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Abstract:  
Background: An important factor in the cause of coronary artery disease (CAD), a major cause of morbidity 
and death worldwide, is inflammation. Because it reflects systemic inflammatory condition, the Neutrophil-to-
Lymphocyte Ratio (NLR) has become a promising diagnostic for the severity of CAD. 
Aim: This study aims to investigate the relationship between NLR and the severity of CAD in patients at a 
tertiary care center, evaluating its potential as a prognostic indicator. 
Methods: A retrospective cohort study was conducted at Anugrah Narayan Magadh Medical College and 
Hospital (ANMMCH), Gaya, Bihar, from December 2020 to February 2022. A total of 100 patients diagnosed 
with CAD were included. Participants' demographic, clinical, and laboratory data were collected. NLR was 
calculated from complete blood counts. Statistical analysis was performed using SPSS version 23.0, including 
correlation and regression analyses to assess the relationship between NLR and CAD severity. 
Results: The mean age of participants was 60.3 years, with 70% being male. NLR was significantly higher in 
patients with severe CAD (mean NLR: 3.6 ± 1.0) compared to those with mild (mean NLR: 1.8 ± 0.6) and 
moderate CAD (mean NLR: 2.9 ± 0.8) (p < 0.001). Pearson correlation analysis showed a strong positive 
correlation between NLR and CAD severity (r = 0.62, p < 0.001). Multiple regression analysis indicated that 
NLR is an independent predictor of CAD severity (β = 0.40, p < 0.001). ROC curve analysis demonstrated good 
diagnostic accuracy for NLR in predicting severe CAD (AUC = 0.83). 
Conclusion: NLR is a significant indicator of CAD severity and can serve as an independent predictor in 
clinical settings. Its simplicity and accessibility make it a valuable tool for early identification and risk 
stratification of CAD patients. 
Recommendations: Further prospective studies with larger sample sizes are recommended to validate the 
findings and explore the integration of NLR in routine clinical practice for managing CAD patients. 
Keywords: Coronary Artery Disease, Neutrophil-To-Lymphocyte Ratio, Inflammation, Prognostic Indicator, 
Risk Stratification. 
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Introduction 

Around the world (CAD) continues to be a major 
source of illness and mortality. Angina, myocardial 
infarction, and heart failure are among the disorders 
caused by (CAD), which is defined by the 
narrowing or blockage of coronary arteries as a 
result of atherosclerosis [1]. Even with 
improvements in diagnostic and treatment 
approaches, CAD severity must be accurately 
assessed and early diagnosis of the disease is 
essential for better patient outcomes and lower 
healthcare costs. 

The primary cause of CAD, atherosclerosis, is 
largely influenced by inflammation in its 
development and progression [2].  Many 

inflammatory markers have been studied to see 
how they relate to (CAD); in recent years, the 
(NLR) has drawn a lot of attention. The balance 
between neutrophil and lymphocyte counts is 
reflected in (NLR), a straightforward and economic 
indicator that sheds light on the systemic 
inflammatory response [3].   

NLR has been shown in recent research to have 
prognostic value in a number of cardiovascular 
diseases, including CAD. Patients with acute 
coronary syndromes, chronic stable angina, and 
those receiving percutaneous coronary procedures 
have all been linked to unfavourable outcomes 
when their NLR is elevated. The fundamental 
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mechanisms that lead to the advancement of 
atherosclerosis and instability of plaque include 
oxidative stress, endothelial dysfunction, and 
neutrophil-mediated inflammatory processes [4].   

Even with these encouraging results, there is still 
much to learn about the clinical application of NLR 
in everyday practice. In a cohort of patients at a 
tertiary care facility, the current study attempts to 
look at the relationship between NLR and CAD 
severity.  

This study aims to provide more insights into the 
function of this inflammatory marker in CAD 
management by assessing the predictive value of 
NLR and its correlation with clinical outcomes. To 
sum up, the Neutrophil-to-Lymphocyte Ratio is an 
effective tool for CAD evaluation. It is a desirable 
option for routine use due to its ease of use and 
accessibility, which may help with CAD patients' 
early identification and risk assessment. In order to 
add to the increasing amount of data that supports 
the use of NLR as a prognostic marker, this study 
attempts to clarify the clinical value of NLR in 
CAD. 

Methodology 

Study Design: A retrospective cohort study was 
conducted to investigate the role of the (NLR) as an 
indicator of (CAD). 

Study Setting: The study was conducted at 
Anugrah Narayan Magadh Medical College and 
Hospital (ANMMCH), Gaya, Bihar, India from 
December 2020 to February 2022. 

Participants: A total of 100 patients diagnosed 
with coronary artery disease were included in the 
study.  

Inclusion Criteria: 

• Patients aged 18 years and above. 
• Patients diagnosed with coronary artery 

disease based on clinical evaluation, 
electrocardiogram (ECG), and angiography. 

• Patients who had complete blood count (CBC) 
data available, including neutrophil and 
lymphocyte counts. 

• Patients who provided informed consent. 

 Exclusion Criteria: 

• Patients with acute or chronic infections. 
• Patients with hematological disorders or 

malignancies. 

• Patients on immunosuppressive therapy. 
• Patients with a history of recent surgery or 

trauma. 
• Pregnant women. 

Bias: To minimize bias, the selection of 
participants was randomized from the hospital 
database. Additionally, the researchers who 
analyzed the data were blinded to the patients' 
clinical outcomes to prevent observational bias. 

Data Collection: Data were collected from the 
hospital’s medical records, including demographic 
details, clinical diagnosis, laboratory test results, 
and treatment history. The primary variable of 
interest was the neutrophil-to-lymphocyte ratio, 
calculated from the CBC data. 

Procedure: 

1. Identify and select eligible patients based on 
the inclusion and exclusion criteria. 

2. Extract relevant data from the patients' medical 
records, including neutrophil and lymphocyte 
counts, demographic information, and clinical 
data. 

3. Calculate the NLR for each patient by dividing 
the absolute neutrophil count by the absolute 
lymphocyte count. 

4. Ensure data accuracy by cross-verifying with 
the hospital records. 

Statistical Analysis: Statistical analysis was 
performed using SPSS version 23.0. Descriptive 
statistics were used to summarize the demographic 
and clinical characteristics of the study population. 
The relationship between NLR and the severity of 
CAD was assessed using correlation and regression 
analyses. Chi-square tests were employed to 
compare categorical variables, and t-tests were 
used for continuous variables. A p-value of less 
than 0.05 was considered statistically significant. 

Ethical Considerations: The study was approved 
by the Institutional Ethics Committee of 
ANMMCH, Gaya. Informed consent was obtained 
from all participants or their legal guardians. 
Confidentiality of patient data was maintained 
throughout the study. 

Results 

Participants Demographics: A total of 100 
participants diagnosed with (CAD) were included 
in the study. The participants' demographic and 
clinical characteristics are summarized in Table 1. 
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Table 1: Demographic and Clinical Characteristics of Participants 
Characteristic Value 
Number of Participants 100 
Age (years) 60.3 ± 9.8 
Gender Male: 70 (70%) 
Female: 30 (30%)  
Hypertension 60 (60%) 
Diabetes Mellitus 40 (40%) 
Smoking Status 25 (25%) 
Family History of CAD 20 (20%) 
Mean Neutrophil Count 5.8 ± 1.4 x10^9/L 
Mean Lymphocyte Count 2.1 ± 0.6 x10^9/L 
Mean NLR 2.76 ± 1.1 

Table 2: NLR According to CAD Severity 

Table 3: Multiple Regression Analysis of CAD Severity 
Variable β Coefficient Standard Error P-value 
NLR 0.40 0.06 < 0.001 
Age 0.15 0.04 0.002 
Gender 0.10 0.03 0.012 
Hypertension 0.20 0.05 < 0.001 
Diabetes Mellitus 0.13 0.04 0.003 
Smoking Status 0.11 0.03 0.009 
Family History of CAD 0.08 0.02 0.025 

 
• The mean age of the participants was 60.3 

years, with a higher prevalence of CAD in 
males (70%). 

• The mean NLR was significantly higher in 
patients with severe CAD compared to those 
with mild or moderate disease. 

• NLR showed a strong positive correlation with 
CAD severity. 

• Multiple regression analysis confirmed NLR as 
an independent predictor of CAD severity. 

• ROC curve analysis demonstrated that NLR 
has good diagnostic accuracy for predicting 
severe CAD. 

These findings suggest that the neutrophil-to-
lymphocyte ratio is a valuable indicator for 
assessing the severity of coronary artery disease 
and can aid in clinical decision-making. 

Discussion 

The objective of this study was to examine the 
association between a cohort of 100 patients' levels 
of CAD and the NLR. The participants' mean age 
was 60.3 years, and 70% of them were men, 
according to the demographic analysis. The study 
population had a 60% prevalence of smoking, 40% 
of diabetes mellitus, 25% of hypertension, 20% of 
CAD in their family history, and 40% of 
hypertension.  

The investigation revealed a substantial correlation 
between the severity of CAD and the NLR. The 
mean negative lung function (NLR) of patients 
with mild CAD was 1.8 ± 0.6, 2.9 ± 0.8 for those 
with moderate CAD, and 3.6 ± 1.0 for those with 
severe CAD. This gradient implies that more severe 
types of CAD are linked to greater NLR scores. 
This result was corroborated by Pearson correlation 
analysis, which revealed a significant positive 
association (r = 0.62, p < 0.001) between NLR and 
the severity of CAD. This suggests that the severity 
of CAD tends to grow along with the NLR. 

Furthermore, even after controlling for other 
variables such age, gender, hypertension, diabetes 
mellitus, smoking status, and family history of 
CAD, multiple regression analysis demonstrated 
that NLR is an independent predictor of CAD 
severity. NLR had a strong and substantial effect 
on the severity of CAD, as indicated by the 
regression coefficient of 0.40 (p < 0.001) for this 
variable. This implies that in clinical situations, 
NLR may serve as a valid marker for gauging the 
severity of CAD. 

To assess the diagnostic accuracy of NLR in 
predicting severe CAD, ROC curve analysis was 
used. AUC, or area under the curve, was 0.83 (95% 
confidence interval: 0.76–0.90), indicating strong 
diagnostic performance. This suggests that NLR is 
a helpful method for differentiating between CAD 

CAD Severity Number of Participants Mean NLR ± SD 
Mild 30 1.8 ± 0.6 
Moderate 40 2.9 ± 0.8 
Severe 30 3.6 ± 1.0 
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severities and can help identify patients at elevated 
danger of serious illness. 

Preoperative NLR's predictive significance in 
patients receiving coronary artery bypass grafting 
(CABG) was examined. They found that early 
death rates following CABG were considerably 
greater when preoperative NLR was higher. This 
finding emphasises the importance of NLR in 
surgical risk assessment and postoperative care 
planning [5].  

It is becoming better acknowledged that the (NLR) 
is a useful indicator of the existence and severity of 
(CAD). Strong evidence has been presented in a 
number of researches conducted. First off, studies 
have repeatedly demonstrated that NLR is a 
reliable indicator of the severity of CAD on its 
own. According to the SYNTAX score, patients 
with higher NLR values had more severe CAD; 
NLR was found to be a good predictor of patients 
with substantial coronary artery involvement [6].  

In addition, it was investigated the connection 
between NLR and the kind of plaque in coronary 
arteries. Their research showed that more NLR was 
linked to larger volumes of non-calcified plaques, 
suggesting that NLR is important for understanding 
the underlying pathology of CAD since it not only 
predicts the presence of CAD but also offers 
information about the features of the plaque [7].  

Correlation between many damaged coronary 
arteries and higher NLR scores in terms of severity 
and prognosis was studied. Their research 
highlights the significance of NLR and C-reactive 
protein (CRP) as separate indicators of severe 
coronary artery involvement, indicating their utility 
in the clinical evaluation of the severity of coronary 
artery disease [8]. 

Conclusion 

The study concludes that the Neutrophil-to-
Lymphocyte Ratio is a useful and independent 
measure of the severity of CAD. NLR can be used 
to assess and manage patients with coronary artery 
disease in clinical practice, as evidenced by the 
strong association it has with the severity of CAD, 
as well as its predictive power and good diagnostic 
performance. 
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