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and Glycaemic Control in Patients with

Type 2 Diabetes Mellitus
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ABSTRACT

Introduction: Neutrophil-Lymphocyte Ratio (NLR) is an easily
measurable novel marker of systemic inflammation and is related
to cardiovascular disease in patients with type 2 diabetes mellitus.
Glycated haemoglobin A (HbA1c) levels are an indicator of blood
glucose regulation. However, HbA1c usually do not predict diabetes
associated complications accurately.

Aim: To measure NLR and HbA1c values and to determine their
association in patients with type 2 diabetes mellitus.

Materials and Methods: This observational analytical study was
conducted in a tertiary care centre. Data was collected over a period
of six months from June 2020 to December 2020. 100 random
patients diagnosed with type 2 diabetes mellitus according to
American Diabetes Association (ADA) criteria were included in the
study. Patients were divided into two groups, group A with HbA1c <7
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(regulated diabetes) and group B with >7 HbA1c (unregulated
diabetes).

Results: Using independent t-test, the NLR ratios were found
to be significantly higher in group B when compared to group A
(2.41+£0.11 verses 1.31+0.57, respectively). Mean HbA1c (%) levels
were 6.67+0.14 and 8.79+0.21 in groups A and B, respectively.
Linear regression analysis showed that NLR correlated positively
with HbA1c with a p-value <0.001.

Conclusion: NLR is an easily available, safe, cost-effective and
a simple test. It can also guide the physician in resource limited
settings like Primary Health Centres (PHC) to evaluate a patient
with type 2 diabetes for microvascular and macrovascular
complications. So, it can be used as a disease monitoring tool
during the follow-up of diabetics.
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INTRODUCTION

The NLR is an easily measurable novel inflammatory marker
and inexpensive laboratory index calculated by simple division
of absolute neutrophil count by absolute lymphocyte count in
hemogram [1]. Increase in NLR has been demonstrated to be a
greater risk factor than increase in total WBC count in the prediction
of adverse outcomes in various medical conditions [2-5]. It combines
the negative effects of neutrophils on endothelial damage with the
anti-atherosclerotic role of lymphocytes [6]. Therefore, considered an
appropriate indicator for systemic inflammation and increased risk
for cardiovascular events in patients with metabolic syndrome [7-9].

Chronic low-grade inflammation may be involved in the pathogenesis
of insulin resistance and type 2 diabetes [10]. HbA1c is used to
measure the long-term glycaemic control in patients with diabetes. It
has been a major tool in assessing the adequacy of therapy and need
for intervention in patients with poorly controlled diabetes mellitus.
However, HbA1c values does not predict inflammatory process or
diabetes associated complications with precision. Complications
due to uncontrolled diabetes are major causes of death in many
countries. Cardiovascular disease is the most common complication
associated with poor glycaemic control in diabetics and leading
cause of death in many populations. Several steps have to be
taken in order to control the epidemic of diabetes and to recognise
the complications of diabetes at an early stage thereby reducing
morbidity and mortality due to diabetes related complications [11].
This study aims to determine the association between HbA1c values
and NLR in patients with type 2 diabetes mellitus.

MATERIALS AND METHODS

This observational study was carried out in a tertiary care centre
. Data was collected over a period of six months from June 2020

to December 2020. Informed consent was taken from the study
participants and Instituitional ethical committee clearance was
obtained (Reference number: PG/537/20).

Inclusion criteria: Patients in the age group of 31-65 years with
type 2 diabetes mellitus according to American Diabetic Association
(ADA) criteria, within the specified period of six months, were
included in the study.

Exclusion criteria: Patients with pregnancy, evidence of active infection,
autoimmune disorders, malignancy or haematological proliferative
disorder, history of anti-inflammatory or immunosuppressive therapy
are excluded from the study.

The ADA's latest guidelines (2018) indicate that the glycaemic target
for non-pregnant adults with diabetes is <7.0% and maintaining
this threshold will reduce the risk of complications associated
with diabetes. Therefore, a HbA1c level of <7.0% indicates good
glycaemic control for most adults with diabetes.

After overnight fasting, venous samples were collected in
Ethylenediamine Tetraacetic Acid (EDTA) vacutainers at room
temperature. Within one hour absolute neutrophil counts and
absolute lymphocyte counts were measured by automated
haematology analyser. NLR were obtained by dividing the absolute
neutrophil count by absolute lymphocyte count. HbA1c levels
were measured by high performance liquid chromatography using
automated ion exchange method from the same blood sample.

STATISTICAL ANALYSIS

Data was analysed to obtain mean values with standard deviation.
SPSS 21.0 (trial version) software was used for statistical analysis.
Linear regression analysis was done to determine any direct
relationship between HbA1c and NLR. A p-value of <0.05 was
considered statistically significant.
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RESULTS

Patients were divided into two groups. Group A with HbA1c <7
(regulated diabetes) and group B with >7 HbA1c (unregulated
diabetes). Age and sex distribution of both groups is represented in
[Table/Fig-1]. NLR was significantly higher in group B when compared
with group A. Mean HbA1c (%) levels were 6.67+0.14 and 8.79+0.21
in groups A and B, respectively [Table/Fig-2]. Linear regression
analysis showed that NLR correlated positively with HbA1c with a
p-value <0.001 [Table/Fig-2] and r-value 0.983 [Table/Fig-3].

Age (years) Group A Group B
31-45 4 2
46-55 26 20
56-65 20 28
Mean age in years 48.30+10.95 57.32+6.75
Male to female ratio 1.27:1 1.08:1

[Table/Fig-1]: Age and sex distribution of study population.

Group A Group B
Parameter (HbA1c <7%) (HbA1c >7%) p-value
Absolute neutrophil count 46.82+2.1 66.9+1.7 <0.001
Absolute lymphocyte count 35.54+1.01 27.67+0.98 <0.001
Neutrophil lymphocyte ratio 1.31+£0.57 2.41+£0.11 <0.001
HbA1c 6.67+0.14 8.79+0.21 <0.001

[Table/Fig-2]: Parameters (Mean+Standard deviation) of study population.

p<0.05 was considered as statistically significant
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DISCUSSION

The NLR demonstrates role of two inevitable mechanisms
simultaneously in maintaining the balance of the immune system
one of which is neutrophils acting as the nonspecific inflammatory
mediator, other one being lymphocytes playing the protective
component of inflammation [12]. There is a kind of correlation
between chronic subclinical inflammation, insulin resistance,
metabolic syndrome and atherosclerosis [13-15]. Chronic elevated
blood glucose levels may result in increased release of reactive
oxygen species from neutrophils that eventually lead to endothelial
injury [16]. NLR is a dynamic parameter and appears to possess
a superior predictive value over total leukocyte count in assessing
complications of diabetes mellitus [12]. NLR is cost-effective,
economical and widely available more than any other inflammatory
marker available in the current scenario. Patients could have
increased risk of atherosclerosis related diseases even with normal
total leucocyte counts if there is increased NLR [17-19].

Evidence frommany studies suggest that NLR s positively associated
with severity of metabolic syndrome [9]. HbA1cC level is reliable
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indicator of blood glucose regulation, and increased HbA1c levels
have shown to be associated with increased risk of cardiovascular
complications in patients with type 2 diabetes mellitus [20-22]. In
the current study, a positive correlation was shown between HbA1c
levels and NLR in type 2 diabetes mellitus. A prominent and reliable
role of NLR was seen in various studies conducted on diabetic
patients [23].

Devamsh GN et al., in their study found a significant positive
correlation between NLR and glycaemic control in accordance with
the present study [11]. Shiny A et al., revealed that NLR has strong
positive correlation with glucose intolerance and insulin resistance
in type 2 diabetic patients [7]. Oh Y et al., and Demirtas L et al.,
also came to similar conclusions as the present study [24,25].
Akba EM et al., and Huang W et al., have been suggested that
high levels of NLR in patients is a safe predictor of early stage
diabetic nephropathy [26,27]. In a study performed by Sonmez
O et al.,, a strong association was found between high NLR and
severity of coronary artery disease [28]. The relation between
incidence of diabetes associated complications and NLR has
also become a current issue of investigation. Yilmaz H et al., who
investigated the advantages and reliability of NLR in the diagnosis
of gestational DM, found a positive correlation between NLR values
and incidence of gestational diabetes, and stated that NLR value
>2.98 had a sensitivity of 76% and a specificity of 94% for detection
of gestational DM [29]. Ulu S et al., stated that increased NLR in
diabetic individuals could be a potential risk factor for sensorineural
hearing loss [30].

Limitation(s)

The limitations of the present study include small sample size,
certain confounding factors like duration of diabetes, consistency
in glycaemic control could not be assessed. Effects of different
antidiabetic drug regimens on white cell counts may be a
limiting factor.

CONCLUSION(S)

NLR is an easily available, safe and a simple test. NLR is not
only a marker of subclinical inflammation but also an indicator
of poor glycaemic control in patients with type 2 diabetes. It
can also guide the physician in the resource limited settings like
PHC to evaluate a patient with type 2 diabetes for microvascular
and macrovascular complication. So, it can be used as a
reliable marker for monitoring the morbidity during the follow-up
of diabetics.
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