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Abstract
Aim: To compare serum laminin levels in eosinophilic and non-eosinophilic
(neutrophilic) COPD patients and to define its association with disease severity.
Material and Method: This prospective study included patients with mild, moderate,
severe, and very severe stable COPD and a control group of patients with a history of
smoking but with no signs or symptoms of COPD. Spirometric measurements andGlobal
Initiative for Chronic Obstructive Lung Disease (GOLD) criteria, was used to define the
disease severity. Blood eosinophil percentage was recorded from complete blood counts.
Serum laminin levels were measured in all patients.
Results: A total of 216 patients were included in the study. Ninety were in the
eosinophilic COPD, 90 were in the non-eosinophilic COPD and 36 were in the control
groups. In both COPD groups, serum laminin levels were significantly higher than in
the control group (P = 0.001). In the eosinophilic COPD group, serum laminin levels
were significantly higher than the non-eosinophilic COPD group (P = 0.001). With an
increase in COPD severity, laminin levels were higher in both COPD groups (P = 0.001).
In correlation analysis performed in all COPD patients, laminin levels were positively
correlated with eosinophilia percentage (r = 0.316, P = 0.001) and negatively correlated
with the FEV1/FVC ratio (r = -0.160, P = 0. 032).
Conclusion: Laminin has an important role in eosinophilic COPD and increased serum
laminin levels are associated with an increase in serum eosinophilia percentage and a
decrease in respiratory capacity.
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1. Introduction

Chronic Obstructive Pulmonary Disease (COPD) is one of
the most common chronic diseases worldwide, causing severe
morbidity and mortality [1]. Cigarette smoking is a well-
defined risk factor in the development of COPD. In general, the
main pathophysiological mechanism of COPD is the activation
of pro-inflammatory cascades and neutrophilic inflammation
resulting in irreversible airway obstruction [2]. However, in
a subset of COPD patients, eosinophilic inflammation in the
airways is defined as a distinct feature of this subtype [3, 4].
Previous studies have shown that an increase in the blood
eosinophil count was associated with a risk of exacerbations,
mortality, and decline in forced expiratory volume in 1 second
(FEV1) in COPD patients [5, 6].
Extracellular matrix (ECM) components are known to pro-

mote cell proliferation, cell cycle progression, migration, and
adhesion in airway smooth muscle cells in patients with COPD
[7, 8]. Alterations in ECM components are well-known char-
acteristic features of COPD, providing airway wall remodeling
and airway wall thickening [9]. ECM components also play an

important role in the recovery of the epithelium following lung
injury [10].
Laminin is an extracellular matrix component such as fi-

bronectin and collagen and plays important roles in cell spread-
ing promotion and migration. In persistent lung injury, the
role of ECM components is important, especially in the repair
processes [11]. Laminin is the primary component of basement
membranes and is essential for cell behavior in the bronchiolar
epithelium of COPD patients [12, 13].
In this study, we compared serum laminin levels in

eosinophilic and non-eosinophilic (neutrophilic) COPD
patients. Our primary objective was to determine the role
of this ECM component in COPD subtypes and to define
its association with disease severity. To the best of our
knowledge, this is the first study that evaluated serum laminin
levels in eosinophilic COPD patients.

2. Material and method

This prospective study included patients with mild, moderate,
severe, and very severe stable COPD who presented to the
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TABLE 1. Demographic features of study participants
Eosinophilic COPD (n: 90) Non-eosinophilic COPD (n: 90) Control group (n: 36) P

Age (years) 59.48 ± 9.36 60.11 ± 9.07 57.97 ± 6.63 0.47
Gender (F/M) 20/70 18/72 7/29 0.91
Smoking history (Quit/still
smoking)

28/62 31/59 17/19 0.24

Pocket-year smoking 37.58 ± 14.85 36.53 ± 14.16 33.05 ± 12.55 0.27
BMI (kg/m2) 25.12 ± 4.22 24.28 ± 4.32 24.95 ± 4.50 0.40
F: female, M: male, BMI: Body mass index.

pulmonology outpatient clinic between September 2019 and
February 2020 at two centers. Patients with asthma, malig-
nancy, psychiatric disorders, or chronic inflammatory diseases
and patients receiving corticosteroid therapy were excluded.
A control group was included of patients with a history of
smoking but with no signs or symptoms of COPD and without
eosinophilia. Blood eosinophil level of 3% and above were
used to define eosinophilia. Consecutive patients who agreed
to participate were included in the study. The study was
approved by the local ethics committee; BezmialemVakıf Uni-
versity Non-interventional Research Ethics Committee (2011-
KAEK-25 2019/12-08).
Demographic data, body mass index (BMI), smoking his-

tory and COPD exacerbations in the past year were recorded.
BMI was calculated as body weight (kg)/height2 (m2). Spiro-
metric measurements (FEV1 and FVC) and Global Initiative
for Chronic Obstructive Lung Disease (GOLD) criteria were
used to define the disease severity as follows stage one to four
[14, 15].
Blood eosinophil percentage was recorded from complete

blood count results. Serum laminin levels were measured
using standard techniques. Blood was transferred to a yellow
biochemistry tube, centrifuged, and the supernatant was taken
to a Eppendorf tube and stored at -80 degrees. Serum laminin
levels were determined by commercial kits using the ELISA
(enzyme-linked immunosorbent test) method.

2.1 Statistical analyses
Statistical analyses were performed by using SPSS program
v.21 (SPSS Inc., Chicago, IL). Continuous data were expressed
as mean or median ± standard deviation and categorical data
were expressed as percentages. Chi-square test was used
for the comparison of categorical data. Continuous data of
two groups were compared with the student’s t-test and con-
tinuous data of three groups were compared with the one-
way ANOVA. Pearson’s correlation analysis was performed to
determine the association of different test parameters. A value
of P < 0.05 was considered statistically significant.

3. Results

A total of 216 patients were included in the study with 90 in
eosinophilic COPD, 90 in non-eosinophilic COPD and 36 in
the control groups. The demographic features of the study
participants are summarized in Table 1. There was not any
significant difference between the three groups regarding age,

gender, smoking history, or BMI values.
Duration of COPD, COPD severity regarding spirometry

findings and GOLD classification, and spirometry findings
in COPD patients are summarized in Table 2. There was
not any significant difference between the two COPD groups,
regarding the duration or severity of COPD and spirometry
findings.
Serum laminin levels are compared between the three

groups (Table 3). In both COPD groups, serum laminin levels
were significantly higher than the control group patients
(P < 0.001); moreover in the eosinophilic COPD group,
serum laminin levels were significantly higher than the
non-eosinophilic COPD group (P < 0.001).

FIGURE 1. Distribution of serum laminin levels in
COPD patients with or without eosinophilia at different
stages of disease severity.

Serum laminin levels in COPD patients with different sever-
ity are compared in Table 4. With an increase in COPD
severity, laminin levels were increasing significantly in both
COPD groups (Fig. 1).
In correlation analysis performed in all COPD patients,

laminin levels were positively correlated with eosinophilia
percentage and negatively correlated with the FEV1/FVC ratio
(Table 5).

4. Discussion

In this study, we determined that serum laminin levels
were significantly higher in COPD patients, compared
with sex- and age-matched control cases. Serum laminin
levels were also significantly higher in the eosinophilic than
the non-eosinophilic COPD groups. With an increase in
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TABLE 2. Duration and severity of COPD and spirometry findings
Eosinophilic COPD (n: 90) Non-eosinophilic COPD (n: 90) P

COPD duration (years) 8.01 ± 2.88 7.61 ± 2.05 0.59
GOLD Stage (Predicted FEV1%)
1 + 2 20 + 31 25 + 14 1.0
3 + 4 20 + 31 25 + 14
GOLD stage (Clinical)
A + C 22 + 21 22 + 25 0.92
C + D 24 + 22 21 + 23
FEV1% 61.73 ± 21.32 62.34 ± 20.96 0.85
FVC% 70.93 ± 19.25 69.62 ± 17.55 0.63
FEV1/FVC% 67.00 ± 10.51 66.61 ± 10.27 0.80

TABLE 3. Serum laminin levels in study groups
Eosinophilic COPD (n: 90) Non-eosinophilic COPD (n: 90) Control group(n: 36) P

Serum laminin levels 1883.07 ± 505.18 1526.45 ± 793.64 861.52 ± 706.16 0.001

TABLE 4. Laminin levels in COPD patients with different severity
Eosinophilic COPD (n: 90) Non-eosinophilic COPD (n: 90) P2

GOLD Stage (Predicted FEV1%)
1 1758.00 ± 383.85 1337.40 ± 345.04 0.001
2 1792.41 ± 406.20 1592.67 ± 482.62 0.001
3 2018.04 ± 473.55 1610.04 ± 457.29 0.001
4 2242.92 ± 572.20 1687.26 ± 438.07 0.001
P1 0.001 0.001
GOLD stage (Clinical)
A 1627.27 ± 326.53 1426.12 ± 481.85 0.001
B 1691.85 ± 416.70 1487.86 ± 405.75 0.001
C 1991.72 ± 355.77 1578.19 ± 493.52 0.001
D 2173.20 ± 473.92 1629.52 ± 468.24 0.001
P1 0.001 0.001
P1: Comparison between the eosinophilic COPD patients at different stages of severity; P2: Comparison
between the eosinophilic and non-eosinophilic COPD patients

COPD severity, laminin levels increased significantly in
both the eosinophilic and non-eosinophilic COPD groups.
Finally, serum laminin levels were positively correlated with
eosinophilia percentage and negatively correlated with the
FEV1/FVC ratio in COPD patients.
The role of ECM components in the pathogenesis of COPD

has been investigated in previous studies. In COPD devel-
opment, multiple changes in the large and small airways,
lung parenchyma, and pulmonary vascular structures are de-
scribed. Hyperplasia and hypertrophy of airway smooth mus-
cle cells and the accumulation of ECM components are the
cause of thickened airways in COPD patients. Laminin is
an ECM component that is increased in the sera of COPD
patients [13]. Data about serum laminin levels in COPD
patients is limited and, to our knowledge, this is the first study
that compared serum laminin levels in eosinophilic and non-
eosinophilic COPD patients. In COPD, the main pathogenic

TABLE 5. Correlation analysis performed between
serum laminin levels and clinical findings in COPD

patients
r P

Eosinophilia percentage 0.316 0.001
Age 0.027 0.697
Pocket-years 0.045 0.508
BMI 0.054 0.43
COPD duration 0.035 0.643
FEV1/FVC -0.16 0. 032
r: correlation coefficient, P: significance level.

mechanisms are the remodeling of airways and blood vessels,
and ECM components are known to play important roles in
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this process. Kranenburg et al. [16] showed increased laminin
beta2 expression in airway smooth muscle in patients with
COPD which was inversely correlated with the FEV1 values.
Prabhla et al. [17] reported a prominent role for laminin in
airway smooth muscle function and in inflammation, airway
hyperresponsiveness, and remodeling in asthma. Reticular
basement membrane thickening occurs both in asthma and
COPD but ECM components such as collagen I and laminin
were stained significantly stronger in asthma than in COPD
[18]. In this study, in keeping with the previous literature,
we also report higher serum laminin levels in COPD patients
compared with controls which inversely correlated with the
FEV1/FVC ratio.
The predominant cell types in COPD are the neutrophils and

alveolar macrophages with eosinophilic inflammation most
often associated with asthma. However, elevated eosinophil
counts in sputum or serum are reported in COPD patients,
especially during exacerbations. The use of peripheral blood
cell counts is more simple and inexpensive than sputum inves-
tigations and in asthma patients, the accuracy of both blood
eosinophils and sputum eosinophilia have been demonstrated
[19]. Though the role of eosinophilia in COPD is still not
understood they are thought as the regulator of remodeling
in COPD [20, 21]. Eosinophils store cytotoxic basic proteins
in secondary granules and play important roles in the pro-
duction of reactive oxygen species and cytokines which are
important in airway epithelial cell damage. For that reason,
eosinophils are increased in airway inflammation during acute
COPD exacerbations [22–24]. Singh et al. [4] reported
that, in the ECLIPSE (Evaluation of COPD Longitudinally
to Identify Predictive Surrogate End points) cohort, patients
with persistent eosinophilia (≥ 2%) were older, predominantly
male with milder disease and having fewer symptoms and
without significant lung function decline. On the other hand,
Casanova et al also reported that in patients with COPD, blood
eosinophils≥ 300 cells·µL−1 persisting over 2 years was not a
risk factor for COPD exacerbations and high eosinophil count
was associated with better survival [25].
Though eosinophilia was associated with COPD

exacerbations, all patents in our study had stable disease with
disease severity that was similar between eosinophilic and
non-eosinophilic COPD groups. Moreover, in eosinophilic
COPD, which is regarded as a COPD subtype having more
similar pathogenesis with asthma, we determined significantly
higher serum laminin levels compared with the neutrophilic
COPD. Serum laminin levels were also correlated with the
eosinophilia percentage, suggesting the role of laminin in
eosinophilic COPD.
There are some limitations to this study that need to be

discussed. We did not ask for the medications the patients
were using and corticosteroids are known to cause alterations
in blood eosinophilia. Secondly, a single measurement may
not be accurate to identify patients with eosinophilia, and
investigating persistent eosinophilia in COPD patients may
have provided additional data. However, since all our patents
were stable without exacerbations, these data are likely to be
meaningful.
In conclusion, for the first time in the literature, we report

significantly higher serum laminin levels in eosinophilic than

the non-eosinophilic COPD patients. Serum laminin levels
were positively correlated with eosinophilia percentage and
negatively correlated with the FEV1/FVC ratio in COPD pa-
tients. Regarding postulate that laminin plays an important role
in eosinophilic COPD and increased serum laminin levels are
associated with an increase in serum eosinophilia percentage
and a decrease in respiratory capacity. Further studies inves-
tigating the role of laminin in the pathogenesis of COPD are
needed to characterize new treatment modalities.
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