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‘ ABSTRACT ’ Background: Chronic Obstructive Pulmonary Disease (COPD) is a progressive respiratory disorder characterized by

persistent airflow limitation and systemic inflammation. Biomarkers such as the Neutrophil-to-Lymphocyte Ratio (NLR)
and High-Sensitivity C-Reactive Protein (HsCRP) have been studied for their role in assessing disease severity and predicting exacerbation risks.
Objective: To evaluate the levels of NLR and HsCRP in COPD patients and analyze their correlation with disease severity to establish their
potential as biomarkers for disease monitoring. Methods: A cross-sectional study was conducted over two years at the Department of General
Medicine, KD Medical College Hospital and Research Centre, Mathura. 70 COPD patients above 40 years were enrolled based on the GOLD
criteria. Data were analyzed and Pearson correlation was used to determine the association between biomarkers and disease severity. Results:
The mean age of participants was 62.94 + 11.33 years. Stage 3 COPD was most common (44.29%), followed by Stage 2 (24.29%). The mean
NLR was 5.47+2.18, and the mean HsCRP was 8.44 +2.62. A strong inverse correlation was found between NLR and FEV 1 (r=-0.98,p<0.001)
and between HsCRP and FEVI (r = -0.96, p < 0.001). Conclusion: NLR and HsCRP are significantly associated with COPD severity,
highlighting their potential utility in disease monitoring. Routine assessment of these biomarkers may help reduce hospitalizations and improve
patient management. Further studies are needed to validate these findings.
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L. INTRODUCTION

Globally, COPD represents a significant public health concern,
affecting millions of individuals and contributing to substantial
morbidity and mortality rates. Future projections indicate a steady rise
in its prevalence over the next ten years'. India has an estimated 55.3
million COPD cases, making it the country with the highest COPD
prevalence and the second leading cause of death based on disability-
adjusted life years. Worldwide, the number of COPD cases is projected
to increase due to ongoing exposure to risk factors and a growing
elderly population.” By 2060, the prevalence rate may result in 5.4
million deaths annually.COPD is now widely acknowledged as a
multisystem disorder involving both pulmonary and systemic
inflammation. Pulmonary inflammation results from an exaggerated
immune response in the lungs triggered by exposure to harmful gases
and airborne particles.” Smoking is the primary epidemiological risk
factor.'While tobacco smoking remains the leading cause of COPD,
other contributing factors include exposure to indoor and outdoor air
pollution (such as dust), occupational hazards like cadmium fumes and
grain dust, and genetic conditions like alpha-1 antitrypsin deficiency.
In many developing countries, indoor air pollution is a major concern,
often resulting from the use of biomass fuels like wood, dry dung, and
coal for heating and cooking.The role of systemic inflammation in
COPD has driven the search for reliable and easily accessible
biomarkers to assess disease activity, predict exacerbations, and guide
management. Among these, The Neutrophil-to-Lymphocyte Ratio
(NLR) and High-Sensitivity C-Reactive Protein (hs-CRP) have
emerged as important markers for assessing systemic inflammation.

The NLR is derived from the ratio of neutrophils to lymphocytes in a
standard complete blood count (CBC), making it an inexpensive,
readily available, and easy-to-interpret marker of systemic
inflammation.’Physiologically, neutrophils represent the innate
immune system's immediate response to stress, infection, or injury,
while lymphocytes are primarily involved in adaptive immune
responses. An elevated NLR reflects an imbalance between these two
immune cell types, indicating an active inflammatory process.

C-reactive protein (CRP) is another well-established biomarker of

systemic inflammation. CRP, an acute-phase reactant synthesized by
the liver in response to pro-inflammatory cytokines, serves as areliable
indicator of the body's inflammatory state. Elevated levels of CRP have
been consistently observed in COPD patients compared to healthy
individuals, with levels correlating positively with disease severity and
progression.’ During AECOPD, CRP levels spike significantly higher
than during stable periods, reflecting the heightened inflammatory
response associated with exacerbations. This makes CRP a reliable
predictor of the occurrence and outcomes of AECOPD. Recently high
sensitivity ¢ reactive protein (HSCRP)measuring methods have made
it possible to assess this protein in lower levels of inflammation.

II. MATERIALS & METHODS

The research was carried out in the Department of General Medicine at
KD Medical College Hospital and Research Centre, Mathura, Uttar
Pradesh, used a prospective, cross-sectional design from December
2022 to december 2024, with 70 patients. Inclusioncriteria was
patients of COPD (Diagnosed by PFT using GOLD criteria) both
males and females >40 year of age, while exclusion criteria included
cases of bronchial asthma, pneumonia, bronchiectasis, pulmonary
fibrosis, cases of active tuberculosis, any other acute infection,
receiving systemic corticosteroids orimmunosuppressive treatment,
cases of coronary heart disease, cases of connective tissue disease,
cases of chronic kidney disease and endocrine disorders-diabetes,
thyroid disease, Cushing's syndrome, Addison disease.

III. RESULTS
Table 1: Distribution of Patients According to Age.

Age Distribution (in years) No. of Patients |Percentage
40-50 13 18.57
51-60 14 20.00
61-70 31 44.29
71-80 8 11.43
81-90 4 5.71

Total 70 100.00
Mean + SD 62.94+11.33
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The majority of patients (44.29%) were in the 61-70 years age range,
followed by 20.00% in the 51-60 years group and 18.57% in the 40-50
years group. A smaller proportion of patients were aged 71-80 years
(11.43%) and 81-90 years (5.71%). The mean age of the patients was
62.94 years with a standard deviation of £11.33.

Table 2: Distribution of Patients According to COPD GOLD
Stage.

GOLD Stage No. of Patients Percentage
Stage 1 9 12.86
Stage 2 17 24.29
Stage 3 31 44.29
Stage 4 13 18.57
Total 70 100.00

The largest group comprised patients in Stage 3 (44.29%), followed by
Stage 2 (24.29%) and Stage 4 (18.57%). The smallest proportion of
patients (12.86%) were in Stagel.

Table 3: NLR Levels Across COPD GOLD Stages

Parameter| Stage 1 Stage 2 Stage 3 Stage 4
Mean |SD |Mean|SD |Mean/SD |Mean|SD
NLR 1.63 10.393.79 0.84/6.35 |0.58/8.22 10.43]|<0.001

The mean NLR for Stage 1 was 1.63 +0.39, indicating a relatively low
level of systemic inflammation. In Stage 2, the mean NLR increased to
3.79 £ 0.84, and in Stage 3, it further rose to 6.35 + 0.58, reflecting a
higher level of inflammation. Stage 4 had the highest mean NLR at
8.22 + 0.43, suggesting significantly elevated inflammation in severe
COPD. The p-value of <0.001 signifies a significant variation in NLR
across different stages, emphasizing the rising inflammation with the
progression of COPD severity.

P-Value

Table 4: HsCRP Levels Across COPD GOLD Stages
Parameter | Stage 1 Stage 2 Stage 3 |Stage 4
Mean|SD |Mean|SD |Mean|SD |Mean|SD
HsCRP  |4.01 ]0.55/6.34 [0.48/9.43 |0.98]11.9 [0.38 [<0.001

The mean HsCRP for Stage 1 was 4.01 £ 0.55, indicating a relatively
low level of systemic inflammation. In Stage 2, the mean HsCRP
increased to 6.34 £ 0.48, and in Stage 3, it further rose to 9.43 + 0.98.
Stage 4 had the highest mean HsCRP at 11.9 + 0.38, reflecting the
highest levels of inflammation in severe COPD. The p-value 0f <0.001
indicates a statistically significant difference in HsCRP levels across
the stages, demonstrating the increasing inflammatory response as
COPD severity worsens.

P-Value

Table 5: Pearson Correlation of NLR with FEV1.

Pearson Correlation NLR
r-value p-value
FEV1 -0.98 <0.001

There is a strong negative correlation between NLR and FEV1 (r = -
0.98, p <0.001), suggesting that as NLR increases, FEV1 decreases,
which is consistent with the worsening of lung function in COPD as
inflammation increases. The correlation is statistically significant.

Table 6: Pearson Correlation of HSCRP with FEV 1.

Pearson Correlation HSCRP
r-value p-value
FEV1 -0.96 <0.001

The findings reveal a significant negative correlation (r = -0.96, p <
0.001), indicating that an increase in HsCRP is strongly linked to a
declinein FEV1 levels.

‘\."-..
-
M"‘oo\-o.. -
e,

IV.DISCUSSION

In our study, the highest proportion of patients (44.29%) belonged to
the 61-70 years age group, while 20.00% were between 51-60 years,
and 18.57% fell within the 40-50 years range. A comparatively lower
percentage of patients were in the 71-80 years category (11.43%), and
only 5.71% were aged 81-90 years. The overall mean age of patients
was 62.94 years, with a standard deviation of£11.33.

Similarly, Moayyedkazemi A et al’ reported a mean age of 66.98+10.3
years in the COPD group, while the control group had a mean age of
66.02+8.7 years, indicating that both groups were well-matched in
terms of age. In contrast, Zhao T et al’ found the average age of COPD
patientstobe 71.34+ 11.51 years.

The mean NLR values across GOLD stages in our study demonstrated
a significant increase in systemic inflammation as COPD severity
progressed (p < 0.001). Stage 1 had the lowest mean NLR at 1.63 +
0.39, while Stage 2 showed a moderate rise to 3.79 + 0.84. In Stage 3,
NLR further increased to 6.35+0.58, and Stage 4 had the highest level
at 8.22 4+ 0.43, indicating significantly elevated inflammation in severe
COPD.

Similarly, Bilir B et al" observed that NLR values increased with
disease progression, ranging from 1.64 in Stage I (stable) to 3.7 in
Stage IV (exacerbation), with a statistically significant difference (p <
0.001). Sakurai K et al''also found a rising trend in NLR across GOLD
stages, reporting values of 1.9 (1.4-2.4) in Grade 1, 2.1 (1.5-2.6) in
Grade 2, 2.3 (2.0-3.0) in Grade 3, and 2.7 (1.9-5.3) in Grade 4,
reinforcing the link between COPD severity and systemic
inflammation.

The mean HsCRP values in our study demonstrated a significant
increase in systemic inflammation with COPD progression (p <
0.001). Stage 1 had the lowest mean HsCRP at4.01 +0.55, while Stage
2 showed a moderate increase to 6.34 +0.48. In Stage 3, HsCRP further
rose to 9.43 + 0.98, and Stage 4 had the highest level at 11.9 + 0.38,
reflecting the most severe inflammatory response in advanced COPD.

Similarly, Moayyedkazemi A et al’ found a significant correlation
between COPD severity and HsCRP levels, reporting a correlation
coefficient of r = 0.315 (p = 0.048). This further supports the
association between increasing systemic inflammation and disease
progression in COPD.

A strong negative correlation was observed between NLR and Forced
Expiratory Volume in with decreased Forced Expiratory Volume in 1
second (FEV1). The strong negative correlation (r =-0.98, p <0.001)
implies that as NLR increases, lung function declines significantly.
with declining lung function in COPD, reinforcing the link between
inflammation and disease progression.

Sari A P et al *similarly reported a negative correlation between NLR
and FEV1, with r=-0.6 in acute exacerbation COPD (AE-COPD) and
r=-0.54 in stable conditions.

Yousef A M et al"” reported an inverse association between NLR and
airflow limitation, with a Pearson correlation coefficient of -0.148 (p <
0.001), indicating that higher NLR levels correlate with worse
pulmonary function. Moayyedkazemi A et al‘found negative
correlations between hsCRP and COPD severity, with r = 0.035 in
COPD patients andr=0.001 in the control group.

V.CONCLUSION

Frequent and severe exacerbations of COPD not only worsen the
patient's health status but also accelerate disease progression and
increase mortality risk. Early identification of exacerbations is crucial
for timely intervention and improved patient outcomes. The results of
this study underscore the importance of inflammatory biomarkers,
including the Neutrophil-to-Lymphocyte Ratio (NLR) and High-
Sensitivity C-Reactive Protein (HsCRP), in forecasting COPD
exacerbations. Both biomarkers show a marked increase during
exacerbations, indicating their potential role in early detection.
Incorporating these biomarkers into routine clinical assessments may
aid in proactive disease management, reduce hospitalization rates, and
ultimately improve the quality of life for COPD patients. Further large-
scale studies are warranted to validate their utility in clinical practice.

VI.REFERENCES

1. Lozano R, Naghavi M, Foreman K, et al. Global and regional mortality from 235 causes
of death for 20 age groups in 1990 and 2010: a systematic analysis for the Global Burden

I INDIAN JOURNAL OF APPLIED RESEARCH ] 69




Volume - 15 | Issue - 06 | June - 2025 | PRINT ISSN No. 2249 - 555X | DOI : 10.36106/ijar

of Disease Study 2010. Lancet. 2012; 380(9859):2095-2128.

India State-Level Disease Burden Initiative CRD Collaborators. The burden of chronic
respiratory diseases and their heterogeneity across the states of India: The Global
Burden of Disease Study 1990-2016. Lancet Glob Health 2018;6:¢1363-74.

Barnes P. Chronic Obstructive Pulmonary Disease. N Engl J Med. 2000; 343:269-280.
http://dx.doi.org/10.1056/NEIM200007273430407

Mannino M, Buist S. Global burden of COPD: risk factors, prevalence, and future
trends. Lancet. 2007; 370:765-773. http://dx.doi.org/10.1016/S0140-6736(07)61380-4
Kurtipek E, Bekcei TT, Kesli R, Sami SS, Terzi Y. The role of neutrophil lymphocyte ratio
and platelet-lymphocyte ratio in exacerbation of chronic obstructive pulmonary disease.
JPak Med Assoc. 2015;65(12): 1283-1287.

Gan WQ, Man SF, Senthilselvan A, Sin DD. Association between chronic obstructive
pulmonary disease and systemic inflammation: a system atic review and a meta-
analysis. Thorax. 2004;59(7):574-80.

Malo O, Sauleda J, Busquets X, Miralles C, Agusti AG, Noguera A. Inflama-
cionsistémicadurante las agudizaciones de la enfermedadpulmonar-obstructivacronica
[Systemic inflammation during exacerbations of chronic obstructive pulmonary
disease]. Arch Bronconeumol. 2002;38(4):172-6.

Moayyedkazemi A, Rahimirad M H. Evaluating serum C-reactive proteinlevel in
patients with chronic obstructive pulmonary disease and its correlation with disease
severity. Biomed. Res. Ther2018; 5(11):2784-2788.

Zhao T, Lv T. Correlation between serum bilirubin, blood uric acid, and C-reactive
protein and the severity of chronic obstructive pulmonary disease. Journal of Health,
Population and Nutrition (2024);43:105.

Bilir B, Altintag N, Aydin M, Oran M et al. The Predictive Role of Neutrophil to
Lymphocyte ratio in Chronic Obstructive Pulmonary Disease. Eur J Gen Med
2016;13(2):105-110.

Sakurai K, Chubachi S, Irie H, Tsutsumi A. Clinical utility of blood neutrophil
lymphocyte ratio in Japanese COPD patients. BMC Pulmonary Medicine (2018); 18:65.
Sari A P, Aniwidyaningsih R W, Andarini S, Yunus F. Neutrophyl — Lymphocyte Ratio
(NLR) and C-Reactive Protein (CRP) Levels in Stable and Exacerbated Chronic
Obstructive Pulmonary Disease (COPD) Patients in Persahabatan Hospital Jakarta.
Respir Sci. 2022;2(2): 78-91.

Yousef A M, Alkhiary W. Role of neutrophil to lymphocyte ratio in prediction of acute
exacerbation of chronic obstructive pulmonary disease. Egyptian Journal of Chest
Diseases and Tuberculosis (2017);66: 43-48.

70 ]| INDIAN JOURNAL OF APPLIED RESEARCH ]




