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Abstract

Neutrophil lymphocyte ratio (NLR) is the sign of balance 
between neutrophil & lymphocyte levels in the body and is an 
indicator of systemic in!ammation. NLR is a new predictor for 
cardiovascular risk and mortality and by which occurrence of 
coronary artery disease can be predicted in type 2 DM patients. 
"is case control study was conducted in the Department of 
Clinical pathology in collaboration with Department of 
Cardiology, Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka from March 2014 to February 2015 to 
assess the NLR as a useful predictive marker for coronary artery 
disease in type 2 DM patients detected by coronary angiography. 
Total 134 patients waiting for coronary angiography in the 
Department of Cardiology, BSMMU were enrolled in this study. 
Among them, 84 patients were considered as Group A (DM with 
CAD). All of them had ≥ 50% coronary artery stenosis on 
coronary angiography. Fifty patients with DM but without CAD 
were enrolled in Group B and considered as controls.  Statistically 
signi$cant increased NLR was found in Group A (type 2 DM 
patients with CAD) compared to Group B (type 2 DM patients 
without CAD). So, NLR can be used to predict adverse outcome 
i.e. coronary artery disease in patients with type 2 DM.  

Key words: Nutrophil lymphocyte ratio, diabetes mellitus, 
coronary artery disease  

Introduction

Diabetes mellitus (DM) is a major global health problem. 

According to world health organization (WHO), there were 

346 million people su"ering from diabetes worldwide in 

2011.1 It is estimated that more than 11 million people of 

Bangladesh will have diabetes by the year 2030 with diabetic 

complications.2 Patients with diabetes have an increased 

incidence of atherosclerotic cardiovascular, peripheral 

arterial and cerebrovascular disease.3

Type 2 DM is a chronic disease associated with many 

complications. #ere is two to four fold increased risk of 

cardiovascular disease in type 2 DM patients3. About 52% 

cause of death in type 2 DM is cardiovascular disease.4 

However, diabetes develops over time preceeded by several 

years of gradually worsening insulin resistance3. Ideally, 

persons at risk for diabetes should be identi$ed at this time 

when strategies to prevent type 2 diabetes and its 

cardiovascular complications are most likely to be 

successful.3,4  Coronary artery disease (CAD) is the most 

common cause of myocardial infarction.5 Coronary artery 

disease progresses before the $rst onset of symptoms. So, 

most individual with CAD show no evidence of disease for 

prolong period. 

#e current consensus states that if the type 2 diabetes 

mellitus occurs earlier; it leads to coronary atherosclerosis in a 

majority of the patients. Several mechanisms are likely to 

contribute to the accelerated atherosclerosis and increased 

chronic heart disease (CHD) risk in patients with type 2 

diabetes mellitus.4,5 Multiple hypothesis exist to explain the 

occurrence of premature coronary atherosclerosis in diabetes 

but the consensus is that it is multifactorial. Important factors 

include dyslipidemia, hypertension, hypercoagulability, poor 

glycemic control, smoking, obesity and lack of physical 

activity.6 Most important factors are hyperglycemia a"ecting 

the vessel wall, diabetic dyslipidemia, hyperglycemia against 

dyslipidemia and chronic in'ammation in the vessel wall.7

Neutrophil lymphocyte ratio (NLR) is the sign of balance 

between neutrophil lymphocyte levels in the body and an 

indicator of systemic in'ammation.8 NLR is a new 

predictor for cardiovascular risk and mortality  by which we 

can predict the adverse outcomes of type 2 DM patients 

Occurrence of coronary artery disease in patients with type 2 diabetes mellitus can be 

predicted by neutrophil lymphocyte ratio 
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thorough physical examinations were done and 

documented.

Two ml of blood was collected in EDTA tube from all the 

patients prior to  coronary angiogram for complete blood 

count (CBC) using haematology autoanalyzer (SYSMEX 

4000i) & rechecked manually.  "en NLR was calculated. 

Fasting plasma glucose (FPG), plasma glucose 2 hours after 

75 g glucose (PPBG), glycated haemoglobin (HbA1c), 

serum lipid pro#le, serum creatinine, (ALT) were also done.

Results

A total 134 type 2 DM patients were included in this study. 

84 cases were considered as Group A (DM with CAD) and 

50 controls were Group B (DM without CAD) after the 

assessment of coronary angiography.

"e mean age of the DM with CAD (Group A) was 

54.73±8.94 years, the mean age of the DM without CAD 

(Group B) was 53.10±9.47 years. Maximum 34 (40.5%) 

patients belonged to 51-60 years of age group in Group A 

and 22 (44.0%) patients belonged to 41-50 years of age in 

Group B. Lowest number of patients were found in >70 

years age group in both groups (2 patients, 2.4% in Group I 

and 2 patients, 4% in Group II). (Table -I)

Table - I: Age distribution of the study population (n=134).

Study group Group-A Group-B Total

 n(%) n(%) 

31-40 years 06(7.1) 04(8.0) 10

41-50 years 28(33.3) 22(44.0) 50

51-60 years 34(40.5) 13(26.0) 47

61-70 years 14(16.7) 09(18.0) 23

>70 years 02(2.4) 02(04.0) 04

Total 84(100) 50(100) 134

Mean ±SD 54.73 53.10 Range 

 (±8.94) (±9.47) 35-79 years 

It was observed that in Group A (DM with CAD), 75 

(89.28%) patients were male and 9 (10.71%) patients were 

found female. In Group B (DM without CAD) 23 (46%) 

patients were male and 27 (54%) patients were female. In 

our country, coronary angiogram is not routinely done. In 

Group B female is more than male patients because false 

positive results of exercise tolerance test is more in case of  

female type 2 DM patients. Overall, male:female ratio was 

3.18:1 which was statistically highly signi#cant (p<0.001). 

(Figure- 1)

with CAD.9 "e relationship between various in$ammatory 

markers and CAD has been de#nitively established.10 

Among these markers, the levels of white blood cell (WBC) 

subtypes, con#rmed as in$ammatory markers, play a crucial 

role in the pathogenesis of atherogenesis and 

atherothrombosis and have received signi#cant attention.11 

It has been reported that the WBC count and levels of WBC 

subtypes not only play an important role in the development 

of CAD but can also be used to predict the clinical outcomes 

of patients with CAD.12 Interestingly, the ratio of the 

absolute number of neutrophils to that of lymphocytes, a 

particular WBC parameter, has newly emerged as an 

in$ammatory marker for identifying individuals at risk of 

CAD.10-12 With the help of NLR we can take preventive 

measure and precaution to reduce the risk of coronary artery 

disease in type 2 diabetic patients.

In this study, we aimed to investigate the association 

between NLR and CAD detected by coronary angiography 

in type 2 DM patients and to establish NLR as a useful 

predicator of coronary artery disease in patients with type 2 

DM.

Methods

"is case control study was conducted at the Department of 

Clinical Pathology in collaboration with the Department of 

Cardiology, Bangabandhu Sheikh Mujib Medical 

University (BSMMU), Dhaka from March 2014 to 

February 2015. A total of 134 patients having type 2 DM 

were enrolled in this study. Among them, 84 patients were 

considered as Group A (DM with CAD). All of them had ≥ 

50% coronary artery stenosis on coronary angiography. 

Fifty patients with DM but without CAD were enrolled in 

Group B and considered as controls.  Adult (18 years and 

above) patients, patients of both sexes were included in this 

study. Recurrent myocardial infarction, patients with 

congenital cardiac disease as shunt or vascular anomalies, 

pulmonary hypertension (both primary or secondary), acute 

or chronic infectious diseases, uncontrolled hypertension, 

known case of patients with cerebrovascular diseases, 

patients with documented malignancy, hematological 

disorders, patients with hepatic and renal impairment were 

excluded from the study. 

After selection, all the patients were thoroughly informed 

about the aims, objectives and procedure of the study and 

were encouraged for their voluntary participation. Informed 

written consent was taken from each subject. Detail 

personal, medical, occupational, educational and smoking 

histories were recorded in a preformed data sheet and 
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HbA1c (%) was 7.40 ± 1.04 (Mean ± SD) in group A 

whereas it was 6.13 ± 0.65 (Mean ± SD) in group B. "is 

di!erence association is statistically highly signi#cant (p 

<0.001).  (Table - II).

Table II: Mean di!erence between Group-A (DM with 

CAD) and Group-B (DM without CAD) with HbA1c (%) 

(n=134).

 Group-A Group-B P value*

 Mean ±SD Mean ±SD 

 (n=84) (n=50) 

HbA1c (%) 7.40±(1.04) 6.13±(0.65) <0.001

* Unpaired t test was done to measure level of signi#cance. 

All the respondents were divided into three groups according 

to their smoking habit i.e. nonsmoker, former smoker and 

recent smoker. It was observed that, majority 64 (75.0%) 

patients in Group A were smoker (39 patients were former 

and 25 patients were recent smoker), whereas only 18 (36%) 

patients were smoker in Group-B (15 patients were former 

smoker and 3 patients were recent smoker). "is association 

was highly signi#cant (p < 0.001). (Figure 2)   

Regarding distribution of mean NLR with sex, NLR in male 

were 2.44 (±0.82) and female 1.92 (±0.76), which was 

statistically signi#cant (p < 0.008). (Table III)

Table III: Distribution of mean NLR with sex (n=134). 

Sex Male Female P-value*

 Mean ±SD Mean ±SD 

NLR  2.44(±0.82) 1.92(±0.76) 0.008

Range  1.23-7.0 1.25-5.0 

* Unpaired sample t test was done to measure level of signi#-

cance. 

Mean NLR were 2.76 (±0.74) in Group-A patients and 

1.56 (±0.15) in Group-B patients and the di!erence was 

statistically highly signi#cant (p <0.001). NLR was signi#-

cantly increased in Group-A and normal or not signi#-

cantly increase in Group-B. "is result re$ects that by 

NLR we can predict the risk of coronary artery disease in 

type 2 DM patients. In Group-A NLR was more than the 

calculated cut o! value. "e range of NLR in Group-A was 

2.0-7.0 and the range of NLR in Group-B was 1.23-1.74. 

(Table IV)

Table IV: Mean NLR di!erence between Group-A and 

Group-B (n=134).

 Group-A Group-B P  value*

 Mean ±SD Mean ±SD 

NLR (Ratio) 2.76 (±0.74) 1.56 (±0.15) <0.001

Range (min-max) 2.0-7.0 1.23-1.74 

* Unpaired sample t test was done to measure level of signi#-

cance.

Cut o! value of NLR was 1.74. of Sensitivity and speci#city 

of neutrophil lymphocyte ratio was determined by 

Receiver-operator characteristic (ROC) curve. ROC curves 

of NLR for prediction of coronary artery disease (CAD) 

shows that the test result variable(s) NLR (Ratio) (0.968) 

has at least one tie between the positive actual state group 

and the negative actual state group; with 95% con#dence 

interval of the di!erence in lower 0.939 and upper 0.997.  

"en cut o! value was 1.74. (Figure - 3)

Figure 1: Sex distribution of the study population (n=134).
*Chi-square test was done to measure level of signi#cance 
(P <0.001).

Figure 2: Smoking status of the study population (n=134)

A B

A B
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Figure 3: Receiver-operator characteristic curves of NLR and 

Group-A (DM with CAD) (n=134).

Discussion

Type 2 DM is a chronic disease associated with many 

complications.13 Patients with type 2 DM have an increased 

incidence of atherosclerotic cardiovascular, peripheral 

arterial and cerebrovascular disease.14 Cardiovascular disease 

accounts for up to 80% of deaths in individuals with type 2 

DM.15 Type 2 DM patients have a threefold higher risk 

than non-diabetic individuals of developing atherosclerosis 

and its clinical complications, such as stroke, myocardial 

infarction (MI) and peripheral vascular disease.16,17  

Despite improvement in primary prevention and treatment, 

CAD remains the chief cause of death in most developed 

countries.18 "e incidence is much greater in developing 

countries.5

CAD occurs at any adult age, but it is the disease of middle 

and old age. In our study, the mean age of the patients in 

Group A (DM with CAD) was 54.73 (±8.94) years as 

compared to 56.59±13.63 years and 58.01±12.9 years, 

studies done by Assiri A S et al and Al-Saif SM et al.18,19  It 

was 52.0±8.6 years in a study reported by Siddique MA et al 

and 56.6 years by Ullah M et al in Bangladesh.20,21

Mean total count of WBC was found to be 9.90 ± (1.91) x 

109/L in group A and 8.66 ± (1.37) x 109/L in Group B.  

"is association was highly signi#cant (p value <0.001). On 

the other hand, mean ESR was 31.07 ± (18.25) mm in 1st 

hour in Group A whereas it was 11.76 ± (6.20) mm in 1st 

hour in Group B which was statistically highly signi#cant (p 

value <0.001). Our #ndings are similar to other study 

conducted by Selcuk H et al. (2011).22 "ey found 

signi#cantly higher WBC count (8.2 vs 7.4, p value 0.001) 

and ESR (25.5 vs 12.02, p value <0.001) in CAD group. In 

another study conducted by Sonmez O et al, they also found 

higher WBC count in DM with CAD group (7.75 vs 7.01, 

p value 0.01).9

Glycemic control, measured here by HbA1c, was associated 

with CAD among type 2 DM patients. In our study, it was 

observed that mean HbA1c % was signi#cantly higher in the 

DM with CAD group (7.40±1.04vs6.13±0.65) (p <0.001). 

Our results reinforce the concept that glycemic control plays 

an important role in the presence of CAD, at least in this 

group of type 2 DM patients with high cardiovascular 

risk.23 Even in non-diabetic individuals HbA1c can be 

associated with CAD and its severity.24

In this study, we found a relationship between NLR and the 

presence of coronary artery disease. "ere is no doubt in 

cardiovascular medical science that atherosclerosis is a 

chronic in$ammatory disease.25, 26 In our study mean NLR 

in Group A was 2.76 (±0.74), whereas it was 1.56 (±0.15) in 

Group B. "ere was statistically signi#cant association 

between two groups in this regards (p <0.001). Our #ndings 

are similar to a study conducted by Sahin S et al.8 "ey also 

found higher mean NLR in patients with CAD group 

(1.98±0.85 vs 2.69±1.74) (p <0.001). Sonmez O et al also 

found higher mean NLR in patients with coronary artery 

disease (2.3 vs 1.6) (p <0.001).9

Determination of sensitivity and speci#city of neutrophil 

lymphocyte ratio was done by receiver-operator 

characteristic (ROC) curves. "e curve also determines 

about prediction of coronary artery disease (CAD). In ROC 

analysis, a cut point of 1.74 was identi#ed for NLR in 

Group A (DM with CAD patients). Area under curve was 

0.968, 95% CI was 0.939-0.997. An NLR value of more 

than 1.74 demonstrates a sensitivity of 98% and speci#city 

of 58%. Our #ndings correlate with a similar study 

conducted by Sonmez O et al.9 In ROC curve, they found a 

cut point of 1.95 in angiographic determined CAD patients 

(area under curve = 0.68, 95% CI 0.60-0.76). "ey 

concluded that an NLR value of more than 1.95 revealed a 

sensitivity of 69% and a speci#city of 69%. In another study 

conducted by He J et al also found similar result.27 "ey 

conducted ROC curve analysis for NLR for myocardial 

infarction in Chinese people. "e area under the curve for 

NLR was 0.726, 95% CI 0.683-0.769. "e optimal NLR
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cut-o! was 4.22, speci#city of 68.8%, sensitivity of 69.3%. 

"ese #ndings concluded that NLR is a strong marker to 

predict presence of CAD in patients with type 2 diabetes 

mellitus. 

Blood NLR is a new indicator of the overall in$ammatory 

status of the body. It is a simple, inexpensive and useful 

marker of subclinical in$ammation. NLR can be a useful 

tool to detect and measure the future prognosis and adverse 

outcomes of CAD in diabetic patients. In this study, we 

found an association between NLR and CAD detected by 

angiography in type 2 DM patients and NLR is a useful 

predicator of adverse outcomes of type 2 DM patients with 

angiographycally proven CAD. But this was a 

non-randomized single center study that included a 

relatively small number of patients was subject to selection 

bias. 

Neutrophil lymphocyte ratio (NLR) are a risk factor for 

developing coronary thrombosis leading to coronary artery 

disease (CAD) detected by coronary angiography. Adverse 

outcomes of type 2 DM patients associated with NLR which 

play an important role in early detection of coronary artery 

disease (CAD) and bene#cial for preventive treatment. "e 

relationship between NLR in type 2 diabetic patients with 

CAD and NLR in type 2 diabetic patients without CAD 

were observed. NLR could be used to predict the adverse 

outcomes of angiographycally proven CAD and can take 

extra measure and preventive intervention to prevent CAD 

in type 2 DM patients.

References

1. Ulutus KT, Recep D, Fatiah S, Erhan Y. Evaluation of 
mean platelet volume in patients with type 2 diabetes 
mellitus and blood glucose regulation: a marker for 
atherosclerosis? Int J Clin Exp Med. 2014; 7(4): 
955-61.

2. Akhter A, Fatema K, Afroz A, Bhowmik B, Ali L, 
Hussain A. Prevalence of Diabetes Mellitus and its 
Associated Risk Indicators in a Rural Bangladeshi 
Population. "e Open Diabetes Journal. 2011; 4 : 
6-13.

3. American Diabetic Association. Standards of medical 
care in diabetes. Diabetic care. 2013, 36 (Suppl 1): S 
11-S66.

4. Morrish NJ, Wang SL, Stevens LK, Fuller JH, Keen H. 
Mortality and Causes of Death in the Who 
Multinational Study of Vascular Disease in Diabetes. 
Diabetologia. 2001; 44 (Suppl. 2) : 14-21.

5. Akanda MAK, Ali S, Islam AEMM, Rahman MM, 
Parveen A, Kabir MK et al. Demographic Pro#le, 
Clinical Presentation & Angiographic Findings in 637 
Patients with Coronary Heart Disease. 2011; Faridpur 
Med Coll J.6 (2): 82-5.

6. Nathan DM, Buse JB, Davidson MB, Ferrannini E, 
Holman RR, Sherwin R et al. Medical management of 
hyperglycemia in type 2 diabetes: a consensus 
statement of the American Diabetes Association and 
the European Association for the Study of Diabetes. 
Diabetes Care. 2009 Jan;32(1):193-203.

7.  Mazzone T, Chait A, Plutzky J. Cardiovascular disease 
risk in type 2 diabetes mellitus: insights from 
mechanistic studies. "e Lancet. 2008; 371: 1800–9.

8. Sahin S, Sarikaya S, Akyol L, Altunkas F, Karaman K. 
Evaluation of neutrophil to lymphocyte ratio as an 
indicator of presence of coronary artery disease in 
diabetic patients. National journal of medical research. 
2013; 3(4):  300.

9. Sönmez O, Ertaş g, Bacaksız A, Tasal A, Erdoğan E, 
Asoğlu E etal. Relation of neutrophil to lymphocyte 
ratio with the presence and complexity of coronary 
artery disease: an observational study. Anadolu 
Kardiyol Derg. 2013;  13: 662-7.

10. Ateş AH, Canpolat U, Yorgun H, Kaya EB, Sunman 
H, Demiri E et al. Total white blood cell count is 
associated with the presence, severity and extent of 
coronary atherosclerosis detected by dual source 
multislice computed tomographic coronary 
angiography. Cardiol J. 2011; 18:371–7.

11. Horne BD, Anderson JL, John JM, Weaver A, Bair TL, 
Jensen KR. Intermountain Heart Collaborative Study 
Group. Which white blood cell subtypes predict 
increased cardiovascular risk? J Am Coll Cardiol. 2005; 
45: 1638-43.

12. 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.

13. Ramachandran A, Snehalatha C, Viswanathan V. 

Burden of type 2 Diabetes and its complications. "e 

Indian Scenario Curr Sci. 2002; 83: 1471-76.

14. Nishimura R, Nakagami T, Sone H, Ohashi Y, Tajima 
N. Relationship between Hemoglobin A1c and 
Cardiovascular Disease in Mild to Moderate 
Hypercholesterolemic Japanese Individuals: Sub 

analysis of a Large-Scale Randomized Controlled Trial. 

Cardiovasc Diabetol. 2011; 10: 58.



135

Bangladesh Med J. 2015 Sept; 44 (3)

15. Ha!ner SM, Lehto S, Rönnemaa T, Pyörälä K, Laakso 

M. Mortality from coronary heart disease in subjects 

with type 2 diabetes and in nondiabetic subjects with 

and without prior myocardial infarction. N Engl J 

Med. 1998; 339:229–34.

16. Huxley R, Barzi F, Woodward M. Excess risk of fatal 

coronary heart disease associated with diabetes in men 

and women: meta-analysis of 37 prospective cohort 

studies. BMJ. 2006; 332:73–8.

17. Schaan BD, Reis AF. Cardiovascular disease and 

diabetes. Arq Bras Endocrinol Metabol. 2007; 

51:151–2.

18. Assiri AS, Jamil AM, Mahfouz AA, Mahmoud ZS, 

Ghallab M. Diagnostic importance of platelet 

parameters in patients with acute coronary syndrome 

admitted to a tertiary care hospital in southwest region, 

Saudi Arabia. J Saudi Heart Association. 2012; 24 (1); 

17–21.

19. Al-Saif SM, Al-Habib KF, Ullah A, Hersi A, Al-Faleh 

H, Alnemer Ket al. Age and its relationship to acute 

coronary syndromes in the Saudi Project for Assessment 

of Coronary Events (SPACE) registry: "e SPACE age 

study. J Saudi Heart Association. 2012; 24; 9

20. Siddique MA, Shrestha M, Salman M, Haque 

KMHSS, Ahmed MK, Sultan MAU. Age-Related 

Di!erences of Risk Pro#le and Angiographic Findings 

in Patients with Coronary Heart Disease. BSMMU J. 

2010; 3(1); 13-7.

21. Ullah M, Sayami LA, Khan MR, Jahan A, Rahman Z, 

Rahman MT, Majumder AAS. In Hospital Outcome 

of Myocardial Infarcton in nondiabetic patients with 

high on admission blood glucose level. Cardiovasc J. 

2011; 3(2):143-8.

22. Selcuk H, Dinc L,  Selcuk M T,  Maden O,  Temizhan 

A. "e relation between di!erential leukocyte count, 

neutrophil to lymphocyte ratio and the presence and 

severity of coronary artery disease, Open Journal of 

Internal Medicine. 2012; 2:163-69.

23. Pistrosch F, Natali A, Hanefeld M. Is hyperglycemia a 

cardiovascular riskfactor? Diabetes Care. 2011;34 

(Suppl 2): S128–S31.

24. Ashraf H, Boroumand MA, Amirzadegan A, Talesh 

SA, Davoodi G. Hemoglobin A1C in non-diabetic 

patients: an independent predictor of coronary artery 

disease and its severity. Diabetes Research Clinical 

Practice.2013; 102:225–32.

25. Ross R. Atherosclerosis--an In$ammatory Disease. N 

Engl J Med. 1999; 340 (2):115-26

26. Libby P, Ridker PM, Maseri A. In$ammation and 

atherosclerosis. Circulation. 2002; 105(9) : 1135-43.

27. He J,  Li J, Wang Y, Hao  P, Hua Q. Neutrophil- 

to-lymphocyte ratio (NLR) predicts mortality and 

adverse-outcomes after ST-segment elevation 

myocardial infarction in Chinese people. Int J Clin 

Exp Pathol. 2014 Jun 15;7(7):4045-56. 

       

 


