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Introduction
Chronic obstructive pulmonary 
disease (COPD) is one of the major 
global diseases, predicted to be the third 
leading cause of mortality worldwide by 
the year 2020.[1] It has been defined by the 
Global Initiatives of Chronic Obstructive 
Lung Diseases (GOLD) as a disease 
state characterized by slowly progressive 
airflow limitation and includes both 
emphysema and chronic bronchitis.[2] The 
chronic nonspecific inflammation, which 
is the hallmark of COPD, causes the 
activation of inflammatory cells and 
release of various inflammatory mediators 
such as interleukin (IL)‑6, IL‑8 and 
tumor‑necrosis‑factor (TNF)‑α, which 
are responsible for the repeated injury 
and repair of the airway, causing airway 
obstruction.[3]
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Abstract
Context: Chronic obstructive pulmonary disease (COPD) is not only restricted to the pulmonary 
inflammation and airway obstruction but is also associated with comorbidities, which affect the 
therapeutic intervention and the quality of life and survival. Markers that can predict the systemic 
inflammation and a decline in the pulmonary function are of scientific interest. Adiponectin (APN) 
appears to be one such biomarker and can be used as a potential indicator of severity and response 
to treatment in patients of COPD. Aims: The study aims to find out the role of APN as a marker 
of inflammation in the pathogenesis of COPD and explore its relationship with the severity of the 
disease. Settings and Design: This was a cross‑sectional study. Subjects and Methods: The study 
group consisted of 60 patients of COPD, which included 30 males admitted with acute exacerbation of 
COPD (AECOPD) and 30 males with stable COPD. The study group was compared with 30 healthy, 
age‑matched males. APN was estimated by commercially available ELISA kits. Pulmonary function 
tests were performed on all cases and controls using standardized protocols on SPIROLAB III. 
Statistical Analysis Used: Statistical analysis was performed using Student’s t‑test and Pearson’s 
correlation coefficient. Results: The levels of APN were found to be significantly higher in patients 
with COPD as compared to the controls and the levels increased with the severity of the disease 
were 16.10 ± 4.97 ng/ml and 11.43 ± 4.22 ng/ml, respectively, in AECOPD and COPD. A significant 
positive correlation was found between the levels of APN and interleukin (IL)‑8 in patients of COPD, 
while the levels correlated negatively with percentage of forced expiratory volume in 1 s (FEV1%). 
Conclusions: The results reveal that APN is associated with the inflammatory process of COPD as 
suggested by its significant inverse relationship with FEV1% and positive correlation with a marker 
of inflammation such as IL‑8. It can thus be used as a biomarker for disease severity and progression 
in patients of COPD, therefore aiding in risk stratification and therapeutic intervention.
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There is growing awareness that 
COPD is a lung disease not restricted 
only to pulmonary inflammation and 
airway remodeling.[4] Systemic effects 
and extrapulmonary comorbidities are 
commonly associated, which affect not only 
the therapeutic intervention but also the 
quality of life and survival.[5] Cardiovascular 
disease, musculoskeletal disorders, diabetes 
mellitus (DM) II, metabolic syndrome 
are commonly prevalent comorbidities; 
however, the underlying basis is still 
under research.[6,7] It has been suggested 
that inflammatory mediators contribute to 
skeletal muscle wasting and cachexia and 
may thus initiate or worsen comorbidities.[8]

According to the latest GOLD updates, 
assessment of COPD is based on the 
symptoms of the patients and severity of 
spirometric abnormality. Percentage of 
forced expiratory volume in 1 s (FEV1%), 
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a lung function parameter, is the available marker of 
disease severity and progression but correlates poorly with 
both symptoms and disease progression.

In the interest of improving the diagnosis and prognosis 
of COPD, several biomarkers have been investigated and 
found to be related to a faster decline in the lung function.[8]

Airway epithelium represents a central site for the 
mechanisms involved in the complex interactions between 
environmental triggers, airway inflammation, and metabolic 
pathways.[9,10] Regarding peripheral organs, muscle, 
liver, and adipose tissue are a source of wide range of 
inflammatory mediators that have systemic effects. The 
potential interaction between abnormal adipose tissue and 
lung function may be attributed to systemic inflammation, 
thus providing new insight into the pathogenesis of 
systemic involvement of COPD.[11]

Adiponectin (APN) is thus a newer cytokine synthesized 
by the adipocytes which may have a potential role in 
regulating the inflammatory response in COPD.[12] It 
has been proposed that epithelial cells in the airway 
stimulate the expression of IL‑8 under APN, suggesting 
its pro‑inflammatory action.[13] However, it has also 
been illustrated that APN is able to inhibit macrophages 
producing TNF‑α and reduce its synthesis, suggesting that 
it has some anti‑inflammatory effects.[14] At present, the 
mechanism of APN participation in the inflammation of 
COPD remains unknown.

Some studies have reported elevated levels of APN in 
COPD, while another study found it to be associated with 
a decrease in TNF‑α production in macrophages.[15,16] The 
absence of APN has also been reported to be the cause of 
emphysema in APN knock‑out mice.[17]

The aim of the present study was thus to find out the role 
of APN as a marker of inflammation in the pathogenesis of 
COPD and explore its relationship with the severity of the 
disease.

Subjects and Methods
This cross‑sectional, observational study was conducted on 
60 patients of COPD, calculated with a prevalence of 4.1% 
of COPD.[18] Clearance from the Institutional Research and 
Ethics Committee was obtained, and informed consent was 
taken from all the participants of the study.

The study group was divided into two subgroups of 30 patients 
of COPD each. Group I comprised of patients of COPD 
admitted in the hospital with acute exacerbation (AECOPD) 
and Group II had patients of COPD who had been in stable 
status for at least 4 weeks. All patients met the diagnostic 
criteria of the GOLD for COPD.[2] Patients with stable form 
of the disease were defined as those who had not been on 
any glucocorticoid or antibiotic treatment for the last 4 weeks 
before recruitment. The study group was compared with 
30 healthy age‑ and sex‑matched controls.

All participants of the study were normal weight 
(body mass index [BMI] 18.5–24.9 kg2) male subjects. 
Patients with severe bronchial asthma, bronchiectasis, any 
severe systemic illness, or any other APN comorbidities 
such as obesity and DM were excluded from the study.

Venous blood samples were taken from all the subjects, 
centrifuged immediately, and stored at −20°C. Plasma 
levels of APN and IL‑8 levels were measured by 
commercially available ELISA kits (Oregenium for APN 
and Diaclone for IL‑8). Pulmonary function tests were 
performed on all patients and controls using standardized 
methods on SPIROLAB III. Forced expiratory flow rates 
were measured and pulmonary function values were 
expressed as a percentage of predicted value.

Patients were divided into four categories on the basis of 
severity according to GOLD staging based on value of 
FEV1 as shown in Table 1.

The results were expressed as mean ± standard deviation 
and statistical comparison was done using Student’s t‑test. 
Pearson’s coefficient was used for correlation analysis. The 
difference was considered statistically significant when 
P < 0.05.

Results
The demographic profile of the subjects of the study group 
is shown in Table 2. There was no statistically significant 

Table 1: Categories of severity of chronic obstructive 
pulmonary disease

Stage Severity of 
COPD

FEV1/
FVC

FEV1 percent 
of Normal

I Mild FEV1/FVC 
<0.70

FEV1 >80% 
normal

II Moderate FEV1/FVC 
<0.70

FEV1 50%‑79% 
normal

III Severe FEV1/FVC 
<0.70

FEV1 30%‑49% 
normal

IV Very severe FEV1/FVC 
<0.70

FEV1 <30% 
normal

COPD: Chronic obstructive pulmonary disease; FVC: Forced vital 
capacity; FEV1: Forced expiratory volume in 1 s

Table 2: Demographic profile of the subjects of the study 
group

AECOPD Stable COPD Controls
Age (years) 66.32±4.55 64.56±3.24 64.78±2.80
BMI (kg/m2) 23.72±2.10 22.05±1.76 23.43±0.46
Duration of disease (years) 13.6±1.36 14.2±1.74 ‑
FEV1% 42.0±3.63 55.87±6.09 94.65±2.09
FEV1/FVC% 52.78±7.40 65.43±8.91 95.78±3.43
Adiponectin (ng/ml) 16.10±4.97 11.43±4.22 5.82±2.52
IL‑8 (pg/ml) 97.19±55.45 21.28±15.89 6.97±4.45
COPD: Chronic obstructive pulmonary disease; AECOPD: Acute 
exacerbation of COPD; BMI: Body mass index; FVC: Forced vital 
capacity; FEV1: Forced expiratory volume in 1 s; IL: Interleukin
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difference in the age and BMI of the participants in 
the three subgroups. The duration of disease was not 
significantly different between patients of AECOPD and 
those with stable COPD.

The pulmonary function parameters were found to be 
normal in the healthy controls and significantly decreased 
in patients of COPD (P < 0.001). Majority of the 
patients with AECOPD had Stage III or severe COPD, 
while patients with the stable form of the disease had 
Stage II or moderate disease as classified according to 
mean FEV1% [Table 1].

The difference in the plasma levels of APN and IL‑8 
between the three groups was found to be statistically 
significant [Table 1] (P < 0.001). The levels were found to 
be significantly higher in patients with COPD as compared 
to the controls, and the levels increased with the severity 
of the disease were significantly higher in the AECOPD as 
compared to the stable COPD [Figure 1].

A statistically significant positive correlation (r = 0.720, 
P < 0.001) was found between the levels of APN and 
IL‑8 in patients of COPD, while the levels correlated 
negatively with the lung function parameters (r = −0.580, 
P < 0.001) [Figure 2].

Discussion
COPD is a major cause of disability and death all over the 
world, and in India too, it is recognized as a major health 

problem requiring management from the primary health 
care level onward.[18]

COPD is a heterogeneous condition, characterized by 
progressive airway inflammation.[2] In the pathogenesis of 
COPD, inflammatory mediators such as IL‑8, IL‑6, and 
TNFα are secreted in the airway by the inflammatory cells, 
which are responsible for repeated injury and repair of the 
airway, finally causing airway obstruction.[3,19]

Metabolic disorders commonly associated with the COPD 
contribute to lung function impairment and mortality. A key 
role for systemic inflammation in the development of both 
metabolic disorder and lung function impairment has been 
reported, and therefore, scientific interest has shifted focus 
on adipocyte‑derived cytokines such as APN.

APN is a proteic hormone, suggested to be involved 
in various metabolic processes such as immunity, 
insulin resistance, lipid and glucose metabolism, and 
inflammation.[16,20,21] It is secreted in the serum where it 
circulates as complexes of different molecular weights. 
Its properties are mediated by specific receptors that are 
widely expressed with AdipoR1, AdipoR2, and T‑cadherin 
being present on epithelial and endothelial pulmonary cells, 
indicating a functional role on lung physiology.[22]

It has been suggested that the epithelial cells in the airway 
stimulate the expression of IL‑8 under it, highlighting its 
pro‑inflammatory role.[13] APN, on the other hand, is also 
able to inhibit macrophages producing TNFα and reduce 

Figure 1: Levels of adiponectin and IL‑8 in subjects of the study group. (a) Levels of Adiponectin (b) Levels of IL‑8
ba

Figure 2: Correlation between levels of adiponectin with IL‑8 & FEV1% in the subjects of the study group. (a) Adiponectin vs FEV1% (b) Adiponectin vs IL‑8
ba
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its synthesis and biological activity, suggesting that it 
may have some anti‑inflammatory effects.[14] Thus, APN 
could play both pro‑inflammatory and anti‑inflammatory 
roles, limiting the inflammatory response within a certain 
range.[23]

APN can therefore be a new marker of systemic 
inflammation in COPD.

Increased levels of APN have been reported in 
bronchoalveolar lavage fluid (BALF) and induced sputum 
of patients of COPD as compared to controls.[23] Certain 
studies have reported an elevation of plasma APN levels 
in patients with stable and AECOPD.[15,16,24] Another study 
demonstrated an elevated level of plasma APN in patients 
of COPD, which correlated inversely with severity of the 
disease.[25] In contrast, few studies observed no relationship 
between lung function and plasma APN.[15,16]

The present study not only explored the relationship 
between levels of APN and IL‑8, a known marker of 
inflammation, but also its association with disease severity 
in the patients of COPD. Patients with AECOPD were 
found to have the highest levels of IL‑8 and APN as 
compared to patients with the stable form of the disease, in 
line with the previous publications.[26,27] FEV1% was also 
found to be inversely correlated to plasma level of APN, 
suggesting that systemic inflammation might play a role in 
the development of airway obstruction.

The strength of the present study is that role of APN 
has been investigated alongside another established 
biomarker (IL‑8), in relation to the lung function in the 
same subjects. In addition, the study population included all 
male subjects within the same BMI range, to avoid sex and 
weight difference in the plasma levels of APN. Although 
the sample size of this study is small, it includes patients 
of COPD in different severity grades, in comparison with 
healthy controls. The limitation of the study is that it was a 
cross‑sectional study that limits a causal link between APN, 
IL‑8 and lung function changes. Second, a concomitant 
measurement of APN and IL‑8 in the BALF and induced 
sputum was not carried out, so the results reflect only the 
systemic changes and not the local concentration in the 
lungs.

The increased concentration of APN and IL‑8 in the serum 
of patients of COPD and their positive correlation suggest 
that the inflammatory mediators may be interregulated. It 
is strongly suggested that APN could be a new marker of 
systemic inflammation in COPD.

Conclusions
FEV1% is the currently used spirometric predictor of 
morbidity and mortality in patients of COPD. Factors that 
predict the decline of FEV1% or in other words a decline 
of lung function in patients of COPD are of prognostic 
importance. The results of this study reveal that APN 

is associated with the inflammatory process of COPD 
as suggested by its significant inverse relationship with 
the marker of lung function, i.e., FEV1% and positive 
correlation with marker of inflammation such as IL‑8. It 
can thus be used as a biomarker for disease severity and 
progression in patients of COPD, therefore aiding in risk 
stratification and therapeutic intervention.
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