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P4533
Fibrotic component in patients with emphysema reduces both exercise
capacity and quality of life and increases exacerbations
Nariaki Kokuho, Takeo Ishii, Hiroki Hayashi, Misuzu Kurahara, Takashi Motegi,
Kumiko Hattori, Kouichi Yamada, Koichiro Kamio, Akihiko Gemma,
Kozui Kida. Department of Internal Medicine, Division of Pulmonary Medicine,
Infectious Diseases and Oncology; Respiratory Care Clinic, Nippon Medical
School, Tokyo, Japan

Background: Characteristics of the combined pulmonary fibrosis and emphysema
(CPFE) remain to be elucidated. Little is known regarding the effect of the fibrotic
component on exercise capacity, quality of life (QOL), and exacerbations.
Methods: A total of 220 smokers (current or ex-smokers) with and without
COPD were recruited. The fibrotic component, defined as reticular opacities and
honeycombing, was graded according to the Kazerooni score and the existence
and severity of the the extent of emphysema were determined also by HRCT.
Data on age, gender, smoking history, pulmonary function, body mass index
(BMI), exercise tolerance (6-min walking test; 6MWT), modified Medical Re-
search Council (MMRC) Dyspnea Scale and Oxygen Cost Diagram (OCD), QOL
(St. George’s Respiratory Questionnaire; SGRQ), and outcome data were collected.
The association between the fibrotic component and exercise tolerance, QOL, and
exacerbations were studied with adjustment by emphysema.
Results: The subjects (age, 68.9±9.6 years; M/F: 196/23) included 176 patients
with emphysema and 64 patients with CPFE. The fibrotic component worsened
hypoxemia during the 6MWT (p < 0.05). In CPFE, the severe fibrotic component
resulted in worsened dyspnea (MMRC Dyspnea Scale, p <0.03; OCD, p <0.02),
reduction in the distance in 6MWT with borderline significance (p = 0.08), and
reduction in the minimum blood-oxygen saturation level (p < 0.01); further, the
severity of the fibrotic component was positively associated with exacerbations (p
< 0.04) and hospitalization (p < 0.01).
Conclusions: In CPFE, fibrotic change worsened both dyspnea and exercise
capacity and also increased exacerbations.

P4534
Relationship of systemic inflammation and autoimmunity to clinically
relevant outcomes in COPD
Belen Nuñez1,2, Jaume Sauleda1,2, Josep M. Antó3,4,5,6 , Mª Rosa Julià7,
Esther Barreiro2,3,8 , Eduard Monsó2,9, Aina Noguera2,10, Joaquim Gea2,3,8,
Federico Gómez2,11,12, Judith Garcia-Aymerich3,4,5,6 , Alvar Agustí2,11,12,

PAC-COPD Investigators. 1Servei Pneumologia, Hospital Son Espases, Palma de
Mallorca, Illes Balears, Spain; 2CIBER, CIBER Enfermedades Respiratorias,
Bunyola, Illes Balears, Spain; 3Centre for Research in Environmental
Epidemiology, CREAL, Barcelona, Spain; 4Municipal Institute of Medical
Research (IMIM-Hospital del Mar), IMIM, Barcelona, Spain; 5Department of
Experimental and Health Sciences, University Pompeu Fabra, Barcelona, Spain;
6CIBER, CIBER Epidemiologia y Salud Pública, Barcelona, Spain; 7Servei
Inmunologia, Hospital Son Espases, Palma de Mallorca, Illes Balears, Spain;
8Servei Pneumologia, Hospital del Mar, Barcelona, Spain; 9Servei Pneumologia,
Hospital Germans Trias i Pujol, Badalona, Barcelona, Spain; 10Servei Anàlisi
Clínics, Hospital Son Espases, Palma de Mallorca, Illes Balears, Spain; 11Institut
d’Ínvestigacions Biomèdiques August Pi i Sunyer, IDIBAPS, Barcelona, Spain;
12Thorax Institute, Hospital Clínica, Barcelona, Spain

Introduction: Chronic obstructive pulmonary disease (COPD) is associated with
low-grade systemic inflammation and autoinmunity. Their relationship with rele-
vant clinical outcomes is unclear.
Objectives: To evaluate the relationship of systemic inflammation and markers of
autoimmunity with two clinically relevant outcomes, namely number of hospital
admissions for respiratory disease and all-cause mortality.
Method: We studied 342 patients with clinically stable COPD recruited into the
PAC-COPD study (68±9 yrs., FEV1 52±16% ref, FEV1/FVC 54±12%, x±SD)
who were followed up for 3 years. At recruitment, we determined the serum
concentration of C-reactive protein (CRP [nephelometry]), pro-inflammatory cy-
tokines (IL6, IL8 and TNFa, [ELISA]), oxidative stress markers (carboniles,
nitrotyrosines, malondialdehyde (MDA) by ELISA) and circulating antinuclear
(ANA) and anti-tissue (AT) antibodies (by immunofluorescence).
Results: We observed that, at recruitment: (1) levels of CRP (9.9±20.6 vs.
7.2±15.5 pg/ml) and IL-8 (5.6±3.9 vs. 4.8±3.4 pg/ml) were higher (p<0.01),
and those of MDA lower (8.28±5.52 vs. 9.78±5.63 mM), in patients who sub-
sequently required hospital admissions during follow up; and, (2) levels of CRP
(10.8±18.6 vs. 7.8±17.5 pg/ml), carboniles (0.23±0.10 vs. 0.19±0.09 nmol/mg),
nitrotyrosines (83.8±48.3 vs. 65.1±47.9 nM) and AT antibodies (22% vs 12%)
were higher (p<0.05) in patients who died during follow-up.
Conclusions: Systemic inflammation and autoimmunity influence important clin-
ical outcomes in COPD.
Supported in part by FIS 05/2082

P4535
Metabolic phenotype and adipose tissue inflammation in patients with
chronic obstructive pulmonary disease
Pavol Joppa1, Jozef Ukropec2, Peter Skyba1, Barbara Ukropcova2,
Pavol Pobeha1, Katarina Stroffekova3, Miroslav Brusik1, Daniela Gasperikova2,
Ruzena Tkacova1. 1Department of Respiratory Medicine and Tuberculosis,
Faculty of Medicine, P.J. Safarik University and L. Pasteur University Hospital,
Kosice, Slovakia (Slovak Republic); 2Institute of Experimental Endocrinology,
Slovak Academy of Sciences, Bratislava, Slovakia (Slovak Republic);
3Department of Biophysics, Faculty of Sciences, P.J. Safarik University, Kosice,
Slovakia (Slovak Republic)

Rationale: Potential links between metabolic derangements and adipose tissue
inflammation in patients with chronic obstructive pulmonary disease (COPD) are
unexplored. We investigated adipose tissue expressions of interleukin (IL)-6, tumor
necrosis factor (TNF)-alpha, CD68 (macrophage cell surface receptor), caspase-3
and Bax, and their relationships to the metabolic phenotype in nine cachectic,
12 normal-weight, 12 overweight, and 11 obese patients with stable COPD (age
62.3±7.2 years).
Methods: Body composition was assessed by Dual Energy X-Ray Absorptiome-
try, and insulin sensitivity by euglycemic hyperinsulinemic clamp. Subcutaneous
adipose tissue samples were analyzed using real-time PCR.
Results: With increasing body mass index, increases in adipose tissue expres-
sions of IL-6, TNF-alpha and CD68 were observed (p<0.001; p=0.005; p<0.001,
respectively), in association with reduced insulin sensitivity (p<0.001). No dif-
ferences were observed between cachectic and normal-weight patients in adipose
tissue expressions of inflammatory or proapoptotic markers. Adipose tissue CD68
and TNF-alpha expressions predicted insulin sensitivity independently of known
confounders (p=0.005; p=0.025; R 2=0.840).
Conclusions: Our results suggest that adipose tissue inflammation in obese COPD
patients relates to insulin resistance. Cachectic patients remained insulin sensitive,
with no significant upregulation of inflammatory or proapoptotic markers in the
adipose tissue.
Support: APVV-0122-06, VEGA-1/0348/09 and VVGS 36/10-11.

P4536
Anemia predicts mortality after COPD exacerbation
Aida Munoz Ferrer, Carlos Martínez, Karina Portillo, Pere Serra, María
Luisa Martínez, Ignasi Garcia Olivé, Marisol Prats, Joan Ruiz Manzano,
Josep Morera. Department of Pulmonology, Hospital Germans Trias i Pujol,
Badalona, Barcelona, Spain

Anemia is a recognised pronostic factor in many chronic illnesses,but there is
limited information about its impact on outcomes in patients hospitalized due to
an acute COPD exacerbation (AECOPD).
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Aim: To investigate whether anemia exert an effect on mortality after 1 year of
follow-up.
Methods: From November 2007 to November 2009 we recruited 117 patients
who required hospitalisation due to an AECOPD.We collected demogrhaphic data,
nutritional status, hemoglobin (Hb), hematocrite (Ht) and lung function. Patients
were followed up during 1 year. Mortality and days-to-death were collected.
Results: Mean age 72 (SD±9); FEV1 38 (SD±12); mortality after 1 year was
21,4%. Comparing those who died to those who survived we found significant
differences (p<0,000) in Hb (12,4 vs 13,8 mg/dl) and Ht (38 vs 41%). Anemia
(Hb<13 g dl-1) prevalence was34%. Those who died had had 4 exacerbations
in previous year vs 2 exacerbations in the case of the survivors (p=0,007). Lung
function and nutritional status were similar, except for muscular mass (35 vs 39%;
p=0,015) and albumine (33 vs 37mg/dl; p=0,039). These variables were included
in a multivariable analisys, Hb and previous exacerbations resulted as independent
factors for mortality. Mortality risk for patients with anemia was 5,6 (CI: 1,6-20,1);
for patients with >1 exacerbation in the previous year was 6 (CI: 1,3-127,1).

Conclusion: Anemia and previous exacerbations were independent predictors of
mortality after 1 year in patients hospitalized due to ACOPD.

P4537
Relation of cardiac enzymes and echocardiographical findings with long-term
mortality after chronic obstructive pulmonary disease exacerbation
Ekrem Cengiz Seyhan, Nurdan Veske, Gülsah Günlüoglu, Sinem Sökücü,
Mustafa Düger, Sedat Altin. Chest Diseases, Yedikule Teaching Hospital for
Chest Diseases and Thoracic Surgery, Istanbul, Turkey

Background: Patients with chronic obstructive pulmonary disease (COPD) are at
increased risk of cardiovascular disease, exacerbations of which increase strain
on the heart. In our study, effects of cardiac enzymes and echocardiographical
findings to the long term mortality in patients with respiratory insufficiency due to
COPD attack
Methods: From the Yedikule hospital database, 208 patients discharged after
treatment for COPD exacerbation in the period 2006–2009 were identified and
followed-up until January 30, 2011. Median observation time was 40 mounth. In
208 patients, measurements of cardiac-specific enzymes (troponin, hearth type fatty
acid binding protein (H-FABP), NT-ProBNP, CK-MB) were available. Also elec-
trocardiografic, echocardiography findings and arterial blood gas analysis (ABG)
of the pateints were recorded. Clinical data were retrieved from patient records
and date of death was obtained from the Turkish National Registry.
Results: In the univariate analysis; troponin levels, left ventricular ejection fraction,
having right ventricule dysfunction were statistically significant. In multivariate
analysis; elevated cTnI was significantly associated with increased all-cause mor-
tality in the observation period (p<0.001).
Conclusion: Chronic obstructive pulmonary disease patients with elevated cardiac-
specific Troponin I during exacerbation are at increased risk of death after discharge.

P4538
Relationship between osteoporosis and adipose tissue leptin and
osteoprotegerin in patients with chronic obstructive pulmonary disease
Pavol Pobeha1, Jozef Ukropec2, Pavol Joppa1, Barbara Ukropcova2,
Peter Skyba1, Martin Javorsky1, Daniela Gasperikova2, Ruzena Tkacova1.
1Department of Respiratory Medicine, and Tuberculosis, Faculty of Medicine, P.J.
Safarik University and L. Pasteur University Hospital, Kosice, Slovakia (Slovak
Republic); 2Institute of Experimental Endocrinology, Slovak Academy of
Sciences, Bratislava, Slovakia (Slovak Republic)

Introduction: The role of fat-bone interactions in the pathogenesis of osteoporo-
sis in chronic obstructive pulmonary disease (COPD) is poorly understood. We

investigated adipose tissue (AT) expressions of leptin and osteoprotegerin (OPG)
and their relationships to osteoporosis in COPD.
Methods: In 39 patients with stable COPD, bone mineral density (BMD) and
body composition was assessed by DEXA. Serum leptin and β-crosslaps were de-
termined by electrochemiluminiscence immunoassays. Subcutaneous AT samples
were analyzed using real-time PCR.
Results: Twenty-one patients without, and 18 with osteoporosis were enrolled (35
men; age 62.2±7.3 years). Compared to patients without osteoporosis, those with
the disease had lower serum levels and AT expressions of leptin, and increased
serum β-crosslaps (p=0.028, p=0.034, p=0.022, resp.). Log AT leptin was inversely
related to serum β-crosslaps (p=0.015), and directly to leptin (p<0.001) and the
total, femoral, and lumbar BMD and T-score (p<0.02 for all). AT OPG expression
was related to all variables of bone density except for lumbar BMD (p<0.05
for all). Log AT leptin and OPG expressions predicted femoral T-score indepen-
dently of age, gender and pulmonary function (p<0.001, R 2adj =0.383; p=0.008, R
2adj =0.301, resp.). Introducing body or fat mass index into these models eliminated
independent predictive value of leptin and OPG expressions.
Conclusion: Our results suggest that adipose tissue leptin and OPG expressions
are related to osteoporosis in patients with COPD, and appear to act as mediators
between fat mass and BMD.
Support: APVV-0122-06, VEGA-1/0227/11 and VVGS 36/10-11.

P4539
Reduced grip strength is related to frequency of exacerbations and lower
health status in COPD
Khalid Ansari1, Joan Munby1, Graham Burn2, Ian Taylor3, Andrea Kay3,
Malcolm Farrow1, Niall Keaney3. 1Dept of Pharmacy, Health and Wellbeing,
University of Sunderland, Sunderland, United Kingdom; 2Chest Clinic, Royal
Victoria Infirmary, Newcastle upon Tyne, United Kingdom; 3Chest Clinic,
Sunderland Royal Hospital, Sunderland, United Kingdom

Muscle weakness is a feature of COPD that affects quality of life. Systemic
inflammation, an accompaniment of acute exacerbations, has been implicated in its
aetiology. Recurrent exacerbations are also associated with lowered health status.
This study examines the relationship between muscle weakness, health status and
exacerbation frequency in a cohort of patients with COPD.
This is an observational study of 188 (95 female) COPD patients attending two
hospital clinics in the North –East of England. We recorded spirometry, health
status (SGRQ), grip strength (Jamar), MRC dyspnoea score and the reported
frequency of exacerbations in the previous year.
Patients were aged 72.5±8.3 years with MRC score of 3.6±0.8, FEV1 of 49.2±21.5
percent predicted and a total SGRQ score of 72.2±15.5. Grip strength, expressed
as percent predicted, was 72.0±21.8 in men and 81.0±18.2 in women (mean ±
SD). Exacerbations ranged from zero to five in the previous year and there were
associations of reduced grip strength with exacerbation frequency (χ2 = 9.63; p =
0.0019) and lower health status (χ2 = 34.0; p < 0.0001).

Outcomes and number of exacerbations

Number of exacerbations & subjects

0; n=23 1; n=8 2; n=13 3; n=37 4; n=90 5; n=17

Age 71.8±9.1 69.7± 75.6±6.3 73.2±8.6 72.5±7.7 70.8±10.4
Male / female 12 / 11 3 / 5 6 / 7 24 / 13 37 / 53 11 / 6
% Predicted grip 89.6±12.2 91.0±12.8 83.2±11.2 70.3±20.1 79.9±17.9 42.8±10.3
SGRQ 55.0±15.1 63.3±11.5 68.1±15.7 72.3±14.4 79.9±17.9 84.4±8.9
MRC Dyspnoea Score (1–5) 3.1±0.8 3.2±0.4 3.7±1.1 3.9±0.8 3.6±0.9 3.5±0.8

Conclusion: Our data clearly demonstrate that reduction in grip strength is greater
in patients with a history of frequent exacerbations and is associated with reduced
health status.

P4540
Gender differences in formation of endothelial dysfunction (ED) extension in
COPD patients
Lyudmyla Konopkina, Tetyana Pertseva. Faculty Therapy and Endocrynology,
State Medical Academy, Dnipropetrovsk, Ukraine

ED is one of the most important branches in pathogenesis of cardio-vascular events
(CVE). It is established that soluble intercellular adhesion molecule-1 (sICAM-1)
is one of the markers of ED. But it is known little about ED in COPD patients
(pts) particularly in accordance with gender features.
Aim: To study the ability in prognosis of ED extension in COPD pts due to gender.
We studied 93 pts in stable phase of COPD, divided into 2 groups: 1st – 61
(65.6%) male (age – 63.0±1.1 yrs, 56 (91,8%) smokers with index “pack/year”
– 38.7±2.7), 2nd – 32 (34.4%) female (age – 57.5±1.9 yrs, 8 (25%) smokers
with “pack/year” – 16.5±3.9). Measurements included clinical status, spirometry,
serum level of sICAM-1 (ng/ml) by ELISA.
Results: The level of sICAM-1 was significantly higher in male with COPD than
in health male, but there were no differences between levels of sICAM-1 in female
with COPD and in health female (table). Due to stages of COPD there was no
correlation between sICAM-1 and FEV1 in the 1st group (r=0.175 (p>0.05)), but
there was negative correlation in the 2nd group (r= -0.373 (p=0.046)).
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Groups sICAM-1

1st 520,3±39,0
2nd 607,8±73,6
Control male (n=10) 345,0±55,2
Control female (n=8) 503,8±78,9

p1-control male <0,05, p2-control female >0,05.

Conclusion: Male sex is a risk-factor of ED extension and CVE in COPD pts in
the whole, but female sex is a risk-factor of ED extension and CVE only during
progression of COPD.

P4541
COPD GOLD stage 1: Is it really a disease?
Jean Bourbeau1, Wan Tan2, Robert Cowie3, Paul Hernandez4, Ken Chapman5,
Andrea Benedetti1, Palmina Mancino1, Maria Fernanda Sedeno1, Pei Zhi Li1,
Sean Ling2, Lu Zheng2, Sarah Bernard6, for CanCOLD Study Group. 1Medicine,
McGill University, Montreal, QC, Canada; 2Medicine, University of British
Columbia, Vancouver, BC, Canada; 3Medicine, University of Calgary, Calgary,
AB, Canada; 4Medicine, Dalhousie University, Halifax, NS, Canada; 5Toronto,
University of Toronto, Toronto, QC, Canada; 6Medicine, Universite Laval,
Quebec, QC, Canada

Background: GOLD sought to standardize COPD definition and severity. The
clinical meaning of GOLD 1 and it putative progressive nature remains uncertain.
Objective: To determine the characteristics of COPD GOLD stage 1 and it
progressive nature.
Methods: This research is part of the Canadian Cohort Obstructive Lung Disease
(CanCOLD), a prospective longitudinal study with a population-based sample of
COPD. Subjects are recruited from 9 cities in one of 4 subsets (sex and age
matched): 1) COPD GOLD ≥2; 2) GOLD 1; 3 and 4) non-COPD controls, i.e., at
risk (ever smoker) and healthy. Measurements were done at baseline and 3-5 years
later.
Results: This preliminary analysis included 111 subjects. GOLD 1 subjects as
compared to GOLD ≥2 had less wheezing (20% vs 41%, p=0.048), physician-
reported asthma (14% vs 41%, p=0.007), and better health status (SF-36): PCS (49
vs 46, p=0.191) and MCS (54 vs 50, p=0.002). GOLD 1 subjects were less likely
to have a physician-diagnosed COPD (6% vs 17%, p=0.031) and to be prescribed
respiratory drug (16% vs 38%, p=0.007). Subjects with GOLD 1 as compared to
non-COPD control reported more dyspnea MRC ≥2/5 (39% vs 20%, p=0.082) but
chronic bronchitis and level of health status (SF-36) were similar. Annual change
in FEV1 were -62 ml/year (p<0.001) for GOLD 1, -32 ml/year (p=0.006) for
GOLD ≥2 and -25 ml/year (p=0.18) for non-COPD. Annual change in physical
health (SF-36 PCS) were -0.42 (p=0.086) for GOLD 1, -0.89 (p=0.023) for GOLD
≥2 and -0.20 (p=0.54) for non-COPD.
Conclusions: Early disease or GOLD stage 1 appears to be associated with more
rapid decline in FEV1 and worsened health status.
Funding: CIHR Rx&D Collaborative Research Program; and the Respiratory
Health Network of the FRSQ.

P4542
Anemia in chronic respiratory failure
Florian Kollert12 , Carolin Müller2, Andrea Tippelt2, Rudolf A. Joerres3,
Dominik Heidinger2, Corina Probst4, Michael Pfeifer2,5,6 , Stephan Budweiser27.
1Department of Rheumatology and Clinical Immunology, University Medical
Centre, Freiburg, Germany; 2Centre for Pneumology, Donaustauf Hospital,
Donaustauf, Germany; 3Institute and Outpatient Clinic for Occupational, Social
and Environmental Medicine, Ludwigs-Maximillians-Universität, München,
Germany; 4Department of Pneumology, University of Freiburg, Freiburg,
Germany; 5Division of Respirology, Internal Medicine II, University of
Regensburg, Regensburg, Germany; 6Deparment of Pneumology, Barmherzige
Brüder Regensburg Hospital, Regensburg, Germany; 7Division of Respirology,
Department of Internal Medicine III, RoMed Clinic, Rosenheim, Germany

Background: In patients with severe chronic obstructive pulmonary disease
(COPD), anaemia is common and associated with impaired long-term survival and
quality of life. Whether anaemia is also prevalent in patients with other severe,
non-inflammatory respiratory diseases has not yet been systematically tested.
Methods: In 595 patients with obstructive (OD, 54.8%) or restrictive disease (RD,
45.2%) and chronic respiratory failure (CRF), anthropometric data, laboratory
parameters, lung function, blood gases and co-morbidities were assessed prior
to initiation of home mechanical ventilation. Patients were classified as anaemic
based on haemoglobin (Hb) levels (Hb <12/13g/dl, female/male). Patients with
known causes for anaemia were excluded.
Results: In patients with CRF the prevalence of anaemia was 13.3% and not dif-
ferent between RD (11.5%) and OD (14.7%) (p=0.276). A sex-related difference
occurred only in OD (7.9% (f) versus 17.3% (m); p=0.035). Patients with OD and
anaemia presented with higher age (p=0.003), pH (p=0.014) and arterial oxygen
pressure (PaO2) (p=0.012), lower body-mass index (BMI) (p=0.011) and total
protein (p=0.012), and higher rates of coronary heart disease (p=0.01), cardiac ar-
rhythmia (p=0.014) and diabetes mellitus (p=0.003) in comparison to non-anaemic
patients. In patients with RD anaemia was associated with higher age, (p=0.008),
pH (p=0.011) and lower leucocytes numbers (p=0.006).

Conclusions: Anaemia is frequent not only in COPD but also in other severe
respiratory diseases combined with CRF. It was associated with advanced age,
several co-morbidities, impaired nutritional state and elevations of pH and PaO2,
probably due to hyperventilation. Its prognostic impact has to be elucidated in
future studies.

P4543
Association of inflammation and bronchial hyperresponsiveness
Irina Trofimenko, Boris Chernyak. Pulmonology, State Educational Institution for
Continuing Professional Education, Irkutsk, Russian Federation Pulmonology,
State Educational Institution for Continuing Professional Education, Irkutsk,
Russian Federation

Bronchial hyperresponsiveness (BHR) is known to be linked to decline in lung
function, only limited data are available as to whether BHR is associated with
systemic inflammation in COPD.
Aim: To compare serum biomarkers of patients with COPD and chronic bronchitis
(CB) and to assess local and systemic inflammation in COPD depending on BHR.
Methods: At 59 outpatients (50-COPD II st and 9-CB) with smoking more 10
pack/years serum concentrations IL-6, IL-8, TNF-a, CRP were analyzed. BHR
was assessed in metacholine challenge. Induced sputum samples were obtained
from 42 COPD patients.
Results: Serum IL-6 and IL-8 in COPD patients were higher in comparison to
CB patients: the medians difference was 1,44 pg/ml and 2,10 pg/ml, respectively
(p<0,05). Levels TNF-a, CRP were higher in COPD patients, but did not reach
statistical significance. Among CB patients BHR revealed at 1 of 9. Among COPD
patients BHR revealed at 31 of 50 (62%). The pack/years were comparable in CB
and COPD patients.
Serum IL-6 and IL-8 in COPD patients with BHR were higher in comparison
to COPD patients without BHR: the means difference was 2,80 and 2,67 pg/ml,
respectively (p<0,05). There were not differences between TNF-a and CRP in
COPD patients depending on BHR.
COPD patients with BHR had significantly higher numbers of total cell counts
and macrophages in induced sputum than COPD patients without BHR: 3,63 vs
2,30×106 cells mL-1 and 1,31 vs 0,37×106 cells mL-1 (p<0,01). No differences
were found for FEV1 and pack/years in COPD patients.
Conclusion: Serum biomarkers at COPD patients with BHR were considerably
higher in comparison to CB and COPD patients without BHR. BHR in COPD is
associated with more intensive local airway and systemic inflammation.

P4544
Body mass index, central obesity, and severity of chronic obstructive
pulmonary disease (COPD)
Zoran Stojanovski1, Jordan Minov2, Janackov Bojan3, Ivanov Sasa4. 1Primary
Health Care, MOH, Skopje, Macedonia, The Former Yugoslav Republic of; 2Dpt
for Functional Respiratory Diagnostics, Institute for Occupational Health of R.
Macedonia, Skopje, Macedonia, The Former Yugoslav Republic of; 3Primary
Health Care, Health Center Skopje, Skopje, Macedonia, The Former Yugoslav
Republic of; 4Internal Medicine, Medical Center Kumanovo, Kumanovo,
Macedonia, The Former Yugoslav Republic of

Aim: To assess impact of body mass index (BMI) and central obesity (CO) to
COPD severity.
Material and methods: We performed a cross-sectional study including 248 sub-
jects with COPD aged 48-58 yrs with smoking experience 18-25 yrs and more
than 15 cigarettes smoked per day. The first group consisted of 123 obese subjects,
i.e. BMI > 30, while the second group included 125 subjects with CO, i.e. waist
circumference > 102 cm for men and 88 cm for women.
Results: In the first group we found 17 subjects with mild COPD (13.8%), 79
subjects with moderate COPD (64.2%), 25 subjects with severe COPD (20.3%),
and 2 subjects with very severe COPD (1.6%). The distribution of the subjects
with COPD in the second group was as follows: mild COPD 54 subjects (43.2%),
moderate COPD 52 subjects (41.6%), severe COPD 14 subjects (11.2%), and very
severe COPD 5 subjects (4.0%). The difference in the distribution of the subjects
by COPD severity between two groups was statistically significant (P < 0.05).
Conclusion: Our results suggest that body weight and central obesity may play a
role in COPD severity.

P4545
The expression of brain-derived neurotrophic factor in hippcocampal and
serum of chronic obstructive pulmonary disease model rats
Qun Wang, Yong Lin, Xuefeng Ling, Siqing Sun, Qiang Zhang. Medical College,
Southeast University, Nanjing, Jiangsu, China Zhongda Hospital, Southeast
University, Nanjing, Jiangsu, China Medical College, Southeast University,
Nanjing, Jiangsu, China Zhongda Hospital, Southeast University, Nanjing,
Jiangsu, China Zhongda Hospital, Southeast University, Nanjing, Jiangsu, China

Objective: In clinic,we have found that cognitive impairment frequently occurs
in chronic obstructive pulmonary disease (COPD) patients, but little is known
about its pathogeny. And, researchers confirmed that brain-derived neurotrophic
factor (BDNF) may be involved in the pathophysiology of cognitive impairment
and is affected by many factors, for example, smoking, infection, hypoperfusion,
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hypoxia, et al. In this study, we aimed to explore the effects of passive smoking and
intratracheal instillation of lipopolysaccharide (LPS), alone or in combination,on
BDNF expression in hippcocampal and serum.
Methods: In consideration of smoking and infection are two main inducement of
COPD, we established the rat COPD model by passive smoking and intratracheal
instillation of LPS. Four rat groups were studied,with equal age and gender ratios
in each: control (n=6), smoking (n=6), LPS (n=6) and smoking+LPS (n=6, COPD
model). Level of BDNF in serum was measured by ELISA. And the expression
of BDNF in hippcocampal was assessed using immunohistochemistry and image
analysis method.
Results: We found that compared to controls, BDNF in hippcocampal and serum
significantly increased after smoking, LPS and smoking + LPS exposure. However,
BDNF increased less evident in COPD model than in smoking or LPS model both
in hippcocampal and serum.
Conclusion: Smoking and intratracheal instillation of LPS (alone or in combina-
tion) exposure can increase BDNF level in hippcocampal and serum. Upregulation
of BDNF may be paly a protective role in the early stage of smoking, LPS and
COPD.

P4546
Changes in arterial stiffness during COPD exacerbations
Anant R.C. Patel, Alex J. Mackay, Beverly Kowlessar, Gavin C. Donaldson,
Jadwiga A. Wedzicha, John R. Hurst. Academic Unit of Respiratory Medicine,
UCL Medical School, London, United Kingdom

Arterial stiffness is a validated measure of cardiovascular risk and is increased
in COPD. Risk for cardiovascular events is higher during COPD exacerbations
(Donaldson et al, Chest 2010). We hypothesised arterial stiffness would increase
at exacerbation compared to the stable state.
We measured carotid-femoral aortic pulse wave velocity (APWV) using Vicorder™
apparatus in 55 patients from the London COPD Cohort in the stable state and
at exacerbation onset, prior to therapy, defined by two consecutive days of new
or increased symptoms requiring one major (dyspnoea, sputum purulence, sputum
volume) and another major or minor symptom (coryza, wheeze, sore throat and
cough).
Median time from exacerbation symptom onset to APWV measurement was 4
days and a mean interval of 42 days between the paired measurements.

Mean (± SD) APWV increased by 10.4% from 9.17±1.55ms-1 in the stable state
to 10.12±1.85ms-1 at exacerbation (p<0.001) with no significant change in blood
pressure.

Arterial stiffness increases during COPD exacerbations and is a potential mech-
anism of increased cardiovascular risk at this time. This raises the possibility of
directly targeting arterial stiffness during exacerbations of COPD.

P4547
Total serum bilirubin levels are not related to the severity of COPD
Frits M.E. Franssen, Martijn A. Spruit, Lucie G.M. Fransen, Emiel F.M. Wouters.
Program Development Center, Ciro, Horn, Netherlands

Introduction: It was recently reported that lower serum total bilirubin (tBLN)
levels are associated with higher incidence of COPD and all-cause mortality, after
adjustment for other risk factors, including smoking [1]. Aim of this study was to
investigate whether serum total bilirubin levels are related to the degree of airflow
limitation and other determinants of severity of COPD.
Methods: Data were extracted from the records of 1239 patients with COPD (58%
males, age 64±10y, FEV1 46±19%, BMI 25.4±5.3kg/m2) referred for pulmonary
rehabilitation. Serum tBLN >22μmol/L was an exclusion criterium. Lung func-
tion (FEV1, diffusion capacity (DLCO)), arterial blood gases, body composition
and six-minute walking distance (6MWD) were measured as part of integrated
assessment of health status.
Results: tBLN levels were comparable in all GOLD stages. In male patients
tBLN levels were 12.0±4.2μmol/L (GOLD 1), 12.1±4.0μmol/L (GOLD 2),
12.7±3.7μmol/L (GOLD 3) and 11.8±3.8μmol/L (GOLD 4), while levels
were 10.8±3.7μmol/L (GOLD 1), 10.6±4.0μmol/L (GOLD 2), 10.2±3.6μmol/L
(GOLD 3) and 10.6±3.8μmol/L (GOLD 4) in female patients (all p<0.001 vs
males). tBLN levels were not related to FEV1, arterial paO2, BMI, number of
pack years or 6MWD. A statistically significant but weak bivariate correlation
was observed between tBLN and arterial paCO2 (r =-0.084, p<0.01) and DLCO

(r=-0.070, p<0.01).
Discussion: Serum total bilirubin levels are neither related to the degree of airflow
limitation nor to other variables of disease severity in patients with COPD. Fur-
ther research is needed clarify a possible contribution of low tBLN levels to the
development of COPD.
Reference:
[1] Horsfall LJ, Serum bilirubin and risk of respiratory disease and death, JAMA

2011.

P4548
Arterial stiffness measurements in COPD: Reliability over time
Anant R.C. Patel, Alex J. Mackay, Beverly Kowlessar, Gavin C. Donaldson,
Jadwiga A. Wedzicha, John R. Hurst. Academic Unit of Respiratory Medicine,
UCL Medical School, London, United Kingdom

Measuring arterial stiffness is a non-invasive method of assessing cardiovascular
risk and is raised in COPD. It is not known if this measure remains consistent over
time in COPD, creating uncertainty in interpreting single measurements.
We measured carotid-femoral aortic pulse wave velocity (APWV) using Vicorder™
apparatus in stable patients from the London COPD Cohort (no exacerbations
recorded on daily symptom diary cards in the preceding four weeks and subse-
quent two weeks).
APWV was measured at two visits in 89 stable patients and at a third visit in 27
of those patients. The median (IQR) interval was 103 (91,175) days between visits
one and two, and 91 (84,98) days between visits two and three.

Mean (±SD) APWV was 9.57±1.90ms-1, 9.42±1.52ms-1 and 9.47±1.67ms-1 at
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respective visits with an intra-class correlation of 0.716 between visits one and
two. Coefficient of variation of APWV over two visits was 5.99% and 6.42% over
three visits.
Repeated measurements of APWV in stable COPD patients appear to be consistent
several months apart, thus confirming reliability of this tool and enabling detection
of changes in arterial stiffness with alterations in clinical status or therapy.

P4549
Evaluation of upper airway involvement and interleukin-8 levels in nasal
lavage fluid of stable COPD patients
Hacer Çelik1, Serdar Akpinar1, Berna Dursun1, Pinar Oktar2,
Hayriye Karabulut3, Tugrul Sipit1 . 1Chest Diseases Department, Atatürk Chest
Diseases and Sugery E.R.H, Ankara, Turkey; 2Adult Hematology Labratory, Gazi
University Medicine Faculty, Ankara, Turkey; 3Ear Nose Throat Clinic, Keçiören
E.R.H- Ear Nose Throat Clinic, Ankara, Turkey

Object: Sinonasal (upper respiratory) involvement in COPD has traditionally been
a less frequented topic. IL-8 has been used to quantify the extent of airway
inflammation. The aim of this study was to demonstrate the presence of upper
airway involvement in COPD in patients with nasal symptoms by measuring IL-8
levels in nasal lavage material, while attempting to establish a possible link of such
involvement with severity of disease.
Method: Forty-seven patients with different stages (I-IV) of COPD, as determined
by GOLD criteria, along with 23 healthy controls were enrolled in this study.
All patients underwent pulmonary function testing, and values for FEV1, FVC,
FEV1/FVC,and medical history were recorded. Patients were also asked to fill
out a “sinonasal outcome test” (SNOT-20) quality of life questionnaire. This was
followed by rhinoscopic evaluation be upper airway. IL-8 levels in nasal lavage
material were measured using ELISA method.
Results: Although the median IL-8 level of patients with stable COPD was higher
than that for healthy controls, but the difference was insignificant (p=0.117). A
longer history of cigarette smoking was correlated with a higher level of nasal IL-8
(p=0.042). IL-8 levels increased with disease stage (p=0.044). Patients with COPD
had significantly higher SNOT-20 scores when compared with healthy controls
(p=0.001). Our study results may support the “unified airway hypothesis” for
COPD patients. The goal of treating sinonasal disease is to decrease the frequency
of exacerbations while at the same time improving quality of life.
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