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Abstract  Original Research Article 
 

Background: Cardiovascular diseases caused an estimated 17.3 million deaths in a year. Around 40% of these 

cardiovascular deaths are due to coronary heart disease. It is projected that coronary heart diseases will remain a 

leading cause of morbidity and mortality for many years to come. Atherosclerosis, the main underlying pathologic 

process for coronary heart diseases, is a chronic disease state of the coronary arteries that slowly develops over 

decades before becoming clinically significant. Its pathophysiology is complex, including inflammatory and 

immunological events which are considered to be of central importance in the initiation and progression of 

atherosclerotic plaques. Gradual chronic progression of coronary atherosclerosis may result in luminal narrowing 

causing symptoms of angina. Aim: To study neutrophils to lymphocyte as inflammatory markers in long standing 

(chronic) coronary artery disease. Material and methods: A Cross sectional Observational study was conducted at 

outpatient department of Medicine in Krishna Hospital and research centre. For a period October 2019- October 2021. 

Registration of patients was from October 2019. Such 72 cases were studied. They were registered when admitted 

under Medicine department. At the time of registration, the patients with exclusion criteria were not enrolled for study. 

The main objective of this study was to study clinical and laboratory parameters of patients with coronary artery 

disease, to do Coronary angiographic evaluation of cardiac functions. Results: Mean Age in Years Was 56.72+5.5. 

Majority 77.77% were in age group of 50 to 60 years and 70.83% were males. Patients mainly complained of chest 

pain 97.22%, followed by breathlessness 86.11%, palpitation 15.27%, retrosternal burning 13.88%, sweating 15.27%, 

tightness in chest 13.88% and tremors 13.88%. Conclusion: Study concluded that there is a strong association 

between NLR and severity of coronary artery disease.  Among Cases having positive family history majority had NLR 

in range of 2 to 3. Statistical significance was also noted between NLR and family history (p=0.02). Smoking and 

NLR also had statistical significance (P=0.009). But no statistical significance was seen between Hb and NLR (p0.84). 

Positive association was seen between NLR and Hs CRP, CPK MB, troponin and ESR. Patients having impaired CRP 

levels all had NLR level > 3 i.e more severity of CAD. (p<0.0001). Similar findings were seen for troponin and NLR 

(p<0.0001).  Patients having raised ESR had raised NLR also. Which shows a direct relation between two.  

Keywords: neutrophils and lymphocytes ratio, severity of coronary artery disease. 
Copyright © 2022 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

INTRODUCTION 
Cardiovascular diseases are responsible for 

30% of all deaths worldwide and are the number one 

cause of deaths globally [1, 2].  

 

The inflammatory markers like neutrophil, 

lymphocyte and Neutrophil to lymphocyte ratio (NLR) 

have been associated with increased adverse clinical 

outcomes in ST elevation myocardial infarction 

(STEMI) [3], non-ST elevation myocardial infarction 

(N-STEMI [4].
 
The role of inflammatory markers in the 

development and progress of atherosclerosis has been 

clarified and several biological markers of inflammation 

predict cardiovascular risk [5]. Since it is an 

inflammatory disease, some inflammatory markers have 

been proposed for the evaluation of the cardiovascular 

risk. Red cell distribution width (RDW) and neutrophil-

tolymphocyte ratio (NLR) are the two markers of 

inflammation that are used to determine risk of 

morbidity and adverse cardiovascular outcomes in 

patients with acute myocardial infarction (AMI) [6]. 

Inflammatory markers are also known as classic 

markers of inflammation in cardiovascular diseases [7]. 

NLR was taken to be a potential marker to determine 
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inflammation in cardiac and non-cardiac disorders, and 

to predict long-term mortality in patients who 

underwent percutaneous coronary intervention in 

patients with ST-segment elevation myocardial 

infarction (STEMI). As these inflammatory marker 

values are readily available in routine blood count 

analysis, NLR may be used as a cost-effective predictor 

of inflammation and cardiovascular complications [8].
 

 

The ratio between the absolute number of 

neutrophils and the number of lymphocytes (NLR) has 

recently emerged as a potential new biomarker 

predicting worse clinical conditions ranging from 

infectious disease to cardiovascular disease. Prognostic 

significance of NLR in patients with ST-elevation 

myocardial infarction (STEMI) is not established. This 

study aimed to investigate prognostic impact of NLR in 

patients with STEMI.
 

 

Aim  
To study neutrophils to lymphocyte as a 

inflammatory markers in long standing (chronic) 

coronary artery disease. 

 

MATERIAL AND METHODS 
A Cross sectional Observational study was 

conducted at outpatient department of Medicine in 

Krishna Hospital and research centre. For a period 

October 2019- October 2021. Registration of patients 

was from October 2019. Such 72 cases were studied. 

They were registered when admitted under Medicine 

department. At the time of registration, the patients with 

exclusion criteria were not enrolled for study. The main 

objective of this study was to study clinical and 

laboratory parameters of patients with coronary artery 

disease, to do Coronary angiographic evaluation of 

cardiac functions (LV systolic function, diastolic 

function and resting RWMA), to assess neutrophils to 

lymphocytes ratio on admission and to study the levels 

of neutrophils and lymphocytes to find out its relation 

with chronic coronary artery disease.  At the time of 

registration, the baseline information was taken 

especially with respect to sociodemographic factors, 

clinical findings, and other investigations. The data thus 

collected was analyzed to study neutrophils to 

lymphocyte as an inflammatory marker in long standing 

(chronic) coronary artery disease. 

  

Exclusion criteria 

 The presence of any active or recent infections. 

 Patients with other haematopathology. 

 Patients with severe anaemia.(Hemoglobin <7 g/dl) 

 Patients with Cerebrovascular Accident. 

 Patients who have refused consent to the study. 

 

RESULTS 

Mean Age in Years Was 56.72+5.5. Majority 

77.77% were in age group of 50 to 60 years and 70.83% 

were males. Patients mainly complained of chest pain 

97.22%, followed by breathlessness 86.11%, palpitation 

15.27%, retrosternal burning 13.88%, sweating 15.27%, 

tightness in chest 13.88% and tremors 13.88%. 

 

 
Graph-1: Presenting Compliant seen among the study population 
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Table-1: Blood parameters among study population 

Parameter  Mean  SD 

WBC count  9.5 1.67 

Neutrophil  61.27 22.6 

Lymphocyte  34.63 27.6 

Platelet  161.5 3.89 

Neutrophil lymphocyte ratio  2.23 0.93 

 

Mean WBC count was 9.5+1.6, neutrophil was 61.27+22.6, lymphocyte was 34.63+27.6, platelet was 

161.5+3.89 and NLR was 2.23+0.93.  

 

Table-2: Neutrophil To Lymphocyte Ratio among study population 

NLR  Frequency  Percentage  

1-2 40 55.56% 

2-3 18 25% 

>3 14 19.44% 

Total  72 100% 

 

It was seen that Majority 55.56% had NLR between 1 to2, 25% had between 2 to 3 and only 19.44% had >3. 

 

 
Graph-2: On 2D ECHO, LV Function among study population 

 

In present study, Majority 68.06% cases had impaired LV function. 

  

Table-3: Distribution of study population depending on Ejection Fraction % 

EF% Frequency  Percentage  

<40 19 26.38% 

40 to 50 25 34.72% 

50 to 60  23 31.94% 

>60 5 6.94% 

Total  72 100% 

 

Present study showed that Mean EF% was 

46.65+11.3. Majority 34.72% had EF% in range of 40 

to 50, followed by 31.94% in 50 to 60, 26.38% <40 and 

6.94% >60%. 
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Graph-3: Severity of Disease On 2D ECHO among the study population 

 

It was seen that, on severity of disease on 2 D ECHO, majority 55.56% had mild disease, 25% had moderate and 

only 19.44% had severe disease.  

 

Table-4: Association between NLR and LV functioning 

NLR / LV func Impaired  Normal  Total  

1-2 19 21 40 

2-3 17 01 18 

>3 13 01 14 

Total  49 23 72 

  

Among 49 cases having impaired LV 

functioning, 19 had NLR 1-2, 17 had 2-3 and 13 had 

ratio >3. Applying chi square test, p <0.0001, as p value 

is <0.05, data shows statistical significance.  

 

 
Graph-4: Association between NLR and EF 

 

Among 19 cases having EF<40, 4 had NLR 1-

2, 1 had 2-3 and 14 had ratio >3. Applying chi square 

test, p <0.0001, as p value is <0.05, data shows 

statistical significance.  

 

DISCUSSION 
Mean Age in Years Was 56.72+5.5. Majority 

77.77% were in age group of 50 to 60 years and 70.83% 

were males. Pinheiro Machado G et al. [9] included 664 

patients with a mean age of 60.5 (±12.1) years and 
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66.3% were male. Study by Sari I et al. [10] showed 

that mean age was 60.6+12.6 years, 78% were males.  

 

Patients mainly complained of chest pain 

97.22%, followed by breathlessness 86.11%, palpitation 

15.27%, retrosternal burning 13.88%, sweating 15.27%, 

tightness in chest 13.88% and tremors 13.88%.  

 

Mean WBC count was 9.5+1.6, neutrophil was 

61.27+22.6, lymphocyte was 34.63+27.6, platelet was 

161.5+3.89 and NLR was 2.23+0.93. Park JS et al. [11] 

analyzed the data and found that mean NLR was 

4.7 ± 5.2. Study by Sari I et al. [10] showed that mean 

WBC was 9.16+2.93, neutrophils was 6.20+2.85, 

lymphocyte was 2.03+0.75, platelet was 220.4+48.3, 

and mean NLR was 3.7+2.6.  

 

It was seen that majority 55.56% had NLR 

between 1 to2, 25% had between 2 to 3 and only 

19.44% had >3. Study by Misumida N et al. [12]
 

showed that of the 396 patients, 244 patients (62%) had 

NLR ≥2.8. 

 

Mean EF% was 46.65+11.3. Majority 34.72% 

had EF% in range of 40 to 50, followed by 31.94% in 

50 to 60, 26.38% <40 and 6.94% >60%. Study by 

Kamal Sharma et al. [13] showed that mean EF was 

5.55+5.04.  

 

It was seen that, on severity of disease on 2 D 

ECHO, majority 55.56% had mild disease, 25% had 

moderate and only 19.44% had severe disease. Among 

49 cases having impaired LV functioning, 19 had NLR 

1-2, 17 had 2-3 and 13 had ratio >3. Applying chi 

square test, p <0.0001, as p value is <0.05, data shows 

statistical significance. Among 19 cases having EF<40, 

4 had NLR 1-2, 1 had 2-3 and 14 had ratio >3. 

Applying chi square test, p <0.0001, as p value is <0.05, 

data shows statistical significance. Study by Misumida 

N et al. [12] showed that 44 patients (62%) had NLR 

≥2.8. Patients with NLR ≥2.8 were older and had a 

higher prevalence of LM/3VD. Study by Song M et al. 

[14] showed that majority had single vessel disease and 

had statistical significance with NLR ratio. Similar 

results were seen in present study.  

 

CONCLUSION 
Study concluded that there is a strong 

association between NLR and severity of coronary 

artery disease.  Among Cases having positive family 

history majority had NLR in range of 2 to 3. Statistical 

significance was also noted between NLR and family 

history (p=0.02). Smoking and NLR also had statistical 

significance (P=0.009). But no statistical significance 

was seen between Hb and NLR (p0.84). Positive 

association was seen between NLR and Hs CRP, CPK 

MB, troponin and ESR. Patients having impaired CRP 

levels all had NLR level > 3 i.e more severity of CAD. 

(p<0.0001). Similar findings were seen for troponin and 

NLR (p<0.0001).  Patients having raised ESR had 

raised NLR also. Which shows a direct relation between 

two.  
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