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Introduction 
Chronic obstructive pulmonary disease (COPD) is one 

of the leading causes of illness and mortality worldwide. 
From 1990 to 2013, COPD climbed to the eighth or fifth 
most common cause of disease burden worldwide, accord-
ing to the Global Burden of Disease survey. In 2016, an es-
timated 251 million people suffered from COPD, according 
to the World Health Organization in 2017.1,2 In Indonesia, 
the prevalence of COPD is 3.7%. Morbidity and mortality 
have been linked to COPD, which puts a heavy strain on 
healthcare facilities, adds to the demand on resources, and 
raises the cost of continuing medical care. As a result, it must 
be resolved right away.3  

Through the release of bioactive hormones called 
adipokines, which act as mediators in the control of inflam-
matory and metabolic processes, adipose tissue has been im-
plicated in systemic inflammation in COPD.3,4 Adipocytes 
are the main source of the cytokine adiponectin (APN).4 In 
the last few years, APN has been found to control COPD in-
flammation by either autocrine or paracrine pathways. In-
creasing evidence suggests that APN is closely associated 
with COPD.5 According to a study by Nigro et al. (2023), 
APN levels were higher in COPD patients than in healthy 
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ABSTRACT 

Chronic obstructive pulmonary disease (COPD) is char-
acterized by progressive airflow limitation and tissue dam-
age. Adipose tissue has been identified as a contributing 
factor to systemic inflammation in COPD. Adiponectin is 
present in the airway epithelial cells and bronchoalveolar 
lavage fluid of patients with COPD. This suggests that 
adiponectin and COPD patients are related. This study aims 
to determine the relationship between adiponectin levels and 
the severity of COPD. Patients with COPD who are regis-
tered at Hasanuddin University Hospital and who fit the 
study’s criteria served as the subjects of this cross-sectional 
study. The patients who had other chronic conditions were 
excluded. Every patient had their adiponectin levels meas-
ured. Based on the ABE group, the severity of COPD was 
evaluated. Version 29.0 of SPSS was used. A total of 88 sub-
jects were included, with 12 (13.6%) women and 76 (86.4%) 
men. The mean age was 64.29±9.50 years. The mean 
adiponectin level was 33.57±14.61. Adiponectin levels were 
significantly correlated with the severity of COPD 
(p=0.001). In conclusion, the severity of COPD decreases 
with increasing adiponectin levels.
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controls. In comparison to healthy controls, COPD patients 
had considerably greater expression levels of interleukin 
(IL)-2, IL-4, and IL-8, interferon (IFN)-γ, and granulocyte-
macrophage colony-stimulating factor. Conversely, IL-10 
expression levels were lower in COPD patients than in 
healthy controls.3  

By decreasing inflammatory cytokines and triggering 
anti-inflammatory cytokines by activating all receptors, 
APN has anti-inflammatory effects. Nuclear factor-κβ (NF-
κB) signaling is inhibited via the c-cyclic adenosine 
monophosphate protein kinase A-dependent pathway, and 
inflammatory cells are directly affected by the inhibition of 
IL-6 production, which is accompanied by the induction of 
the anti-inflammatory cytokines IL-10 and IL-1 receptor an-
tagonist. Its actions also include preventing the cytokine 
tumor necrosis factor-α (TNF-α), which promotes inflam-
mation, from being produced. There is ongoing discussion 
on the precise mechanism by which APN contributes to in-
flammation in COPD.6 

Although APN has two roles in the development and 
course of COPD, its relationship to the disease has not been 
thoroughly studied.4 This study aims to confirm this relation-
ship by analyzing the relationship between APN levels and 
COPD severity. 

 
 

Materials and Methods 
Research design 

This study used an observational analytical design with 
a cross-sectional approach. This study was conducted at 
the Hasanuddin University (UNHAS) Education Network 
Hospital. 

 
Research subject 

The population of this study consisted of all the patients 
who had been diagnosed with COPD at the UNHAS Teach-
ing Network Hospital. The inclusion criteria for this study 
were patients aged ≥40 years, diagnosed with COPD, and 
willing to sign an informed consent form after being given 
a complete explanation of the research procedure. COPD 
patients who suffered from other chronic diseases such as 
pulmonary tuberculosis, asthma, type 2 diabetes mellitus, 
hypertension, coronary heart disease, heart failure, kidney 
failure, and malignancy were excluded from this study. We 
excluded hypertension and coronary heart disease because 
they can increase APN levels, which can bias the results. 
Children were excluded because COPD mostly occurs in 
people aged ≥40 years. The sampling technique used was 
consecutive sampling. 

 
Research methods 

After obtaining research ethics approval and signed 
informed consent, the collection of research subjects was 
carried out. APN examination was carried out on all re-
search subjects. After obtaining the research subjects, 
APN levels were immediately measured by taking a 
sample of the patient’s venous blood and examining the 
APN using the enzyme-linked immunosorbent assay 
method. After all the data is collected, data analysis will 
be carried out. 

Definition 
Active smokers are assessed using the Brinkman Index 

(BI) category: the number of cigarettes per day multiplied 
by the length of smoking in years, divided into three 
groups, namely BI for light smokers ≤200, BI for moderate 
smokers if 201-600, and BI for heavy smokers if >600. Nu-
tritional status is assessed using body mass index: i) un-
derweight <18.5 kg/m2; ii) normoweight 18.5-22.9 kg/m2; 
iii) overweight 23.0-24.9 kg/m2; iv) obesity ≥25.0 kg/m2. 

 
Data analysis 

SPSS (Statistical Package for Social Science) software 
version 29 (IBM, Armonk, NY, USA) is used for data 
analysis. Both descriptive and analytical analyses were per-
formed on the data. The data analysis used was univariate 
and bivariate. 

Univariate analysis: this data is presented through a 
frequency table to determine the characteristics of the data 
distribution.  

Bivariate analysis: before the bivariate analysis was 
conducted, a normality test was performed on the APN 
level variable using the Shapiro-Wilk test. If the data is 
normally distributed, the Kruskal-Wallis test is used to as-
sess the relationship between APN levels and COPD sever-
ity; however, if it is not normally distributed, the 
Mann-Whitney test is used. 

The statistical confidence interval of this study is 95%. 
If p<0.05, then it is considered significant. 

 
 

Results 
Basic characteristics of research subjects 

A total of 88 individuals with a diagnosis of COPD par-
ticipated in this study. Males were more than females 
(86.4% vs. 13.6%). A total of 27 people (30.7%) were aged 
<60 years, and 61 (69.3%) were aged ≥60. Normal nutri-
tional status was the most common in this study (46.6%). 
Based on smoking status, 19 people (21.6%) did not 
smoke, 5 people (5.7%) were light smokers, 25 people 
(28.4%) were moderate smokers, and 39 people (44.3%) 
were heavy smokers. Based on the ABE group, 32 people 
(36.4%) group A, 33 people (37.5%) group B, and 23 peo-
ple (26.1%) group E. Based on the Modified Medical Re-
search Council, the severity of COPD consists of 4 people 
(4.5%) belonged to grade 0, 34 people (38.6%) to grade 1, 
38 people (43.2%) to grade 2, and 12 people (13.6%) to 
grade 3. Based on therapy compliance, 36 people (40.9%) 
were compliant with treatment, and 52 people (59.1%) 
were non-compliant with treatment. Based on the Global 
Initiative for Chronic Obstructive Lung Disease, the sever-
ity of COPD consists of 5 people (5.7%) had mild obstruc-
tion, 23 people (26.1%) had moderate obstruction, 35 
people (39.8%) had severe obstruction, and 25 people 
(28.4%) had very severe obstruction. The mean forced ex-
piratory volume in 1 second (FEV1) in this study was 
42.95±18.33, and the mean FEV1/forced vital capacity was 
95.24±27.27. The mean APN level in COPD patients was 
33.57±14.61 (Table 1). 
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Relationship between adiponectin levels  
and severity of chronic obstructive pulmonary 
disease 

The relationship between APN levels and COPD severity 
is presented in Table 2. Group A had a high mean APN of 
38.12±11.36, compared to group B of 35.77±18.09, and group 
E of 24.10±7.38. There was a significant relationship between 
APN levels and COPD severity (p=0.001). 

 
Relationship between adiponectin levels  
and chronic obstructive pulmonary disease  
obstruction levels 

Based on the degree of obstruction, subjects with mild 
obstruction had a mean APN of 23.81±12.27; 32.14±10.47 in 
moderate obstruction; 33.79±17.45 in severe obstruction; and 
36.54±13.63 in very severe obstruction (Table 3). There was 
no significant relationship between APN levels and the level 
of COPD obstruction based on GOLD (p=0.105).  

Relationship between gender, age, nutritional 
status, smoking status, and therapy  
compliance with chronic obstructive  
pulmonary disease severity 

This study also assessed the relationship between gen-
der, age, nutritional status, smoking status, and therapy 
compliance with COPD severity. Based on gender, group 
A consisted of 6 (50.0%) women and 26 (34.2%) men, 
group B consisted of 2 (6.1%) women and 31 (30.8%) 
men, and group E consisted of 4 (33.3%) women and 19 
(25.0%) men.There was no significant relationship be-
tween gender and COPD severity based on the ABE group 
(p=0.277). Based on age, group A consisted of 12 (44.4%) 
aged <60 years and 20 (22.2%) aged ≥60 years. Group B 
consisted of 10 (37.0%) aged <60 years and 23 (37.7%) 
aged ≥60. Group E consisted of 5 (18.5%) aged <60 years 
and 18 (29.5%) aged ≥60. There was no significant rela-
tionship between age and COPD severity based on the 
ABE group (p=0.457) (Table 4). Based on nutritional sta-
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Table 1. Characteristics of the research subjects. 

Variable                                         Frequency, n or mean±SD                                 Percentage 
Gender 
  Women                                                             12                                                            13.6 
  Men                                                                  76                                                            86.4 
Age 
  <60 years                                                          27                                                            30.7 
  ≥60 years                                                          61                                                            69.3 
Nutritional status 
  Underweight                                                     32                                                            36.4 
  Normoweight                                                   41                                                            46.6 
  Overweight                                                       12                                                            13.6 
  Obesity                                                              3                                                              3.4 
Smoking status 
  Not smoking                                                     19                                                            21.6 
  Mild smoker                                                      5                                                              5.7 
  Moderate smoker                                             25                                                            28.4 
  Severe smoker                                                  39                                                            44.3 
ABE group 
  A                                                                       32                                                            36.4 
  B                                                                       33                                                            37.5 
  E                                                                        23                                                            26.1 
MMRC 
  Degree 0                                                            4                                                              4.5 
  Degree 1                                                           34                                                            38.6 
  Degree 2                                                           38                                                            43.2 
Therapy compliance 
  Obedient                                                           36                                                            40.9 
  Not obey                                                           52                                                            59.1 
GOLD category 
  Mild                                                                   5                                                              5.7 
  Moderate                                                          23                                                            26.1 
  Severe                                                               35                                                            39.8 
  Very severe                                                       25                                                            28.4 
FEV1                                                          42.95±18.33                                                        
FEV1/FVC                                                 95.24±27.27                                                        
Adiponectin levels                                     33.57±14.61                                                        
SD, standard deviation; MMRC, Modified Medical Research Council; GOLD, Global Initiative for Chronic Obstructive Lung Disease; FEV1, forced expiratory 
volume in 1 second; FVC, forced vital capacity. 



tus, group A consisted of 5 (15.6%) underweight people, 
19 (46.3%) normoweight people, and 6 (50.0%) over-
weight people. Group B consisted of 10 (31.3%) under-
weight people, 16 (39.0%) normoweight people, 6 (50.0%) 
overweight people, and 1 (33.3%) obese individual. Group 
E consisted of 17 (53.1%) underweight people and 6 
(14.6%) normoweight people. There was a significant re-
lationship between nutritional status and the severity of 
COPD based on the ABE group (p≤0.001). In group A, 11 

people (57.9%) were non-smokers, 10 people (40%) were 
moderate smokers, and 11 people (28.2%) were heavy 
smokers. In group B, 3 people (15.8%) were non-smokers, 
5 people (100%) were light smokers, 7 people (28%) were 
moderate smokers, and 18 people (46.2%) were heavy 
smokers. In group E, 5 people (26.3%) were non-smokers, 
8 people (32%) were moderate smokers, and 10 people 
(25.6%) were heavy smokers. There was no significant re-
lationship between smoking status and COPD severity 
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Table 2. Relationship between adiponectin levels and severity of chronic obstructive pulmonary disease. 

Variable                               Frequency (n)                              Adiponectin                                         p 
ABE group 
A                                                     32                                        38.12±11.36                                           
B                                                      33                                        35.77±18.09                                     0.001* 
E                                                      23                                         24.10±7.38                                            
A+B                                                  -                                          36.93±15.09                                           
E                                                      23                                         24.10±7.38                                            
A+E                                                  -                                          32.26±12.04                                    <0.001#

 
B                                                      33                                        35.77±18.09                                     0.472#

 

B+E                                                  -                                          30.98±15.68                                           
A                                                     32                                        38.12±11.36                                    <0.001# 

*Kruskal-Wallis; #Mann-Whitney. 

 
 
Table 3. Relationship between adiponectin levels and chronic obstructive pulmonary disease obstruction levels. 

Variable                               Frequency (n)                              Adiponectin                                         p 
GOLD 
Mild                                                 5                                         23.81±12.27                                           
Moderate                                         23                                        32.14±10.47                                     0.105# 
Severe                                             35                                        33.79±17.45                                           
Very severe                                     25                                        36.54±13.63                                           
#Kruskal-Wallis; GOLD, Global Initiative for Chronic Obstructive Lung Disease. 

 
 
Table 4. Relationship between gender, age, nutritional status, smoking status, and therapy compliance with chronic obstructive 
pulmonary disease severity. 

Variable                              Group A, n (%)                         Group B, n (%)                         Group E, n (%)                  p 
Gender                                                                                                                                                                                         

  Women                                     6 (50.0)                                         2 (6.1)                                         4 (33.3)                     0.277# 
  Men                                         26 (34.2)                                      31 (30.8)                                      19 (25.0)                          
Age                                                                                                                                                                                              

  <60 years                                 12 (44.4)                                       10 (37)                                        45(18.5)                           
  ≥60 years                                 20 (32.8)                                      23 (37.7)                                      18 (29.5)                   0.457##

 
Nutritional status                                                                                                                                                                         

  Underweight                             5 (15.6)                                       10 (31.3)                                      17 (53.1)                          
  Normoweight                          19 (46.3)                                      16 (39.0)                                       6 (14.6)                   <0.001## 
  Overweight                               6 (50.0)                                        6 (50.0)                                          0 (0)                              
  Obesity                                     2 (66.7)                                        1 (33.3)                                          0 (0)                              
Smoking status                                                                                                                                                                            

  Not smoking                            11 (57.9)                                       3 (15.8)                                        5 (26.3)                           
  Mild smoker                                0 (0)                                           5 (100)                                           0 (0)                              
  Moderate smoker                      10 (40)                                          7 (28)                                           8 (32)                      0.179#

 
  Severe smoker                         11 (28.2)                                      18 (46.2)                                      10 (25.6)                          
Therapy compliance                                                                                                                                                             0.126##

 

  Obedient                                  11 (30.6)                                      18 (50.0)                                       7 (19.4)                           
  Not obey                                  21 (40.4)                                      15 (28.8)                                      16 (30.8)                          
#Kruskal-Wallis; ##Chi-square.



(p=0.179). Based on therapy compliance, group A con-
sisted of 11 (30.6%) compliant and 21 (40.4%) non-com-
pliant, group B consisted of 18 (50.0%) compliant and 15 
(28.8%) non-compliant, and group E consisted of 7 
(19.4%) compliant and 16 (30.8%) non-compliant. There 
was no significant relationship between therapy compli-
ance and COPD severity based on the ABE group 
(p=0.126) (Table 4). 

 
 

Discussion 
In this study, men were more prevalent than women. 

Smoking is more common in men than in women, which 
causes an increased risk of COPD in men.7 Age ≥60 years is 
more than age <60 years. In line with Cosio et al. (2022), 
the mean age of COPD sufferers in the study was 67.8 
years.8 As people age, their lung function capacity may de-
cline, making them more vulnerable to lung disease and 
more often engage in unhealthy behaviors.9 Up to 44.3% of 
the participants in this study had COPD and were heavy 
smokers. Protease, anti-protease, oxidant-antioxidant, and 
aberrant repair processes are all part of the pathophysiology 
of smoking-related COPD.10 

The results of this study indicate that there is a signifi-
cant relationship between APN groups and the severity of 
COPD (p=0.001). The mean APN levels were higher in 
group A and lower in group E. Until now, there has been no 
study analyzing the relationship between APN levels and the 
severity of COPD based on the ABE group. However, it is 
consistent with Daniele et al. (2012) that APN functions as 
an anti-inflammatory factor that protects against the patho-
physiology of COPD.11 Although the study did not describe 
a direct relationship between APN levels and the severity of 
COPD, it can support the results of this study with the anti-
inflammatory effect of APN levels, which can reduce the 
severity of COPD. 

These findings contradict those of Jaswal et al. (2018): 
APN levels were higher in the COPD group than in the con-
trol group, and the levels of APN with the severity of the 
disease reached 16.10±4.97 ng/mL in the acute exacerbation 
of COPD group and 11.43±4.22 ng/mL in the COPD 
group.12 Lin et al. (2020) also proved that serum APN levels 
were greater in individuals experiencing an acute exacerba-
tion of COPD compared to those with stable COPD.13 There 
are differences in characteristics and measurement defini-
tions between this study and the studies of Jaswal et al. 
(2018) and Lin et al. (2020). Both studies assessed the sever-
ity of COPD based on the GOLD category. This study as-
sessed the severity of COPD based on the ABE group. 

APN is believed to play a role in several metabolic 
functions, including inflammation, lipid and glucose me-
tabolism, insulin resistance, and immunology. It circulates 
in complexes with varying molecular weights and is re-
leased in serum. AdipoR1, AdipoR2, and T-cadherin, 
which are found on epithelial and endothelial lung cells, 
indicate a functional involvement in lung physiology.12 NF-
κB was inhibited by APPL1-mediated APN signaling. To 
keep NF-κB in the cytosol, inactivated NF-κB binds to its 
inhibitory protein, IκB. After IκB is phosphorylated and 
partially degraded, NF-κB is activated and moved into the 
nucleus, where it promotes the expression of many genes; 
finally, the synthesis of pro-inflammatory cytokines de-

creased.14,15 APN’s ability is to inhibit proinflammatory cy-
tokines and induce IL-10. APN promotes the fast produc-
tion of TNF-α and IL-10, which in turn creates a condition 
of tolerance to further lipopolysaccharide stimulation. APN 
stimulates NF-κB translational activity, IL-6 synthesis and 
expression, and MCP-1 expression in adipocytes exposed 
to lipopolysaccharide. APN may be a regulator of local in-
flammation in adipose tissue because it increases the ex-
pression of peroxisome proliferator-activated receptor γ2, 
which decreases NF-κB’s DNA binding.15 

In addition, APN can bind to APN receptors on airway 
epithelial cells and cause increased IL-8 expression. Finally, 
neutrophils migrate and accumulate in the airways, thereby 
mediating inflammatory reactions. Furthermore, APN mim-
ics the M1 proinflammatory response but does not induce 
alternative macrophage activation (M2). APN enhances Th2 
differentiation, causing mRNA expression and protein re-
lease of inflammatory molecules, including IFN-γ and IL-
6.16,17 The potential relationship between adipose tissue and 
COPD inflammation/metabolic disorders may be related to 
the endocrine function of adipose tissue, thereby increasing 
adipokine secretion.3 In addition to assessing the relationship 
between APN levels and COPD severity, this study also 
showed that there was no significant relationship between 
APN levels and the degree of COPD obstruction based on 
GOLD. However, this study showed that mild degrees had 
the lowest average APN levels and increased with increasing 
COPD severity. 

There are several variables that can affect the severity 
of COPD. This study shows that nutritional status can affect 
the severity of COPD. Ariyani et al. (2013) showed a rela-
tionship between nutritional status and lung function. Nor-
mal nutritional status was more common in the normal lung 
function group, while abnormal nutritional status was more 
common in the abnormal lung function group (p=0.030). 
COPD often causes malnutrition, which is caused by the 
need for additional energy due to increased respiratory mus-
cle work, due to chronic hypoxemia and hypercapnia, which 
cause hypermetabolism.18,19 This study did not find any sig-
nificant relationship between gender, age, smoking status, 
and therapy compliance with COPD severity. Changes in 
habits between genders may be the cause of the insignificant 
results of this study. This study also only included people 
aged 40 years and over, so it cannot be compared with 
younger ages. Other factors are a history of recurrent respi-
ratory infections, exposure to pollution smoke, and a history 
of smoking.20 Also, in this study, the data distribution is not 
homogeneous. 

This study has limitations in that it did not assess con-
founding factors such as comorbidities, which may affect 
APN levels, so that it can provide more information on the 
relationship between APN levels and COPD severity. In ad-
dition, the design of this study used a cross-sectional study 
that assessed all variables at one time, so it was less able to 
describe a clear relationship. However, this study can still 
explain the relationship between APN levels and COPD 
severity. 

 
 

Conclusions 
Based on the ABE group, COPD severity was signifi-

cantly correlated with APN levels. 
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