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INTRODUCTION

 Diabetes mellitus a chronic preventable metabolic 
disorder and is considered to be one of the silent 
killer all across the globe because most of the 
patient remain asymptomatic for years unless they 
develop complications. The burden of diabetes is on 
the rise in middle and lower income countries due 
to strong influence of urbanization, sedentary life 
style, nutritional and epidemiological transition.1 
It is estimated that the rise of type 2 diabetes in 
South Asian countries is more than 150% between 
2000 and 2035. Therefore drastic steps are required 
through various health awareness programs in 
order to control the escalating trends of diabetes in 
these countries to reduce disease burden.2
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ABSTRACT
Background and Objective: Increased neutrophil lymphocyte ratio (NLR) is a marker as well as predictor 
of various cardiac and non cardiac disorders. Our aim was to assess the relationship between NLR and 
different level of glycemic control in type 2 diabetic patients.
Methods: An observational study was conducted at diabetic clinic of Sheikh Zayed Medical College/
Hospital, Rahim Yar Khan from September 2016 to February 2017 in which 330 type 2 diabetic patients 
were randomly divided in to three groups based upon diabetes control according to ADA criteria. Patients 
in group A with HbA1c ≤ 7% (excellent control), group B HbA1c 7.0-9.0 % (poor control) and group C HbA1c 
≥ 9 %( worst control). Patients were assessed in terms of complete blood count and C - reactive protein.
Results: As compared to excellent  control (Group A) patients with worst control (Group C)showed a 
high leukocyte count (p .001), high neutrophil count (P .003) and lower lymphocyte count (P 0.44) while 
patients in poor control (Group B)did not differ significantly. Similarly value of NLR was also significantly 
higher in worst control (Group C) as compared to poor control(Group B) and excellent control (Group A) 
diabetes (4.3±2.8, 2.7±1.0 and2.0±0.5(p.001). NLR were found independent predictor of worst diabetes 
control (OR: 1.809, 95% CI: 1.459-2.401) along with fasting blood sugar (OR: 0.938, 95% CI: 0.995-0.982) 
and CRP (OR: 1.020, 95% CI: 1.003-1.028).
Conclusion: Increased NLR level is associated with elevated HbA1c and poor glycemic control in patients 
of type 2 diabetes mellitus. It can be used as a disease monitoring tool during the follow up of diabetic 
patients.

KEYWORDS: NLR, Type 2 diabetes, CRP, HbA1c.

doi: https://doi.org/10.12669/pjms.336.12900
How to cite this:
Hussain M, Babar MZM, Akhtar L, Hussain MS. Neutrophil lymphocyte ratio (NLR): A well assessment tool of glycemic control in Type-
2 diabetic patients. Pak J Med Sci. 2017;33(6):1366-1370.   doi: https://doi.org/10.12669/pjms.336.12900

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



[Epub ahead of print]

Pak J Med Sci     November - December  2017    Vol. 33   No. 6      www.pjms.com.pk     1367

Mazhar Hussain et al.

 The increased number of circulating leukocytes 
not only reflects a presence of acute infection in the 
body but they have also a dominant inflammatory 
role in the pathogenesis of different phases of 
atherosclerosis from its start to advancement and 
ultimately complications in the form of eventual 
rupture of atherosclerosis plaque that leads to 
various cardiovascular disorders. Studies have 
shown that increased leukocyte counts are reliable 
markers of systemic inflammation and have 
diagnostic as well as prognostic value in patients 
of angina, myocardial infarction, stroke, peripheral 
vascular disease and micro and macro vascular 
complication associated with diabetes.3,4

 Now a day’s there is more concern about 
neutrophil lymphocyte ratio NLR, a potential 
marker to determine inflammation in various 
cardiac and non-cardiac disorders because it has a 
superior predictive, diagnostic and discriminative 
ability than total WBC count. Moreover predictive 
value of NLR is comparable to various other 
inflammatory markers such as C-reactive protein 
(CRP), tumor necrosis factor (TNF-α) and interleukin 
(IL-6) in the detection of subclinical inflammation 
and endothelial dysfunction in various clinical 
studies.5,6 NLR, a traditional marker has various 
advantages over other inflammatory markers 
because of its wide availability, low cost, reliability, 
easy lab detection. Moreover NLR can be used as 
population screening, disease and drug monitoring 
tool on large scale basis. Even patients with increase 
NLR but normal TLC count could have increased 
risk of atherosclerosis related diseases.7-9

 HbA1c is a widely available test which is usually 
advised by most clinicians to measures the long 
term glycemic control in diabetic patients over the 
period of previous 2-3 months. HbA1c also tells 
about the severity of hyperglycemia and considered 
to be a biomarker of risk factors for diabetes 
related micro and macro-vascular complications.10 
However HbA1c usually do not predict ongoing 
inflammation and diabetes associated complications 
which are more precisely done by NLR. The present 
study was designed to assess relationship between 
NLR and glycemic control which was done by 
comparing NLR with HbA1c in terms of excellent, 
poor and worst diabetes control and compare them 
with CRP which is the most studied inflammatory 
markers.

METHODS

 This observational study was carried out at 
diabetic clinic of Sheikh Zayed Medical College/

Hospital, Rahim Yar Khan from November 2016 to 
February 2017. All patients gave a written informed 
consent and study was approved by ethical 
committee. Initially 550   type 2 diabetic patients 
who came in diabetic clinic for regular follow up 
were recruited. On the basis of inclusion criteria, 
a total of 330 patients of both sexes were enrolled 
in the study. They were randomly divided in to 
three groups each contained 110 patients based 
on the severity of diabetes control according to 
ADA criteria. Patients in group A with HbA1c ≤ 
7% termed as (excellent control), group B HbA1c 
7-9% (poor control) and patients group C HbA1c ≥ 
9% (worst control) respectively. A detailed history 
and general physical examination were undertaken 
to rule out any causes which affects inflammation 
such as vitals and any localizing signs. The 
exclusion criteria were any acute or chronic 
infections and inflammatory conditions for last two 
weeks. Patients with chronic heart failure, bleeding 
disorders, hematological disorders, dyslipidemia, 
hypertension, autoimmune diseases, cancers, 
severe liver and kidney disorders were excluded 
from the study. In addition detailed history was 
taken about smoking, alcohol use and drugs which 
effect inflammation like antidyslipidemic agents, 
non steroidal anti inflammatory drugs (NSAIDS), 
opiods analog, hormonal contraceptives, steroids, 
immuno-suppressive and immune- modulators 
drugs. 
 Blood sample was collected from the median 
cubital vein after an overnight fasting of 12 hours. 
Total leukocyte counts (TLC) were measured 
by automated hematology analyzer. Neutrophil 
lymphocyte ratios (NLR) were estimated by 
dividing the absolute neutrophil ratio to absolute 
lymphocyte ratio. HbA1c level was measured by 
high performance liquid chromatography using 
automated ion exchange method while CRP level 
was measured by spectro photometry method.
Data Analysis: Statistical package for social 
sciences (SPSS-16) were used for data analysis. 
Data were presented as mean ± standard deviation 
for continuous variables and percentages for 
categorical variables. The independent sample 
t test or Mann- Whitney U test was used for the 
continuous variable while chi-square for the 
categorical variables. ANOVA or Kruskal-Wallis 
test were used to compare the three groups. 
Multivariate logistic regression analysis was used 
with significant independent variables in association 
with worst diabetes control. All significant variables 
in univariate analysis were included in the logistic 
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regression model shown as odds ratio (OR) and 
95% confidence interval (CIs). A 2-tailed p ≤ was 
deemed to be statistically significant.

RESULTS

 Demographic characteristics and hematological 
parameters at baseline of excellent control (Group 
A), poor control (Group B) and worst control 
(Group C) are shown in Table-I. There were no 
significant statistical differences in terms of age, 
sex, family history and duration of diabetes in three 
groups. However serum glucose (P=0.004) and 
BMI (P=0.002) were significantly higher in worst 
control (Group C). Hemoglobin and platelets count 
were similar in all study groups. As compared to 
excellent control (Group A), Patients with worst 
control (Group C) showed a high leukocyte count 
(p=0.001), high neutrophil count (P= 0.003) and 
lower lymphocyte count (P= 0.44) while patients 
with poor control (Group B) did not differ. The value 
of NLR was also significantly higher in worst control 
(Group C) as compared to poor control (Group B)
and excellent control(Group A)(4.3±2.8,2.7±1.0 and 
2.0±0.5 respectively p0.001) Table-I.
 A multivariate analysis showed that high level of 
NLR was independent predictor of worst diabetes 

control (Group C)(OR: 1.809, 95% CI: 1.459-2.401) 
along with fasting blood sugar (OR: 0.938, 95% 
CI: 0.995-0.982) and CRP (OR:1.020, 95% CI: 1.003-
1.028). Table-II

DISCUSSION

 In this study we noticed a strong correlation 
between NLR and HbA1c. This is perhaps the 
first observational study to see the impact of NLR 
on different level of glycemic control on the basis 
of HbA1c values in type 2 diabetic patients and 
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Table-I: Baseline characteristics of three groups.a

Parameters
Group A   n=110 

(HbAIc <7%)
Excellent control

Group B   n=110 
(HbAIc 7-9%)
Poor control

Group C   n=110 
(HbAIc >9%)
Worst control

P Valueb

Age (years) 62.6±13.0 64.6±15.9 60.4±12.7 0.226

Male (n-%) 52(74 ) 48(68) 54(77) 0.375

BMI (kg/m2) 26.5±2.8 27.2±3.2 29.2±3.8 0.002

Diabetes >10years (n-%) 14(20) 17(24) 19(27) 0.502

Family history of CAD (n-%) 15(21) 12(17) 16(23) 0.404

Glucose (mg/dl) 106±24.2 124±45.8 152.8±65.4 0.004

Hemoglobin g/dl 12.8±1.84 12.7±2.23 13.1±1.5 0.392

Platelets count×10
9
/L 245±85 254±76 249±80 0.390

WBC count × 10
9
/L 7.4±2.1 8.6±3.6 9.8±2.8 0.001

Neutrophil count×10
9
/L 4.6±2.4 5.6±3.2 7.4±2.8 0.001

Lymphocyte count×10
9
/L 2.3±0.8 2.3±0.7 2.0±0.9 0.44

NLR 2.0±0.5 2.7±1.0 4.3±2.8 0.001

CRP 0.8±0.92 2.62±0.42 4.43±0.54 0.003

BMI, body mass index; NLR, neutrophil to lymphocyte ratio; CRP, C-reactive protein;
SD, standard deviation; ANOVA, analysis of variance
a Values are mean± SD or n (%) b ANOVA, Chi-square test or Kruskal-Wallis.

Table-II: Multivariate logistic regression analysis 
with significant variable in association 

with worst diabetic control.
Odds Ratio

(%95 confidence 
  interval)

P value

NLR 1.809(1.459-2.401) < 0.001

Glucose mg/dl 0.938(0.995-0.982) 0.021

BMI 1.905(0.453-9.644) 0.589

CRP 1.020(1.003-1.028) 0.001

CI, NLR, neutrophil to lymphocyte ratio; 
BMI, body mass index; C-reactive protein.
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compare them with CRP. NLR is easily calculated 
from routine blood test by dividing the absolute 
neutrophil ratio to absolute lymphocyte ratio. It is 
more reliable than complete blood count in detecting 
subclinical inflammation in cardiac and non cardiac 
disorders. Studies have shown that NLR is not an 
inflammatory marker but it has strong diagnostic 
as well as prognostic potential for atherosclerosis 
related vascular diseases in which diabetes mellitus 
is one of them.11,12

 A dominant role of NLR was seen in various 
studies conducted on diabetic patients. Shiny et 
al13 and Lou et al14 revealed that increased NLR 
has strong association with glucose intolerance 
and insulin resistance in type 2 diabetic patients. 
Regarding diabetes related micro vascular 
complications studies showed that NLR has a 
reliable predictive marker of early stage diabetic 
nephropathy15, retinopathy16 and diabetic foot 
ulcer.17 Moreover increased NLR is predictor of 
major cardiovascular events in both acute coronary 
syndrome and coronary artery disease patients 
and is also associated with increased carotid 
artery intima-media thickness in type 2 diabetic 
patients.18,19

 In spite of extensive clinical studies of NLR 
in diabetic patients. Limited Data is available to 
determine the effect of NLR on glycemic control. 
Selfil et al20 revealed that increase NLR may be 
associated with elevated HbA1c in type 2 diabetic 
patients. Shiny et al13 compared the NLR value with 
normal glucose tolerance (NGT), impaired glucose 
tolerance (IGT) and type 2 diabetes mellitus (DM) 
and found a significant correlation with IGT and 
DM. Oh et al21 and Demirtas et al22 demonstrated   
association between glycemic control and 
hematological indices in type 2 diabetic patients 
and concluded that NLR can be used as a marker of 
diabetic regulations and complications during the 
follow up period of diabetic patients.
 The present study showed that hyperglycemia 
is strongly related to increase NLR (i.e. decrease 
lymphocyte count and increase lymphocyte count). 
Even in our study a strong positive correlation 
was found between NLR and CRP in patients with 
worst diabetes control. Elevated CRP relation with 
white blood cells for glycemic control has been 
investigated in number of clinical studies.23-24 Our 
study showed that NLR not only assess different 
level of glycemic control but its high level may also 
predict that patient with worst control diabetes is 
likely to develop complications in future. So NLR is 
not an inflammatory marker only but also a direct 

cause of cardiovascular disease in diabetic patients 
like CRP.

Limitation of study: The main limitation of our 
study was that we cannot correlate different 
antidiabetic agents used by patients with NLR as 
some antidiabetic drugs have also anti-inflammatory 
activity in addition to glycemic control.

CONCLUSION

 NLR values are assessment tool of different level 
of glycemic control in type 2 diabetic patients. Its 
high value is a predictor of worst diabetic control.  
So it can be used as a disease monitoring tool during 
the follow up of diabetic patients.

RECOMMENDATION

 NLR is a routinely performed test and is cost 
effective than HbA1c. It should  be recommended 
in diabetic patients in routine clinical setting  not for 
glycemic control but also for prediction of diabetes 
related complications in future so that effective 
measures should be taken in order to prevent these 
complications.
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