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INTRODUCTION 
Chronic Obstructive Pulmonary Disease (COPD) is characterized by 
progressive and permanent airow limitation associated with 
increased chronic inammatory response of lungs and airways against 
injurious gases and particles.  The objective assessments of  disease 
severity and prognosis in a patient of COPD have been traditionally 
done by GOLD staging and BODE Index1,2. It has been established in 
previous studies that various inammatory markers like C- reactive 
protein (CRP), brinogen and leucocyte count increase in COPD 
patients &  this increase is associated with the negative  results of  the  

2,3disease .
 
Leucocyte count and its subtypes are well-known markers of 
inammation. Since  physiological response of  leukocytes in 
circulation against stress precipitates an increase in neutrophil count 
and decrease in lymphocyte count, ratio of these two sub-groups i.e 
neutrophil lymphocyte ratio (NLR) is often engaged in  intensive care 
practice3,4,5. Various recent studies have evaluated NLR for its 
probable role in  inammation periods of chronic diseases such as 
acute coronary syndrome, myocardial infarction, breast carcinoma & 
COVID -195,6,7 etc. Unlike other inammatory biomarkers NLR is 
derived from routine complete blood count tests & does not need a 
special request3,4,5. An inexpensive and readily available biomarker 
like NLR could be of a great use in assessing  prognosis of patients 
admitted with  COPD, especially in the rural areas.

Objectives
The present study was planned  to identify possible correlation 
between Neutrophil Lymphocyte Ratio and severity of COPD by 
BODE index.

Material And Methods
A cross sectional observational study was conducted after institutional 
ethical clearance on 200 COPD patients presenting in  Medicine 
department  of the hospital. A written informed consent was also taken 
from all participants.

Inclusion Criteria
1. Patients with conrmed diagnosis of COPD (diagnosed by  
spirometry according to GOLD criteria)
2. Age group 40-80 years.

Exclusion Criteria
1. History of chronic lung disease like Bronchial asthma,  
Bronchiectasis, Tuberculosis or Pulmonary Fibrosis etc.

2. Receiving systemic corticosteroids or antibiotics in preceding 8 
weeks.

3. Any history of carcinoma, coronary artery disease, hepatitis, chronic 
alcoholism, thyroid disorders or autoimmune diseases.

4. Not free from an Exacerbation for at least preceding 8 weeks.

5. Patients with present or past history of COVID -19.

6. Any other acute infections at presentation.

A detailed history and clinical examination including duration of 
illness, smoking history   and BMI were taken from all patients  
according to a predened proforma . MMRC scale was used to grade 
dyspnea in all patients. PFT and 6 minute walk test were also 
performed as per recommended international guidelines8.The BODE 

3index was thereafter calculated as follows.

Calculating BODE index

Peripheral blood samples were  collected within 24 hours of admission 
and sent for hematological assessment. The total leucocyte count, 
differential count of  neutrophils and lymphocytes were obtained using 
automated Sysmex5 Hematology Analyser along with CRP & ESR. 
The NLR was  thereafter calculated as the ratio between neutrophil &  
lymphocyte count.
 
Data analysis was done using IBM SPSS 25.0. Mean, standard 
deviation were calculated & compared by one way ANOVA . A p- 
value of < 0.05 was taken as signicant. Pearson correlation coefcient 
was also calculated  to nd correlation between NLR and BODE 
Index.

Result
As seen in table 1. The average age of participants in this study was 
62.53 ± 9.59 years with male predominance. About 80% of the patients  
had a positive history of current or past smoking with a mean pack year 
of 27.71±2.3. with a mean BMI value of 20.51 kg/m2  Here a decrease 
in exercise capacity is also noted on 6MWT (mean242.12± 3.9 m) . 
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ABSTRACT
Introduction COPD is characterized by  airow limitation with increased chronic inammatory response. Assessment of disease severity and 
prognosis in  COPD is traditionally done by GOLD staging and BODE Index. Various recent studies have evaluated NLR for its probable role in 
diseases such as myocardial infarction, breast carcinoma & COVID -19 etc. Objective To identify possible correlation between NLR and severity 
of COPD by BODE index. Method and materials A cross sectional observational study was  conducted on 200 COPD patients. The participants 
were clinically examined and their disease severity and long term outcome assessed with respect to the BODE index. Neutrophil to Lymphocyte 
ratio was calculated. Data thus obtained was tabulated and analysed. Observation mean age of participants was 61.3± 9.596 years with male 
predominance. About 80% of the patients  had a positive history of current or past smoking with a mean pack year of 21.7+/- 2.3 Mean NLR value 
was increased  4.3±1.8  along with increased ESR & CRP suggesting an ongoing inammatory process. The higher NLR values were associated 
with poor performances on all clinical parameters such as FEV1, 6MWT, and the prognostic BODE index. A positive correlation was observed (r = 
+0.681, p < 0.01) between NLR & BODE index.Conclusion  Positive correlation was observed between NLR and BODE index i.e. the NLR 
correlates with the disease severity in COPD & can be used as a prognostic  marker.
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Table 1 Clinical Parameters in COPD Patients

In Table 2 showing  hematological parameters, it can be seen  that  
mean NLR value of the study group was increased (4.48±1.59). The 
mean ESR and mean CRP were also found to be elevated suggesting an 
ongoing inammatory process. 

Table 2  Hematological Parameters In COPD Patients

As seen in table 3 The patients were divided into 4 groups,based on 
NLR ratio viz. Group I 0-2.5, Group II 2.6- 5 , Group III 5.1- 7.5 and 
Group IV for NLR 7.6 and beyond. The higher NLR values were  
associated with poor performances on all clinical parameters such as 
FEV1, 6MWT, and the prognostic BODE index. On applying one way 
ANOVA among these groups this difference was found to be 
statistically signicant.  Pearsons's corelation cofcent was also 
calculted between BODE index and NLR A positive correlation (r = 
+0.681, p < 0.01) between the NLR values and the BODE index was 
also observed. 

Table 3 Comparison Of NLR With Various Parameters In COPD 
Patients

Discussion 
The participants were clinically examined and their disease severity 
and long term outcome was assessed by the BODE index. Male sex and 
smokers had higher incidence of COPD The similar ndings have been 
reported previously with a established high risk of  COPD in smokers 
directly related to the number of pack years 1,3,9. Most of the patients 
of COPD were  underweight with only a small population being able to 
maintain normal body mass.Celli etal3 have previously demonstrated 
lower BMI in COPD patients and its association with poor 
prognosis.In similar studies on COPD patients these ndings were also 
observed by Talyan etal 9and  Farah etal10. in this study a decrease in 
exercise capacity is also noted on 6MWT with only a small percentage 
of patients able to walk 350 meters or more. Similarly, Farah et al10, 
Talyan et al9 and Yao et al11 have reported a decreased 6MWT value in 
COPD patients and these values further decrease as the disease 
severity increases. 

Further it was observed  that  mean NLR value of the study group was 

increased along with other inamatory markers, mean ESR and mean 
CRP . The ndings are similar to those reported by Gunay et al12 and 
Farahet al10 with elevated NLR ratio of 5.2 and 4.9 respectively in 
COPD patients. It is further noted that the higher NLR values were  
associated with poor performances on all clinical parameters such as 
FEV1, 6MWT, and the prognostic BODE index.   This rise in NLR 
ratio also appears to be associated with a rise in the other markers of 
inammation ESR & CRP this suggests an ongoing inammatory 
process in these patients.  but the difference for ESR and CRP values 
was not found statistically signicant. These ndings are similar to 
those reported by Lee et al13, Yao et al11and Furarte et al14 in 
respective studies. A positive correlation (r = +0.681, p < 0.01) 
between the NLR values and the BODE index was also observed. 
Duman et al15  also reported similar nding in a multivariate analysis 
as well as Gazzar et al16 observed a signicant prognostic value of 
NLR in COPD patients. Therefore it can be said that the NLR is a good 
prognostic indicator similar to the traditional BODE index.

Conclusions
The higher Neutrophil Lymphocyte Ratio   was associated with higher 
values of other inammatory markers such as CRP and ESR. A positive 
correlation was observed between NLR and BODE index i.e. the NLR 
correlates with the disease severity in COPD. Therefore, NLR can be 
used  in COPD patients  as a simple, cost-effective prognostic marker  
obtained from  routine complete blood count .

Limitations 
This is a single centre observational study& further requires large scale 
population based studies
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