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Abstract:  
Background: Chronic Obstructive Pulmonary Disease (COPD) is characterized by an abnormal inflammatory 
response of airways. The disease progress can be diagnosed at the early stage of pulmonary inflammation by 
using a novel biomarkers like soluble urokinase-type plasminogen activator receptor (suPAR) and Interleukin-6. 
Materials and Methods: Study participants were grouped into cases- COPD (n=35) and healthy controls 
(n=35) and recruited for the study after obtaining informed consent. As specified by GOLD criteria, COPD 
group participants were graded into grades I-IV. Serum suPAR and IL-6 assays were done for all the study 
participants.  
Results: The level of suPAR among COPD grades I-IV (5.75±0.544 ng/ml; 5.88±0.942 ng/ml; 6.78±1.05 ng/ml; 
15.0±15.8 ng/ml respectively) were high compared to healthy controls (4.12± 6.17 ng/ml) and was statistically 
significant. The levels of IL-6 among COPD grade I-IV (8.06± 0.839 pg/ml; 11.0±2.40 pg/ml; 12.9±3.76 pg/ml; 
13.4±2.67 pg/ml respectively) were high compared to healthy controls (4.37± 1.44 pg/ml) and was statistically 
significant. The spirometry readings- FEV1, FVC values were significantly lower among patients with COPD 
when compared with the healthy controls (P<0.05). It was observed that an inverse correlation was found 
between serum level of suPAR, IL-6 levels versus FEV1, FVC values which was statistically significant ( 
p<0.05). Our study indicated that serum suPAR and IL-6 may play an important role in the inflammatory 
process of COPD particularly in grades II, III and IV COPD. Hence, serum suPAR and IL-6 measurements may 
be useful for the evaluation and prognosis of COPD patients. 
Conclusion: We conclude that cases of moderate to severe grades of COPD with greater degrees of obstruction 
of the airways have higher levels of suPAR, IL-6 in serum. The serum levels of these cytokines can therefore be 
utilized as the clinical and prognostic parameters for evaluation of the disease severity and tailored therapy for 
the same. 
Keywords: COPD, suPAR, IL-6, Novel Biomarkers. 
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Introduction 

Chronic obstructive pulmonary disease (COPD) is 
a common and treatable non-communicable disease 
characterized by progressive airflow limitation and 
tissue destruction. It is associated with structural 
lung changes due to chronic inflammation from 
prolonged exposure to noxious particles. Chronic 
inflammation causes airway narrowing and de-

creased lung recoil. The disease often presents with 
symptoms of cough, dyspnea and sputum produc-
tion. Symptoms can range from being asymptomat-
ic to respiratory failure. [1] The diagnosis of COPD 
is based on respiratory symptoms, persistent air-
flow obstruction and the presence of causative 
agents such as the inhalation of multiple pollutants, 
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primarily tobacco. [2] Conventionally, the tool used 
to diagnose stable COPD is the forced expiratory 
volume in the first second of expiration (FEV1). 
Owing to lack of available diagnostic laboratory 
tests, acute exacerbation- COPD are often diag-
nosed based on clinical symptoms, which is subjec-
tive and is prone to inter-observer variations. 
Therefore, there is a need for a better tool for the 
diagnosis of COPD and to monitor its prognosis 
and severity. However, the biomarkers used to as-
sist the diagnosis and prediction of COPD is still 
insufficient. [3] Determination of the serum level of 
suPAR could play an important role in the evalua-
tion of patients with stable COPD. [4] 

Soluble urokinase-type plasminogen activator 
receptor (suPAR) is a soluble form of the urokinase 
plasminogen activator receptor (suPAR), which is 
released by membrane-bound plasminogen 
activator and is positively correlated with the 
activation of the immune system. [5] 

In recent years, it has become a potential 
inflammation biomarker. [6] Airway inflammation 
plays an important role in the development of 
COPD. The prognostic value of suPAR level 
among COPD patients may aid in the early 
diagnosis of underlying pulmonary low grade 
inflammation, thus allowing the physicians to 
provide targeted therapies and avoiding 
unnecessary side-effects of prolonged exposure to 
drugs, and also avoiding incomplete treatment of 
COPD. [7] suPAR estimation has been found to 
have a diagnostic and prognostic role in sepsis and 
acute exacerbation of COPD. [8]  

The disease progress can be diagnosed at the early 
stage of pulmonary inflammation by using a novel 
biomarker, like Soluble urokinase-type 
plasminogen activator receptor (suPAR) released 
from the respiratory epithelium in COPD and this 
suPAR is a novel biomarker expected to facilitate 
the diagnosis of COPD and to predict the prognosis 
after treatment. [9] suPAR is a novel biomarker of 
low-grade pulmonary inflammation which is 
usually associated with the pathogenesis of lung 
disease. As a potential biologically stable marker, 
suPAR is being used clinically to predict the 
prognosis for sepsis, congestive heart failure and 
ARDS. [10] 

IL-6 is mainly produced by T cells and 
macrophages. It is one of the interleukins that 
works as a pro-inflammatory cytokine. [11] IL-6 
was found to be elevated in exacerbation of COPD 
and is found in the exhaled breath condensate and 
sputum during exacerbation and stability. [12] The 
presence of IL-6 in the airways of COPD is usually 
associated with sustained inflammation. [13] Some 
studies emphasized the association between IL-6 
and poor clinical outcomes in patients with COPD. 
[14] Different studies highlighted the important 

role of IL-6 as an inflammatory marker in COPD, 
as presented by the meta-analysis and systematic 
review done by Wei et al. [15] Some studies in the 
literature have indicated that IL-6 levels were 
significantly elevated in the peripheral blood of 
patients with COPD and it was associated with 
FEV1. [16] In a study done by De Moraes et al. 
[17] it was found that a greater number of 
exacerbations per year may be related to systemic 
inflammation and it may indicate increased 
inflammatory activity in these patients, which can 
persist after recovery. In another study done by 
Bolton et al. [18] it was determined that IL-6 is 
increased in patients with COPD and has a role in 
the control of the acute inflammatory response. The 
airflow limitation in COPD patients is due to the 
increase in the resistance to airflow, which is 
caused by smooth muscle hypertrophy, goblet cell 
metaplasia, degeneration of the airway cartilage, 
and mucous hypersecretion. [19] In a previous 
study done by Chen et al, [20] it was observed that 
IL-6 was the best systemic inflammatory cytokine 
to reflect the dyspnea and pulmonary function. It is 
hence reasonable to speculate that circulating IL-6 
is a promising novel clinical biomarker in 
predicting the risk and severity of COPD. There are 
no previous studies in the literature to assess the 
prognosis and severity in chronic obstructive 
pulmonary disease patients by serum estimation of 
suPAR and IL-6 levels.  

To fill up this gap in the literature and to explore 
the newer inflammatory biomarkers in COPD 
patients, we have conducted this present study 
which might aid to the better understanding in 
pathophysiology, prognosis and severity of COPD 
disease patients which will help in delivering better 
treatment outcomes in near future. Hence, this 
study was conducted to compare serum suPAR and 
IL-6 levels in COPD patients in order to assess the 
prognosis and severity. 

Aims and Objectives 

1. To estimate the serum levels of suPAR 
2. To estimate the serum levels of Interlukin-6 

(IL-6) 
3. To evaluate the associations of serum levels 

suPAR and (IL-6) to clinical severity in chron-
ic Obstructive pulmonary disease patients. 

Materials and Methods 

This was a hospital based case control study. The 
study participants were recruited from OPD and 
IPD of department of pulmonary medicine. The 
study was done from May 2023 to July 2024. 
Institutional Ethics Committee approval was taken 
before the conduct of the study.  

Written informed consent was obtained from all the 
subjects before their participation. In this study, a 
total of 70 subjects were recruited. Study 
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participants were grouped into stable chronic 
obstructive pulmonary disease patients (n=35) and 
apparently healthy controls (n=35). 

Inclusion Criteria: Stable chronic obstructive 
pulmonary disease patients with history of 
dyspnoea, chronic cough and sputum production 
for a period of 3 months for 2 consecutive years 
and apparently healthy controls aged between 30-
65 years inclusive of both sexes were included and 
matched in the study. 

Exclusion Criteria: Subjects with history of 
bronchial asthma, bronchiectasis, tuberculosis, 
cystic fibrosis, sepsis, acute respiratory distress 
syndrome, cirrhosis of liver and chronic renal 
failure, ischemic heart disease, heart failure, cancer 
patients, autoimmune or connective tissue 
disorders, patients receiving steroids, 
immunosuppressant drugs and pregnant women 
were excluded from the study.  

Sample size calculation was performed. The study 
measurable parameters had 5% margin of error, 
with 5% prevalence rate of COPD in a previous 
study done by Ashwani Verma, et al. [21] With the 
% of controls exposed is 40%, odds ratio of 5, ratio 
of controls to cases is 1 and with a power of 80% 
and 95% confidence interval (Z score of 1.96). By 
substituting the values, we calculated a sample size 
of 35 cases and 35 controls. Total sample size = 70. 
General information such as age, gender, occupa-
tion, literacy status, smoking status and socio-
economic status was collected. After taking in-
formed consent, a detailed clinical history was rec-
orded of each patient and relevant clinical examina-
tion was done. Chest radiographs was taken to cor-
relate clinically. Chest radiological examination, 
Posterior-anterior (PA) view was performed in eve-
ry patient to assess the COPD prognosis and corre-
lating it clinically. The parameters which was noted 
are: Chest x-rays may show hyperinflation, flatten-

ing of the diaphragm, and increased anterior-
posterior diameter, tubular heart. [22] The study 
participants were subjected to clinical, chest radio-
logical examination and were then grouped into 
grades I - IV as per Global Initiative for Obstruc-
tive Lung Disease (GOLD) criteria. [23] COPD 
grading and severity was done according to the 
following: I-mild COPD- which shows FEV1 more 
than or equal to 80% predicted, II- moderate COPD 
- with measurement of 50% more than or equal to 
FEV1 less than 80% predicted, III- severe COPD-
with measurement of 30% more than or equal to 
FEV1 less than 50% predicted, and IV-very severe 
COPD, with FEV1 less than 30% predicted. [24] 
Pulmonary function tests to determine pulmonary 
function parameters like Forced expiratory volume 
in the 1st second (FEV1), Forced Vital Capacity 
(FVC), FEV1/FCV ratio, peak expiratory flow rate 
(PEFR) were calculated with the help of spirome-
ter. Biochemical measurements: The blood sample 
(5ml) was withdrawn from all subjects by vein 
puncture. The blood was placed in plane tubes. The 
blood sample was centrifuged (at 3000 rpm for 10 
minutes). The serum samples was stored at (−20°C) 
for the estimation of serum suPAR and IL-6 levels. 
Serum suPAR, IL-6 concentrations was determined 
using a commercially available ELISA, kit meas-
urements was according to the kit instructions.  

Statistical Analysis: The quantitative variables 
were expressed as mean ± SD. The qualitative vari-
ables were expressed as counts and percentages. 
The difference between control group and different 
grades stable chronic obstructive pulmonary dis-
ease patients was analyzed using unpaired student’s 
t-test. p value ≤ 0.05 was considered as statistically 
significant. Statistical analysis was performed using 
the Statistical Package for the Social Sciences 
(SPSS) software version 27. 

Results
  

Table 1: Demographic characteristics of the study population. 
Items- Descriptive characteristics Control (n=35) Mean ± SD COPD (n=35) Mean ± SD 
Age  (years) 48.77±1.22 63.17±0.56 
Gender 
 

 Male  
Female 

10 (28.6%) 
25 (71.4%) 

19 (54.3%) 
16 (45.7%) 

Heart rate Basal (bpm) 80.22±.52 88.34±0.74 
Smoking status 
 

Smoker  
Non-smoker  

02 (5.7%) 
33 (94.3%) 

27 (77.2%) 
8 (22.8%) 

 
Table 1. Shows the demographic characteristics of all the healthy controls and patients with COPD. Their mean 
age among the healthy controls was 48.77±1.22 years and it was 63.17±0.56 years among COPD patients. 
Among the COPD patients, males were 54.3% whereas 45.7% were females. In COPD patients, 77.2% were 
smokers and 22.8% were non-smokers.  
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Table 2: Pulmonary function test parameters of the study participants 
PFT parameters  Controls (n=35) Mean ± SD COPD (n=35) Mean ± SD P - value 
FEV1  85.8± 5.26 43.5± 6.02‡‡ p<0.001 
FVC  109± 8.80 75.3± 8.23‡‡ p<0.001 
FEV1/FVC  82.8± 8.66 50.9± 8.22‡ p<0.01 
PEFR 88.1± 8.20 39.2± 6.92‡‡ p<0.001 

†p<0.01, ††p<0.001 versus control group 

Table 2. Shows all the data of spirometry readings, including FEV1, FVC, FEV1/FVC and PEFR values. The 
values were lower significantly among patients with COPD when compared with the healthy ones (P<0.05).  
 

Table 3: Comparison of Serum suPAR level and IL-6 among different grades of COPD and control 
participants. 

Serum  
Biomarker 

Controls (n=35) Mean ± SD  GOLD stage classification of COPD (Mean±SD) 
I (n=4) II (n=10) III (n=15) IV (n=6)  

suPAR (ng/ml)  4.12± 6.17 5.75 ±0.544 5.88±0.942* 6.78±1.05† 15.0±15.8‡‡ 
IL-6 (pg/ml) 4.37± 1.44 8.06± 0.839 11.0±2.40* 12.9±3.76† 13.4±2.67‡‡ 

*p<0.01, †p<0.01, ††p<0.001 versus control group 
 
Table 3. Represents the Mean ± SD values for 
serum suPAR and IL-6 levels among different. 
COPD grades and controls. Patients with COPD 
were subdivided according to disease severity into 
mild (4 patients, 11.4%), moderate (10 patients, 
28.6%), severe (15 patients, 42.9%), and very 

severe (06 patients, 17.1%). It was observed that 
levels of suPAR and IL-6 among COPD were high 
compared to healthy control. In addition, Serum 
suPAR and IL-6 levels were high among GOLD IV 
and III compared to GOLD II and I, which was 
statistically significant ( p<0.05). 

 
Table 4: Correlation between serum level of suPAR and Interleukin 6 and the spirometric parameters in 

the chronic obstructive pulmonary disease group. 
PFT  parameters  
 

Correlation- Coefficient, r -value)  
 - suPAR 
 - IL-6 

p-value 

FEV1  
 

-0.84 
-0.87 

<0.03 
 <0.03 

FVC  
 

-0.155 
-0.38 

 <0.02 
 <0.001 

FEV1/FVC  
 

-0.02 
-0.116 

 0.88 
0.24 

PEFR -0.279 
-0.749 

 <0.05 
0.116 

 
In Table 4, it was observed that an inverse 
correlation was found between serum level of 
suPAR, IL-6 levels versus FEV1, FVC, which was 
statistically significant (p<0.05). There was an 
inverse correlation was found between serum level 
of suPAR, IL-6 levels versus FEV1/ FVC, but it 
was not statistically significant. There was an 
inverse correlation was found between serum level 
of suPAR versus PEFR value which was 
statistically significant (p<0.05). However an 
inverse correlation was found between serum levels 
of IL-6 levels versus PEFR but the values were not 
significant statistically. 

Discussion 

In the present study, a significant decrease was 
found in the pulmonary functions of severe COPD 
patients when compared with mild and moderate 
COPD patients and controls. The findings of the 
present study are consistent with those of previous 

studies which found that pulmonary function data 
(FEV1, FVC, FEV1%) were significantly lower in 
COPD patients when compared with controls. [25] 
The extent of inflammation, fibrosis, and luminal 
exudates in the small airways is correlated with the 
reduction in FEV1 and FEV1%. The airflow 
limitation in COPD patients is due to the increase 
in the resistance to airflow, which is caused by 
smooth muscle hypertrophy, goblet cell metaplasia, 
degeneration of the airway cartilage, and mucous 
hypersecretion. [26] 

In our study it was observed that, the plasma 
suPAR level was higher among COPD grade III 
and IV compared to grade I, II and healthy 
controls. This indicates the role of urokinase 
plasminogen activator system in lung parenchymal 
destruction and small airway fibrosis. Similar 
finding has been reported by Can U et al., who 
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observed that serum suPAR was high among grade 
III and IV than grade I,II and control groups. [27] 

Moreover, the raised suPAR level in COPD 
participants in our study could be due to increased 
expression of suPAR in the small airway epithelia 
and pulmonary epithelial-mesenchymal transition 
process among COPD patients. This can lead to 
disease progression and it could also be due to 
increased expression of urokinase plasminogen 
activator receptor in the small airway epithelia of 
COPD patients which contributes for the airflow 
limitation due to activation of inflammatory 
immune response. Similar finding is reported by a 
study done by Godtfredsen et al., which shows 
suPAR level was higher among grade IV COPD 
when compared to grade I-III and normal subjects. 
[28] Similarly, meta-analysis has shown that serum 
suPAR was high among grade IV compared to 
grade I and the level of suPAR correlated with 
diseases severity hence suPAR was suggested to be 
used clinically to monitor COPD patients on 
treatment and their prognosis. [29]  

In our study, there was a statistically significantly 
higher mean of IL-6 level among COPD cases with 
a p-value < 0.05. The results were consistent with 
the findings of some previous studies done by De 
Moraes MR et al. [30] It demonstrated that IL-6 
blood levels were significantly elevated in patients 
with COPD compared to those in healthy subjects, 
which suggests that systemic inflammatory activity 
exists in stable COPD patients. A meta-analysis of 
33 studies, performed by Wei et al found evidence 
for elevated levels of serum IL-6 in COPD patients 
compared to healthy controls. However, no 
association was found between lung function 
decline and IL-6 levels. [31] In a more recent study 
by Singh et al. in 384 COPD patients were 
compared with 50 healthy controls. Serum levels of 
IL-6 were significantly (p < 0.05) higher among 
mild, moderate, severe and very severe COPD 
patients. Furthermore results showed a negative 
correlation between serum IL-6 and FEV1, FEV1 
predicted and FEV1/FVC values. [32] 

Regarding the relationship between serum IL-6 and 
spirometry findings, our study demonstrated that 
there was a significant negative correlation between 
IL-6 serum level and FEV1, FVC, values. This 
finding is in agreement with previous study done 
by Soler et al., [33] which found a negative 
significant correlation between IL-6 levels and 
FEV1%. 

These our study findings are in accordance with 
previous studies done by Pinto-Plata et al. [34], 
Abd El-Maksoud et al. [35], Attaran et al. [36] and 
Ramadan et al. [37] which infer the significant 
negative correlation between IL-6 levels and FEV1. 
In contrast to our results, Akbulut et al. [38] found 
no correlation between the IL-6 value and FEV1 

and FEV1/FVC values. From the previous 
correlations, it is clear that the increase in serum 
inflammatory markers has a direct correlation with 
the severity of COPD. The increase in these 
proinflammatory cytokines is correlated to the 
severity of COPD and is believed to contribute to 
the systemic comorbidities associated with COPD. 

Conclusion 

The study results support that suPAR and IL-6 can 
be used as surrogative biomarker to predict the 
inflammatory changes among COPD patients. 
Further, prospective studies need to be conducted 
to explore whether suPAR, IL-6 can be used as 
independent novel biomarkers in predicting the 
severity of COPD in the early stages of disease 
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