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1 ABSTRACT

Introduction:

The sudden onset of a neurological deficit that can be linked to a specific vascular cause is
what defines a stroke. The burden of stroke is predicted to automatically rise in the
approaching years due to the increase in the population’s elderly people. Physiological
parameters of haemostatic significance is mean platelet volume (MPV) and Platelet
Distribution Width (PDW) , a measure of platelet function. Platelet count is not as crucial

to haemostasis as changes in MPV and PDW.

Objectives:

To establish the correlation between mean platelet volume and platelet distribution width
with severity of acute ischemic stroke and to assess the usefulness of MPV and PDW in

predicting prognosis in acute ischemic stroke.

Methodology:

All Patients admitted with Acute Ischaemic Stroke in inpatient wards , Department of
General Medicine, Thanjavur Medical College were consecutively selected till the sample
size of 75 was reached. After obtaining Ethical committee clearance and obtaining
informed written consent, the following investigations like complete hemogram, Diabetic
profile, Blood pressure, Mean Platelet Volume, Platelet Distribution Width were to be

done for the purpose of the study and results were to be done. MRS scale was used to
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assess severity of stroke. All data were entered into Microsoft excel and analyse using

SPSS version 16.

Results:

The mean Age (years) among the subjects was 60.52 (+ 7.33) ranging from 43 to 75 years.
Among the subjects, 33 (44%) were in 61 - 70 years, 30 (40%) were in 51 - 60 years and 8
(10.67%) were in < 50 years. Among the subjects, 47 (62.67%) were Males and 28
(37.33%) were Females. Among the subjects, 29 (38.67%) were Smoker, 33 (44%) were
Alcoholic. Among the subjects, 60 (80%) had Hypertension. Among the subjects, 32
(42.67%) had Diabetes Mellitus. The mean Mean Platelet Volume (fl) among the subjects
was 10.28 (£ 0.99) fl ranging from 8.7 to 12.4 fl. The mean Platelet Distribution Width
among the subjects was 14.91 (£ 1.23) ranging from 9 to 18.1%. Among the subjects, 40
(53.33%) had MRS Score 3 - 6 and 35 (46.67%) had MRS Score 0 — 2 on day 1. Among
the subjects, 46 (61.33%) had MRS Score 3 - 6 and 29 (38.67%) had MRS Score 0 — 2 on

day 7.

The mean Mean Platelet Volume (fl) with MRS score day 1showed that among Score 0 - 2
MPV was 9.83 (£ 0.72) which is lower by 0.84 and statistically significant compared to
MPV 10.67 (x 1.04) in Score 3 — 6. The mean Mean Platelet VVolume (fl) with MRS score
at day 7, among Score 0 - 2 MPV was 9.52 (= 0.47) which is lower by 1.23 and

statistically significant compared to MPV 10.75 (+ 0.94) in Score 3 — 6.

The mean Platelet Distribution Width with MRS score day 1, among Score 0 — 2 PDW
was 14.81 (£ 1.11) which is lower by 0.2 but not statistically significant compared to PDW

15 (£ 1.34) in Score 3 — 6. The mean Platelet Distribution Width with MRS score day 7,
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among Score 0 - 2 PDW was 14.47 (+ 0.91) which is lower by 0.71 and statistically

significant compared to PDW 15.19 (+ 1.33) in Score 3 — 6.

92.3% of the obese subjects, and 83.3% of the subjects with dyslipidemia had MRS score
3 — 6 with higher severity of stroke and the differences were statistically significant. The
Mean Platelet Volume among those with Hypertension, Diabetes and Dyslipidemia were
significantly higher compared to those without the risk factors. Subjects with more than 60
years of age and obese subjects had significantly higher mean platelet volume and the
differences were statistically significant. The Platelet Distribution Width among those with
higher age group and Dyslipidemia were significantly higher compared to those without

the risk factors.

Conclusion:

Independent predictors of the risk of stroke, MPV and PDW are elevated in acute ischemic
stroke. Higher MPV and PDW are linked to more severe stroke and have a worse
prognosis. A quick and uncomplicated test called the mean platelet volume and platelet
distribution width, which measures platelet reactivity, can be used to predict the severity

and course of an acute ischemic stroke in patients.

Keywords:

Acute Ischaemic Stroke, Mean Platelet VVolume , Platelet Distribution Width
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2 INTRODUCTION

Stroke is defined as having clinical symptoms of focal or generalised abnormalities of
brain function that last for 24 hours or longer or result in death and have no other evident
origin besides vascular. 'The second-leading cause of death and the main contributor to
disability worldwide is stroke. Because of the ageing population, there are more new
stroke cases. Furthermore, stroke affects young people in low- and middle-income nations.
Either an ischemic or hemorrhagic cause can result in a stroke. Stroke is consistently
linked to high mortality and morbidity rates. The rise in stroke mortality is attributed to a
variety of variables. When compared to hemorrhagic stroke, ischemic stroke is more

prevalent and causes greater mortality and DALY (disability-adjusted life-years lost).?

Stroke is a significant global health issue. It was the second-leading cause of mortality in
the world in 2011, accounting for 6.2 million fatalities.*Additionally, cerebrovascular
illness, which is the number one cause of adult disability, forces millions of stroke
survivors to adjust to a lifestyle that includes limitations on daily activities. The mortality

of stroke patients is impacted by a number of factors.

The severity of the stroke and the patient's age are the reliable indicators of outcome
during the acute phase of the disease. The degree of neurological damage (e.g., altered
mentation, language, behaviour, visual field deficit, motor deficit) and the size and
position of the infarction on neuroimaging techniques like MRI or CT scans can be used to
determine the severity of a stroke.Other important influences on stroke outcome include
the ischemic stroke mechanism, epidemiologic variables, coexisting diseases, and stroke

complications. *
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The most crucial time for effective intervention is in the early hours following an acute
stroke event. In order to address the hemodynamic parameters for improved outcomes, it is
important to identify the prognostic factors as early as feasible.’For the clinician to provide
a reasonable prognosis for each patient, to offer a practical management strategy, and to
aid patients and their families in understanding the course of the disease, knowledge of

prognostic indicators is essential.®

One of the most common causes of morbidity and mortality is cerebral vascular disease.
When atherosclerosis problems affect a vessel's blood flow, an ischemic stroke can result,
which eventually causes thrombus development. By forming intravascular thrombus
following the erosion or rupture of atherosclerotic plaques, platelets play a crucial role in
the pathogenesis of ischemic stroke. In order to effectively manage and treat stroke
patients, it is essential to continuously monitor haemostatic parameters like platelet
components due to the presence of blood clots in ischemic stroke. By forming
intravascular thrombus following the erosion or rupture of atherosclerotic plaques,
platelets play a crucial role in the pathogenesis of ischemic stroke. In order to effectively
manage and treat stroke patients, it is essential to continuously monitor haemostatic

parameters like platelet components due to the presence of blood clots in ischemic stroke.
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3 AIM AND OBJECTIVES

3.1 AIM:

To assess the worth of Mean Platelet Volume (MPV) and Platelet Distribution Width
(PDW) as a prognostic factor among patients with acute ischaemic stroke admitted in the

inpatient wards , Department of General Medicine, Thanjavur Medical College

3.2 OBJECTIVES:

1.To determine the value of mean platelet volume and platelet distribution width

2. .To Investigate any possible effects of mean platelet volume (MPV) and platelet

distribution width on short-term stroke prognosis

3. To establish the correlation between mean platelet volume and platelet distribution

width with severity of acute ischemic stroke.

4.To assess the usefulness of MPV and PDW in predicting prognosis in acute ischemic

stroke.

5. To correlate the value of mean platelet volume, platelet distribution width with other

risk factors for acute ischemic stroke.
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4 REVIEW OF LITERATURE

Review of Literature of this study is discussed under the following heads:

1. Stroke
a. Definition
b. Epidemiology
c. Types
d. Pathophysiology
e. Management
2. Ischemic Stroke
a. Classification
b. Pathophysiology
c. Management
3. Platelet indices in stroke
4. Reviews of articles depicting the usefulness of Mean Platelet Volume (MPV)
and Platelet Distribution Width (PDW) as a prognostic factor among patients

with acute ischaemic stroke
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STROKE
Definition:

"Rapidly developing symptoms and/or signs of localised and global loss of brain
function lasting for at least 24 hours with no evident cause other than of vascular origin,"

is how stroke is defined..
Burden:

Globally, cerebrovascular accidents (stroke) are the second prominent cause of death and
the third important cause of disability. 2Stroke causes dementia and depression by causing
the abrupt death of some brain cells owing to a lack of oxygen when the blood supply to
the brain is cut off by a blocked or torn artery.’Around the world, low- and middle-income
nations account for 70% of strokes and 87% of stroke-related fatalities and disability-
adjusted life years. ***The prevalence of ischemic infarctions, which account for about
87% of strokes, grew significantly between 1990 and 2016, which is attributed to lower
mortality and better clinical interventions. The majority of strokes are caused by primary
(first-time) haemorrhages, with secondary (second-time) haemorrhages accounting for

between 10% and 25%.%13
Burden of Stroke in India

Developing countries like India are experiencing a dual burden of communicable and non-
communicable diseases as a result of this epidemiological change. In rural areas, the
estimated prevalence rate of stroke is between 84 and 262/100,000, while in urban areas, it
is between 334 and 424/100,000. According to recent population-based studies, the

incidence (new cases) rate ranges from 119 to 145/100,000.*In India, there were 2.21
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times as many brain infarcts as haemorrhages. In India, stroke deaths made up 1.2% of all

fatalities. °

The term "stroke™ was first used in 1599 to describe the abrupt onset of symptoms as a
"stroke of God's hand." Physicians continued to use the term "apoplexy,” a diagnosis that
had been in use since the time of the Hippocratic literature, because it had not been
incorporated into the medical lexicon of the day. Although the word "stroke" is related to
the Greek word "apoplexia,” which means to be struck by a fatal blow, it would be
incorrect to make a direct comparison between our contemporary understanding of stroke

and what has traditionally been known as apoplexy.®

The World Health Organization’s definition:

A stroke is described by the World Health Organization as "rapidly established clinical
symptoms of focal (or global) interruption of brain function, lasting more than 24 hours or
resulting in death, with no clear cause other than of vascular origin" in 1970.* Despite its
continued popularity, the World Health Organization definition places a strong emphasis
on clinical symptoms. Due to significant developments in the "nature, chronology, clinical
gratitude of stroke and its imitators, and imaging results that demand a new definition," it
is currently regarded as out-of-date by the American Heart Association and American
Stroke Association.’®The American Heart Association and American Stroke Association
revised their accepted definition of stroke in 2013 to include silent infarctions, including
those of the cerebral, spinal, and retina. The American Heart Association/American Stroke
Association continues to include "silent” pathology in their “conventional” clinical

diagnosis of stroke, but this is a considerable buildup. To move toward a radiographic
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demonstration (tissue-based definition) of infarction or haemorrhage was the justification

for this change.

Definition of Stroke:

The term “stroke” should be generally used to include all of the following:

Definition of CNS infarction:

CNS infarction is brain, spinal cord, or retinal cell death attributable to ischemia, based on

1. Pathological, imaging, or other objective indication of cerebral, spinal cord, or retinal

focal ischemic injury in a definite vascular distribution; or

2. Clinical indication of cerebral, spinal cord, or retinal focal ischemic injury based on
symptoms continuing >24 hours or until death, and other aetiologies excepted. (Note: CNS
infarction comprises haemorrhagic infarctions, types I and II; see “Haemorrhagic

Infarction.”)

Definition of ischemic stroke:

“An episode of neurological dysfunction clinically defined by focal cerebral, spinal, or

retinal infarction.” (Note: Evidence of CNS infarction is defined above.)

Definition of silent CNS infarction:

“Imaging or neuropathological indication of CNS infarction, without a history of acute

neurological dysfunction attributable to the lesion.”

Definition of intracerebral haemorrhage:
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“A focal collection of blood within the brain parenchyma or ventricular system. And, that
is not caused by trauma.” (Note: Intracerebral haemorrhage comprises parenchymal

haemorrhages after CNS infarction, types | and 1l—see “Hemorrhagic Infarction.”)

Definition of stroke produced by intracerebral haemorrhage:

“Rapidly developing clinical signs of neurological dysfunction attributable due to a focal
collection of blood within the parenchyma of the brain or ventricular system. And that is

not caused by trauma.”

Definition of silent cerebral haemorrhage:

“A focal collection of chronic blood products within the parenchyma of thebrain,
subarachnoid space, or ventricular system on neuroimaging or neuropathological
examination And that is not caused by trauma and without a history of acute neurological

dysfunction attributable to the lesion.”

Definition of subarachnoid haemorrhage:

“Bleeding into the subarachnoid space (the space lying between the arachnoid membrane

and the pia mater of the brain or spinal cord).”

Definition of stroke caused by subarachnoid haemorrhage:

“Rapidly emerging signs of neurological dysfunction and/or headache because of bleeding
into the subarachnoid space (the space between the arachnoid membrane and the pia mater

of the brain or spinal cord), which is not produced by trauma.”

Definition of stroke caused by cerebral venous thrombosis:
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“Infarction or haemorrhage in the brain, spinal cord, or retina because of thrombosis of a
cerebral venous structure. Symptoms or signs caused by reversible oedema without

infarction or haemorrhage do not be eligible to be defined as stroke.”

Definition of stroke, not otherwise specified:

An occurrence of acute neurological dysfunction supposed to be produced by ischemia or
haemorrhage, continuing >24 hours or until death, but without adequate indication to be

classified as one of the above.*®

Types:
Generally, stroke is classified into two major types, such as,

I.  Ischaemic stroke (interruption of the blood supply to a part of the brain which
results in sudden loss of function) (80% of stroke)
Il.  Haemorrhagic stroke(as a result of rupture of a blood vessel or an abnormal
vascular structure) (20% of stroke). %
I1l.  Cerebral Venous Thrombosis

IV.  Spinal Cord Shock

80% of haemorrhagic strokes are caused by intracerebral and subarachnoid
haemorrhages. Subarachnoid haemorrhage is primarily caused by saccular aneurysms, it is
also linked to arteriovenous malformation, intracranial neoplasm, and some medications

like anticoagulants. Intracerebral haemorrhage is caused by uncontrolled hypertension that
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causes small vessels to burst.?** The following image represents the classification of

stroke, 23

Stroke is a neurological disorder characterized by blockage of blood vessels. Clots form in

the brain and interrupt blood flow, clogging arteries and causing blood vessels to break,

leading to bleeding. Rupture of the arteries leading to the brain during stroke results in the

sudden death of brain cells owing to a lack of oxygen. Stroke can also lead to depression

and dementia.?*

Figure 1. Classification of Stroke:

Stroke
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endocarditis * Shock
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infarction

33




RISK FACTORS :

The following table represents the modifiable and non-modifiable risk factors of stroke, %°

Table 1 Risk factors of Stroke:
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Nonmodifiable risk factors Modifiable risk factors

Age Hypertension

Sex Diabetes

Low birth weight Dyslipidemia
Race/ethnicity Obesity

Family history (including intracranial Metabolic syndrome
aneurysms) Diet and nutrition
Genetic predisposition (including Fabry  Cigarette smoking
disease, sickle cell disease, CADASIL, Alcohol consumption
coagulopathies) Physical inactivity

Obstructive sleep apnea
Large artery atherosclerosis:
Extracranial carotid disease
Extracranial vertebrobasilar
disease
Intracranial atherosclerosis
Arterial fibrillation
Aortic atherosclerosis
Patent foramen ovale
Prosthetic heart valves
Valvular heart disease
Cardiomyopathy
Acute myocardial infarction
Hypercoagulability
Hyperhomocysteinemia
Antiphospholipid antibody
syndrome

Abbreviation: CADASIL, cerebral autosomal dominant arteriopathy with subcortical
infarcts and leukoencephalopathy.

Pathophysiology:

The following image represents the pathophysiology of stroke, %’
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Figure 2. Pathophysiology

of Stroke:
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Two internal carotids located anteriorly and two vertebral arteries located posteriorly

control the blood flow to the brain (the circle of Willis). Haemorrhagic stroke is brought
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on by bleeding or blood vessel leaks, whereas ischemic stroke is brought on by insufficient
blood and oxygen delivery to the brain.Around 85% of stroke patients lose their lives as a
result of ischemic occlusions, with intracerebral haemorrhage accounting for the remaining
15%. In the brain, ischemic occlusion causes thrombotic and embolic situations.Vascular
narrowing brought on vascular atherosclerosis affects blood flow in thrombosis. Plaque
accumulation eventually causes the vascular chamber to narrow and clot, leading to
thrombotic stroke. Reduced blood supply to the brain region in an embolic stroke results in
an embolism; the reduced blood flow to the brain results in acute stress and premature cell
death (necrosis). Following necrosis, the plasma membrane is disrupted, organelles enlarge
and leak cellular contents into extracellular space, and neuronal function is lost.
Inflammation, energy failure, loss of homeostasis, acidosis, elevated intracellular calcium
levels, excitotoxicity, free radical-mediated toxicity, cytokine-mediated cytotoxicity,
complement activation, deterioration of the blood-brain barrier, activation of glial cells,
oxidative stress, and leukocyte infiltration are additional significant events that contribute

to stroke pathology.?*?-3

Diagnosis:

The following image represents the diagnosis of stroke ischaemic stroke to identify

arterial and cardiac causes. *

Figure 3. Diagnosis of stroke ischaemic stroke to identify arterial and cardiac causes:
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Both magnetic resonance imaging (MRI) and computerised tomography (CT) imaging
are effective diagnostic methods. Although CT imaging is more often utilised, MRI
provides information that is more precise and dependable. MRI imaging can distinguish
between thrombus and haemorrhage.** The following image represents the computer
tomography demonstrating Left middle cerebral artery (MCA) infarction indicated as
Axial nonenhanced hypoattenuating foci throughout the left sided white matter (with

arrows) and sulcal effacement in the left MCA territory, consistent with infarction.®

Figure 4. CT - Left middle cerebral artery (MCA) infarction:
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Management:

6

The following algorithm represents the AHA ACLS adult suspected stroke algorithm, *

Figure 5. AHA ACLS adult suspected stroke algorithm:
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Important Prehospital Interventions

Important Interventions at Hospital Arrival
Interventions should occur within 10 minutes of arrival.

Neurological Assessment & Stroke Team Evaluation
Interventions should eccur within 25 minutes of arrival.

v
Mo Head Blead Head Blead
Possible lschemic Stroke Commit Novrplogis;
[ Ribrinelytic Therapy Options/Exclusions [ —e

Qualifies for

Fibninolytic Therapy

Initiate post-rtBA stroke
pathway
Admission to ICU or stroke unit

within 3 hours of arrival.
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STROKE MANAGEMENT STRATEGIES
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Figure 6: Stroke therapy

Ischemic Stroke:
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A thrombotic or embolic event that reduces blood flow to the brain is the aetiology of an
ischemic stroke. When a thrombotic event occurs, the blood vessel that carries blood to the
brain becomes dysfunctional, usually as a result of atherosclerotic disease, arterial
dissection, fibromuscular dysplasia, or an inflammatory condition. An embolic event

occurs when bodily debris obstructs blood flow through the afflicted channel.’
Mechanism:

The following image represents the mechanism of ischaemic stroke, *®

Figure 7. Mechanism of Ischaemic stroke:
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A cascade of cellular events that result in necrosis and apoptosis are brought on by

cerebral ischemia, which reduces the availability of glucose and oxygen to the brain.The
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following image represents the cascade of the cellular events following cerebral ischemia,

*Figure 8. Cellular effects of ischemia:
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The major arteries of the brain include,

e ACA - anterior cerebral artery

e ACHA - anterior choroidal artery

e AICA - anterior inferior cerebellar artery
e LSA - lenticulostriate artery

e MCA - middle cerebral artery

e PCA - posterior cerebral artery

e PICA - posterior inferior cerebellar artery

e SCA — Superior Cerebellar Artery
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The following image represents the cerebral vasculature,*°

Figure 9. Cerebral vasculature:
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CLASSIFICATION:

The TOAST classification, which uses Trial of ORG 10172 in Acute Stroke Treatment,
is the one most frequently used for ischemic stroke.The following table represents the
pathological or etiological types of ischaemic strokebased on the TOAST classification

and its causes and prevalence, **
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The most prevalent subtype of stroke (37.3%) was large artery atherosclerosis, and the
most often affected region (49.6%) was the middle cerebral artery. The most frequent
subtype of infarctions in the anterior, middle, vertebral, and anterior and posterior inferior
cerebellar artery territories was large-artery atherosclerosis. In the areas of the basilar and
posterior cerebral arteries, small vessel blockage was the predominant subtype. In the area

of the superior cerebellar artery, cardio-embolism was the main factor.*?

Table 2. Types of ischaemic stroke based on the TOAST classification:

Stroke type Causes Percentage
Large artery thrombotic strokes Atherosclerotic plaques in the large blood vessels of the bram ~ 20%
lead to tschemia and infarction

Small penetrating artery thrombotic One or more vessels in the brain are affected 25%

stroke (Lacunar stroke) (microatheromatosts)

Cardiogenic embolic stroke Associated with cardiac dysthythmias, valvolar heart disease, 15%
and thromb in the left ventricles

Cryptogenic strokes Cause 1z unknown 5-10%

Strokes aszoctated with other causes Such as illictt drug use 20-25%
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PATHOPHYSIOLOGY:

The following image represents the pathophysiology of ischaemic stroke, %’

Figure 10. Pathophysiology of ischaemic Stroke:
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CLINICAL PRESENTATION®*

Clinical presentation of stroke depends on the area of the brain affected by occlusion of the

arteries. AHA/ASA (American heart association/American stroke association) have

popularised the FAST algorithm to diagnose stroke in the prehospital setting. FAST

acronym stands for facial droop, arm weakness, slurred speech and time of onset. Another

easy way to remember to signs of stroke is the 6S method or the BEFAST method.
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Stroke: Remember the 6S Method to Diagnose Stroke

e Sudden (symptoms usually start suddenly)

e Slurred Speech (speech is not clear, as if drunk)

e Side Weak (face, arm or leg or all three can get weak)
e Spinning (vertigo)

e Severe headache

e Seconds (note the time when the symptoms start and rush to the hospital)

Befast: Balance (loss of balance/dizziness), Eyes (disturbance of vision in one or both

eyes), Face (facial droop), Arm (weakness)and Speech (slurred) test.

Rapid Arterial Occlusion Evaluation Scale*®

Facial palsy: Absent (0), mild (1), and moderate (2)

Arm motor impairment: Normal to mild (0), moderate (1), and severe (2)

Leg motor impairment: Normal to mild (0), moderate (1), and severe (2)

Head/gaze deviation: Absent (0) and present (1)

Aphasia: Performs tasks correctly (0), performs one task correctly (1), and performs
neither task (2)

Agnosia: Recognizes his/her arm and deficit (0), does recognize his/her arm but not or
deficit (1), and does not recognize his/her arm or deficit (2)

A score of > 5, indicates higher likelihood of large vessel occlusion with 85% sensitivity
and 68% specificity
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NIH Stroke Scale

Tested  Title Responses and Scores
item
1A Level of 0-Nert
consciousness
1-Drowsy
2-Obtunded
3-Coma/unresponsive
1B Orientation 0-Answers both correctly

questions (2)
1-Answers 1 correctly
2-Answers neither correctly

1C Response to 0-Performs both tasks correctly
commands (2)

1-Peforms 1 task correctly
2-Performs neither

2 Gaze 0-Normal horizontal movements
1-Partial gaze palsy
2-Complete gaze palsy

3 Visual fields 0-No visual field defect
1-Partial hemianopia
2-Complete hemianopia
3-Blateral hemianopia

4 Facial movement ~ 0-Normal
1-Minor facial weakness
2-Partial facial weakness
3-Complete unilateral palsy

5 Motor function 0-No drift
(arm)
a. Left 1-Drift before 10 s
b. Right 2-Falls before 10 s

3-No effort against gravity
4-No movement

6 Motor function
(leg)
a. Left 1-Drift before 5s
b. Right 2-Falls before 5 s

3- No effort against gravity
4-No movement
7 Limb Bladia 0-No bladia
1-Ataxia in 1 limb
2-Ataxia in 2 limbs
8 Sensory 0-No sensory loss
1-Mild sensory loss
2-Severe sensory loss
9 Language 0-Normal
1-Mild aphasia
2-Severe aphasia
3-Mute or global aphasia
10 Articulation 0-Normal
1-Mild dysarthria
2-Severe dysarthria

1 Extinction or 0-Absent
inattention

1-Mild loss (1 sensory modality lost)
2-Severe loss (2 modalities lost)
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MANAGEMENT:#¢

There are two modalities of treatment available for treatment of acute ischemic stroke.

Intravenous thrombolysis and mechanical thrombectomy.

Management options include majorly thrombolysis using tPA or mechanical removal of
clot (Thrombectomy), anti-platelet drugs and Ancrod. *° The following table represents the
American Heart Association/American Stroke Association recommended selection criteria

for mechanical thrombectomy in acute ischemic stroke. *°

Table 3. Selection criteria for mechanical thrombectomy in acute ischemic stroke:

Functionally independent pre-stroke (mRS score of 0 to 1)

Acute 1schemic stroke receiving intravenous r-tPA within

4 5 hours of onset

Stroke caused by occlusion of the internal carotid artery or
proximal (M1) middle cerebral artery on imaging

(CT angiography)

Age =18 years old

NIHSS =zcore of =6

CT brain without evidence of large infarct (ASPECTS score =6)

Treatment 1s able to be mitiated (groin puncture) within 6 hours

of symptom onset

Anti-platelet therapy:

Aspirin administered within 48 hours decreases the risk of recurrent stroke and
resulting improvement in outcome. °“*?Aspirin offers less benefit than reperfusion

treatments, although it is inexpensive and widely available. Alternative options include

49



clopidogrel or aspirin-dipyridamole combinations, which are more expensive than aspirin
but slightly more effective than aspirin in the early detection of stroke.*®In individuals who
are at high risk, the combination of aspirin and clopidogrel, when given continuously for
around 3 weeks after the commencement of a small stroke or Transient Ischaemic Attack,

reduced the incidence of subsequent strokes.>*>>*

ALTEPLASE®"®8

For patients who meet the inclusion criteria and have symptom onset or last known
baseline within 3 hours, the AHA/ASA advises intravenous (1V) alteplase. A maximum
dose of 90 mg of IV alteplase is administered at 0.9 mg/kg. The first 10% of the dose is
administered as a bolus during the course of the first minute, and the remaining 90% is
administered over the following 60 minutes. For those chosen candidates, the time has

been increased to 4.5 hours.

The diagnosis of an ischemic stroke with "measurable neurological damage,"” the onset of
symptoms 3 hours or less prior to treatment, and the age of 18 or older are inclusion

criteria.
Role of statins:

Statin (3-hydroxy-3-methyl-glutaryl-coenzyme A reductase) is a lipid-lowering agent

that also has multiple cholesterol-independent pleiotropic effects, comprising of,

a. Improvement of endothelial function,
b. Inhibition of inflammation & thrombosis,
c. Promotion of angiogenesis & neuroprotection,

d. Stabilization of atherosclerotic plagues.*
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One can utilise statins like fluvastatin, simvastatin, rosuvastatin, atorvastatin,
pravastatin, and rosuvastatin. Through a comprehensive review and meta-analysis,
Irene Tramacere et al. examined the effect of statins for secondary prevention in
ischemic stroke patients or transient ischemic attack patients. They came to the
conclusion that statins are associated with a reduction in the absolute risk of

cardiovascular events and ischemic strokes.®°
Role of Physiotherapy:

The primary goals of the physiotherapy and rehabilitation is to prevent complications,
minimise impairments and maximise their function. The interventions include positioning,
early mobilisation, Modified Constraint-Induced Movement Therapy, strength trainingand

that improves the balance, gait and mobility. ®*

Blood pressure®*

The recommended blood pressure management is less than 180/105 mm Hg for the first 24
hours following IV alteplase, according to the guidelines. A new advice is for patients with
concomitant illnesses like acute heart failure or aortic dissection to initially decrease their
blood pressure by 15%. In patients with BP less than 220/120 mm Hg, who did not get IV
alteplase, and who do not have any concomitant disorders requiring blood pressure
lowering, there is no advantage of antihypertensive therapy to prevent death or
dependency. The first 48 to 72 hours following an acute ischemic stroke are affected by

this.

The recommendation in the guideline says it could be reasonable to lower blood pressure
by 15% in the first 24 hours for patients with greater than or equal to 220/120 mm Hg who

did not get IV alteplase, while the benefit is not guaranteed.
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10-20 mg of 1V labetalol and 5 mg of IV nicardipine every hour. Every five to fifteen

minutes, increase the dosage by 2.5 mg. 15 milligrammes per hour is the maximum dose.

1 to 2 mg of cilnidipine IV every hour. Every 15 minutes, double the dosage. 21 mg

maximum per hour
Enalapril and hydralazine could be options.

Because cerebral perfusion pressure depends on maintaining an elevated MAP when ICP

rises as a result of an ischemic event, hypotension and hypovolemia should be avoided.
Platelet Indices in Stroke

By sticking to the vascular endothelium, aggregating with other platelets, and starting the
coagulation cascade, platelets maintain haemostasis by preventing considerable blood loss
by producing a fibrin mesh. Inflammation, tissue development, and immunological
response all depend on platelets. A series of derived platelet characteristics known as
platelet indices (Pl1) — including plateletcrit, mean platelet volume (MPV), and platelet

distribution width (PDW) — are collected as part of the automatic complete blood count.

In people with hypertension and diabetes mellitus, two diseases that lead to the
development of vascular disease, platelet size is also observed to be increased. Since stroke
is a significant public health issue, it is necessary to identify additional risk factors and
potential preventive interventions.Platelets undergo a series of events (adhesion, release of
granule contents, shape change, and aggregation) in response to vascular injury or trauma,
which quickly lead to the creation of a platelet-fibrin plug. Thus, there is proof that acute

ischemic stroke magnifies platelet function.®
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Mean platelet volume, as well as platelet count, are an index of haemostasis and its
dysfunction i.e. thrombosis. Changes in MPV play a more important role in haemostasis
than platelet count. The mean lifespan of light platelets is shorter than that of heavy
platelets Perturbed megakaryocyte platelet haemostatic axis (MPHA), results in the
formation of hyper-functional platelets, which may contribute to the development of
vascular disease or an acute thrombotic event such as ischemic stroke or myocardial
infarction. Increase in platelet volume has been reported as a risk factor for acute
myocardial infarction, acute cerebral ischemia, transient ischemic attacks, and for death or
recurrent vascular events after myocardial infarction . Moreover, increased platelet size has
been reported in patients with vascular risk factors such as diabetes , hypercholesterolemia,

smoking, metabolic syndrome and in patients with renal artery stenosis.®*%*

Mean platelet volume (MPV) and Platelet Distribution Width (PDW) is a commonly used

biomarker of platelet function and activation
Platelet Distribution Width (PDW) and Mean Platelet VVolume

Platelet (PLT) is an important blood cell which plays a major role in physiological and
pathological processes such as coagulation, thrombosis, inflammation, and maintenance
the integrity of vascular endothelium. ®*PLT indices are a set of variables that are used to
assess the quantity, morphology, and proliferation of PLTs. Platelet count, mean platelet
volume, platelet volume distribution width, platelet crit, and platelet large cell ratio are all
platelet indices (PLCR). The MPV is the PCT/PLT count ratio. PDW, which is used to
define the different types of PLT volume, is the coefficient of PLT volume change. These
indices have a long history of use in the diagnosis of haematological disorders, but more
recently it was shown that they can affect a patient's prognosis in infectious infections. A

measure of platelet function and activity, platelet distribution width (PDW) displays
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variation in platelet size. A measure of platelet function and activity, platelet distribution
width (PDW) displays variation in platelet size. Patients with diabetes mellitus, cancer,
cardio-cerebrovascular diseases, and respiratory illnesses have been shown to have higher
PDW readings.®®®’Ninety-five percent of the individuals had a MPV between 7.2 and 11.7
fL.8384%8 74 rthermore, it has recently been discovered that individuals with critical
ilinesses, coronary artery disease, cancer, pulmonary embolism, and chronic obstructive
pulmonary disease have higher morbidity and mortality rates when their PDW levels are
higher. PDW reveals how uniformly sized the platelets are. A high PDW implies that
platelet size varies significantly, whereas a normal PDW suggests that platelets are
generally the same size. This difference is a sign of platelet activation and has been linked
to vascular disorders and several malignancies. If there is any blood vessel damage,
platelet activation mostly happens during the haemostasis process. Additionally, both acute

and chronic inflammatory response processes involve platelet activation.” %

The formula to calculate PDW is: SD/MPV (in fL) and [SD/MPV]x100 (in %). Normal

values of PDW are between 10 % and 17.9 %.%"%

Platelet size (MPV), a physiological characteristic of haemostatic importance, is a sign
(and possibly a factor of) platelet function. Discocytes, which make up up to 65% of
platelets, are smooth, disc-shaped cells; the remaining 10% to 35% of platelets are less
clearly defined cells (spherical platelets). The interpretation of platelet functional
manifestations and experimental measurements of platelet size are both significantly
impacted by morphological considerations of platelets. Platelets can be divided into
fractions by variances in platelet volume using counter flow centrifugation. The relevance
of the mean platelet volume (MPV) as a measure of platelet functional capability is

supported by the correlations between these variations in platelet volume and variations in
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density, dense body content, platelet aggregation to ADP (adenosine diphospate), and
serotonin uptake and release.**"*Large platelets produce more prothrombotic factors, are
physiologically more reactive, and aggregate more readily. Additionally, compared to
small platelets, they have more dense granules and release more beta thromboglobulin and
serotonin. Platelet count and mean platelet volume both serve as indicators of haemostasis
and its dysfunction, or thrombosis. Platelet count is not as crucial to haemostasis as
changes in MPV. A variety of intrinsic and extrinsic factors control platelet volume.

Compared to heavy platelets, light platelets have a lower average lifespan.’®*%

The normal mean platelet volume ranges between 7.5fl to 10.5 fl.

100 %
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Fig 1. Histogram of platelet size distribution and the definition
of platelet size deviation width (PDW), and platelet-large cell ratio
(P-LCR). The distribution width at the level of 20% was defined as
PDW, and the percentage of the platelets with a size of more than 12 fL
was defined as P-LCR.

Figure 11: Histogram showing PDW
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Reviews of articles depicting the usefulness of Mean Platelet Volume (MPV) and
Platelet Distribution Width (PDW) as a prognostic factor among patients with acute

ischaemic stroke

1. Zheng et al (2022)"did a systematic review and meta-analysis to explore the effect
of MPV, PDW on clinical outcomes in Acute Ischaemic Stroke(AlS) and suggested
that elevated MPV may be a predictive marker of adverse clinical outcome of AlS,
especially in non-thrombolytic patients, while PDW has insufficient value in
predicting clinical outcome of AlS.

2. Yao et al (2022)'%did a study to investigate the baseline characters that influence
3-month clinical outcomes in patients with acute ischemic stroke (AIS) after
thrombolytic therapy among 241 AIS patients who are treated with thrombolytic
therapy with recombinant tissue plasminogen activator and found a correlation
between elevated MPV and worse outcome at 3 months, particularly in large-artery
atherosclerosis stroke patients. MPV and platelet count are negative correlated (r =
—0.375, p = 0.000). MPV and platelet-to-lymphocyte ratio (PLR) (r = 0.83, p =
0.000), MPV and platelet distribution width (PDW) (r = 0.820, p = 0.000) both
have highly positive linear correlations in patients with good outcome.

3. Sotero et al (2021)%analysed the association of platelet indices and prognosis of
stroke in a cohort of 267 patients treated with rtPA.134 (50.2%) females, with a
median (IQR) age of 74 years (64-82). MPV values were higher in patients with
mRS 3-6 (median 8.2fL versus 7.8fL, p = 0.013). This association remained
significant (OR = 1.36, 95% CIl 1.003-1.832, p = 0.048) after adjustment for
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variables associated with prognosis. There was a trend to unfavourable prognosis at
90 days in patients with higher MPV. Regarding the association between platelet
parameters and haemorrhagic transformation, higher PDW was associated with
more severe haemorrhagic transformation.

Kamat et al (2020)*®conducted a study on 60 patients with ischemic stroke and
found that 40% of the study patients were aged between 60-80 years and 60% of
study population were male and 40% female. The co-morbid conditions present
were hypertension in 50%, diabetes mellitus in 41% .The MPV was raised
(>12.5fl) in 64 %of the patients. The clinical severity of stroke at presentation as
determined by the Modified Rankin‘s scale (MRS) were moderate (20%),
moderately severe (35%) and severe disability in 36.7% of cases. In our study
MPV showed statistically significant correlation with Ischemic stroke severity.
Clinical outcome as assessed by comparing MRS at admission and discharge with
presentation MPV showed 25% moderately, 30% moderately severe and 23% were
severely disabled. However, no statistical significance was seen.

Shubham Sharma and Somya Goyal (2020)'® did a study to study the
Association between platelet indices and severity of acute ischemic stroke in 100
Diabetes patients. Diabetic patients with ischemic stroke had higher PDW , MPV
& PCT. No significant association was found between platelet indices and severity
of stroke. Higher value of MPV, PDW & PCT (Platelet count) were associated with
poor outcome.

Govind D et al (2020)"”aimed to find the association between various
hematological indices such as Mean platelet Volume (MPV), Platelet Distribution

Width (PDW), Platelet to Lymphocyte ratio (PLR), and National Institute of Health
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Stroke Scale (NIHSS). There is a positive correlation between PLR and NIHSS
scores.

Punekar and Shukla (2019)'*®showed that there was direct relationship of MPV,
PC and PLCR with severity of ischemic stroke and inverse relationship of PDW
and PCT with severity of ischemic stroke. PC and PLCR were higher in patient
with ischemic stroke but PC showed not significant change whereas PLCR showed
significant abnormal changes in ischemic stroke patient.

Mohammed et al (2019)*did a study to determine whether an association exists
between MPV and plateletcrit (PCT) and outcome of 157 patients with acute
ischemic stroke. About 50% of the participants have favourable outcome. MPV
was significantly higher in the unfavourable group (10.4 £ 2.3 fL) than in the
favourable one (8.7 £ 1.3 fL) (P < 0. 001). The mean PCT was significantly higher
in the unfavourable group (0.28 = 0.1%) than in the favourable one (0.25 + 0.1%)
(P = 0. 04) but not considered as an independent predictor of poor short-term
outcome of acute stroke.

. Gao et al (2018)'%°did a study to determine the associations between PDW and
clinical outcomes after intravenous thrombolysis in stroke patients. PDW was
significantly higher for a good outcome than a poor outcome (p=0.005), with
median (interquartile range) values of 16.2 (13.2-17.2) and 13.6 (12.5-15.9),
respectively. PDW was also higher in patients with early neurological improvement
than in patients without improvement (p=0.020) and did not differ between
haemorrhage and non haemorrhage patients. The association between PDW
,16.05% and poor outcome remained in a multivariable logistic regression analysis,

with an OR of 6.68 and a 95% CI of 1.69-26.49 (p=0.007).
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10.

11.

12.

Vyawahare and Donge (2018)''%did a study to assess an association of platelet
indices in acute ischemic stroke among 100 consecutive cases of acute ischemic
stroke and equal number of age and gender match healthy controls were enrolled in
study. Cases and controls ranged from 55 to 65 years of age with males (55%)
outnumbering females (45%) in both groups. Incidence of hypertension, diabetes,
alcohol, obesity, dyslipidaemias well as mean MPV, PDW, P-Icr and platelet count
were more in cases than controls. Platelet indices increased in severe stroke,
amongst MPV and platelet count increase was statistically significant. 25%
mortality observed in studied cases. MPV and platelet count were increased in
death and dependent cases compared to discharge and independent cases while
PDW and P-lcr had positive correlation. Acute ischemic stroke associate
hyponatremia had higher mortality.

Sarkar et al (2018)'*'studied 70 non diabetic non hypertensive ischemic stroke
patients without previous thrombotic events & not on anti platelet medications
within 24 hour of onset of symptoms & compared with equal number of age and
sex matched controls. Mean age of patients was 55 + 7.11 and of controls was 52 +
5.37. According to CNS patients were divided in two groups; with comprehension
deficit (1st group, 32 patients) & without comprehension deficit (2nd group, 38
patients).Mean value for PDW & MPV in 1st group was 18.675 + 3.494 & 12.894
+ 1.270 respectively and in 2nd group was 18.62 + 3.387 & 12.42 + 0.984
respectively and was significantly higher than mean value of 15.694 + 3.127 &
10.46 + 1.273 of PDW & MPV respectively in controls. In both study groups PDW
& MPV was found to be significantly associated with severity of motor deficit.
Meena et al (2017)**did a study to establish the correlation between MPV and

stroke among fifty patients diagnosed with an acute ischemic stroke and showed
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13.

14.

15.

significant in reduction in Mean RBC, increase in Mean HB , increase in mean
MPV and reduction in mean platelet count among the two groups.

Ugur Lok et al (2017)**%did a study to investigate any possible effects of mean
platelet volume (MPV) on short-term stroke prognosis and functional outcome in
250 patients with first-ever acute ischemic stroke (FEAIS) and showed that in
subgroups based on MRS scores, there were no statistically significant differences
according to median latency (p=0.087), median hospitalization (p=0.394), TIV
(p=0.201), and MPV levels (p=0.847). Furthermore, there were no differences in
MPV levels between the MRS based groups (p=0.527).

Al Tameemi et al (2012)"*did a study assessing the relation of acute IS with
different platelet indices among Fifty patients. 25 of them had first acute Ischaemic
Stroke (IS) (mean age 64 years, 12 (48%) were males) [group 1], while the rest 25
patients were those with more than one IS (mean age 68 years, 16 (64%) were
males) [group 2] in comparison with the control group (20) subjects (mean age 57
years, 10 (50%) males). The mean platelet count (MPC) was found to show
significant difference between group 2 versus group 1 and control (P=0.012,
P=0.023 respectively), while no statistically significant differences were reported
with the other indices (MPV, PDW or P-LCR). Linear negative correlation was
demonstrated between MPC and MPV, PDW and P-LCR in group 1, such
correlation wasn't found in group 2.

O’ Malley et al (1995)®studied 58 stroke patients consecutively admitted to a
geriatric medical unit. Mean platelet volume was higher in acute stroke (11.3
compared with 10.1 fL in control subjects; P<.001, Student’s t test). In addition,
platelet count was reduced in stroke patients (255%109/L) compared with control

subjects (299x109/L; P<.01).
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5 RESEARCH QUESTION OR HYPOTHESIS

5.1 RESEARCH QUESTION:

Whether Mean Platelet Volume (MPV) and Platelet Distribution Width
(PDW) can be used as a prognostic factor among patients with acute

ischaemic stroke?

5.2 NULL HYPOTHESIS:

There is no association between Mean Platelet Volume (MPV) and Platelet

Distribution Width (PDW) and prognosis of acute ischaemic stroke

5.3 ALTERNATE HYPOTHESIS:

There is association between Mean Platelet Volume (MPV) and Platelet

Distribution Width (PDW) and prognosis of acute ischaemic stroke
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6 METHODOLOGY

6.1 STUDY SUBJECTS:

Patients admitted with Acute Ischaemic Stroke in inpatient wards , Department of

General Medicine, Thanjavur Medical College.

6.2 STUDY DESIGN:

Cross sectional Observational study

6.3 STUDY SETTING:

Department of General Medicine, Thanjavur Medical College., Tamil Nadu

6.4 SAMPLING PROCEDURE:

All Patients admitted with Acute Ischaemic Stroke in inpatient wards , Department of
General Medicine, Thanjavur Medical College were consecutively selected till the sample

size was reached.
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6.5 INCLUSION CRITERIA:

1. Age more than 18 years
2. Confirmed cases of stroke by history, neurologic examination and imaging modalities.

3. Patients who are willing to give written, informed consent

6.6 EXCLUSION CRITERIA:

1. Patients with haemorrhagic stroke and previous attack of ischemic stroke.

2. Patients with comorbid medical illnesses likely to interfere with platelet function or
morphology like chronic kidney disease, heart bypass surgery, chronic liver diseases and

leukaemia.

3. Patients receiving medication likely to interfere with platelet morphology or function

like aspirin and other NSAIDs, antihistamines and some antibiotics.

4. Patients presenting 48hrs after onset of neurological symptoms

6.7 SAMPLE SIZE:

According to Sarkar et al'® study, considering the standard deviation of Platelet
Distribution Width among patients with Acute Ischaemic stroke with comprehension
deficit as 18.68 with a precision of 5 and 95% confidence interval, the sample size is

calculated as
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N =2721-0/2 * 62/d2

Z1-0/2 - two tailed proabability for 95% confidence interval = 1.96

o - standard deviation of Platelet Distribution Width among patients with Acute Ischaemic

stroke with comprehension deficit = 18.68

d - precision or allowable error for Platelet Distribution Width among patients with Acute

Ischaemic stroke with comprehension deficit =5

N =1.96"2 * 18.68"2 / 0.05"2

N = 53.62

Thus the total sample size required for the study is 75 after addition of 20% non-

responsive rate

6.8 STUDY PROCEDURE:

All Patients admitted with Acute Ischaemic Stroke in inpatient wards , Department of
General Medicine, Thanjavur Medical College were consecutively selected till the sample
size of 75 was reached. After obtaining Ethical committee clearance and obtaining
informed written consent, the following investigations were to be done for the purpose of
the study and results were to be done.
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PARAMETER ANALYSED:

Complete hemogram

Fasting and post prandial blood sugars, HbAlc
Fasting lipid profile

Renal function tests and serum electrolytes

Mean platelet volume and platelet distribution width
Electrocardiogram

Echocardiography

Imaging studies for patients alone (CT , MRI)

Modified Rankin Scale ( MRS)

Table 4: Modified Rankin Scale ( MRS)**

Modified Rankin Scale

0 No symptoms

1 No significant disability. Able to carry out all usual activities, despite
some symptoms.

2 Slight disability. Able to look after own affairs without assistance, but
unable to carry out all previous activities.

3 Moderate disability. Requires some help, but able to walk unassisted.

4 Moderate severe disability. Unable to attend to own bodily needs
without assistance, and unable to walk unassisted.

5 Severe disability. Requires constant nursing care and attention,
bedridden, incontinent.

6 Dead
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6.9 ETHICAL CONSIDERATION:

Institutional Ethical Committee approval was obtained before the start of the study.

Informed written consent was obtained from each participant.

Source of Funding: NIL

Conflict of Interest: NIL

6.10 STUDY PERIOD:

2 years

6.11 STATISTICAL METHODS:

Descriptive Statistics:

1. Numerical variables like age are represented in mean, median, mode and standard
deviation.
2. Categorical variables like gender are represented in frequencies and percentages.

Pie-charts and bar diagrams are used as appropriate.

Inferential Statistics:

3. When a Numerical variable is associated with the Numerical variables such as
Pearson’s correlation test is used after checking for normality. The Pearson
product-moment correlation coefficient (Pearson’s correlation, for short) is a
measure of the strength and direction of association that exists between two

variables measured on at least an interval scale.
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When a Categorical Variable is associated with a categorical variable, the variables
are represented in both by tables and bar diagrams. For test of significance, chi-
square test is used. The chi-square test for independence, also called Pearson's chi-
square test or the chi-square test of association, is used to discover if there is a
relationship between two categorical variables. Fisher’s exact test is used when
more than 20% of the cell values have expected cell value less than 5.

The independent-samples t-test (or independent t-test, for short) compares the
means between two unrelated groups on the same continuous, dependent variable.
The one-way analysis of variance (ANOVA) is used to determine whether there are
any statistically significant differences between the means of three or more
independent (unrelated) groups

P-values less than 0.05 were considered statistically significant.

Data was entered in MS excel sheet and analysed using SPSS software version 16.
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7 RESULTS

Results of the study is discussed under the following headings:
I.Age (years)

I1.Age group

I11.Gender

IV.Smoker

V.Alcoholic

V1. Anthropometry

VIIL.BMI (kg/m2)

VI11.BMI class
IX.Hypertension

X. Blood Pressure
Xl.Diabetes Mellitus

XI1. Blood Sugar
XI1.HbA1C
XIV.Dyslipidemia

XV.Mean Platelet VVolume (fl)

XVI.Platelet Distribution Width
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XVII.MRS score dayl

XVIII.MRS score day 7

XIX.Mean Platelet Volume (fl) with MRS score day 1
XX.Mean Platelet Volume (fl) with MRS score day 7
XXI.Platelet Distribution Width with MRS score dayl
XXIlI.Platelet Distribution Width with MRS score day 7
XXIII. Risk factors with MRS score day 1

XXIV. Risk factors with Mean Platelet Volume

XXV. Risk factors with Platelet Distribution Width
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I.AGE (years)

The mean Age (years) among the subjects was 60.52 (£ 7.33) ranging from 43 to

75 years.

Frequency

Table 5.Age (years)

Age (years)
Mean 60.52
Median 60
Std. Deviation 7.33
Range 32
Minimum 43
Maximum 75

Figure 12.Age (years)
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11.LAGE GROUP

Among the subjects, 33 (44%) were in 61 - 70 years, 30 (40%) were in 51 - 60

years and 8 (10.67%) were in < 50 years

Table 6.Age group
Age group Frequency Percent
< 50 years 8 10.67
51 - 60 years 30 40.00
61 - 70 years 33 44.00
> 70 years 4 5.33
Total 75 100.00
Figure 13.Age group
Age group
35 33
30
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20
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111.GENDER

Among the subjects, 47 (62.67%) were Males and 28 (37.33%) were Females

Table 7.Gender
Gender Frequency Percent
Males 47 62.67
Females 28 37.33
Total 75 100.00
Figure 14.Gender
Gender

= Males = Females
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IV.SMOKER

Among the subjects, 29 (38.67%) were Smoker

Table 8.Smoker
Smoker Frequency Percent
Yes 29 38.67
No 46 61.33
Total 75 100.00
Figure 15.Smoker
Smoker
= Yes = No
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V.ALCOHOLIC

Among the subjects, 33 (44%) were Alcoholic

Table 9.Alcoholic

Alcoholic Frequency Percent
Yes 33 44.00
No 42 56.00
Total 75 100.00

Figure 16.Alcoholic

Alcoholic
= Yes = No
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V1. ANTHROPOMETRY

The mean Height (cm) among the subjects was 164.29 (x 8.08) cm ranging from

150 to 185 cm. The mean Weight (kg) among the subjects was 71.27 (= 7.81) kg ranging

from 55 to 87.5 kg.
Table 10. Anthropometry
N Mean Std. Deviation Minimum Maximum
Height (cm) 75 164.29 8.08 150.0 185.0
Weight (kg) 75 71.27 7.81 55.0 87.5
Figure 17. Anthropometry
Anthropometry
180 164.29
160
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40
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0
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VIL.BMI (kg/m2)

The mean BMI (kg/m2) among the subjects was 26.4 (x 2.7) kg/m2 ranging from

21.5 to0 32.2 kg/m?.

Table 11.BMI (kg/m2)

BMI (kg/m2)
Mean 26.40
Median 26.1
Std. Deviation 2.70
Range 10.7
Minimum 215
Maximum 32.2

Figure 18.BMI (kg/m2)

Frequency

26
BMI (kg/m2)
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VII1.BMI class

Among the subjects, 33 (44%) were Overweight, 29 (38.67%) were Normal and

13 (17.33%) were Obese
Table 12.BMI class
BMI class Frequency Percent
Normal 29 38.67
Overweight 33 44.00
Obese 13 17.33
Total 75 100.00

Figure 19.BMI class

BMI class

= Normal = Overweight = Obese
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IX.HYPERTENSION

Among the subjects, 60 (80%) had Hypertension

Table 13.Hypertension

Hypertension Frequency Percent
Yes 60 80.00
No 15 20.00
Total 75 100.00

Figure 20.Hypertension

Hypertension

= Yes = NO
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X. Blood Pressure

The mean Systolic Blood Pressure among the subjects was 154.85 (x 12.82) mm
Hg ranging from 128 to 184 mm Hg. The mean Diastolic Blood Pressure among the

subjects was 85.63 (+ 6.99) mm Hg ranging from 70 to 106 mm Hg.

Table 14. Blood Pressure

N Mean S.td'. Minimum Maximum
Deviation
Systolic Blood 75 | 154.85 12.82 128.0 184.0
Pressure (mm Hg)
Diastolic Blood 75 85.63 6.99 70.0 106.0
Pressure (mm Hg)
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Xl1.Diabetes Mellitus

Among the subjects, 32 (42.67%) had Diabetes Mellitus

Table 15.Diabetes Mellitus

Diabetes Mellitus Frequency Percent
Yes 32 42.67
No 43 57.33

Total 75 100.00

Figure 21.Diabetes Mellitus

Diabetes Mellitus
= Yes = No
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The mean Fasting Blood Sugar (mg/dl) among the subjects was 110.31 (+ 21)
mg/dl ranging from 86 to 151 mg/dl. The mean Post Prandial Blood Sugar (mg/dl) among

the subjects was 175.73 (+ 45.75) mg/dl ranging from 117 to 287 mg/dl.

X11.BLOOD SUGAR

Table 16. Blood Sugar

Mean

Std.

- Minimum
Deviation

Maximum

Fasting Blood
Sugar (mg/dl)

75

110.31

21.00 86.0

151.0

Post Prandial
Blood Sugar
(mg/dl)

75

175.73

45.75 117.0

287.0

200
180
160
140
120
100
80
60
40
20

Fasting Blood Sugar (mg/dl)

110.31

Figure 22. Blood Sugar

Blood Sugar

175.73

Post Prandial Blood Sugar (mg/dl)

82




Frequency

The mean HbA1C among the subjects was 7.04 (+ 0.62) ranging from 6 to 8.5%.

XI1.HbA1C

Table 17.HbA1C

HbA1C
Mean 7.04
Median 6.8
Std. Deviation 0.62
Range 25
Minimum 6
Maximum 8.5

Figure 23.HbA1C
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HbA1C
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Among the subjects, 18 (24%) had Dyslipidemia

XIV.DYSLIPIDEMIA

Table 18.Dyslipidemia

Dyslipidemia Frequency Percent
Yes 18 24.00
No 57 76.00
Total 75 100.00

Figure 24.Dyslipidemia

Dyslipidemia

= Yes = No

84




XV.MEAN PLATELET VOLUME (fl)

The mean Mean Platelet Volume (fl) among the subjects was 10.28 (£ 0.99) fl

ranging from 8.7 to 12.4 fl

Table 19.Mean Platelet Volume (fl)

Mean Platelet Volume (fl)
Mean 10.28
Median 10.1
Std. Deviation 0.99
Range 3.7
Minimum 8.7
Maximum 12.4

Figure 25.Mean Platelet Volume (fl)
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Frequency

Mean Platelet Volume (fl)
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XVI.PLATELET DISTRIBUTION WIDTH

The mean Platelet Distribution Width among the subjects was 14.91 (+ 1.23)

ranging from 9 to 18.1%.

Table 20.Platelet Distribution Width

Platelet Distribution Width (%o)
Mean 14.91
Median 15.1
Std. Deviation 1.23
Range 9.1
Minimum 9
Maximum 18.1

Figure 26.Platelet Distribution Width
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XVII.MRS score dayl

Among the subjects, 40 (53.33%) had MRS Score 3 - 6 and 35 (46.67%) had MRS

Score 0 —2 on day 1.

Table 21.MRS score dayl

MRS score dayl Frequency Percent
Score 0 -2 35 46.67
Score3-6 40 53.33

Total 75 100.00

Figure 27.MRS score dayl

MRS score dayl
mScore0-2 =Score3-6




XVII1.MRS SCORE DAY 7

Among the subjects, 46 (61.33%) had MRS Score 3 - 6 and 29 (38.67%) had

MRS Score 0 —2 on day 7.

Table 22.MRS score day 7

MRS score day 7 Frequency Percent
Score 0 -2 29 38.67
Score3-6 46 61.33

Total 75 100.00

Figure 28.MRS score day 7

MRS score day 7
mScore0-2 =Score3-6
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XIX.MEAN PLATELET VOLUME (FL) WITH MRS SCORE DAY 1

The mean Mean Platelet Volume (fl) with MRS score day 1, among Score 0 - 2
MPV was 9.83 ( 0.72) which is lower by 0.84 and statistically significant compared to

MPV 10.67 (£ 1.04) in Score 3- 6

Table 23. Mean Platelet Volume (fl) with MRS score day 1

p
MRS score N Mean Std. Mean | value
day1 dev. diff. by 't’
test
Mean Platelet Seore 0 - 2 3 983 072 0.839 | 0.001

Figure 29. Mean Platelet Volume (fl) with MRS score day 1

Mean Platelet Volume (fl)

10.8 10.67
10.6

10.4
10.2
10

9.83

9.8

9.6

9.4
Score 0 -2 Score 3-6

MRS score day 1
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XX.MEAN PLATELET VOLUME (FL) WITH MRS SCORE DAY 7

The mean Mean Platelet Volume (fl) with MRS score at day 7 among Score 0 - 2
MPV was 9.52 (+ 0.47) which is lower by 1.23 and statistically significant compared to

MPV 10.75 (£ 0.94) in Score 3- 6

Table 24.Mean Platelet Volume (fl) with MRS score day 7

p
MRS score day Std. Mean | value
7 N Mean dev. | diff. | by't
test
Mean Platelet Score 0 - 2 29 952 047 1.231 | 0.001
Volume (ﬂ) Score3 -6 46 10.75 0.94

Figure 30.Mean Platelet Volume (fl) with MRS score day 7

Mean Platelet Volume (fl)

10.75

9.52

Score0 -2 Score3-6
MRS score day 7
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XXI.PLATELET DISTRIBUTION WIDTH WITH MRS SCORE DAY1

The mean Platelet Distribution Width with MRS score day 1 among Score O - 2
PDW was 14.81 (x 1.11) which is lower by 0.2 but not statistically significant compared to

PDW 15 (£ 1.34) in Score 3- 6

Table 25.Platelet Distribution Width with MRS score dayl

P
MRS score N Mean Std. Mean | value
dayl dev. diff. by 't’
test
Platelet Score 0 -2 35 14.81 1.11
Distribution 0.197 | 0.494
Width Score 3-6 40 15.00 1.34

Figure 31.Platelet Distribution Width with MRS score dayl

Platelet Distribution Width
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XXI.PLATELET DISTRIBUTION WIDTH WITH MRS SCORE DAY 7

The mean Platelet Distribution Width with MRS score day 7, among Score 0 - 2
PDW was 14.47 (+ 0.91) which is lower by 0.71 and statistically significant compared to

PDW 15.19 (+ 1.33) in Score 3-6

Table 26.Platelet Distribution Width with MRS score day 7

Y
MRS score day Std. Mean | value
7 N Mean | Gey. | diff. | by't
test
Platelet Score0-2 29 14.47 0.91
Distribution 0.715 | 0.013
Width Score 3-6 46 15.19 1.33

Figure 32.Platelet Distribution Width with MRS score day 7

Platelet Distribution Width
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XXI. RISK FACTORS WITH MRS SCORE DAY 1

92.3% of the obese subjects, and 83.3% of the subjects with dyslipidemia had MRS
score 3 — 6 with higher severity of stroke and the differences were statistically significant.
The other risk factors like age, gender, smoking, alcoholic, hypertension and diabetes

mellitus was not statistically significant with the MRS score distribution.

Table 27. Risk factors with MRS score day 1

MRS score dayl
Risk factors Chi sq. p value
Score 0 -2 Score 3-6

Age group 19 (50%) 19 (50%) 0.558
Gender 21 (44.7%) 26 (55.3%) 0.655
Smoker 12 (41.4%) 17 (58.6%) 0.466
Alcoholic 17 (51.5%) 16 (48.5%) 0.456
Obesity 1 (7.7%) 12 (92.3%) 0.002
Hypertension 27 (45%) 33 (55%) 0.583
Diabetes Mellitus 11 (34.4%) 21 (65.6%) 0.066
Dyslipidemia 3 (16.7%) 15 (83.3%) 0.003
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Figure 33. Risk factors with MRS score day 1
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XXIV. RISK FACTORS WITH MEAN PLATELET VOLUME

The Mean Platelet Volume among those with Hypertension, Diabetes and

Dyslipidemia were significantly higher compared to those without the risk factors.

Subjects with more than 60 years of age and obese subjects had significantly higher mean

platelet volume and the differences were statistically significant.

The other risk factors like gender, smoking and alcoholic were not statistically

significant with the mean platelet volume distribution.

Table 28. Risk factors with Mean Platelet Volume

Mean Platelet Volume (fl)
Standard Mean t' testp

N Mean Deviation diff value
<60 years 38 9.91 0.81

Age group 0.74 0.001
> 60 years 37 10.65 1.03
Males 47 10.28 0.99

Gender 0.01 0.956
Females 28 10.27 1.00
Yes 29 10.38 0.96

Smoker 0.16 0.486
No 46 10.21 1.02
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Yes 33 10.22 0.96

Alcoholic 0.10 0.654
No 42 10.32 1.03
Yes 13 11.29 0.91

Obesity 1.23 0.001
No 62 10.06 0.87
Yes 60 10.42 1.03

Hypertension 0.70 0.001
No 15 9.71 0.51
Yes 32 10.69 1.08

Diabetes Mellitus 0.73 0.002
No 43 9.97 0.80
Yes 18 11.46 0.70

Dyslipidemia 1.56 0.001
No 57 9.90 0.74
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Figure 34. Risk factors with Mean Platelet Volume

Risk factors with Mean Platelet Volume
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XXV. RISK FACTORS WITH PLATELET DISTRIBUTION WIDTH

The Platelet Distribution Width among those with higher age group and

Dyslipidemia were significantly higher compared to those without the risk factors.

The other risk factors like gender, smoking, alcoholic, diabetes and hypertension

were not statistically significant with the Platelet Distribution Width distribution.
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Table 29. Risk factors with Platelet Distribution Width

Platelet Distribution Width

Standard Mean | t'testp

N Mean Deviation diff value

<60 1 a8 | 4452 131
years

Age group 0.78 0.004

> 60 37 | 1531 1.02
years

Males 47 14.91 1.42

Gender 0.01 0.982
Females 28 14.91 0.86
Yes 29 15.10 1.16

Smoker 0.31 0.274
No 46 14.79 1.28
Yes 33 15.05 1.12

Alcoholic 0.24 0.395
No 42 14.80 1.31
Yes 13 15.18 1.93

Obesity 0.33 0.549
No 62 14.85 1.05
Yes 60 15.07 1.03

Hypertension 0.81 0.086
No 15 14.26 1.74
Diabet Yes 32 15.21 1.03

iabetes

Mellitus 0.53 0.057
No 43 14.69 1.33
Yes 18 15.88 0.74

Dyslipidemia 1.27 0.001
No 57 14.61 1.20
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Figure 35. Risk factors with Platelet Distribution Width
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8 DISCUSSION

The main objective of the study is to assess the correlation of Mean Platelet VVolume
(MPV) and Platelet Distribution Width (PDW) and stroke severity and also to find their

use as a prognostic factor among patients with acute ischaemic stroke.

The mean Age (years) among the subjects was 60.52 (£ 7.33) ranging from 43 to 75
years.Among the subjects, 33 (44%) were in 61 - 70 years, 30 (40%) were in 51 - 60 years
and 8 (10.67%) were in < 50 years.Among the subjects, 47 (62.67%) were Males and 28
(37.33%) were Females.Among the subjects, 29 (38.67%) were Smoker, 33 (44%) were
Alcoholic.Among the subjects, 60 (80%) had Hypertension.Among the subjects, 32
(42.67%) had Diabetes Mellitus. Kamat et al **conducted a study on 60 patients with
ischemic stroke and found that 40% of the study patients were aged between 60-80 years
and 60% of study population were male and 40% female. The co-morbid conditions

present were hypertension in 50%, diabetes mellitus in 41%

The mean Mean Platelet VVolume (fl) among the subjects was 10.28 (x 0.99) fl ranging
from 8.7 to 12.4 fl. The mean Platelet Distribution Width among the subjects was 14.91 (+
1.23) ranging from 9 to 18.1%.Among the subjects, 40 (53.33%) had MRS Score 3 - 6 and
35 (46.67%) had MRS Score 0 — 2 on day 1.Among the subjects, 46 (61.33%) had MRS

Score 3 - 6 and 29 (38.67%) had MRS Score 0 — 2 on day 7.

The mean Mean Platelet Volume (fl) with MRS score day 1showed that among Score 0 - 2
MPV was 9.83 (£ 0.72) which is lower by 0.84 and statistically significant compared to

MPV 10.67 (£ 1.04) in Score 3 — 6.The mean Mean Platelet Volume (fl) with MRS score
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at day 7, among Score 0 - 2 MPV was 9.52 (= 0.47) which is lower by 1.23 and

statistically significant compared to MPV 10.75 (x 0.94) in Score 3 — 6.

The mean Platelet Distribution Width with MRS score day 1, among Score 0 — 2 PDW
was 14.81 (+ 1.11) which is lower by 0.2 but not statistically significant compared to PDW
15 (x 1.34) in Score 3 — 6.The mean Platelet Distribution Width with MRS score day 7,
among Score 0 - 2 PDW was 14.47 (£ 0.91) which is lower by 0.71 and statistically

significant compared to PDW 15.19 (+ 1.33) in Score 3 — 6.

92.3% of the obese subjects, and 83.3% of the subjects with dyslipidemia had MRS score
3 — 6 with higher severity of stroke and the differences were statistically significant. The
Mean Platelet Volume among those with Hypertension, Diabetes and Dyslipidemia were
significantly higher compared to those without the risk factors. Subjects with more than 60
years of age and obese subjects had significantly higher mean platelet volume and the
differences were statistically significant. The Platelet Distribution Width among those with
higher age group and Dyslipidemia were significantly higher compared to those without

the risk factors.

Zheng et al " did a systematic review and meta-analysis to explore the effect of MPV,
PDW on clinical outcomes in Acute Ischaemic Stroke (AIS) and suggested that elevated
MPV may be a predictive marker of adverse clinical outcome of AIS, especially in non-
thrombolytic patients, while PDW has insufficient value in predicting clinical outcome of
AlS.Yao et al'® found a correlation between elevated MPV and worse outcome at 3
months, particularly in large-artery atherosclerosis stroke patients. MPV and platelet count
are negative correlated (r = —0.375, p = 0.000). MPV and platelet-to-lymphocyte ratio
(PLR) (r = 0.83, p = 0.000), MPV and platelet distribution width (PDW) (r = 0.820, p =

0.000) both have highly positive linear correlations in patients with good outcome. Sotero
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et al®*found that there was a trend to unfavourable prognosis at 90 days in patients with
higher MPV. And higher PDW was associated with more severe haemorrhagic
transformation.Kamat et al '® showed that MPV showed statistically significant
correlation with Ischemic stroke severity. Shubham Sharma and Somya Goyal'®found that
Diabetic patients with ischemic stroke had higher PDW , MPV & PCT and were associated
with poor outcome.Govind D et al “found a positive correlation with Platelet to
Lymphocyte ratio (PLR), and National Institute of Health Stroke Scale (NIHSS). Punekar
and Shukla '® showed that there was direct relationship of MPV, PC and PLCR with
severity of ischemic stroke and inverse relationship of PDW and PCT with severity of
ischemic stroke. PC and PLCR were higher in patient with ischemic stroke but PC showed
not significant change whereas PLCR showed significant abnormal changes in ischemic
stroke patient.Mohammed et al *found that MPV was significantly higher in the
unfavourable group (10.4 = 2.3 fL) than in the favourable one (8.7 £ 1.3 fL) (P < 0. 001).
The mean PCT was significantly higher in the unfavourable group (0.28 £ 0.1%) than in
the favourable one (0.25 + 0.1%) (P = 0. 04) but not considered as an independent
predictor of poor short-term outcome of acute stroke.Gao et al'®found that PDW was
significantly higher for a good outcome than a poor outcome (p=0.005), with median
(interquartile range) values of 16.2 (13.2-17.2) and 13.6 (12.5-15.9), respectively. PDW
was also higher in patients with early neurological improvement than in patients without
improvement (p=0.020) and did not differ between haemorrhage and non haemorrhage
patients. The association between PDW ,16.05% and poor outcome remained in a
multivariable logistic regression analysis, with an OR of 6.68 and a 95% CI of 1.69-26.49
(p=0.007). Vyawahare and Donge ''°found that incidence of hypertension, diabetes,
alcohol, obesity, dyslipidaemias well as mean MPV, PDW, P-lcr and platelet count were

more in ischaemic stroke cases than controls. Platelet indices increased in severe stroke,
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amongst MPV and platelet count increase was statistically significant. 25% mortality
observed in studied cases. Sarkar et al'®found that mean value for PDW & MPV in 1st
group(with comprehensive deficit) was 18.675 + 3.494 & 12.894 + 1.270 respectively and
in 2nd group (without comprehensive deficit) was 18.62 + 3.387 & 12.42 + 0.984
respectively and was significantly higher than mean value of 15.694 + 3.127 & 10.46 £
1.273 of PDW & MPV respectively in controls. Meena et al *** showed significant in
reduction in Mean RBC, increase in Mean HB , increase in mean MPV and reduction in
mean platelet count among the ischaemic cases and controls. Ugur Lok et al***found no
differences in MPV levels between the MRS based groups (p=0.527).Al Tameemi et al
3found that the mean platelet count (MPC) was found to show significant difference
between group 2 (more than one IS) versus group 1 (First 1S) and control (P=0.012,
P=0.023 respectively). Linear negative correlation was demonstrated between MPC and
MPV, PDW and P-LCR in group having first Ischaemic Stroke. O’ Malley et al
(1995)®found that mean platelet volume was higher in acute stroke (11.3 compared with
10.1 fL in control subjects; P<.001). In addition, platelet count was reduced in stroke

patients (255x109/L) compared with control subjects (299x109/L; P<.01).

According to a study by Greisenegger et al., patients in the highest quintile of MPV were
significantly more likely than those in the lowest quintile to experience a severe stroke,
which is defined as a modified Rankin Scale score of 3 to 6.'*°Sadeghi et alsystematic .'s
review and meta-analysis of 27 research demonstrated that patients with stroke had higher
MPV than controls in 17 of the trials. In contrast to two research that showed a larger
MPV in the control group, ten investigations found no difference in MPV between patients
and controls.''®Shah et al showed that there was significant correlation between MPV and

the degree of glycaemic control only in diabetic patients.**’
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9 LIMITATIONS

Confounding factors like RBC count, Platelet Count, Neutrophil-Lymphocyte Ratio were

not studied
Smaller sample size decreases the chance of generalisability of study

Hospital based study in a tertiary care setting may cause bias as multi-morbidity patients

with stroke present mainly in tertiary care hospital skewing the outcome and prognosis.

We did not follow up the case after discharge for total outcome of the patient in terms of

morbidity
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10 RECOMMENDATIONS

Further studies with increased sample size matched for confounding factors done also in
other settings such as primary and secondary care will represent the true nature of findings.
MPV and PDW should be encouraged as a predictive factor and prognostic tool in the

severity of ischemic stroke or mortality.
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11 CONCLUSION

Based on MRS (3-6), higher MPVs and PDW are linked to more severe strokes and have
worse outcomes in terms of morbidity and mortality. Diabetes patients had considerably
higher MPV levels, and because DM is a procoagulant condition, individuals are more
likely to experience thrombotic events. Mean platelet volume and Platelet Distribution
Width, a measure of platelet reactivity, is a quick and uncomplicated test that is included in
a panel of hemograms and can be a useful indicator of the severity and prognosis in

patients with acute ischemic stroke.
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12 SUMMARY OF RESULTS

The mean Age (years) among the subjects was 60.52 (x 7.33) ranging from 43 to
75 years.

Among the subjects, 33 (44%) were in 61 - 70 years, 30 (40%) were in 51 - 60
years and 8 (10.67%) were in < 50 years.

Among the subjects, 47 (62.67%) were Males and 28 (37.33%) were Females.
Among the subjects, 29 (38.67%) were Smoker, 33 (44%) were Alcoholic.

The mean Height (cm) among the subjects was 164.29 (+ 8.08) cm ranging from
150 to 185 cm. The mean Weight (kg) among the subjects was 71.27 (+ 7.81) kg
ranging from 55 to 87.5 Kkg.

The mean BMI (kg/m2) among the subjects was 26.4 (x 2.7) kg/m2 ranging from
21.5 to0 32.2 kg/m?.

Among the subjects, 60 (80%) had Hypertension. The mean Systolic Blood
Pressure among the subjects was 154.85 (+ 12.82) mm Hg ranging from 128 to 184
mm Hg. The mean Diastolic Blood Pressure among the subjects was 85.63 (+ 6.99)
mm Hg ranging from 70 to 106 mm Hg.

Among the subjects, 32 (42.67%) had Diabetes Mellitus

The mean Fasting Blood Sugar (mg/dl) among the subjects was 110.31 (x 21)
mg/dl ranging from 86 to 151 mg/dl. The mean Post Prandial Blood Sugar (mg/dl)
among the subjects was 175.73 (+ 45.75) mg/dl ranging from 117 to 287 mg/dl.
The mean HbA1C among the subjects was 7.04 (+ 0.62) ranging from 6 to 8.5%.
The mean Mean Platelet Volume (fl) among the subjects was 10.28 (£ 0.99) fl

ranging from 8.7 to 12.4 fl.
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The mean Platelet Distribution Width among the subjects was 14.91 (x 1.23)
ranging from 9 to 18.1%.

Among the subjects, 40 (53.33%) had MRS Score 3 - 6 and 35 (46.67%) had MRS
Score 0 — 2 on day 1. Among the subjects, 46 (61.33%) had MRS Score 3 - 6 and
29 (38.67%) had MRS Score 0 — 2 on day 7.

The mean Mean Platelet Volume (fl) with MRS score day 1showed that among
Score 0 - 2 MPV was 9.83 (£ 0.72) which is lower by 0.84 and statistically
significant compared to MPV 10.67 (+ 1.04) in Score 3 — 6.

The mean Mean Platelet VVolume (fl) with MRS score at day 7, among Score 0 - 2
MPV was 9.52 (£ 0.47) which is lower by 1.23 and statistically significant
compared to MPV 10.75 (x 0.94) in Score 3 — 6.

The mean Platelet Distribution Width with MRS score day 1, among Score 0 — 2
PDW was 14.81 (+ 1.11) which is lower by 0.2 but not statistically significant
compared to PDW 15 (£ 1.34) in Score 3 — 6.The mean Platelet Distribution Width
with MRS score day 7, among Score 0 - 2 PDW was 14.47 (+ 0.91) which is lower
by 0.71 and statistically significant compared to PDW 15.19 (+ 1.33) in Score 3 —
6.

92.3% of the obese subjects, and 83.3% of the subjects with dyslipidemia had MRS
score 3 — 6 with higher severity of stroke and the differences were statistically
significant. The other risk factors like age, gender, smoking, alcoholic,
hypertension and diabetes mellitus was not statistically significant with the MRS
score distribution.

The Mean Platelet Volume among those with Hypertension, Diabetes and
Dyslipidemia were significantly higher compared to those without the risk factors.

Subjects with more than 60 years of age and obese subjects had significantly higher
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mean platelet volume and the differences were statistically significant. The other
risk factors like gender, smoking and alcoholic were not statistically significant
with the mean platelet volume distribution.

The Platelet Distribution Width among those with higher age group and
Dyslipidemia were significantly higher compared to those without the risk factors.
The other risk factors like gender, smoking, alcoholic, diabetes and hypertension

were not statistically significant with the Platelet Distribution Width distribution.
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| - QUESTIONNAIRE

Name

Age/sex

Occupation

Education

Address

Date of admission
Date of discharge
Complaints

History of presenting illness
Past history
Treatment history
General examination
Vitals
Anthropometry
Systemic examination
Lab investigations

Imaging studies
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11- Consent Form

Participants name :

Address :

Title of the study:

A PROSPECTIVE STUDY OF ROLE OF MEAN PLATELET VOLUME, PLATELET
DISTRIBUTION WIDTH AS PROGNOSTIC MARKERS IN ACUTE ISCHEMIC

STROKE PATIENTS.

The details of the study have been provided to me in writing and explained to me in my
own language. | confirm that I have understood the above study and had the opportunity
to ask questions. | understand that my participation in the study is voluntary and that | am
free to withdraw at any time without giving any reason, without the medical care that will
normally be provided by the hospital being affected. | agree not to restrict the use of any
data or results that arise from this study provided such a use is only for scientific
purposes.i have been given an information sheet giving details of the study. I fully consent

to participate in the abovestudy

Signature of theparticipant: Date:
Signature of thewitness: Date:
Signature of theinvestigator : Date:
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I11- PATIENT INFORMATION SHEET

I, Dr. RAM KUMAR K (Ph:9500952726) am conducting a “A
PROSPECTIVE STUDY OF MEAN PLATELET VOLUME,
PLATELET DISTRIBUTION WIDTH AS PROGNOSTIC MARKERS
IN ACUTE ISCHEMIC STROKE PATIENTS ”

You are being invited to take part in a research study. Before you decide whether to
take part, it is important for you to understand why the research is being done. Feel free
to discuss the study with others if you wish. Please take time to decide whether or not
you wish to take part.The study will follow patients admitted in diagnosis of ACUTE
ISCHEMIC STROKE ,THANJAVUR MEDICAL COLLEGE Hospital over a period of
time. The type of treatment patients receive will not be altered by taking part in this
study.

If you agree to take part you will be observed from the time you agree to take part
until you leave the hospital. No additional tests will be undertaken as part of the
study, but you will be asked to give permission for your medical records to be
examined in detail, in order to collect information about your health status and any
treatments that you have throughout your hospital stay.Your treatment options will
not be altered in any way by taking part in this study. Your doctor will decide on
the best treatment for you. Participation in the study does not restrict your ability
to change from one treatment option to another. There will be noadditional visits as
part of the study.There are no anticipated disadvantages or risks involved in this
study as it is an observational study.All information that is collected about you
during the course of this study will be kept strictly confidential. This study was

reviewed and approved by the Institutional Review Board and Ethics’

DR K RAM KUMAR
DEPARTMENT OF MEDICINE ,
THANJAVUR MEDICAL COLLEGE.
PHONE NO:9500952726
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