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Introduction: Neutrophil-to-lymphocyte ratio (NLR) is considered as an 
independent predictor of long-term prognosis in the individual patients 
with coronary artery disease (CAD). This study sought to assess the 
relationship between NLR and CAD severity in Iranian patients 
undergoing cardiac catheterization. 
Material and Methods: This prospective study was conducted on 500 
patients with acute coronary syndrome (ACS) presented to Shahid 
Beheshti Hospital, Qom, Iran, for admission and underwent cardiac 
catheterization between March 2015 and May 2017. The patients were 
assigned into three groups of high NLR (more than 3), intermediate NLR 
(between 2 and 3), and low NLR (less than 2). Then the CAD severity and 
its relationship with NLR were assessed. 
Results: According to the results, there was a significant difference between 
the groups in terms of CAD severity (P<0.001), and high NLR was 
independently associated with more severe CAD. 
Conclusion: Given the results of this study, high NLR was associated with 
CAD severity. 
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Introduction
Globally, coronary artery disease (CAD) 

is the leading cause of morbidity and 
mortality (1). Various risk factors affect 
the pathogenesis of atherosclerosis, such 
as dyslipidemia, diabetes mellitus (DM), 
smoking, genetic susceptibility, and 
endothelial cell injuries; however, there 
might be several other risk factors (2). 
According to the literature, inflammatory 
cell count, which includes monocytes, 
lymphocytes, eosinophils, and neutrophils, 
are associated with CAD pathogenesis (3). 

The adhesion of neutrophils and monocytes 
to endothelial cells is the initial phase of acute 
inflammation, which plays a crucial role in all 
stages of CAD (4, 5). Atherogenic lipoproteins 
such as low-density lipoprotein (LDL)  
have several pro-inflammatory properties,  
while high-density lipoprotein exerts anti-
atherogenic and anti-inflammatory functions. 
Oxidized-LDL may stimulate monocyte-derived 
macrophage generation, and the entry of 
monocytes and lymphocytes into forming 
atherosclerotic plaque results in aggravated 
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inflammatory response. 
Macrophage and monocytes produce a 

variety of inflammatory cytokines and intensify 
the inflammatory process leading to 
cardiovascular (CV) events (6, 7). In addition, 
several clinical trials used C-reactive protein 
(CRP), as an inflammatory biomarker, in CAD 
patients for cardiac risk stratification and in 
high-risk patients for long-term prediction. 
According to evidence, patients with low risk of 
CAD were characterized by normal levels of 
CRP, which increases during CV events. 

Nevertheless, the absence of the risk factors 
such as high CRP level does not guarantee that 
no CV event will occur; accordingly, another 
marker for the prediction of CV events should 
be considered (1, 8, 9). Regarding the 
literature, leukocytosis is associated with 
increased CAD morbidity and mortality in 
different population; additionally, it is an 
independent risk factor for atherosclerosis. 

Consequently, leukocyte count is considered 
as a readily available and less expensive test in 
comparison to the other indicators (3). 
Recently, a relationship between NLR and long-
term mortality of CAD was found in  
patients undergoing cardiac catheterization, 
percutaneous coronary intervention, coronary 
artery bypass graft, or patients with stable or 
unstable angina (10). 

Although the relationship between NLR and 
CV mortality was confirmed, to the best of our 
knowledge, there was no evidence regarding 
the association between NLR and the severity 
of CAD in Iran. Therefore, this study aimed to 
investigate the relationship between NLR and 
CAD severity in Iranian patients undergoing 
cardiac catheterization. 

 

Materials and Methods 
Study Population and Protocol. 

This prospective study was conducted on 
500 patients older than 18 years old with ACS 
referred to Shahid Beheshti Hospital, Qom, 
Iran, who underwent cardiac catheterization 
between March 2015 and May 2017.  
The patients who underwent cardiac 
catheterization after at least two weeks of ACS 
were included in this study. The exclusion 
criteria entailed active infection, end stage 
liver or renal disease, history of surgery in the 
last three years, heart failure, malignancy, 
history of autoimmune disease, and use of 
corticosteroid therapy. 

Demographic data, CV risk factors, and 
comorbidities including aging-associated 
diseases, hypertension (HTN), hyperlipidemia 
(HLP), and DM were assessed by 
comprehensive medical records retrieval. In 

the hospital, venous blood samples were taken 
from each patient prior to any medical 
intervention, and NLR was calculated. 
Thereafter, the patients were divided into 
three groups of high NLR (more than 3), 
intermediate NLR (between 2 and 3), and low 
NLR (less than 2). 

Epicardial coronary stenosis of more than 50% 
was considered as CAD, and its severity was 
categorized into three classes according to the 
number of involved vessels (from one to three). 
Severe left main coronary artery stenosis was 
considered equivalent to three-vessel CAD. 

 

Statistical Analysis 
In this study, the sample size was computed as 

500 subjects according to the study conducted by 
Uysal et al. (11). The demographic data of the 
patients were presented as mean and standard 
deviation for normally distributed continuous 
variables median and quartile for non-normally 
continuous variables, and as percentages for 
categorical variables. The distributions of data 
were assessed using one-sample Kolmogorov-
Smirnov test. 

Moreover, one-way analysis of variance was 
applied to compare the means between the 
groups. Crosstabs statistics and the measures 
of association were computed for the tables 
with two rows and two columns using the Chi-
squared test. All the tests were applied with 
the help of SPSS software, version 20. In all the 
measurements, P-value less than 0.05 was 
considered statistically significant. 

 

Ethical Consideration 
The institutional ethics committee approved 

the proposed protocol of this study, and a 
written informed consent was obtained from 
all the enrollees. 

 

Results 
As mentioned above, this study was 

conducted on 500 subjects in three groups. 
The demographic data and baseline 
characteristics of the patients are 
presented in Table 1. There were 
significant differences between the study 
groups considering age, gender, and the 
prevalence of HTN, DM and HLP. A 
significant difference was observed 
between the NLR and mean age, for 
instance, older people were in the high 
NLR (P<0.001; figures 1). Furthermore, 
male patients had significant higher NLR 
and more severe CAD (P<0.001; figures 2). 

The comparison of the mean absolute 
neutrophil and lymphocyte counts between 
the groups revealed significant differences. 
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Table 1. Baseline clinical characteristics of the patients grouped by NLR 

Variables Low NLR (<2) Intermediate NLR (2-3) High NLR (>3) P-value* 
Age (year) [mean ± SD] 56 ± 10 60 ± 11 61 ± 10 <0.001 
Male [n (%)] 143 (28) 79 (15) 35 (7) 0.006 
HTN [n (%)] 171 (55) 85 (62) 28 (52) <0.001 
Diabetes [n (%)] 91 (29) 45 (32) 19 (35) <0.001 
HLP [n (%)] 157 (50) 83 (60) 22 (41) <0.001 

*Data are presented as mean or number (%); One-way analysis of variance was applied to compare the means between the groups. 
NLR, Neutrophil-to-lymphocyte ratio; HTN, hypertension; HLP, hyperlipidemia 

 

 
Figure 1. Association between the NLR and mean age; older people were in the high NLR 

 

 
Figure 2. Association between gender and NLR and CAD severity; A. Male patients had significant higher NLR. B. Male patients had 
significant more severe CAD 

 
The patients with one-vessel CAD had the 
least neutrophil and highest lymphocyte 
counts, and those with three-vessel CAD 
had the highest neutrophil and least 
lymphocyte counts (P<0.001; Table 2). 

Further, there was a significant 
difference between different groups of 
NLR considering CAD severity (P<0.001; 
Table 3; Figure 3). Regarding the results of 
the current study, high NLR is independently 

 
Table 2. Association of neutrophil and lymphocyte counts between CAD groups 

Parameter 1-vessel CAD 2-vessel CAD 3-vessel CAD P-value* 
Neutrophils [mean ± SD] 57.1 ± 9.2 58.1 ± 9.5 58.1 ± 10.1 0.007 
Lymphocytes [mean ± SD] 32.9 ± 9.1 32.6 ± 8.8 31.1 ± 9.7 <0.001 

*Data are presented as mean ± SD; Between-group comparisons were assessed using the Kruskal-Wallis for non-normally 
distributed values. CAD, coronary artery disease. 

 
Table 3. Procedural characteristics of the patients grouped by NLR  

CAD severity Low NLR (<2) Intermediate NLR (2-3) High NLR (>3) P-value 
1-vessel [n (%)] 64 (54.7) 41 (35) 12 (10.3) 

<0.001 2-vessel [n (%)] 46 (55.4) 29 (34.9) 8 (9.6) 
3-vessel [n (%)] 48 (53) 26 (29.2) 15 (16.9) 

*Data are presented as number (%); The categorical variables were compared through using chi-square test. CAD, 
coronary artery disease; NLR, Neutrophil-to-lymphocyte ratio 
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Figure 3. Number of patients in different NLR groups according to severity of coronary disease  

 
associated with more severe CAD. 
 

Discussion 
Several studies suggest that NLR can be used 

as an inflammatory biomarker and can be 
considered as an independent prognostic 
marker. The NLR is a readily available 
biomarker, which is obtained from a universally 
convenient low-cost test (differential leukocyte 
count). This test that is routinely performed on 
admission develops relevant classification to 
predict mortality. 

As the results of this study indicated, high 
NLR was associated with CAD severity; 
therefore, it affects the outcome of CV events. 
In addition, a significant relationship was 
observed between high NLR and age, gender, 
DM, HTN and HLP. Our findings were in 
agreement with the results of previous studies, 
which reported that high NLR was 
independently associated with increased 
severity of CAD (11, 12, 13, 14). 

In the study carried out by Arbel et al., 
3005 patients undergoing cardiac catheter-
rization were divided into three NLR groups 
including more than 3 (high), between 2 and 3 
(intermediate), and less than 2 (low). High 
NLR was independently associated with more 
CAD severity and higher rate of major CV 
events during up to three years of follow-up. 
The mentioned study was the first one 
demonstrating the relationship between NLR 
and CAD severity (12). 

Zhang et al. conducted a study on 219 
patients, who were assigned into two groups 
according to their NLR value. The results of 
the mentioned study demonstrated a strong 
correlation between age, gender, CAD 
severity, and NLR value (13). In the present 
study, the patients with one-vessel CAD had 
the least neutrophil and the highest 
lymphocyte counts, and the patients with 

three-vessel CAD had the highest neutrophil 
and the least lymphocyte counts. 

Moreover, Uysal et al. and Trakarnwijitr et al. 
revealed that more severe CAD was related to 
elevated neutrophil and decreased lymphocyte 
counts (11, 15). All of these studies confirmed 
that NLR has the potential of being a highly 
useful predictor of outcomes in patients with 
CVD. However, our results were inconsistent 
with the results of several studies (10, 11). The 
results of a study performed by Kaya et al. on 
172 patients demonstrated no significant 
relationship between age, gender, HTN, DM, and 
CAD severity (10). 

Furthermore, in various studies, different 
values of NLR were considered as normal 
or acceptable. Consistent with our study, 
in Arbel’study, NLR>3 was considered as 
abnormal high value; other trials mentioned 
that NLR<2.2 and <5 were normal (12, 16). 
Nevertheless, this inconsistency might be due 
to the different states of inflammation in the 
studies. 

 

Conclusion 
According to the results, high NLR could 

be considered as an independent predictor of 
CAD severity. Globally, differential leukocyte 
count is a cost-effective and available test for 
providing additional information regarding 
CVD prognosis. Nevertheless, further wide 
scale epidemiological studies are recom-
mended to establish a normal value. 

 

Acknowledgments 
None. 
 

Conflict of Interest 
The authors declare no conflict of interest. 
 

References 
1. Seyedian SM, Ahmadi F, Dabagh R, Davoodzadeh H. 



 
 

Iranirad L et al.                          Neutrophil-to-lymphocyte Ratio and the Severity of Coronary Artery Disease 

250  J Cardiothorac Med. 2018; 6(1): 246-250. 

 

 

Relationship between high-sensitivity C-reactive 
protein serum levels and the severity of coronary 
artery stenosis in patients with coronary artery 
disease. ARYA atheroscler. 2016; 12:231-7. 

2. Muhmmed Suliman MA, Bahnacy Juma AA, Ali 
Almadhani AA, Pathare AV, Alkindi SS, Uwe Werner 
F. Predictive value of neutrophil to lymphocyte 
ratio in outcomes of patients with acute coronary 
syndrome. Arch Med Res. 2010; 41:618-22. 

3. Madjid M, Awan I, Willerson JT, Casscells SW. 
Leukocyte count and coronary heart disease: 
implications for risk assessment. J Am Coll 
Cardiol. 2004; 44:1945-56. 

4. Mazzone A, De Servi S, Ricevuti G, Mazzucchelli I, 
Fossati G, Pasotti D, et al. Increased expression 
of neutrophil and monocyte adhesion molecules 
in unstable coronary artery disease. Circulation. 
1993; 88:358-63. 

5. Eskandarian R, Ghorbani R, Toosi J, Malek M, 
Zahmatkesh M. Leukocyturia and coronary artery 
disease: further evidence to the presence of 
inflammatory processes in acute coronary 
syndrome. ARYA Atheroscler. 2010; 2:138-41. 

6. Papa A, Emdin M, Passino C, Michelassi C, 
Battaglia D, Cocci F. Predictive value of elevated 
neutrophil–lymphocyte ratio on cardiac 
mortality in patients with stable coronary artery 
disease. Clin Chim Acta. 2008; 395:27-31. 

7. Miandoabi T, Sadeghi M, Shemirani H. Is 
lipoprotein (A) a predictor of coronary artery 
disease severity. ARYA Atheroscler. 2010; 4:49-52. 

8. Thompson SG, Kienast J, Pyke SD, Haverkate F, van de 
Loo JC. Hemostatic factors and the risk of myocardial 
infarction or sudden death in patients with angina 
pectoris. N Engl J Med. 1995; 332:635-41. 

9. Haverkate F, Thompson SG, Pyke SD, Gallimore JR, 
Pepys MB. Production of C-reactive protein and 

risk of coronary events in stable and unstable 
angina. European Concerted Action on Thrombosis 
and Disabilities Angina Pectoris Study Group. 
Lancet. 1997; 349:462-6. 

10. Kaya H, Ertaş F, İslamoğlu Y, Kaya Z, Atılgan 
ZA, Çil H, et al. Association between 
neutrophil to lymphocyte ratio and severity of 
coronary artery disease. Clin Appl Thromb 
Hemost. 2014; 20:50-4. 

11. Uysal HB, Dağlı B, Akgüllü C, Avcil M, Zencir C, 
Ayhan M, et al. Blood count parameters can predict 
the severity of coronary artery disease. Korean J 
Intern Med. 2016; 31:1093-1100. 

12. Arbel Y, Finkelstein A, Halkin A, Birati EY, Revivo M, 
Zuzut M, et al. Neutrophil/lymphocyte ratio is 
related to the severity of coronary artery disease 
and clinical outcome in patients undergoing 
angiography. Atherosclerosis. 2012; 225:456-60. 

13. Zhang GY, Chen M, Yu ZM, Wang XD, Wang ZQ. 
Relation between neutrophil-to-lymphocyte 
ratio and severity of coronary artery stenosis. 
Genet Mol Res. 2014; 13:9382-9. 

14. Chen J, Chen MH, Li S, Guo YL, Zhu CG, Xu RX, et 
al. Usefulness of the neutrophil-to-lymphocyte 
ratio in predicting the severity of coronary 
artery disease: a Gensini score assessment. J 
Atheroscler Thromb. 2014; 21:1271-82. 

15. Trakarnwijitr I, Li BV, Adams H, Layland J, 
Garlick J, Wilson AM. Which white cell subtypes 
predict the presence of coronary artery disease 
in high risk patients over 55 years old? 
Circulation. 2015; 132: A13224. 

16. Bhutta H, Agha R, Wong J, Tang TY, Wilson YG, 
Walsh SR. Neutrophil-lymphocyte ratio predicts 
medium-term survival following elective major 
vascular surgery: a cross-sectional study. Vasc 
Endovascular Surg; 45:227-31. 

 
 
 


