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ABSTRACT

Background: The Neutrophil lymphocyte ratio and Platelet lymphocyte ratio
have advantage of being cost effective, widely available, reliable and easy lab
detection as compared to other inflammatory markers hence can be used on
large scale for screening purposes.
Objectives: The aim of our study is to find out the correlation between
Neutrophil lymphocyte ratio, Platelet lymphocyte ratio and HBAIC.
Materials and Methods: The current observational, cross sectional,
prospective study included 90 patients both male and female diagnosed with
type 2 diabetes mellitus above 40 years of age. The subjects were divided into
3 categories based on degree of diabetic control according to American
diabetic association (ADA) criteria. Patients in group A with HbA1C < 7%
termed as excellent control, group B HbA1C 7-9% termed as poor control and
patients in group C HbAIC >9 % termed as worst control. We recruited 30
subjects in each group. All patients were subjected fasting blood glucose,
HBAIC and complete blood counts. The neutrophil lymphocyte ratio and
Platelet lymphocyte ratio was calculated by dividing absolute neutrophil count
by absolute lymphocyte count and absolute platelet count by absolute
lymphocyte count respectively.

Results: On statistical comparison using ANOVA we found that the difference
between NLR in three groups was statistically significant (p<0.01) On
applying Pearson’s Correlation we found a significant positive correlation
between HbA1C and NLR (r= 0.634). The results of our study showed a
statistically significant relation between NLR and HbAI1C although the
relation between PLR and HbA 1c was not statistically significant.

Conclusion: We concluded that NLR is easily available, safe, cost effective
and simple test. It is not only a marker of subclinical inflammation but also an
indicator of poor glycemic control in patients with type 2 diabetes.

Keywords: NLR and glycemic control, PLR and glycemic control, NLR PLR
in type 2 diabetes mellitus.

INTRODUCTION

Diabetes mellitus is a chronic metabolic disorder in
which there is a chronically raised blood glucose
levels. The cause of the disease could be an absolute
or relative lack of insulin, The two main types of
disease are: Type 1 and Type 2 Diabetes mellitus.
Type 1 diabetes mellitus presents mainly in
childhood and early adult life the cause of the

disease is absolute absence of insulin production by
the pancreas due to destruction of beta cells. The
more common form of diabetes is Type 2 Diabetes
mellitus usually starts in middle age in it there is
relative deficiency of production of insulin or
impaired insulin action at the target receptors.
Diabetes mellitus is a chronic condition, which
accounts for high morbidity and mortality. ! The
burden of diabetes mellitus is on its rise due to
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strong influence of urbanization, sedentary life style
and nutritional transition. [

Type 2 Diabetes mellitus is said to be a silent killer
as the patient remains asymptomatic for years unless
develops the related complications. Chronic
complications of diabetes that develop several years
after onset of diabetes affect small blood vessel
(microangiopathy) in the eye, kidney and nerves and
large vessels leading to coronary artery disease
(atherosclerosis). Microangiopathy is related to the
duration and severity of hyperglycemia. These
complications associated with type 2 DM have an
inflammatory pathology. Many inflammatory
markers such as interleukinl (IL1), IL6, ILS,
transforming growth factor beta 1 (TGF-B1) and
tumor necrosis factor alpha (TNF a) have been
found to be associated with these micro vascular
complications. The measurement of these factors is
not routinely used and not easily available in all
settings in developing country like ours . [1 The
White blood cell counts and differential count of its
subtypes are classic indicators of inflammation.
Studies have shown that increased leukocyte counts
are reliable markers of systemic inflammation. The
Neutrophil lymphocyte ratio (NLR) and Platelet
lymphocyte ratio(PLR) are potential markers for
determining various cardiac and non-cardiac
disorders.*>] The neutrophil lymphocyte ratio
because of its superior predictive, diagnostic and
discriminative ability than total WBC count is rising
as a marker of inflammation for various chronic
disorders. The predictive value of Neutrophil
lymphocyte ratio is comparable to C reactive
protein, TNF and IL6. The Neutrophil lymphocyte
ratio and Platelet lymphocyte ratio have advantage
of being cost effective, widely available, reliable
and easy lab detection as compared to other
inflammatory markers hence can be used on large
scale for screening purposes.*’”] The Neutrophil
lymphocyte ratio and Platelet lymphocyte ratio are
markers of inflammation in various conditions
including neoplasm, cardiovascular diseases, stroke
and micro and macro vascular complications
associated with diabetes mellitus.[**!

The white blood cell (WBC) count and its subtypes
are classical indicators of inflammation and their
measurement is done routinely. The fact that chronic
inflammation plays a significant role in
development and progression of diabetes mellitus
and its complications is now widely accepted.!®]
Also diabetes associated complications such as
retinopathy; neuropathy and nephropathy are closely
related with glycemic control. HbA1C is a widely
available test advised by the clinicians to measure
the level of glycemic control over a period of 2-3
months.* 2l Till date, only few researchers have
studied the relationship between the glycemic
control and these novel markers of inflammation.
Hence we conducted the study to find out
correlation between Neutrophil lymphocyte ratio,
platelet lymphocyte ratio and HbA1C in patients
diagnosed with Type 2 Diabetes Mellitus.

MATERIALS AND METHODS

The current observational, cross sectional,
prospective study included 90 patients both male
and female diagnosed with type 2 diabetes mellitus
above 40 years of age randomly selected from the
patients coming to diabetic clinic for regular follow
up. (sample size estimation done using standard
deviation

Formula:

Sample size=(z)2 (c)2/(d)2

Z = confidence interval: o = standard deviation; d=
estimate with in units of the true value

The Z =1.96 at 95% confidence interval

D= 0.2 units

o = 0.5 (Standard deviation of NLR)

Calculating from the formula :

Sample size = 24

(Reference study: Hussain M, Babar M Z M, Akhtar
L, Hussain M S.Neutrophil lymphocyte ratio (NLR):
A well assessment tool of glycemic control in type 2
diabetic patients.Pk J Med Sci.2017;33(6):1366-70.)
The subjects were divided into 3 categories based on
degree of diabetic control according to American
diabetic association (ADA) criteria. Patients in
group A with HbAIC < 7% termed as excellent
control, group B HbAIC 7-9% termed as poor
control and patients in group C HbAIC >9 %
termed as worst control. (12) We recruited 30
subjects in each group. Patients were recruited after
obtaining written consent and approval from ethical
committee. The following inclusion and exclusion
criteria were followed to recruit the subjects for the
current study:

Inclusion Criteria

Diagnosed cases of type 2 diabetes mellitus both
male and female above 40 years of age

Exclusion Criteria

Patients with acute or chronic inflammation
/infection for past 2 months

Patients with autoimmune disorder

Patients on NSAIDS/opioids /steroids
/immunosuppressive/immunomodulator drugs
Patients with Hematological disorders

Patients with Heart diseases

Patients with Liver or renal disorder

Pregnant females

Smokers

A detailed history including personal history, past
history, family history was procured from all
enrolled subjects. The study population was then
subjected to haematological testing including
fasting blood glucose, HBA1C and complete blood
counts. Blood sample was collected from the
median cubital vein after an overnight fasting of 12
hours. Total Leukocyte counts were measured using
automated haematology analyzer. The neutrophil
lymphocyte ratio was calculated by dividing
absolute neutrophil count by absolute lymphocyte
count. Platelet lymphocyte ratio was calculated by
dividing absolute platelet count by absolute
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lymphocyte count. HbAIC level was measured
using liquid Chromatography using automated ion
exchange method.

Data collection was done according to the
prescribed proforma and in the spread sheet. We
calculated the mean and standard deviation of all
variables: Age, fasting blood glucose, WBC count,
HBAIC, NLR and PLR in each group. Data was
represented as mean + SD. Data analysis was done
by latest version of SPSS. ANOVA test was used to
compare the PLR and NLR in three groups.
Pearson’s correlation analysis was done to find out
the correlation between HBA1C, NLR and PLR.

RESULTS

The current study included 90 subjects with Type 11
Diabetes mellitus randomly selected from the
patients visiting the diabetes clinic. There were 3
groups according to value of HbA1C i.e. Group A
(HbA1C<7), Group B (HbA1C 7-9) and Group C
(HbA1C>9) Each group included 30 subjects. Out
of 90 patients there were 27 Males and 63 Females.
The mean NLR of group A with HbAIC <7 was
1.91£0.66. The mean NLR of group B with HbA1C
between 7-9 was 2.25+0.94. The mean NLR of
group C with HbA1C >9 was 3.03+£1.04. The mean

PLR of group A with HbA1C <7 was 90.72 + 37.24.
The mean PLR of group B with HbA1C between 7-
9 was 92.154+ 41.93. The mean PLR of group C with
HbA1C >9 was 92.8 + 37.34. [Table 1]

On comparing the mean NLR in three groups using
ANOVA the difference was found to be statistically
significant (p <0.05). On comparing the mean PLR
in three groups using ANOVA the difference was
found to be statistically non-significant (p >0.05).
(Table 2) On applying Post Hoc test between the
groups the difference of mean NLR was found to be
statistically significant in Group A versus Group C
((p<0.05) and between Group B versus Group C (p
<0.05) while the difference between Group A versus
Group B was found to be statistically insignificant
(p=0.308). (Table 3) Post
Hoc test between the groups the difference of mean
PLR was found to be statistically non-significant in
Group A versus Group B ((p= 0.988), Group B
versus Group C (p=0.998) and Group A versus
Group C(p=0.975) (Table 4) On applying Pearson’s
Correlation we found a significant positive
correlation between HbA1C and NLR (r= 0.634) On
applying Pearson’s Correlation we did find a
significant positive correlation between HbA1C and
PLR (r=0.077). (Table 5)

Table 1: Mean NLR and PLR of the three groups

Group HBAI1C NLR (Mean £SD) Platelet Lymohocyte ratio (MeantStandard deviation)
A <7 1.91+ 0.66 90.72 +£37.24
B 9-Jul 2.25+ 0.94 92.15+ 41.93
C >9 3.03+1.04 92.8 ++37.34

Table 2: Statistical comparison using ANOVA for NLR and PLR in three groups

Neutrophil lymphocyte ratio (NLR) Platelete lymphocyte ratio (PLR)
Sum of Df Mean F Sum of Df Mean F Sig.
squares square squares square
Between 19.67 2 9.83 12.29 000 | 68.13 2 34.06 002 | 098
groups
Within groups | 69.59 87 0.80 124020.78 87 1425.53
Total 89.26 89 124088.90 89
Table 3: Post Hoc test (dependent value NLR)
(I) HbAlc groups (J) HbAlc groups Mean difference (I-J) Std. Error Sig.
HbA1c7-9 -0.34 0.23 0.31
HbAle<7 HbA1c>9 112 0.23 0.00
HbAlc<7 0.34 0.23 0.31
Turkey HSD | HbAIc7-9 HbA1c>9 -0.78 023 0.00
HbAlc<7 1.12 0.23 0.00
HbAl>9 HbA1c7-9 0.78 0.23 0.00
HbA1c7-9 -0.34 0.21 0.25
HbAle<7 HbA1c>9 .12 0.23 0.00
Games- HbAlc<7 0.34 0.21 0.25
Howell HbA1c7-9 HbA1c>9 -0.78 0.26 0.01
HbAlc<7 1.12 0.23 0.00
HbAlc>9 HbA1c7-9 0.78 0.26 0.01
Table 4: Post hoc test (dependent variable PLR)
(I) HbAlc groups (J) HbAlc groups | Mean difference (I-J) Std. Error Sig.
HbA1c7-9 -1.43 9.75 0.99
HbAle<7 HbA 1c>9 2.08 9.75 0.98
HbAlc<7 143 9.75 0.99
Turkey HSD HbA1c7-9 HbA 190 0.65 975 1.00
HbAlc<7 2.08 9.75 0.98
HbAle>9 HbA1c7-9 0.65 9.75 1.00
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HbA1c7-9 -1.43 10.24 0.99
HbATe<7 HbAc>9 2.08 9.16 0.98
HbA1c<7 1.43 10.24 0.99
Games- Howell HbA1c7-9 HbA =0 2065 9.81 1,00
HbA1c<7 2.08 9.16 0.98
HbAle>9 HbA1c7-9 0.65 9.81 1.00
Table 5: Correlation between NLR and HbA1 PLR and HbA1C
Variable 1 Variable 2 Correlation Count Lower CI Upper CI
HbAIC NLR 0.634 90 0.491 0.743
HbAIC PLR 0.077 90 -0.132 0.280
DISCUSSION On comparing HbA1C with PLR in our study, we

In our study we found that the mean NLR of group
A with HbA1C <7 was 1.91£0.66 The mean NLR of
group B with HbA1C between 7-9 was 2.25+0.94
The mean NLR of group C with HbAIC >9
was3.023£1.039. In our study the mean NLR
increased with increasing value of HbAIC i.e.
higher value of NLR with poorer glycemic control.
On statistical comparison using ANOVA we found
that the difference was statistically
significant(p<0.01)  On  applying  Pearson’s
Correlation we found a significant positive
correlation between HbAIC and NLR (= 0.634).
The findings of our study were consistent with
Devamsh G N et al. In their study they found a
positive correlation between neutrophil lymphocyte
ratio in patients with type 2 diabetes mellitus and
glycemic control. They noted that increased NLR is
associated with elevated HbA1C and poor glycemic
control and vice versa. We also found a higher value
of NLR with poor glycemic control. ['3]

Also in a study conducted by Sefil et al, in Turkey
in 2013 they observed an increased NLR is
associated with elevated HbA1C in type 2 diabetes
patients.'¥  Mazhar et al, in their research
concluded that increased NLR is associated with
elevated HbA1C and poor glycemic control in type
2 diabetes patients.'>) Shiny et al, concluded that
increased NLR has strong association with glucose
intolerance and insulin resistance in type 2 diabetic
patients.!'!! The findings of our study are consistent
with the previous researchers.

Several studies have consistently shown that
increased NLR is associated with microvascular
complications like diabetic nephropathy, retinopathy
and neuropathy. Wang et al in their study found
elevated Neutrophil-to-lymphocyte ratio with the
presence of Diabetic retinopathy among patients
without family history. They concluded in their
study that patients with type 2 diabetes without a
family history of diabetes and hypertension raised
NLR is closely related to Diabetic retinopathy.!'?]
Ahmed et al in their study found that raised
Neutrophil ~ lymphocyte  ratio (NLR)  was
significantly associated with the presence of diabetic
nephropathy (DN).I'7l They concluded that high
Neutrophil lymphocyte ratio (NLR) may be
considered as a predictor and a prognostic risk
marker of diabetic nephropathy.

found out that in group A, with HbA1C<7%, the
PLR was 90.72 + 37.24. In group B, with HbA1C
7% - 9%, it was 92.15 £ 41.93 and in group C with
HbA1C>9%, it was 92.8 &+ 37.34. The value of PLR
increased with poorer glycemic control. Although
on comparison using ANOVA, we found that the
difference was not statistically significant. On
applying Pearson’s Correlation we did find a
significant positive correlation between HbA1C and
PLR (r=0.077)

The findings of our study were consistent with
Suguna S et al. The authors in their study on South
Indian population showed that there was no
statistically significant correlation between HbA1C
levels monocyte-lymphocyte ratio and platelet-
lymphocyte ratios in patients of type 2 diabetes
mellitus.'® Dik Y et al in their study did not find a
statistically significant positive relation between
NLR, PLR and MPV. They retrospectively
compared the demographic and laboratory
parameters of the healthy and diabetic patients.
MPV values in diabetic group and healthy group
were 8.53 and 8.51, respectively but there was no
significant relationship between them (p = 0.81).
Also PLR value was 145.9 and 146.7 in diabetic
group and healthy group, respectively with no
significant relationship (p = 0.97). The findings of
our study were consistent with Dik Y et al.[!]

In contrary to the previous researchers Atak et al in
their study found that PLR of type 2 diabetic
patients was significantly higher than the PLR of
healthy controls. They also reported thatPLR was
significantly and positively correlated with HbAlc,
fasting plasma glucose, and C-reactive protein. They
concluded that PLR may be useful in predicting the
development of type 2 diabetes mellitus although
correlation between PLR and HbAlc needs to be
validated by larger prospective studies.

Several studies have consistently shown that
increased PLR is associated with microvascular
complications like diabetic nephropathy, retinopathy
and neuropathy. Wang et al in their study found
elevated Systemic inflammatory response indexes
NLR and PLR associated with the presence of
Diabetic retinopathy (DR) among patients without
related family history They concluded that in people
with type 2 diabetes without a family history of
diabetes and hypertension, systemic inflammation
indicators NLR and PLR are closely related to
Diabetic retinopathy Higher NLR and PLR
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increase the risk of DR.['Y) Ahmed et al in their
study found that NLR and PLR were significantly
associated with diabetic nephropathy (DN). They
concluded that high NLR and PLR values may be
considered as a predictor and prognostic marker of
diabetic nephropathy (DN).[!”! Demirtas et al in their
study confirmed that elevated PLR levels were
found to be independent predictor of diabetes,
impaired  glucose regulation and diabetic
nephropathy.['! In our study we found higher NLR
value associated with poorer glycemic control
although we could not establish the statistically
significant relation between PLR and Glycemic
control. Although the mean value of PLR increased
with increase in HbA1C level the difference was not
statistically significant.

Chronic inflammation plays a role in development
and progression of type 2 diabetes mellitus.
Prolonged hyperglycemia or impaired glycemic
control leads to development of different
complications such as retinopathy, nephropathy and
neuropathy. There is an important role of chronic
inflammation in the initiation and progression of
type 2 diabetes mellitus and deterioration of
microvascular and macrovascular complications in
patients with diabetes. 1?1 Previous studies have
evidenced that peripheral blood leukocytes and their
subgroups are associated with macrovascular and
microvascular complications among patients with
type 2 diabetes.™ Peripheral blood leukocytes
include  lymphocytes, Dbasophils, neutrophils,
eosinophils, and monocytes, each type has a unique
role in systemic inflammation. Elevated NLR can be
a manifestation of an increased number of
neutrophils, which tend to adhere to the vascular
endothelial cell, leading to endothelial damage, and
leads to chronic inflammation.”! Lymphocytes are
the blood cells concerned with the body’s immune
response. They have the ability to control the
inflammatory responses and act as anti-
atherosclerotic factor. The fewer lymphocyte
indicates  the  possibility = of  insufficient
immunoregulation. Elevated NLR indicating
increased neutrophills and decreased lymphocytes
creates an imbalance between the pro-inflammatory
and anti-inflammatory cells leading to chronic
inflammatory response The increased inflammation
leads to expression of several proteins that suppress
the insulin signaling pathway making the cells less
responsive or resistant to insulin hence leading to
the poor glycemic control.??l The predictive value
of Neutrophil lymphocyte ratio is comparable to
other inflammatory markers like C reactive protein,
TNF and IL6. NLR and PLR are cost effective
easily available as compared to other inflammatory
markers. The limitation of the study is that it was
performed on a small sample size and hence there is
a need to conduct the study on larger population for
validation.

CONCLUSION

In the light of available literature and comparing our
results with them we concluded that increased NLR
is significantly associated with poor glycemic
control although we did not find a statistically
significant association between PLR and glycemic
control. Thus the early detection of abnormal
Neutrophil Lymphocyte ratio can be helpful to
detect poor glycemic control and also to assess the
progression of the disease in diabetic patients. It is
an easily available, safe, cost effective and simple
test. NLR is not only a marker of subclinical
inflammation but also an indicator of poor glycemic
control in patients with type 2 diabetes. NLR can be
used as a screening test to identify type 2 diabetes
patients more likely to develop diabetes related
complications due to uncontrolled blood sugar
levels. NLR can also act as a guide to the physician
in the resource limited settings like primary health
centres (PHC) so as when to evaluate a patient with
type 2 diabetes for microvascular and macrovascular
complications and glycemic control.
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