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Abstract

Objective: Diabetes, is fast growing the status
of potential epidemic in India with more than 62
millions diabetic individuals currently diagnosed
withdisease[1]. Over85% oflowerlimbamputations
are preceded by foot ulcer and diabetes remains the
major cause of non-traumatic amputation across
the world with rates being as much as 15 times
higher than in non-diabetic population. Method:
Diabetic patients aged above 18 years with(cases)
and without (controls) foot ulcer admitted in H.S.K
Hospital during the study period i.e., from 1st
Janvary 2016 to 30th June 2016. Statistical analysis:
Data was analyzed statistically by Mean, Standard
Deviation, proportions, Chi square test and other
relevant statistical tests using SPIS Softwares.
Result: There is statistically significant correlation
between DFU and NLR with a p value 0.000 which
shows high level of significance. Conclusion: NLR
can be directly calculated from the neutrophil and
lymphocyte counts and can be easily be obtained
from a complete blood cell count on admission and
during follow up. Thus increasing values of NLR
during follow up can be used to predict sub clinical
inflammation and impending complications
like DFU.
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Introduction

Diabetes, is fast growing the status of potential
epidemic in India with more than 62 millions
diabetic individuals currently diagnosed with
disease [1]. Over 85% of lower limb amputations
are preceded by foot ulcer and diabetes remains the
major cause of non-traumatic amputation across the
world with rates being as much as 15 times higher
than in non-diabetic population. “Prevention is the
first step towards slowing diabetic foot problem”
and it is estimated that upto 85% of all amputations
in diabetes should be preventable [3]. In recent
years it is emphasised that an active inflammation
occurs in the pathogenesis of diabetes mellitus
and its complications such as atheroscleosis and
neutrophil to lymphocyte ratio being suggested
as an indicator of subclinical inflammation -it
could be possible to find an association between
neutrophil to lymphocyte ratio and micro and
macrovascular complications of diabetes mellitus
[4,5]. So our study aims at analysing association
between neutrophil to lymphocyte ratio (as a
marker of sub clinical inflammation ) and diabetic
foot ulcer (a complication secondary to micro
and macrovasculopathy)- so that neutrophil
to lymphocyte ratio-an economical and easy
accessible investigation could be used as a predictor
of diabetic complication such as foot ulcer and also
for follow up of already diagnosed case.

Aim of this study is to study the relationship
between diabetic foot ulcer and neutrophil to
lymphocyte ratio as a marker of subclinical
inflammation.

Methodology

Source of data: Diabetic patients aged above 18
years with(cases) and without(controls) foot ulcer
admitted in H.S.K Hospital during the study period
i.e., from 1% Janvary 2016 to 30" June 2016.
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Methods of collection of data

Inclusion criteria for cases with DFU

1. Both male and female diabetic patients
diagnosed as per ADA criteria presenting with
foot ulcer.

2. The patients aged more than 18 years.

Inclusion criteria for cases without DFU

1. Both male and female diabetic patients
diagnosed as per ADA criteria presenting without
foot ulcer.

2. The patients aged more than 18 years.

Exclusion criteria for the cases with DFU

Diabetic patients with foot ulcer with the
following criteria will be excluded

1. active infection,

2. leucocytosis,

3. malignancy,

4. who are using steroid without any reason.

5. systemic infection.

Exclusion criteria for the cases without DFU

Diabetic patients without foot ulcer with the
following criteria will be excluded

1. systemic infection,

2. leucocytosis,

3. malignancy,

4. who are using steroid without any reason.

Study design: An observational study.

Sample size: Sample size calculation was done
using openepi software, version 2.3.1.

At 95% confidence levels and 80%
of the study.

power

Mean difference of NLR ratio of 2 was considered
as clinically relevant, with known standard
deviations from the previous study was used for
calculation [7].

At the ratio of 1:2, cases and controls required for
the sample size calculation is-

Cases with DFU=31 which can be rounded
off to 36

Cases without DFU=31, which can be rounded
off to 36

Hence sample size for the study is 72.

Ethical clearance: In compliance with the
requirements of International Conference on
Harmonisation(ICH) related to Good Clinical
Practice (GCP) Schdule Y, research protocol,
information sheet and other related documents
submitted to Institutional ethics committee of
SNMC and clearance for the conduction of study
got approved.

Statistical analysis: Data was analyzed statistically
by Mean, Standard Deviation, proportions, Chi
square test and other relevant statistical tests using
SPIS Softwares.

p< 0.05 is considered significant.
Results

In our study as per statistical analysis interpreted
in above table

Mean Neutrophil to Lymphocyte Ratio (NLR) is
3.888 for cases.

Table 1: Age ,period of disease and group wise distribution of participants

Age Group Period of Disease
DFU DM no DFU Total 0-5 6-10 11-15 16-20 Total

41-45 1 1 2 0 3 0 0 3
46-50 7 7 14 18 3 0 0 21
51-55 2 2 4 3 3 0 0 6
56-60 10 10 20 6 24 0 0 30
61-65 4 4 8 0 9 3 0 12
66-70 16 0 18 3 3 24
71-75 3 3 0 6 3

76-80 1 1 0 3 0

Total 36 36 72 18 40 10 4 72
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Table 2: Group statistics

Parametre Group Number Mean Std. Deviation T-test for equality
of means
t P

Total count Case 36 9386.11 1483.654 -210 0.039
Control 36 8494 .44 2066.874

Neutrophil Case 36 74.97 6.872 -6.90 0.000
Control 36 62.11 10.634

Lymphocyte Case 36 21.61 6.133 5.899 0.000
Control 36 32.92 9.726

Neutrophil-lymphocyte Case 36 3.887908 1.5845659 -5.43 0.000

ratio Control 36 2160106 1.0642727

MeanNeutrophil to Lymphocyte Ratio (NLR) is
2.160 for controls.

There is statistically significant correlation
between DFU and NLR with a p value 0.000 which
shows high level of significance.

Roc curve

The best cut-off value for Neutrophil-
Lymphocyte ratio in cases was found to be 2.16
with the Sensitivity of 91.7 and Specificity of 69.4.

The area under curve for Neutrophil-
Lymphocyte ratio is 0.868 which is statistically
significant (p<0.0001).
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Discussion

Neutrophil-Lymphocyte Ratio as a marker of
subclinical inflammation

Neutrophil lymphocyte ratio Neutrophil to
lymphocyte ratio (NLR) is a new addition to

the long list of the inflammatory markers. NLR,
which is calculated from complete blood count
with differential, is an inexpensive, easy to obtain,
widely available marker of inflammation, Previous
studies have demonstrated that leukocyte subtype,
and neutrophil-lymphocyte ratio are indicators of
systemic inflammation. Eman Youssef et al. [6].
conducted a study called” Relationship Between
Neutrophil-Lymphocyte Ratio and Microvascular
Complications in Egyptian Patients with Type
2 Diabetes”. The study aimed to evaluate the

relationship between diabetic microvascular
complications, namely diabetic retinopathy,
nephropathy, neuropathy, and neutrophil-

lymphocyte ratio in type 2 diabetic patients.

Based on the results of this study, they could
conclude that neutrophil-lymphocyte ratio (NLR),
which is an efficient, simple and stable marker of
inflammation, can serve as an important predictor
for the presence of microvascular complications in
Egyptian patients with type 2 diabetes.

James lan Park et al. [7] conducted a study
titted “An elevated neutrophil-lymphocyte ratio
independently predicts mortality in chronic critical
limb ischemia”. In their study all patients admitted
to a single vascular unit with chronic critical limb
ischemia were identified prospectively over a
2-year period starting from January 2005.

And they concluded that an elevated NLR can
identify a poor-risk subset of patients among
those being treated for critical limb ischemia. This
simple, inexpensive test may, therefore, add to risk
stratification of these high-risk patients.

Many epidemiological studies have determined
that DM is associated with chronic inflammation
[8], which may contribute to the acceleration of
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diabetic microangiopathy and the development
of macroangiopathy, patients with Type 2 DM are
in a state of low-degree chronic inflammation that
induces hyper secretion of inflammatory factors,
such as CRP, IL-6, TNF-a, and MCP-1, which results
in a constantly elevated neutrophilic granulocyte
count .

NLR can easily be calculated using the
neutrophil-tolymphocyte ratio in peripheral blood
count. Calculating NLR is simpler and cheaper
than measuring other inflammatory cytokines,
such as IL-6, IL-1p and TNF-a. Recent studies have
shown that NLR as microvascular complications of
diabetes is related with the presence of nephropathy
and it has been correlated as an indicator of end
stage renal failure with albuminuria levels.

Neutrophils mediate inflammatory response
by numerous mechanisms, such as release
of arachidonic acid metabolites and platelet
aggravating factors, cytotoxic oxygen derived
free radicles, and hydrolytic enzymes such as
myeloperoxidase, elastase, various hydrolytic
enzymes and acid phosphatases. The NLR therefore
reflects both the neutrophilia of inflammation and
the relative lymphopenia of crtisol induced stress
response.

Neutrophil-Lymphocyte ratio in diabetic foot ulcer

While we revieved literature, studies about
association of NLR with diabetic foot ulcers
were comparatively rare. Previous studies show
that diabetes mellitus and its complications are
associated with subclinical inflammation and
NLR could be used as a marker of subclinical
inflammation.Since DFU is a  significant
macrovascular complication we intended to study
association of NLR with DFU.

So we conducted an observational study with 36
cases (with DFU) and 36 diabetic patients without
foot ulcer. The results of our study showed that
mean NLR in cases was 3.888 and that in control
was 2.160.

So mean NLR in cases was significantly higher
in cases compared to controls and p value for
association of NLR with DFU was 0.000 (< 0.05)
inferring a statistically significant association.

Thus our study proved a positive correlation
between NLR and DFU.

Since NLR is a marker of systemic sub clinical
inflammation determining NLR in the presence
of high levels of diabetic foot ulcers is not a local

inflammation alone but also showed that there is a
systemic inflammatory response.

Inpatientswith diabeticfoot, other macrovascular
complications of diabetes can be seen much
more and using NLR has been suggested as an
economical and accessible inflammatory markers
for developing and following of macrovascular
complication. In this regard, more extensive and
more studies with more several patients are needed.

Hence neutrophil lymphocyte ratio can be useful
marker in diabetic patients to predict micro and
macrovascular complications.

Conclusion

A risk stratification model is an important
clinical tool that uses existing clinical data to
predict a patient’'s prognosis and provides a
rational discrimination between risky and non
risky patients.

NLR can be directly calculated from the
neutrophil and lymphocyte counts and can be easily
be obtained from a complete blood cell count on
admission and during follow up. Thus increasing
values of NLR during follow up can be used to
predict sub clinical inflammation and impending
complications like DFU.

NLR is also stable and resistant to environmental
and physiologic changes, such as dehydration,
physical activity, and blood sample handling, that
affect the results of other markers.

Recommendations

NLR could be used as an economical and
accessible inflammatory markers for developing
and following of macrovascular complications, in
particular foot ulcer.In this regard, more extensive
and more studies with more several patients are
needed.

Limitations of study

1. Study involves limited population. So to make
the results generalized studies with large number
of population should be conducted.

2. NLR could be raised in conditions other
than foot ulcer like nephropathy, heart failure
Jnsulin resistance, atherosclerosis etc. So broad
defferentials to be kept in mind to make NLR as a
predictive for Diabetic foot ulcer.
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