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ABSTRACT

Objective: Chronic obstructive pulmonary disease (COPD) has systemic effects and is accompanied by numerous comor-
bidities. Systemic inflammation and endothelial dysfunction increase the incidence of comorbidities in COPD. Endocan and
Intercellular Adhesion Molecule-1 (ICAM-1) can be used as indicators for determining endothelial dysfunction and syste-
mic inflammation. We aimed to investigate endothelial dysfunction and systemic inflammation using endocan and
sICAM-1 levels and determine associations of these indicators with comorbidities in COPD patients.

Method: COPD patients who presented to Outpatient Chest Diseases Clinic between May 2018 and May 2019 and a
control group were included in the study. Demographic data, comorbidities, forced vital capacity (FVC)%, forced expiratory
volume in 1-second (FEV1)%, and FEV1/FVC, Modified Medical Research Council (mMRC) dyspnea scores, and COPD-
assessment-questionnaire (CAT) scores of COPD patients were recorded. COPD patients were divided into two groups as
those with/without comorbidities. Besides, they were classified into four groups (A-D) according to the GOLD (Global
Initiative for Obstructive Lung Disease) classification. Serum endocan and soluble ICAM-1 (sICAM-1) levels were measured
by the ELISA method.

Results: Endocan and sICAM-1 levels of the COPD group were higher (p<0.001 and p=0.031, respectively). COPD and
Control Groups had similar incidences of comorbidities except for coronary artery disease. Serum endocan and sICAM-1
levels of COPD patients with/without comorbidities and COPD subgroups were similar. Endocan had negative correlations
with FVC% and FEV1% and was positively correlated with CAT, mMRC, and smoking, whereas sICAM-1 was positively
correlated with the amount of smoking.

Conclusion: Endothelial dysfunction and systemic inflammation are present independent of comorbidities and disease
severity in COPD patients. Endocan and sICAM-1 can be used to indicate this condition. Endocan can be used, but
sICAM-1 is insufficient to predict airway obstruction severity.

Keywords: chronic obstructive pulmonary disease, endocan, soluble intercellular adhesion molecule-1, endothelial
dysfunction, systemic inflammation

oz

Amac: Kronik obstriiktif akciger hastaligi (KOAH) bircok komorbiditenin eslik ettigi ve sistemik etkileri olan bir hastaliktir.
Sistemik inflamasyon ve endotel disfonksiyonu KOAH'da komorbidite gériilme sikhigini arttirmaktadir. Endokan ve hiicreler
arasi adezyon molekiilii 1(ICAM-1) endotel disfonksiyonu ve sistemik inflamasyonu belirlemede belirteg olarak kullanilabilir.
Biz de calismamizda, KOAH hastalarinda endokan ve ICAM-1 diizeyi ile endotel disfonksiyonu ve sistemik inflamasyonu
degerlendirmeyi ve komorbiditelerin bu belirteclerle olan iliskisini degerlendirmeyi amagladik.

Yontem: Calismamiza Mayis 2018-Mayis 2019 tarihleri arasinda Gogiis Hastaliklari Poliklinigine basvuran KOAH hastalari
ve kontrol grubu alindi. Tim olgularin demografik verileri, komorbiditeleri, zorlu vital kapasite (FVC) %, zorlu ekspiratuvar
voliim birinci saniye (FEV1) % ve FEV1/FVC parametreleri ve Modified Medical Research Council (mMRC) dispne skalasi
skorlari ile KOAH olgularinin KOAH degerlendirme anketi (CAT) skorlari kaydedildi. KOAH hastalari komorbiditesi olan ve
olmayanlar olarak 2 gruba ayrildi. KOAH hastalari ayrica GOLD siniflamasina gére A’dan D’ye 4 gruba ayrildi. Endokan ve
soluble ICAM-1 (sICAM-1) diizeyleri serumda ELISA y6ntemiyle ol¢lldi.

Bulgular: KOAH grubunda endokan ve sICAM-1 degerleri daha yiiksekti (p degerleri sirasiyla <0.001 ve 0.031). KOAH ve
kontrol gruplari arasinda koroner arter hastaligi disindaki komorbiditeler benzer sikliktaydi. Komorbiditesi olan ve olmayan
KOAH hastalan arasinda ve KOAH gruplar arasinda serum endokan ve sICAM-1 dizeyleri benzerdi. Endokan, FVC% ve
FEV1% ile negatif yonde, CAT, mMRC ve sigara kullanimi ile pozitif yonde korelasyon gosteriyorken, sSICAM-1 yalnizca
sigara kullamim miktariyla pozitif korelasyon gosteriyordu.

Sonug: KOAH hastalarinda komorbiditelerden ve hastalik agirigindan bagimsiz olarak endotel disfonksiyonu ve sistemik
inflamasyon vardir. Endokan ve sICAM-1 bu durumu géstermede kullanilabilir belirteclerdir. Endokan hava yolu obstriiksiyo-
nun agirhgini éngérmede kullanilabilirken, sSICAM 1 bunu éngérmede yetersizdir.

Anahtar kelimeler: karsinoid timor, sleeve rezeksiyon, bronkoplastik rezeksiyon, VATS, robotik cerrahi
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD)
is a heterogeneous disorder with systemic effects,
characterized by permanent airway obstruction,
and accompanied by numerous comorbidities 2.
Airway and parenchymal alterations and various
degrees of endothelial injury and microvascular
inflammation are among characteristic changes in
COPD ©4, Endothelial dysfunction and systemic
inflammation increase the incidence of comor-
bidities, causing increased morbidity and mortal-
ity rates in COPD patients ©¢. For this reason,
determining the indicators of systemic inflamma-
tion and endothelial dysfunction would provide
meaningful information regarding disease prog-
nosis in COPD patients.

Endocan is a proteoglycan mainly expressed
by pulmonary and renal endothelial cells ©. It is
expressed by endothelial cells activated in the
presence of inflammation and prevents leuko-
cytes’ binding to vascular endothelium by inter-
acting with adhesion molecules 7. The number of
studies conducted with endocan in the respira-
tory system is limited. There are studies related to
acute pulmonary injury, acute respiratory distress
syndrome, lung cancer, community-acquired
pneumonia, pulmonary embolism, and obstruc-
tive sleep apnea syndrome %12, There are few
studies related to the endocan level in COPD
patients, and their results are contradictory 315,

Intercellular adhesion molecule-1 (ICAM 1) is
one of the adhesion molecules with which leuko-
cytes bind to endothelial cells. Under physiologi-
cal circumstances, ICAM-1 is secreted in exceed-
ingly small amounts by endothelial cells, epithe-
lial cells, lymphocytes, neutrophils, and mono-
cytes 9, However, when inflammation is present,
it is expressed primarily by endothelial cells and
participates in leukocytes’ adhesion 178, Soluble
ICAM-1 (sICAM-1) has been investigated in stud-
ies related to acute pulmonary injury, asthma,
lung cancer, and pulmonary fibrosis 920, Few
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studies have evaluated sICAM-1 in COPD @#24_ |t
has been stated that both endocan and sICAM-1
could be used as biological indicators for showing
endothelial dysfunction and systemic inflamma-
tion G-18),

Our study aimed to evaluate endothelial dys-
function and systemic inflammation using endo-
can and sICAM-1 levels and determine associa-
tions of these indicators with comorbidities in
COPD patients.

MATERIALS and METHODS

The study was initiated following the approval
of the Adnan Menderes University Ethical
Committee (Protocol no: 2018/1387). The study
conducted in accordance with the principles of
the Declaration of Helsinki. Detailed information
about the study was provided to all participants,
and then they signed the informed consent form.
Patients who presented to the Outpatient Clinic
of Department of Chest Diseases in Aydin Adnan
Menderes University between May 2018 and
May 2019, having a diagnosis of COPD for at
least one year and were stable for the last three
months were included in the study. The control
group involved cases with no known respiratory
disorder and similar age and gender to the study
group. Patients under 40 years of age, those with
a medical history of malignancy, those who had
encountered an acute coronary syndrome or
acute cerebrovascular disorder within the last
three months, and those who had symptoms and
signs of acute infection at the time of admission
were excluded from the study.

Study protocol

Age, gender, body mass index (BMI), smoking
status, and comorbidity history were recorded in
all cases. Pulmonary function test was performed
following the American Thoracic Surgery /
European Respiratory Society criteria in all cases,
and the parameters of forced vital capacity (FVC)
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%, forced expiratory volume 1st second (FEV1) %,
and FEV1/FVC were recorded ?®. The COPD
assessment questionnaire (CAT) was applied and
recorded in all COPD cases. The modified Medical
Research Council (ImMRC) dyspnea scale scores of
all cases were recorded. COPD patients were
classified into four groups as A, B, C, and D
according to the symptoms and exacerbation fre-
quency specified in the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) 2017
criteria V.

Measurement of endocan and ICAM-1

The samples obtained from the patients were
centrifuged and kept at -80°C until the analysis
day. In this study, endocan and sICAM-1 were
measured by the ELISA method (FineTest, Wuhan
Fine Biotech Co., Ltd.; China; Catalog # EHO161
and EHO125). The endocan and sICAM-1 ELISA
kits involve 96-well plates, and each of these
wells is coated with endocan and sICAM-1 anti-
bodies. The endocan and sICAM-1 antibodies
conjugated with biotin are used as the detection
antibodies. Standards, samples, and biotin-con-
jugated detection antibodies are initially added
to the plate, and the plate is washed following
incubation. Conjugates that are unable to pro-
vide binding are removed by washing. Then,
adherence to detection antibodies is enabled by
adding HRP-Streptavidin (horseradish peroxi-
dase-Streptavidin). TMB (tetramethylbenzidine)
substrate is added to the medium as a color-
forming substance to observe the enzymatic
reaction of HRP. Lastly, an acidic stop solution is
added to the wells to convert blue color occur-
ring after TMB addition to yellow. The optical
density of the occurring yellow color is read at
450 nm using a microplate reader, and endocan
and sICAM-1 values are calculated according to
the standard graph obtained. The results were
presented in pg/ml for endocan and ng/ml for
sICAM-1.

Statistical Analysis

The data were analyzed using the SPSS soft-
ware (IBM SPSS Statistics for Windows, Version
23.0. Armonk, NY, USA). The conformity of the
variables with a normal distribution was deter-
mined using the Kolmogorov — Smirnov test. The
continuous variables with a normal distribution
were expressed as meanzstandard deviation,
and those without a normal distribution were
expressed as median (25-75 percentile).
Categorical variables were expressed as numbers
and percentages. Student t-test, and when more
than two independent variables were present,
ANOVA were used for continuous variables show-
ing a normal distribution. Mann-Whitney U test,
and when more than two independent variables
were present, the Kruskal Wallis test were used
for continuous variables not showing a normal
distribution. Pearson’s chi-square test and Fisher
exact test were used for the analysis of categori-
cal variables. Pearson correlation analysis was
used to analyze the relationships between the
variables. The value of p<0.05 was considered
statistically significant.

RESULTS

A total of 87 COPD cases with a mean age of
68.56+6.94 years, 85 of whom male, and a total
of 70 control cases with a mean age of 66,67+6,68
years, all of whom male, were included in the
study. The two groups were similar regarding
age and gender (p=0.087 and p=0.168, respec-
tively). The BMI of the COPD group was statisti-
cally significantly lower than the control group
(p=0.001). The frequency of smoking and the
COPD group’s mMRC score were significantly
higher than the control group (p<0.001 and
p<0.001, respectively). While comorbidity was
present in 56.3% of the COPD cases, 42.9% of the
control cases had comorbidity (p=0.093). The
most common comorbidity was hypertension in
the COPD and control groups. All comorbidities



Table 1. Demographic, functional, and laboratory parameters of the COPD and control groups.
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Variables CcoPD Control P
(n=87) (n=70)
Age (years) 68.56+6.94 66.67+6.68 0.087
Gender
Female (n, %) 0 (0) 3 (3.5) 0.168
Male (n, %) 87 (100) 84 (96.5)
BMI 25.95+4.11 28.03+£3.41 0.001
Comorbidity
Present 49 (56.3) 30 (42.9) 0.093
Absent 38 (43.7) 40 (57.1)
Smoking history (n, %)
Nonsmoker 0 (0) 34 (48.6) <0.001
Ex-smoker 59 (67.8) 18 (25.7)
Active smoker 28 (32.2) 18 (25.7)
Amount of smoking (packs/year) 50 (40-68) 7 (0-30) <0.001
CAT 11.16+7.61
mMRC 2 (1-3) 0 (0-1) <0.001
FVC (% pred) 81.16+21.48 101.51+12.7 <0.001
FEV1 (%) 61.36+20.53 100.89+13.88 <0.001
FEV1/FVC 58.1 (48.8-66.65) 78.11 (76.1-82.2) <0.001
Endocan 366.85+57.94 311.34+44.12 <0.001
ICAM-1 57.37+15.05 51.89+16.41 0.031

BMI: body mass index, CAT: COPD assessment test, mMRC: Modified Medical British Research Council dyspnea questionnaire,
FVC: forced vital capacity, % pred.: percent predicted, FEV1: forced expiratory volume in I s., ICAM-1: Intercellular Adhesion

Molecule-1.

were similar in both groups except for coronary
artery disease (p>0.05). Coronary artery disease
was significantly more common in the COPD
group than the control group (p=0.007). The
FVC%, FEV1%, and FEV1/FVC values were signifi-
cantly lower in the COPD group compared to the
control group (p<0.001, p<0.001, and p<0.001,
respectively).

The endocan and sICAM-1 levels were signifi-
cantly higher in the COPD group than the control
group (p<0.001 and p=0.031, respectively).
Demographic characteristics and the values of
functional and laboratory parameters were pre-
sented in Table 1, and comorbidities of all cases

were given in Table 2. When the COPD cases
were divided into two groups as with/without
comorbidity, it was determined that the mean
age was 71.83+5.18 years in the patient group
with comorbidity and 64.34+6.69 years in the
group with no comorbidity (p<0.001). Both
groups were similar regarding gender, BMI, pul-
monary function test parameters, CAT, and mMRC
scores (p>0.05). The ratio of active smokers was
higher in the patient group without comorbidity
than the group with comorbidity (p=0.027).
However, the amount of smoking was similar in
both groups (p=0.088). The serum endocan and
sICAM-1 levels were similar in both groups
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Table 2. Comorbidities in the COPD and control groups.

Comorbidities* corb Control P
(n=87) (n=70)

Diabetes mellitus n (%) 15 (17.24) 14 (20) 0.658
Hypertension 27 (31.03) 23 (32.86) 0.807
Coronary artery disease 18 (20.69) 4 (5.71) 0.007
Heart failure 3 (3.45) 0 (0) 0.117
Cardiac valve disease 3 (3.45) 1(1.42) 0.425
Atrial fibrillation 5 (5.75) 1(1.42) 0.161
Hyperlipidemia 7 (8.05) 3 (4.29) 0.338
Chronic renal failure 2 (2.3) 2 (2.86) 0.825
Gastroesophageal reflux 2(2.3) 3 (4.29) 0.481
Hypothyroidism 3 (3.45) 3 (4.29) 0.786
Hyperthyroidism 1(1.15) 0 (0) 0.368
Rheumatoid arthritis 1(1.15) 2 (2.806) 0.692
Gut 3 (3.45) 0 (0) 0.117
Benign prostate hyperplasia 9 (10.35) 4 (5.71) 0.295
Alzheimer 2(2.3) 2 (2.806) 0.825
Anxiety disorder 6 (6.9) 4 (5.71) 0.763

* Some patients had more than one comorbidity

Table 3. Demographic, functional, and laboratory parameters of COPD patients with and without comorbidities.

Variables With comorbidity Without comorbidity P
(n=49) (n=38)
Age (years) 71.83+5.18 64.34+6.69 <0.001
Gender
Female (n, %) 2(4.1) 1(2.6) 0.595
Male (n, %) 47 (95.9) 37 (97.4)
BMI 26.3+4.08 25.51+4.17 0.375
Smoking history (n, %)
Nonsmoker 0 (0) 0 (0) 0.027
Ex-smoker 38 (77.6) 21 (55.3)
Active smoker 11 (22.4) 17 (44.7)
Amount of smoking (packs/year) 55 (40-80) 46.5 (35-51.25) 0.088
CAT 10.51+£6.94 12+8.41 0.368
mMRC 2 (1-2.5) 2 (1-3) 0.879
FVC (% pred) 83.59+22.16 78.08+20.46 0.240
FEV1 (%) 64.09+19.83 57.91+£21.13 0.167
FEV1/FVC 59.65 (50.01-66.6) 57.8 (47.5-67) 0.399
Endocan 366.01+52.51 367.94+64.98 0.878
ICAM 1 58.14+£16.17 56.37+13.64 0.589

BMI: body mass index, CAT: COPD assessment test, mMRC: Modified Medical British Research Council dyspnea questionnaire,
FVC: forced vital capacity, % pred.: percent predicted, FEV1: forced expiratory volume in 1 s., ICAM-1: Intercellular Adhesion
Molecule-1.
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Table 4. Demographic, functional, and laboratory parameters of the COPD groups.

Characteristics COPD group A COPD group B COPD group C COPD group D p
(n=26) (n=32) (n=10) (n=19)
Age (years) 70.57+5.61 68.06+7.47 67.5+6.75 67.21+£7.68 0.351
Gender n (%)
Female 0 (0) 2 (6.3) 1 (10) 0 (0) 0.302
Male 26 (100) 30 (93.7) 9 (90) 19 (100)
BMI (kg/m?) 25.9+3.32 25.91+3.39 27.98+4.67 25.02+5.62 0.336
Smoking (%)
Nonsmoker 0 (0) 0 (0) 0 (0) 0 (0) 0.334
Ex-smoker 14 (53.8) 24 (75) 7 (70) 14 (73.7)
Active smoker 12 (46.2) 8 (25) 3 (30) 5 (26.3)
Smoking amount (packs/year) 47 (40-60) 52.5 (40-80) 50 (40-82.5) 40 (30-55) 0.282
CAT 4.23+2.32 13.93+5.89 6.9+1.66 18.21+7.87 <0.001*
mMRC 1 (0.75-1) 2 (2-2.75) 1(1-2.25) 3 (2-3) <0.001**
FVC% 87.23+£19.21 87.03+23.69 71.06+11.44 68.6+17.87 0.003y
FEV1% 71.54+19.14 66.11+19.48 51.6+11.96 45.1+16.12 <0.001t
FEV1/FVC 65.06 (52.07-68.21) 59.93 (52.2-65.72) 55.51 (50.12-65.8) 46.14 (38.4-56.4) 0.002#
Endocan 376.88+72.21 357.37+53.71 357.6+45.5 373.95+48.86 0.554
ICAM-1 57.62+16.25 57.61+15.67 63.28+12.51 53.49+13.39 0.427

* Significant differences were present between group A and groups B, C, D, between group B and groups A, D, between

group C and groups A, B, D.

**Significant differences were present between group A and groups B, C, D, between group B and group D, between

group C and group D.

y Significant differences were present between group D and groups A, B.
T Significant differences were present between group A and groups C, D, between group B and group D.
# Significant differences were present between group D and groups A, B, C.

BMI: body mass index, CAT: COPD assessment test, mMRC: Modified Medlical British Research Council dyspnea questionnaire,
FVC: forced vital capacity, % pred.: percent predicted, FEV1: forced expiratory volume in I s., ICAM-1: Intercellular Adhesion

Molecule-1.

(p=0.878 and p=0.589, respectively) (Table 3).
When the patients were classified according to
the GOLD classification, 26 patients were in
Group A, 32 patients in Group B, ten patients in
Group C, and 19 patients in Group D. The four
groups were similar regarding age, gender, BMI,
and smoking status. The highest CAT and mMRC
scores were in Group D, followed by Groups B, C,
and A (p<0.001 and p<0.001, respectively). The
lowest pulmonary function parameter values
were in Group D, followed by Groups C, B, and A

(p=0.003, p<0.001, and p=0.002, respectively).
The endocan and sICAM-1 levels were similar in
all four groups (Table 4). When the correlations of
the endocan and sICAM-1 values with the func-
tional and clinical parameters were investigated,
it was found that endocan was negatively corre-
lated with FVC% and FEV1% and positively cor-
related with CAT and mMRC scores and the
amount of smoking. On the other hand, the only
positive correlation of sICAM-1 was with the
amount of smoking (Table 5).
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DISCUSSION

In our study, endothelial dysfunction and sys-
temic inflammation were evaluated with serum
endocan and ICAM-1 levels in COPD patients and
the associations between comorbidities and these
markers were investigated.

The associations of COPD with systemic inflam-
mation and endothelial dysfunction have been
shown with different markers in COPD-related
studies ?%%°. The number of studies conducted
with endocan in COPD patients is few, and their
results are contradictory. For example, in the
study conducted by Kechagia et al., the endocan
levels were reported to be similar in COPD
patients encountering exacerbation and the con-
trol group ®. However, the small number of
cases in that study (32 COPD patients and 15
control cases) might have affected the results. In
the same study, among the COPD patients in the
stable group, the endocan levels were higher in
patients encountering more exacerbations and
hospitalizations than those who had fewer exac-
erbations. In their conclusion, the authors stated
that endocan could predict patients who would
encounter exacerbations. In their study with 55
stable COPD patients, 36 COPD cases with exac-
erbation, and 27 control cases, Dai et al. reported
that the endocan levels of the COPD patients,
either stable or undergoing exacerbations, were
significantly higher when compared to their con-
trol group '?. They found that the endocan levels
of COPD patients with and without exacerbations
were similar. Pihtili et al., in their study with 47
COPD patients and 41 control cases, reported
that the endocan level of the COPD patient group
was higher than the control group “®. In our
study, consistent with Pihtili et al. and Dai et al.,
the endocan level of the COPD patient group was
higher than the control group. The higher number
of our sample cases than studies in the literature
increases our study results’ reliability.

In our study, when the COPD patients were
grouped as those with and without comorbidi-
ties, the two groups were similar regarding the
endocan and sICAM-1 levels, revealing that
COPD is a disorder with endothelial dysfunction
and systemic inflammation, independent of
comorbidities. COPD patients with comorbidities
were not included in the study conducted by Dai
et al. ", whereas in the study of Pihtili et al., dia-
betes mellitus and hypertension were included as
comorbidities, and COPD patients with other
comorbidities were excluded . However, COPD
is a disorder with comorbidities in everyday life.
In our study, COPD patients with all comorbidities
were included in the study except for those with
malignancy, those who had encountered an acute
coronary syndrome or acute cerebrovascular dis-
ease, and those with symptoms and signs of
acute infection. For this reason, we think that our
study’s COPD patient group reflects the actual
COPD population better. Besides, we have not
encountered any study evaluating COPD and its
comorbidities with sSICAM-1 in the literature. We
think that our study is valuable also from this per-
spective.

In our study, the COPD subgroups were deter-
mined to be similar regarding the endocan and
sICAM-1 levels, revealing that COPD is a disorder
with endothelial dysfunction and systemic inflam-
mation, independent of disease severity. Among
studies evaluating the endocan level in COPD,
the COPD groups were compared regarding the
endocan level only in the study conducted by
Pihtili et al ", In that study, endocan levels of the
groups were similar to each other. However,
since no patient was present in group A in the
study of Pihtili et al., it is difficult to draw a gen-
eralized conclusion regarding all COPD patients.
Because there were patients in all COPD groups
in our study, we think that our study’s results are
more reliable. We encountered no study compar-
ing COPD groups regarding sICAM-1 level in the
literature. We think that our study is also impor-



tant in this respect.

There are few studies performed with the
sICAM-1 level in COPD in the literature. Blidberg
et al. reported that COPD patient groups with and
without smoking had higher serum sICAM-1 lev-
els than the control group “». Noguera et al.
determined in their study that the serum sICAM-1
level of their stable COPD group was lower when
compared to healthy nonsmoker controls ¥, In a
study conducted on rats, ICAM-1 expression in
lung tissues of rats with COPD (determined
immunohistochemically), and ICAM-1 mRNA lev-
els (determined by PCR), were found to be
increased ©9.

Different results are present regarding the
relationship between the endocan level and func-
tional/clinical parameters in the literature. For
example, in the study conducted by Kechagia et
al., no correlation was present between the endo-
can level and clinical parameters '*, whereas Dai
et al. reported that the endocan level was nega-
tively correlated with FVC, FEV1, and FEV1/FVC
14 In our study, we found that endocan level was
negatively correlated with FVC% and FEV1%, and
positively correlated with CAT, mMRC, and
amount of smoking, suggesting that endocan
could predict airway obstruction severity. In our
study, sICAM-1 level was not correlated with
pulmonary function parameters and CAT and
mMRC scores, whereas it was positively corre-
lated only with the amount of smoking. Different
results were obtained in studies investigating cor-
relations between sICAM-1 level and pulmonary
function in the literature. For example, in the study
conducted by Walter et al., the serum sICAM-1
level was reported as negatively correlated with
FEV1 ®¥; whereas no correlation was reported
between the serum sICAM-1 level and pulmonary
function in the study of Aaron et al ),

In the present study, we determined more
active smokers in the group without comorbidity.
Such active smokers should be encouraged to
quit smoking by informing them with objective
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data about their risk regarding systemic inflam-
mation and endothelial dysfunction similar to
those who have comorbidities.

There are some limitations in our study. Firstly,
the number of patients was small in the COPD
subgroups. Secondly, the amount of smoking
was less in the control groups. These situations
may have affected the results.

In conclusion, systemic inflammation and
endothelial dysfunction are present in COPD
patients, independent of their comorbidities and
disease severity and we think that endocan is a
useful marker to predict severity of airway obstruc-
tion in these patients.
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