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ABSTRACT:

Background: Neutrophil-to-lymphocyte ratio (NLR) is a marker/indicator for detecting sub-clinically present
inflammatory process which is related to increase in microvascular complications. This increase in NLR has been
associated with nephrological and cardiovascular diseases and metabolic syndrome. Aim: The aim of this study was
to assess neutrophil-leukocyte ratio as predictor of microvascular complications in type Il diabetes. Materials and
Methods: This cross-sectional and prospective study was carried out on 100 diabetic patients with inclusion criteria
of a) fulfilling ADA criteria and b) age above 18 years. Exclusion criteria for this study were- Patients diagnosed with
an acute infection, leukocytosis, leukocytopenia, chronic types of cardiac, renal or hepatic disorders, auto-immune
diseases, malignancy or hematological diseases and those on anti-inflammatory or immunosuppressive therapy.
Blood-related parameters such as- neutrophil-leukocyte ratio on total leukocytic count were analyzed. Microvascular
changes like were examined using ultrasound imaging. Statistical analysis was performed using descriptive statistics, t
test, Chi-square and ANOVA tests. ROC curve analysis was performed for predicting correlation between NLR and
cIMT. Results: Diabetics with vascular changes showed high glycosylated hemoglobin; high fasting blood glucose,
LDL-C, triglycerides, serum creatinine/blood urea nitrogen, estimated glomerular filteration rate (eGFR) and
Neutrophil/lymphocyte (N/L) ratio levels that has statistical significance, though less statistical significance for HDL -
C was noted. ROC analysis proved NLR as a diagnostic marker for microvascular changes. Conclusion: It can be
concluded from this study that Neutrophil-lymphocyte ratio may be used as an indicator for assessing microvascular
complications in patients with diabetes mellitus.
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INTRODUCTION: (SAA), angiotensin and retinol-binding protein-4.5°

Diabetes mellitus (type Il diabetes) is a health issue all
around the world as an increasing number of
individuals are being diagnosed in earlier
stages.'Approximately 92.4 million adults aged 20
years or above i.e.,, 9.7% of adult population) has
diabetes. Of which, 60.7% are not diagnosed while
148.2 million of adult population i.e., 15.5% have
prediabetes. Prediabetes is a risk factor for overt
diabetes along with Cardio-vascular diseases.** Type
Il diabetes mellitus is the commonest type of diabetes
and accounts for 90 to 95% of all cases of diabetes.
This form of diabetes arises as a result of insulin
resistance and an inadequate compensatory response.
Various etiological factors contributing to this disease
are- genetic and environmental factors, age, obesity as
well as presence of inflammation. Adipose tissue
activation in diabetes might result in release of a
variety of inflammatory cell cytokines for example,
TNF-0, leptins, endolipids, IL- 6, resistin, monocyte
chemotactic protein-1 (MCP-1), serum amyloid A

These inflammatory factors cause induction and
maintenance of this inflammatory response and
associated damage in diabetes.® Previous studies have
demonstrated role as well as importance of
inflammation-related  molecules  (for  example,
adipokines, chemokines, cytokines) and endothelial
cell dysregulation in pathogenesis of Type Il Diabetes
Mellitus as well as its complications.” ® Total leukocyte
and differential leukocyte counting have an easy
accessibility and are less expensive inflammatory cell
markers.® Establishing any diagnosis by considering
only individual white blood cell count may have bias.
On the other hand, ‘neutrophil-lymphocyte ratio’
(NLR) is dynamic parameter which has higher
prognostication.’® Roles of neutrophils as well as
lymphocytes is established as independent cell markers
for variety of diseases, specially in complications such

as diabetic nephropathy in type 1l diabetes mellitus.®
11
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NLR is a novel and established marker related to
chronic inflammation which exhibits balance between
two complementary constituents of immunological
system- a) Neutrophils: These are active type of non-
specific inflammation related mediators and are first
line in body’s defense and b)Lymphocytes: These are
regulatory  and  protectory  constituents  of
inflammation.’>  Neutrophil-Lymphocyte Ratio s
closely related to metabolic syndromes, cardiovascular
diseases and diabetic micro-vasculature
complications.*® 1 16 17 There are only limited
numbers of studies that have explored relationship
between neutrophil-lymphocyte ratio with type Il
diabetes. Hence, this study was designed to assess the
neutrophil- leukocyte ratio as a predictor of
microvascular complications in type Il diabetes.

MATERIAL AND METHODS:

Study sample:

This cross-sectional prospective study was conducted
in outpatient department of the hospital after procuring
clearance from the institutional ethical committee.
Written informed consent was obtained from all
patients. A total number of 100 patients was selected
for the study by simple random sampling method.

Inclusion criteria:

for patient selection were- Patients who were
diagnosed with type Il diabetes mellitus according to
ADA criteria and b) age>18 years.

Exclusion criteria:

Patients suffering from acute infections, leukocytosis,
leukocytopenia, auto-immune diseases, malignancy or
hematological proliferative disorders, chronic cardiac,
renal or hepatic diseases, anti-inflammatory and
immune-suppressive therapy.

Detailed clinical history was obtained and complete
physical examination was conducted.

Studied blood parameters:

After maintaining overnight fasting, venous blood
sample collection was done. The total leukocyte count
(TLC), neutrophil and lymphocyte count were assessed
by an automated hematology analyzer. The
Neutrophil-lymphocyte ratio (NLR) was calculated by
dividing absolute neutrophil ratio with absolute
lymphocyte ratio. Glycosylated hemoglobin (HbAlc)
level was measured by using high performance liquid
chromatography by an automated ion-exchange
method.

Ultrasonic study data:

Carotid artery intima media thicknesses (cIMT) of
both of the carotid arteries were measured by using a
HDI 5000 (Philips Medical Systems, Washington,
USA) which uses a linear probe. The average value
from three readings on either side was noted. All

patients were then classified into two groups based on
cIMT values: a) Group I: Controls with low cIMT
(cIMT<1 mm) and b) Group IlI: cases with vascular
complications who had high cIMT (cIMT>1 mm).

Fundoscopic findings:
Retinopathy was examined by standard direct
fundoscopic examination.

Statistical analysis:

was done after calculating means and standard
deviations. Statistical software tool (SPSS version
XVI1.0) was utilized for performing statistical analysis.
T-test was employed for calculating continuous
variables while Chi-square test was used for
categorical variables. ‘One-way ANOVA’ test was
used for comparing the groups. P value of <0.05 was
considered as having statistical significance. Linear
regression analysis was performed for investigating
any direct relationship between HbAlc and NLR and
microvascular changes.

RESULTS AND OBSERVATIONS:

A) Demographic as well as clinical data:

Current study showed that cases with vascular
complicated diabetic had statistically significant
greater duration of diabetes, higher percentage of
insulin use, elevated percentage of

anti-hypertensive medications and smoking index
(table 1).

B) Laboratory investigation data:

This study demonstrated that diabetic patients with
vascular complications demonstrated higher levels of
glycosylated hemoglobin (HbALc); high fasting blood
glucose  level, LDL-c, triglycerides, serum
creatinine/blood urea nitrogen, estimated glomerular
filtration rate (eGFR) and Neutrophil/lymphocyte
(N/L) ratio which were of statistical significance. But,
statistically significant lower levels of HDL-C were
seen (Table 1).

Multi-variate linear regression analysis data:
R2value of regression models was found to be 84.78%.
Independent predictive values of cIMT included- age,
male gender, habit of smoking, duration of diabetes,
Low Density Lipid levels, HBAlc levels and N/L
ratio.

Data from Receiver Operator Characteristic (ROC)
curve analysis:

Receiver operator characteristic curve analysis of
neutrophil-leukocyte ratio as diagnostic marker of
cIMT higher than 1 mm at 2.7 cut- off value
demonstrated sensitivity as well as specificity of 100
and 56.89 %, respectively with an area under the curve
(AUC)=0.768 (table 2).
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Table 1: Table showing multi-variate analysis of independent predictors of cIMT

Parameters T P values 95% confidence interval
Age (in years) 8.650 0.000 0.1971t0 0.738
Male gender 6.540 0.000 4.712 10 0.534
Smoking 3.671 0.049 0.40t0 1.934
Total duration of type | 4.791 0.029 0.512 to 0.457
Il diabetes mellitus

eGFR (milliliters per | 1.456 0.047 —0.003 to 0.002
minute)

LDL (milligrams/dl) 4.319 0.029 1.465 to 0.059
HDL (milligrams/dl) 0.689 0.145 —0.002 to 0.001
Triglycerides 0.267 0.649 —0.008 to0 0.019
(milligrams/dl)

HbAlc (%) 5.603 0.018 0.012t0 0.013
Neutrophil-leukocyte 8.246 0.000 0.001 to 0.004
ratio

Table 2: Table illustrating Receiver operator characteristic (ROC) analysis for neutrophil-to-lymphocyte ratio
for predicting micro-vascular changes

Cut off value Sensitivity Specificity Positive Negative Area under
Predictive Predictive curve (AUC)
Value (PPV) Value (NPV)

2.7 100% 56.89% 17.9 100 0.768

Graph 1: ROC curve for neutrophil-leukocyte ratio for predicting microvascular changes
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DISCUSSION:

Imaging of blood vessels for identification and
guantification of sub-clinical atherosclerosis has been
recommended for assessing risk of developing
cardiovascular disease.’” Measurement of cIMT using
ultrasound is non-invasive, highly sensitive as well as
reproducible  method  for  quantification  of
microvascular changes.’® Type Il diabetes (Diabetes
Mellitus) has two to five times greater risk of
developing atherosclerosis that acts as a predisposing
factor to various vascular complications which may
include- ischemic heart disease, peripheral arterial
disease and stroke.'® High Neutrophil/Leukocyte ratio
is a biomarker for micro- as well as macrovascular
disease.”® Present study has shown that Neutrophil-
Leukocyte ratio is an independent indicator of
coronary artery intima media thickness (cIMT) among
patients diagnosed with DM-II. In addition, other there
are other conventional risk factors for cardiovascular
disease which are- person’s age, male gender, habit of
smoking, total duration of type Il diabetes, levels of
LDL and glycosylated hemoglobin(HBA1c).  Our
study results are similar to other studies which have
shown that N/L ratio is an independent indicator for
high values of cIMT among patients diagnosed with
Diabetes Mellitus.?® Other studies have also provided
evidence of involvement of studied risk factors for
instance, age, Body Mass Index, maleness, higher
levels of LDL, presence of smoking, diabetes, with an
increase incIMT.? 22 2. 24 2. 2 | accordance with
current study, Rahar et al (2021) found higher N/L
ratio among diabetics when compared with normal
subjects and concluded that Neutrophil-leukocyte ratio
correlates  with  severe presentation of renal
impairment.?” Mohammad et al (2018) also observed
that N/L ratio must be considered as an independent
predictor of cIMT. The investigators concluded that
this ratio is involved in micro- as well as
macrovascular changes in type Il diabetes.”® Exact
mechanisms which relate a high N/L ratio with an
increased cIMT in diabetics are still unknown. One
possible mechanism may be neutrophilic infiltration of
arterial walls which cause a proteolytic enzyme
release, thus, speeding up the process. ® An alternate
mechanism may be an autonomic imbalance of
vascular bed by high neutrophil-leukocyte ratio.
Sympathetic nerve supply causes stimulation of
granulocytic cells, while the parasympathetic nerve
supply causes stimulation of lymphocytes.®® Thus,
higher N/L ratio might be indicative of high ratio
between sympathetic-to-parasympathetic nerve
activity. The sympathetic neural supply may increase
consumption of oxygen along with an increase in
production of pro-inflammatory cytokines, for
example, interleukin- 6 and tumor necrosis factor-a.*!

These chemokines cause stimulation of smooth
muscles and proliferation of interstitial cells that
causes acceleration of the micro-vascular changes in
Diabetes Mellitus which are- retinopathic, neuropathic
and nephropathic changes. These microvascular
changes cause significant changes in 25 to 40%
diabetics. These microvascular changes are main
reason for end-stage renal failure.** ** However, in
contrast to above studies, Mendes et al (2019) found
no significant difference in neutrophil to lymphocyte
ratio between hyperglycemic and normoglycemic
subjects.>* Hence, there appears to be some conflicting
evidence present in literature with regards to
neutrophil-lymphocyte ratio and its diagnostic role in
diabetes mellitus patients.

CONCLUSION:

Neutrophil/lymphocyte ratio is a cost-effective, is
available readily and is simple test that may be
performed in all types of health care centres. It is an
useful tool for screening microvascular changes that
can lead to a variety of diseases such as- nephropathy,
hypertension and atherosclerotic changes in diabetic
patients. Present study found statistically significant
correlation  between  diabetes  mellitus-1l  and
microvascular complications.

Source of Support: Nil
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