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ABSTRACT 
 
Introduction: Cardiovascular disease (CVD) is the leading cause of death in type 2 diabetes mellitus (DM). DM is a 
substantial risk factor in atherosclerotic cardiovascular disease. We aimed to investigate relationship between the 
presence of established neutrophil to lymphocyte ratio (NLR) and coronary artery disease (CAD) in DM. 

Methods: 104 diabetic patients who had coronary lesion with a diameter stenosis of at least 50% and 64 diabetic 
patients who had normal coronary anatomy matched with age and sex were retrospectively selected and classified 
CAD (+) and CAD (-) group respectively. Baseline NLR in two groups was compared.  

Results: NLR was higher in CAD (+) group compared to group without CAD (-) (2.69±1.74 vs. 1.98±.85, 
p<0.001). C reactive protein (CRP) was higher in CAD (+) group compared to group without CAD (-) (1.71±99 vs. 
1.38±.99 p=0.02). Multivariate analysis indicated CRP and NLR were an independent indicator of presence of CAD 
in diabetic patients (Odds ratio: 1.405, %CI: 1.035-1.908, p=0.029 and odds ratio: 1.759, %CI: 1.226-2.525, p=0.002 
respectively). 

Conclusion: NLR was higher in diabetic patients with angiographically proven CAD compared to those without 
CAD. NLR may be a useful marker to predict the presence of CAD in type 2 diabetic patients. 
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INTRODUCTION 

Cardiovascular disease (CVD) is the leading cause of 
death in type 2 diabetes mellitus (DM) 1. Type 2 DM is 
a significant risk factor in atherosclerotic CVD 2, 3. DM 
is considered as a coroner artery disease (CAD) risk 
equivalent 4. DM is associated with an increased risk of 
cardiovascular morbidity and mortality 5, 6. It has been 
known that inflammatory processes play a crucial role in 
CAD 7. It has been demonstrated that inflammatory 
markers such as erythrocyte sedimentation rate (ESR), 
C-reactive protein (CRP) and interleukin-6 are 
significantly associated with CVD 7, 8.  

Neutrophil to lymphocyte ratio (NLR) is the sign of 
balance between neutrophil and lymphocyte levels in 
the body and an indicator of systemic inflammation 9. 
Recently, NLR has been shown to provide a reliable 
inflammatory index to be used in the CAD for 
prognostic stratification 10, 11. In the present study, we 
aimed to investigate relationship between the presence 
of established NLR and CAD proven with angiography 
in diabetic patients. 

 

METHODS 

Patients Selection: The study design is retrospective 
cohort study. DM patients, diagnosed according to the 
American Diabetes Association criteria 12, who 
underwent coronary angiography were retrospectively 
examined and selected matched with age and sex 
between March 2011 and March 2013 in 
Gaziosmanpasa and Bozok Universities. Overall, 104 
diabetic patients who had coronary lesion with a 
diameter stenosis of at least 50% were included CAD 
(+) group, and 64 diabetic patients who had normal 
coronary anatomy were included CAD (-) group. Acute 
coronary syndromes, valvular or dilated heart diseases, 
acute or chronic infectious diseases, uncontrolled 
hypertension, cerebrovascular diseases, thrombosis, 
malignants, thyroid disorders, hematological disorders, 
and liver or renal insufficiency were excluded from the 
study. Hypertension was diagnosed on the basis of 
JNC-VII criteria13. Body mass index (BMI) was 
calculated as weight/length2 (kg/m2). 
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Laboratory measurements: The white blood cell 
(WBC), neutrophil, and lymphocyte count, total 
cholesterol (TC), high-density lipoprotein (HDL) 
cholesterol, low-density lipoprotein (LDL) cholesterol, 
triglyceride (TG), hemoglobin A1c (HbA1c), were 
retrospectively recorded from patient files. Baseline 
NLR was measured by dividing neutrophil count to 
lymphocyte count. These whole blood samples were 
then analyzed within one hour of venipuncture on an 
automated blood cell counter .WBC counts more than 
12.0 (x 103 cells/ mm3) and less than 4.0 (x 103 cells/ 
mm3) were exclusion criteria for the study.  

Statistical analysis: The statistical analyses were 
performed using software (SPSS 18.0). Parametric 
values were given as mean±standard deviation, and 
non-parametric values were given as a percentage. To 
compare parametric continuous variables, Student's t-
test was used; to compare nonparametric continuous 
variables, the Mann–Whitney U-test was used. 
Categorical data were compared by Chi-square 
distribution. Variables found to be statistically 
significant in univariate analyses were entered into 
multivariate logistic regression analysis. Multivariate 
logistic regression models were created to identify 
independent predictors of presence of CAD. Two-tailed 
P-values of less than 0.05 were considered to indicate 
statistical significance. 

 

RESULTS 

Baseline characteristic of patients is showed in table 1. 
Glucose, TG, TC, LDL, HDL, Hemoglobin (Hb), 
HbA1c levels and BMI, hypertension in two groups 

were not difference. NLR was higher in CAD (+) group 
compared to group without CAD (-) (2.69±1.74 vs. 
1.98±0.85, p<0.001). CRP was higher in CAD (+) 
group compared to group without CAD (-) (1.71±0.99 
vs. 1.38±0.99, p=0.02). All parameters were entered to 
univariate analysis. In univariate analysis, parameters 
which had statistically important were entered 
multivariate analysis. Multivariate analysis indicated CRP 
and NLR were an independent indicator of presence of 
coronary artery disease in diabetic patients (Odds ratio: 
1.405, %CI: 1.035-1.908 p=0.029 and odds ratio: 1.759, 
% CI: 1.226-2.525, p=0.002 respectively). 

 

Table1: Baseline characteristic of patients 

 CAD(-) CAD(+) p 
Subjects 64 104  
Age 62.64±7.64 64.53±7.57 0.074
Sex(woman)% 53.8 52.9 0.5 
Glucose 140.84±49.95 147.88±50.81 0.323
HT% 41.3 46.2 0.288
Creatinin 0.82±0.17 0.83±0.18 0.672
TC 184.81±45.48 180.10±43.05 0.526
TG 189.88±111.44 171.32±83.91 0.190
HDL 40.22±6.50 38.80±5.87 0.108
LDL 118.46±24.51 124.16±15.25 0.05 
HbA1c 8.66±0.83 8.84±0.91 0.161
BMI 31.91±6.28 31.23±4.84 0.427
WBC 8.13±2.19 7.93±1.74 0.483
NLR 1.98±0.85 2.69±1.74 0.001
Hb 13.21±1.40 13.33±1.46 0.545
CRP 1.38±0.99 1.71±0.99 0.02 
WBC: white blood cell, NLR: neutrophil to lymphocyte ratio, TC: 
total cholesterol, HDL: high-density lipoprotein, LDL: low-density 
lipoprotein, TG: triglyceride, HbA1c: hemoglobin A1c, CRP: C 
reactive protein, HT: hypertension, BMI: body mass index 

 

Table 2: Univariate and multivariate analyses of predictor of presence of coronary 
artery disease in diabetic patients 

 Univariate Analysis Multivariate Analysis 
 odds ratio %CI p odds ratio %CI p 
NLR* 1.836 1.299-2.595 0.001 1.759 1.226-2.525 0.002 
CRP* 1.397 1.052-1.855 0.021 1.405 1.035-1.908 0.029 
LDL* 0.986 0.973-1.000 0.052 1.908 0.972-1.001 0.987 
Age 1.034 0.997-1.072 0.076    
Glucose 1.003 0.997-1.008 0.322    
HT 1.216 0.703-2.105 0.485    
BMI 0.979 0.928-1.032 0.425    
TC 0.998 0.990-1.005 0.523    
TG 0.998 0.995-1.001 0.191    
LDL 0.986 0.973-1.000 0.052    
HDL 0.946 0.902-0.992 0.021    
HbA1c 1.256 0.912-1.728 0.162    
WBC 0.951 0.829-1.093 0.481    
Hb 0.061 0.876-1.286 0.543    

WBC: white blood cell, NLR: neutrophil to lymphocyte ratio, TC: total cholesterol, HDL: high-density lipoprotein, 
LDL: low-density lipoprotein, TG: triglyceride, HbA1c: hemoglobin A1c, CRP: C reactive protein, HT: hypertension, 
BMI: body mass index 
*Variables found to be statistically significant in univariate analyses were entered into multivariate logistic regression 
analysis 

 

DISCUSSION 

In present study, we demonstrated that NLR was higher 
in angioraphicly proven CAD compared to those 

without CAD in diabetic patients. Also we showed that 
CRP was higher in CAD groups than those without 
CAD. There was positive correlation between presence 
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of CAD and CRP and NLR. But, NLR was strongly 
associated with presence of coronary artery disease 
compared to CRP. 

Patients with diabetes develop vascular complications 
including macrovascular complications (CAD, 
peripheral vascular disease, and stroke) and 
microvascular complications (diabetic nephropathy, 
diabetic retinopathy, and peripheral neuropathy) 14. 
Continuous hyperglycemia may cause endothelial 
dysfunction and vascular lesions, resulting in diabetic 
vascular complications 15, 16. Several studies have 
suggested that chronic, low grade; subclinical 
inflammation play a major role in development of 
insulin resistance which may then proceed to 
development of clinically overt DM 17, 18. Also, 
researches have demonstrated that WBC and CRP are 
associated with increased macrovascular and 
microvascular complications in type 2 diabetes mellitus 
19, 20. In present study, we showed that CRP level was 
higher in coronary artery disease with DM than without 
coronary artery disease but WBC level was not different 
between groups. 

Blood NLR is a new indicator of the overall 
inflammatory status of the body and a simple, 
inexpensive, and useful marker of subclinical 
inflammation. Increased NLR is associated with major 
adverse cardiac events in diabetic patients 21, 22. 
Atherosclerosis is a chronic inflammatory disease 7, 8. 
Several studies have revealed the relationship between 
systemic inflammation and cardiovascular mortality 23-25. 
Elevated levels of systemic inflammatory markers have 
been found related to incidence of CVD 23-25. It has 
been suggested that inflammatory markers such as 
erythrocyte sedimentation rate, CRP and interleukin-6 
are significantly associated with CVD 7, 8.  

The main function of NLR in CAD may be explained 
by secretion of various inflammatory mediators; 
elastase, myeloperoxidase, and oxygen free radicals, 
which can cause tissue damage 26-28. Ricevuti et al. 
showed increased neutrophil aggregation and oxidase 
activity in the coronary sinus of patients with CAD 29. 
In another study, elevated levels of NLR were also 
found associated with poor survival of patients 
undergoing coronary artery bypass graft30. Present study 
showed that CRP and NLR were associated with CAD 
in diabetic patients. These finding were consistent with 
previous studies. Also we showed that NLR was 
stronger marker to predict presence of CAD disease 
compared to CRP. 

 

Limitation 

The main limitation of our study was the small sample 
size. A small sample size can result in a low statistical 
power for equivalency testing, leading to false-negative 
results. Also we did not examined relation between 
severity of CAD.  

 

CONCLUSION 

NLR was higher in diabetic patients with angiographicly 
proven CAD compared to those without CAD. NLR 
may be useful marker to predict presence of CAD in 
type 2 diabetic patients. 
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