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Abstract 

Background : 
Chronic obstructive pulmonary disease (COPD) is an inflammatory disease that affects the entire 

body. We examined whether serum inflammatory markers, C-reactive protein (CRP), leptin, and 
nutritional status (as measured by serum levels of prealbumin and anthropometry) were associated 
with COPD severity. 

Methods : 
This hospital-based observational study was conducted on patients with chronic obstructive pul- 

monary disease (COPD) from Barpeta and the adjacent areas who were attending the Medicine De- 
partment of Fakhruddin Ali Ahmed Medical College and Hospital. From September 1, 2020, to August 
31, 2021, a total of 60 cases were examined. 

Results : 
The majority of the cases were between the ages of 51 and 70. The preponderance of the 60 cases 

in the study, or 71.67 percent, were male. In the age range of 61 to 70, the prevalence of exertional 
dyspnea and the severity of COPD were the highest. 

Conclusion : 
As the severity of COPD increased, so did the concentration of inflammatory markers in the serum 

and the nutritional status of the patients. 
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1. Introduction: 

COPD is a systemic inflammatory disorder as- 
sociated with extrapulmonary effects that affect 
the disease’s progression and prognosis [1, 2]. Sys- 
temic inflammation is responsible for a variety 
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of COPD complications, including atherosclero- 
sis, cachexia, anorexia, and osteoporosis. The 
procedure leading to the development of COPD 
is diverse. Several mechanisms, including apop- 
tosis, cell proliferation, the release of metallopro- 
teinases, and fibrosis of the small airways, con- 
tribute to the development of advanced diseases, 
autoimmune disease, and activation of dendritic 
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cells and T-helper cells [3, 4]. During the pe- 
riod of exacerbation, macrophages cannot con- 
sume apoptotic cells and bacteria. Inflammation 
results in the activation of inflammatory cells and 
the release of various inflammatory mediators, in- 
cluding IL-8, IL-6, and TNF-a [5, 6]. These medi- 
ators can degrade lung structure and stimulate 
neutrophil inflammatory response. In order to 
prevent these complications, suppression of in- 
flammation is one of the primary stages in COPD 
treatment [7]. 

 

 
Studies of available data indicate that COPD- 

related morbidity increases with age, and that 
patients with COPD may develop comorbidities 
at an earlier age. Other chronic conditions, such 
as musculoskeletal disorders, cardiovascular dis- 
orders, and diabetes mellitus, which are associ- 
ated with smoking, ageing, and COPD, may in- 
fluence COPD morbidity [8, 9, 10, 11]. These are 
the leading causes of hospitalisations and substan- 
tially deteriorate patients’ health, making COPD 
management even more challenging [12]. 

 

 
Patients with COPD are more likely to develop 

cardiac problems, lung cancer, and a variety of 
other conditions. COPD, despite being a pro- 
gressive disease that worsens over time, is treat- 
able. With proper treatment, the majority of pa- 
tients can attain symptom control. Newer ther- 
apeutic targets for the treatment of chronic in- 
flammatory states and the early management of 
exacerbations may reduce systemic effects and or- 
gan injury [13]. This observational study aimed 
to determine whether disease severity was associ- 
ated with a significant rise in CRP and serum IL6 
levels [14]. Additionally, the various parameters 
of a patient’s nutritional status are evaluated, and 
changes in these parameters are noted as disease 
severity increases. This may result in a consen- 
sus on treatment protocols based on these levels 
during acute or chronic COPD, which may lead 
to the early detection and rehabilitation of these 
patients. 

2. Methods: 

2.1. Study sample and location: 

It is a hospital-based retrospective observa- 
tional study of patients with chronic obstructive 
pulmonary disease from Barpeta and the adja- 
cent areas who attend the Medicine Department 
of Fakhruddin Ali Ahmed Medical College and 
Hospital in Barpeta, Assam, India. In the De- 
partment of Medicine, FAAMCH, Barpeta, the 
collected data were compiled and evaluated. The 
study’s methodology and the materials utilised in 
the study are described in detail below. 

The inclusion and exclusion criteria were ap- 
plied to 60 COPD cases attending the Depart- 
ment of Medicine that met the inclusion and ex- 
clusion criteria. The sample size was determined 
using purposive sampling, with consideration for 
the study’s purpose and practicability (since the 
study requires lab labour). From September 1, 
2020, to August 31, 2021, this study was con- 
ducted in the FAAMCH Department of Medicine 
on both OPD and IPD patients. 

2.2. Inclusive criteria: 

Patients above 40 years of age attending the 
Medicine Department, FAAMCH and giving con- 
sent for study. 

COPD patients diagnosed by physical exami- 
nation and radio imaging and confirmed by spiro- 
metric examination. On spirometry, patients with 
FEV1/FVC <0.7 and <12% Broncho reversibility 
post bronchodilation were taken in the study. 

2.3. Exclusive criteria: 

Patients below 40 years of age 
Patients in exacerbation. 
Patients with comorbid conditions that can 

affect the nutritional status like hypothyroidism 
and hyperthyroidism, malignancies and diabetes 
mellitus 

Patients with established diagnosis of 
bronchial asthma, bronchiectasis, TB, pneu- 
monia, interstitial lung disease or other inflam- 
matory conditions like arthritis, liver cirrhosis 
and end stage renal disease. 

• Immunocompromised states 

• 
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• Congestive cardiac failure 
• Patients with trauma history in recent past. 

2.4. Statistical Analysis: 

The collection, revision, coding, and entry of 
data into the JASP software version 0.15. Quan- 
titative data were presented as mean, standard 
deviation, and ranges for parametric data, while 
qualitative data were presented as numbers and 
percentages. The chi-square test was used to 
compare qualitative data from two groups, and 
the Fisher exact test was substituted for the chi- 
square test when the expected count in any cell 
was less than 5. One-way analysis of variance 
(ANOVA) was used to compare quantitative data 
with parametric distribution across more than 
two independent groups. If p<0.05, the p value 
was considered significant. 

 
3. Results: 

The initial count of patients who were included 
for this study were 127 patients, however only 60 
patients were considered as the final sample. The 
other patients were rejected from this study based 
on the exclusion criteria. 

From this table, it is seen that majority of the 
cases belonged to age group of 51-70 years. It is 
also evident that majority of the cases belonged 
to geriatric group i.e above 60 years (64.62%). It 
was also seen that out of 60 cases in the study, 

majority of them were male i.e 71.67% (Table 1). 
The highest frequency was seen for exertional 

dyspnea which accounted for 60% of COPD cases. 
The second highest frequency was in cough with 
expectoration which accounted for 55% of COPD 
cases. Effort intolerance accounted for 51.67%, 
winter exacerbation of cough for 48.33%, weight 
loss for 33.33%, both cough without expectora- 
tion and waking at night accounted for 30%, an- 
kle swelling for 13.33% and there were no cases of 

hemoptysis reported (Table 2). 
evealed highest frequency of COPD severity in 

the 61-70 age group, which accounted for 36.35% 
of the total cases. In this group, moderate COPD 
cases had the highest frequency. The second high- 
est frequency of COPD severity was seen in 51-60 

age group with 28.35%. In this group, the highest 
frequency was seen insevere COPD. 

lso revealed highest numbers of COPD cases in 
males as compared to females, with 71.67% asop- 
posed to 28.33%. 

 
4. Discussion: 

The present study was a hospital-based obser- 
vational study in which 60 cases of chronic ob- 
structive pulmonary disease were sampled seri- 
ally and a relationship between nutritional sta- 
tus, serum IL-6 and CRP levels and disease sever- 
ity of COPD was determined. Spirometry con- 
firmed the diagnosis of COPD with a test of re- 
versibility using 400g of short-acting beta- ag- 
onist, 160g of short-acting anticholinergic, or a 
combination of the two in those who were deter- 
mined to have obstructive lung disease. Patients 
with FEV1/FVC 0.7 and 12% bronchodilator re- 
versibility on spirometry were considered to have 
COPD. According to the Gold Guidelines, 2020, 
they were classified as mild, moderate, severe, and 
very severe based on their FEV1% [15, 16]. 

In the present study, the largest proportion of 
participants (36.35%) were between the ages of 
61 and 70. In addition, the research reveals that 
64.62 percent were older than 60 years old. The 
sample population’s average age was 62.11 years. 
Sharath K SC et al. [17] made comparable ob- 
servations in their 2020 study of 38 stable COPD 
patients, where the mean age was 63.47 years and 
79% of the patients were over 60 years old. 

In our study, 71.67 percent of COPD patients 
were male. Similarly, in a 2011 study on the de- 
mographic and clinical profile of COPD patients 
conducted by Eva AC et al., 90.2% of the patients 
were male. 

The relative prevalence of different COPD clin- 
ical symptoms was determined by screening the 
study population. Chronic cough with expectora- 
tion and exertional dyspnea were found to be the 
most prevalent symptoms of COPD in our study 
population. The second most prevalent symptom 
was COPD exacerbation during the winter, fol- 
lowed by weight loss. It was found in 33.33 per- 
cent of patients. In their study, Miravittles M et 
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Table 1:  Age and sex  distribution 

Age Frequency Percentage 
41-50 6 7.03 
51-60 19 28.35 
61-70 21 36.35 
71-80 10 19.52 
81-90 4 8.75 

Gender Frequency Percentage 
Male 43 71.67 
Female 17 28.77 

 
 
 
 

Table 2: Prevalence of symptoms of COPD 

SYMPTOMS Frequency Mild Moderate Severe Very Severe 
Cough without expectoration 18 2 10 3 3 
Cough with expectoration 33 3 10 9 11 
Winter exacerbation of cough 29 1 7 9 12 
Exertional dyspnea 36 3 10 11 12 
Weight loss 20 0 6 2 12 
Effort intolerance 31 0 10 10 11 
Waking at night 18 0 3 5 10 
Ankle swelling 8 0 0 2 6 
Hemoptysis 0 0 0 0 0 

 
 
 
 

Table 3: Distribution of COPD cases according to age and sex 
 

Age MILD MODERATE SEVERE VERY SEVERE Total 
41 - 50 4 2 0 0 6 
51 - 60 3 5 8 3 19 
61 - 70 6 7 6 2 21 
71 - 80 1 1 2 6 10 
81 - 90 1 1 1 1 4 

 
Sex MILD MODERATE SEVERE VERY SEVERE Total 

F 3 5 6 3 17 
M 12 11 11 9 43 
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al found that the most prevalent symptoms were 
dyspnea (75%) and cough (72.2%) [18]. 

The most significant pathology underlying 
COPD is inflammation of the airways. There is 
an accumulation of inflammatory cells, including 
neutrophils and macrophages, in the airways. 
Important pro-inflammatory cytokine involved 
in the pathogenesis of  COPD  is  serum  IL-6. 
It is produced predominantly by T cells and 
macrophages [19]. The presence of IL-6 in COPD 
patients’ airways is associated with persistent 
inflammation. According to GOLD spiromet- 
ric grading criteria, 15 out of 60 COPD cases 
manifested with mild disease, 16 with moderate 
disease, 17 with severe disease, and 12 with very 
severe disease [20]. It has been observed that the 
value of IL-6 increased as the severity of COPD 
increased. Statistically, the value was also signif- 
icant (p0.001). In COPD, spirometric grading is 
predictive of mortality. As there is a correlation 
between serum IL-6 levels and spirometric grad- 
ing, it can be considered a significant and reliable 
marker for predicting COPD mortality. In a 2006 
study by Hacievliyagil SS et al., it was found that 
IL-6 levels increased with disease severity [21]. 
In addition, a 2010 study by Attaran et al. [22] 
revealed that concentrations of circulating serum 
IL6 increased with disease progression. Another 
study by  de Moraes MR et al.   in 2014 found    
a higher level of serum IL-6 in stable COPD 
patients than in controls, indicating systemic 
inflammatory activity [23]. 

Plasma C reactive protein is a plasma acute 
phase reactant protein produced by the liver in 
response to inflammation. It reflects the individ- 
ual’s total systemic inflammation burden. CRP 
is elevated in patients with both stable and exac- 
erbating COPD, irrespective of disease stage. In 
the present investigation, nearly all patients have 
elevated CRP levels. The value of CRP increased 
as disease severity increased [24]. This correla- 
tion was determined to be significant (p < 0.001) 
using the ANOVA test. Therefore, it was deter- 
mined that the CRP level and FEV1% level was 
negatively correlated. Therefore, it is prudent to 
conclude that the level of CRP increases with the 
severity of COPD, indicating that the microin- 

flammatory process in COPD is becoming more 
severe. Milacic N. et al. [25] discovered similar 
outcomes. According to their research, the higher 
the CRP concentration, the more severe the dis- 
ease, as determined by the GOLD Guidelines (p 
< 0.001). In another study, Kumar R. et al. [26] 
discovered a correlation between CRP levels and 
lung function. They discovered that the CRP 
level in COPD patients was elevated and corre- 
lated with lung function. In a separate study, de 
Torres et.al [27] found that CRP levels increased 
with the severity of COPD. 

 
5. Conclusion: 

Chronic obstructive pulmonary disease has 
been a significant public health issue and a pri- 
mary cause of death around the world. The 
present study concludes that the nutritional sta- 
tus, serum Interleukin -6, and CRP levels have a 
direct correlation with the severity of the disease. 
This may aid in modifying treatment protocols 
based on these levels, leading to early detection 
and rehabilitation of these patients. In this re- 
gard, however, there is an imperative need for 
studies employing a similar protocol with a large 
sample size. 

 
6. Limitations: 

A limited sample size was one of the study’s 
limitations. As this was a hospital-based observa- 
tional study, the results cannot be generalised to 
the general population. 

 
7. Recommendations: 

To increase sensitivity, additional studies in- 
volving a larger number of patients in numerous 
centres are required. 
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