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ABSTRACT

Background: Metabolic syndrome is a syndrome of unified metabolic disorder which includes
abdominal obesity (AO), hypertension, hypertriglyceridemia (HTG), hyperglycemia and decreased
high-density lipoprotein (HDL). Metabolic syndrome subjects are exposed to greater chances to
have insulin resistance, visceral fat accumulation, atherogenic changes to the vessels, abnormal
lipid levels and abnormal functioning of endothelium. Platelets play a key role in hemostasis. The
mean platelet volume (MPV) and platelet’s proportion are indicators of platelet function. This study
aims to find the correlation between various platelet indices in patients with Metabolic syndromes.
Methods: This prospective study is planned to be conducted in AVBRH, Wardha. Patients
anthropometric parameters like height, weight, blood pressure, waist circumference, hip
circumference and biochemical parameters such as fasting blood glucose, serum triglycerides,
serum HDL, and mean platelet volumes will be assessed. Total 130 subjects will be assessed and
data will be analyzed to estimate a correlation between platelet indices and metabolic syndromes.
Expected Results: A significant correlation is expected between various platelet indices in patients
of different metabolic syndromes.
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1. INTRODUCTION

Metabolic syndrome is a syndrome of unified
metabolic disorder which includes abdominal
obesity (AO), hypertension, hypertriglyceridemia
(HTG), hyperglycemia and decreased high-
density lipoprotein (HDL). WHO stated it first in
year 1988 [1].

Multiple Studies conducted in India have shown
that the risk factors for metabolic syndrome are
prevalent thirty one point four percent for AO,
forty five pint six percent for 45.6% for HTG, sixty
five pint five percent w.r.t HDL, fifty five percent
for elevated blood pressure, and twenty six
percent have raised fasting plasma glucose [2].
In study by Das M et al it was found that a
prevalence of Metabolic Syndrome to be 31.4%
and prevalence was higher in the females [3].

“The metabolic syndrome is defined on the basis
of NCEP-ATP Il criteria, this entails the following
and needs 3 or more good outcomes to validate
a diagnosis. Abdominal obesity: Waist
circumference more than 80 cm inches for
female and more than 90 cm for male Body mass
index (BMI): exceeding 30 kg/m2 and/or
waist/hip ratio, greater than 0.09 for male and
greater than 0.85 for female Elevated triglyceride
levels: more than 150 mg/dL Decreased HDL
levels: < 40 mg/dL for male and < 50 mg/dL for
female , Elevated Blood Pressure levels: more
than 130 mm Hg systolic or more than eighty five
mm Hg diastolic, raised fasting glucose levels:
110-125, type 2 diabetes or impaired glucose
tolerance or insulin resistance, denoted by
hyperinsulinemia relative to glucose levels [4].”

Metabolic syndrome subjects are exposed to
greater chances to have insulin resistance,
visceral fat accumulation, atherogenic changes
to the vessels, abnormal lipid levels and
abnormal functioning of endothelium. Insulin
resistance patients usually cultivate HTG and are
at higher risk of developing atheroma in lumen of
vasculature, there may be increased incidence of
coronary artery disease related events like stroke

[5].

The following are the causes of metabolic
syndrome, were if present post as a highest risk
factor

e Abdominal obesity (the waistline is large)
e A passive style of life
e Resistance to insulin

Some individuals are at risk of metabolic
syndrome because they take medications that
cause blood pressure, cholesterol levels and
blood sugar levels to gain weight or alter. These
medications are most commonly used in the
treatment of asthma, allergies, Human
immunodeficiency virus, anxiety, and other forms
of mental illness [6].

Form of diabetes (Type 2) is a progressive
condition arising from a complex relationship
between inheritance and the environment and
other risk factors, important risk factors being
insulin resistance, obesity, cigarette smoking,
alcohol intake and body weight.

In patients with diabetes mellitus, altered
platelets have been documented and MS has
been regarded as A 'prothrombotic state' with
increased reactivity of platelets. They have been
linked to increased risk, Among such patients,
vascular complications. Platelet indices are
associated with platelet functional status. And a
potential risk factor for diabetes and MS vascular
complications.

Metabolic Syndrome pathogenesis requires both
hereditary and acquired variables that play a role
in the final inflammatory pathway that leads to
CVD. Owing to the dramatic rise in obesity
worldwide, MetS has become increasingly
important in recent times. In order to apply
lifestyle and risk factor modification efficiently,
early diagnosis is critical. The goal of Metabolic
syndrome medication treatment is to treat the
individual components of Metabolic syndrome,
such as elevated blood pressure, atorvastatin
and anti-diabetic drug (metformin). In the
treatment of metabolic syndrome, certain natural
compounds and dietary components, also called
nutraceuticals, have been shown to have some
utility.

Platelets have an imperative part in the
maintenance of usual hemostasis; MPV & record
of the platelets is recognized as indicators and
factors of platelet function [7]. Procoagulant
proteins like P-selectin and glycoprotein llla are
expressed at Platelets surfaces [8]. Enormous
platelets comprise impenetrable granules which
behaves metabolically and enzymatically extra
energetic as compared to minor ones having
greater thrombotic potential. This may serve as
junction amid increase in MPV and increase in
thrombotic  potential [9]. While several
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assessments of platelet activity has emerged but
Many of these are time consuming and not
cheap, for atherothrombosis, on the other hand
It is easy to measure MPV, PDW and P-LCR on
Automated routine hemograms are available at a
low cost. The fast detection of patients with
larger platelets is possible During normal and
timely hematological examination and can be
treated within the golden time.

In the maintenance of normal homeostasis, a
very important role is played by the Platelets.
This function is in turn indicated by the platelet
indices. platelets which are Larger in size have a
greater number of granules which are dense this
in turn increases their potency and makes them
thrombogenic. In platelets, there is no change in
the amount or scale of granules over the lifespan
of the platelet. The increased value of MPV has
been related to numerous diseases, such as
metabolic syndrome, stroke(cerebrovascular
accidents), coronary heart disease and diabetes
mellitus  (DM). Few  experiments have
demonstrated that platelet indices in diabetics
are considerably higher than in non-diabetic
individuals. Using the blood cell counters,
Platelet parameters have been measured in the
laboratory. These include MPV, Platelet
distribution width (PDW), Plateletcrit (PCT), and
platelet-large cell ratio (P-LCR). The detection of
prothrombotic stage of platelet can be done in
early stages by using the newer hematological
analyzers through these platelet parameters [10].

1.1 Rationale

It has been seen in multiple studies that the
platelet indices are higher in patients with higher
blood glucose values and also with dyslipidemia
when compared with the normal healthy
population. by studying the platelet indices in
metabolic syndrome patient the present study will
help in determination of the association between
platelet indices and components of metabolic
syndrome.

Our study aims to evaluate platelet indices in
patients with Metabolic syndrome, hence able to
detect the complication much earlier, before the
complications can fully evolve.

1.2 Objectives
e To study the correlation between platelet

indices and various size & proportions of
the human body.
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e To study the correlation between platelet
indices and independent variables
including demographic factors (age,
gender), Mets factors.

2. METHODS

The cross sectional study will be conducted in
Acharya Vinoba Bhave Hospital, Sawangi
(Meghe) over a period of two years from 2020 to
2022.

2.1 Inclusion Criteria

Patients satisfying criteria of Metabolic Syndrome
according to NCEP-ATP Il criteria and
guidelines [4].” Patients giving consent for the
same.

2.2 Exclusion Criteria

Patients not consenting, Patients who are

already on anti-platelet treatment, Patients
refusing investigations, Patients who are
seriously ill.

2.2.1 Metabolic syndrome

There have been several definitions of Metabolic
syndrome, but the most commonly used criteria
for definition at present are from NCEP-ATP Il
The metabolic syndrome is defined on the basis
of Diagnostic criteria by the “ NCEP-ATP llI- as
mentioned in introduction [4].”

2.3 Methods

2.3.1 Anthropometric measurements

Anthropometric features including weight, height,
BMI, waist circumference (WC),neck
circumference (NC).

2.3.2 Weight

Weight in kilograms will be recorded with a static
patient on measuring scale without foot wear and
with light clothing using portable weight scale

and measuring inflexible bars with high
accuracy.

2.3.3 Blood pressure

Blood pressure was recorded in the sitting

position after 5 minutes of rest using standard
mercury manometer.
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“High Blood Pressure is classified as readings of
above 130 mm Hg for systolic blood pressure
(SBP), or diastolic of above 80mmhg
measurement, according to American Heart
Association (AHA) guidelines.”. “Blood pressure
of each patient was thus taken based on AHA-

recommended protocol” [11].

2.4 Waist Circumference

The circumference of the waist was measured at
the midway between the lower border of the least
palpable rib and the tip of the iliac crest using a
non elastic tape that produced a constant 100-g
tension. The tape was mounted around the body,
but not so tightly pulled that it was constricting..
With arms on the sides, feet placed close
together and weight uniformly spread around the
feet, the patient was made to stand. The waist
diameter was determined when the lungs are at
their usable residual potential at the end of a
normal expiration. To minimise the tug of
abdominal material during the waist
measurement, Before the actual calculation was
completed, the patient was requested to relax
and take a few deep, normal breaths.

2.4.1 Neck circumference

In the centre of the body, between the mid
cervical spine and the mid anterior neck, the
neck diameter will be determined to within 1 mm,
with weekly calibration of plastic tape [12]. In
men with a laryngeal prominence (Adam's
apple), it will be measured only below the
prominence. With the subjects standing erect,
with the face guided forward and shoulders
relaxed, all circumferences will be taken [13].

2.5 Collection of Blood Sample

It was first disinfected by the skin over the
median cubital vein, Applying surgical spirit,
along with the cubital fossa, to the cubital fossa,
Application of the proximal tourniquet to the
fossa. Then the Blood was extracted with a
sterile regular venipuncture needle. For sampling
and full blood count in a potassium ethylene
diamine tetra acetate bulb (EDTA), and was
examined under fifteen minutes.

2.6 Investigations
2.6.1 Biochemical parameter estimation

Platelet indices including plateletcrit, MPV, and
PDW, BMI, waist circumference, Blood Pressure,
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Fasting lipid profile, Fasting Blood sugars, Post
prandial Blood sugars

VARIABLE AND MEASUREMENT used are BMI:

weight/(height)2 expressed in Kg/Mtr2, Weight,
Blood pressure, Waist circumference.

2.7 Sample Size

The sample size was calculated by the following
formula

Sample size n =
a/2*(N-1)+p*(1-p)]

[DEFF*Np(1-p))/ [(d2/Z21-

Where was prevalence as 24.9% as per the
study by Gupta R et al. [14], the samples size
was calculated to be 125 which will be rounded
off to 130,with 99 % confidence interval

Population size (for finite population correction
factor or fpc) (N): 1000000 and Hypothesized %
frequency of outcome factor in the population (p):
13.1 %+/-10

Confidence limits as % of 100(absolute +/- %)(d):
10%

Design effect (for cluster surveys-DEFF): 1

3. EXPECTED OUTCOMES/RESULTS

This study aims at estimating correlation
between platelet indices in patients of metabolic
syndrome and results are expected to be
equivalent to the studies done earlier. The
previous studies have shown a significant
increase in total leukocyte and neutrophil count
and neutrophil/lymphocyte ratio (N/L) ratio in all
groups of metabolic syndrome. A similar result is
expected with platelet indices, where it showed
significantly higher in all cases of metabolic
syndrome.

4. DISCUSSION

Metabolic syndrome (MS) is a syndrome of
unified metabolic disorder which includes AO,
hypertension, HTG, HG and decreased HDL.

Obesity is a noncommunicable disease and non-
communicable diseases burden has been
expending in countries like India.

In a study done in 2019 by Adel Abdel-Moneim
[11] platelets count, PDW and MPV levels and
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platelets/lymphocyte ratio was ominously more
among subjects with Metabolic Syndrome in
comparison to the fit subjects. The research also
indicated the essential role of platelet indices,
leukocytes, as markers in the early detection of
individuals with components of metabolic
syndrome. Higher numbers of leukocytes and
erythrocytes have raised the likelihood of
metabolic syndrome in both sexes [15]. Platelets
were a safety factor for men, but platelets
appeared to be a risk factor for women, as per
study done by Pingping zhou et al. [16]. The
study aims at estimating correlation between
platelet indices in patients of metabolic
syndrome. Many studies related to various
aspects of this study were reported [17-21].
Evidence of widespread problem of metabolic
diseases is available from GBD studies [22-27].

5. CONCLUSION

This examination will throw a light on whether
Metabolic syndrome is a proinflammatory and
prothrombotic state, portrayed by change of
platelet indices. The study would help to suggest
whether plateletcrit is demonstrated to be a
factually critical biomarker alongside different
boundaries, for example, midsection periphery,
systolic pulse, and serum triglyceride levels. The
study would help in establishing whether
early detection and development of patients
utilizing these markers can prompt a general
decrease in morbidity and mortality inferable
from MetS.
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