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Abstract

Aims And Objectives: To study the association of MPV (mean platelet volume) and acute
ischemic stroke in patients of type 2 diabetes mellitus. To assess outcome of stroke by
MRS score. A Hospital based Cross sectional study. Materials And Methods: The study
had included 80 adult patients with age > 18 years with diagnosis of acute ischemic stroke.
40 patients are diabetic and 40 patients are nondiabetic. MPV of all patients was
compared with stroke and its assessment of severity by MRS score. Results: The mean
platelet volume was 9.71 fL SD + 0.58 fL in the non diabetic group and 10.26 fl SD + 0.92
fL in the diabetic group with a statistical significance between the groups with a p=0.003.
Correspondence: The mean MPV increased with increasing MRS scores. with MRS 1, 2, and 3 had MPVs of
Dr. Manjunath. 5.7 ], 6.5 fl, and 8.4 fl, respectively, patients with severe functional impairment (MRS 4
Assistant  Professor Dept. Of |and MRS 5) had higher MPVs of 10.1 fl and 10.6 fl respectively. Conclusion: Based on the
General Medicine KIMS Koppala. |study we concluded that there is a significant positive correlation between the mean
platelet volume and the severity of stroke. We also noted that there is a significant

Email: association of higher mean platelet volume with poor prognosis in terms of morbidity and
drmanjunathtelagde@gmail.com mortality. MPV was higher in patients with diabetes than nondiabetic people. Diabetes

being a procoagulant state, patients are at more risk of thrombotic events. MPV is an easy
test available in routine hemogram tests and can predict severity and outcome of stroke
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INTRODUCTION

"An abrupt onset of a neurologic deficit that is attributable to a focal vascular cause"” is the definition of "stroke, or
cerebrovascular accident.” either result in death without any other nonvascular cause or last longer than 24 hours(1).
Because stroke can sometimes result in lasting neurological damage and can occasionally become complicated, it is
regarded as a medical emergency. There have also been documented cases of stroke-related deaths. As a result, this illness
must be treated as soon as possible during what is known as the "golden period"(2,3).

Stroke accounts for the majority of deaths and acquired disabilities worldwide. Eighty percent of them are caused by
ischaemia, while the remaining ones are caused by bleeding into the subarachnoid or intracerebral regions. (2, 3). Diabetes
mellitus, hypertension, hyperlipidaemia, and smoking are among the risk factors for stroke. Platelets are essential to the
regular haemostatic process(4,5). One readily accessible indicator of platelet activity and function is the mean platelet
volume (MPV). Increased platelet reactivity will play a significant part in a number of issues.(6—9)

When compared to normal persons, a higher MPV is associated with an independent risk of stroke as well as ischaemic
vascular stroke(4). It is unclear what causes elevated MPV and associated platelet activity. However, a number of metabolic
disorders, including oxidative stress, endothelial dysfunction, inflammation, and insulin resistance, hyperglycemia, and
hyperlipidaemia, are involved. According to studies, elevated MPV both independently and as a risk factor for stroke(6—
9).

Compared to patients in lower quintiles, individuals in the highest quartile of MPV were more than twice as likely to suffer
a severe stroke. According to these theories, elevated MPV may be a major factor in the development or aggravation of
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acute ischaemic stroke. As a readily available and reasonably priced parameter in standard hemograms, MPV aids in the
prediction of stroke severity.

This study aims to connect the clinical severity of acute ischaemic stroke with MPV(7). Studies on elevated MPV in IHD
have previously been published. The cumulative incidence of stroke ranged from 105 to 152/100,000 persons per year, and
the crude prevalence of stroke ranged from 44.29 to 559/100,000 persons in different parts of the country during the past
decade; however, there are very few studies regarding MPV in acute ischaemic stroke(7) The megakaryocyte-platelet-
hemostatic axis (MPHA) plays a significant role in the development of hyperfunctional platelets, which increases the risk
of vascular disease or acute thrombotic events like acute coronary syndrome or an ischaemic cerebrovascular accident(8).

Stroke is the second most common cause of mortality, accounting for 5 to 8 million fatalities annually, of which 40% occur
in individuals under the age of 70. People under 40 account for about 12% of all strokes. Over the past 15 years, there has
been a 17.5% increase in stroke cases in the Indian population. (9)

In light of this, our institute carried out a 12-month hospital-based cross-sectional study on patients with acute ischaemic
stroke in order to comprehend the relationship between MPV and acute stroke in diabetics throughout hospital stays.

MATERIALS AND METHODS
Study design: A Hospital based Cross sectional study

Study participants: The present study was carried out on the Adult patients admitted in medical wards
and ICU of SDM College of medical sciences and hospital, Sattur, Dharwad.
Selection Criteria:

Inclusion Criteria:

*  Adult patients (>18 years)

« Acute ischemic stroke with or without prior history of Diabetes Mellitus in SDM College of Medical Science and
Hospital, Dharwad

Exclusion Criteria:

»  Coronary artery disease Malignancy

*  Immune thrombocytopenic purpura Renal failure

* Valwlar heart disease, cyanotic congenital heart disease, and deep vein thrombosis.

Sample Size:
80 cases: 40- Diabetic and 40- Non Diabetic

Method Of Collection Of DATA:

Institutional ethical committee clearance to conduct the study will be obtained. Written and informed consent from the
studypopulation will be taken. The study population includes — patients admitted to the SDM medical college and hospital
coming with stroke

History of symptoms:

1) Weakness of limbs.

2) Confusion, trouble speaking.

3) Trouble in walking, Dizziness, loss of balance or loss ofcoordination.

4) Impairment and loss of consciousness.

5) Trouble inseeing on eye or both eye.

RESULTS

The study was a Cross sectional study that was done on eighty patients who were diagnosed with having ischemic stroke
of which 40 patients were diabetic and 40 patients were non diabetic and here are the findings of the study.

TABLE 1: MEAN AGE

AGE Minimum | Maximum | Mean Std. Deviation
NON DM | 22 years 87 years 57.05years | 16.12 years
DM 25 years 91 years 62.82years | 14.75
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GRAPH 1 : MEAN AGE

In the present study the age group of the cases ranged between 21 years and 91 years , in the non diabetic group the mean age
was years 57.05 SD+ 16.12years and, in the diabetic group the mean age was years 62.82 SD + 14.75years . The overall
mean age was 59.94 years Std. Deviation + 15.626.

TABLE 2: AGE GROUP

AGE GROUP IN YEARS NON DM D Tot NON DM DM Total
M al
21-30 YEARS 3 1 4 7.50% 2.50% 10.00%
31-40 YEARS 2 1 3 5.00% 2.50% 7.50%
41-50 YEARS 7 6 13 17.50% 15.00% | 32.50%
51-60 YEARS 9 11 20 22.50% 27.50% | 50.00%
61-70 YEARS 10 7 17 25.00% 1750% | 42.50%
71-80 YEARS 5 9 14 12.50% 22.50% | 35.00%
MORE THAN 80 YEARS 4 5 9 10.00% 1250% | 22.50%
Chi- square test p=0.098 (NS)
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TABLE 3: GENDER

GENDER FEMALE MALE Total
NON DM 15 25 40
DM 12 28 40
Total 27 53 80
NON DM 37.50% 62.50% 100.00%
DM 30.00% 70.00% 100.00%
Total 33.75% 66.25% 100.00%
Chi-square test p=0.381 (NS)
GENDER
MALE
N Total
B DM
H NOM DM
FEMALE
0 10 20 30 40 50 60

GRAPH 3: GENDER
In the present study 37.50% were females and 62.50% were males inthe non diabetic group, 30.00% were females 70.00%
were males in the diabetic group. Overall in the study 33.75% were females 66.25% were males . There was a statistical
significance between the 2 groups with a p=0.003.

TABLE 4: COMPLAINTS

Gender | Non-diabetic Group n (%) | Diabetic Group n (%) | Overall n (%) | p-value

Female 37.50% 30.00% 33.75%

Male 62.50% 70.00% 66.25% | 0.003

Total 100.00% 100.00% 100.00%
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The above table and graph shows the list of complaints the patients presented with . There was a no statistical
significance between the to groups with a p= p=0.081

TABLE 5: HYPERTENSION
HYPERTENSION | NONDM | DM | Total | NONDM | DM Total

hypertensives 22 29 51 55.00% 72.50% | 63.75%
non-hypertensives | 18 11 29  |45.00% 27.50% | 36.25%
HYPERTENSION
Man-hypertensives Total

DM

NOM DM
Hypertensives

0 10 20 30 40 50 60

Mumber
GRAPH5: HYPERTENSION

55.00% in the non diabetic group and 72.50% in the diabetic group were hypertensives . There was no statistical significance
between the two groups with a p=0.081.

DISCUSSION
Stroke is a serious public health issue with high rates of morbidity and mortality. It is the third leading cause of adult
mortality globally.

According to a 2012 study conducted in India (Taylor et al., 2012; Stroke in India factsheet, South Asia Network for
Chronic Diseases, Public Health Foundation of India), the prevalence of stroke in India is 84-262/100000 in rural regions
and 334-424/100000 in urban areas.

AGE
It is well known by previous studies that, advancing age is a risk factor for stroke , in our study we also noted the
same.

The following are studies that show similar results:-

Our Study The overall mean age was 59.64 +15.626
Rajkumar Bharatia et al The mean age was 51.2 + 8.64 years.
Avinash Itagi et al ¢ The mean age was 58.49+13.97 years.
Birgitta Langhammer et al 192 The mean age was 76.8 + 12.9 years.
Vijaya Sorganvi © The mean age was 62.88 years

GENDER
It is well known by previous studies that, the male sex has been listed as a risk factor for stroke, in our study we also
noted the same.
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The following are studies that show similar results: -

Our Study 66.25% were males
Rajkumar Bharatia et al © 71.4% were males
Avinash Itagi et al 71.00% were males
Birgitta Langhammer et al (02 57.3% were males
Sita Chattapadhyay et al ©® 67.48% were males.

HYPERTENSION
It is well known by previous studies that, hypertension is a risk factor for stroke in our study we also noted the same.

The following are studies that show similar results:-

Our Study Hypertension was observed in 63.75%

Avinash Itagi et al®® Noted that the most common comorbid condition
was hypertension (38.00%) and hypertension +
diabetes mellitus (23%).

Tapas K Banerjee et al ©2 Hypertension was observed in 77.3%

Vijaya Sorganvi® et al Noted bivariate analysis included odds ratio and its
95% confidence intervals was for hypertension
(0R=3.807),

Sita Chattapadhyay et al® Noted that pre hypertension was seen in 72.36% &
hypertension was seen in 8.94% in their study

NIH Stroke Scale between diabetic and nondiabetic:

In the present study the NIH Stroke Scale of the cases ranged between 0 and 22 with amean of 6.08 SD +3.63in
the non-diabetic group and 4.30 SD + 2.66 in the diabetic group . There was no a statistical significance between
the two groups with a p=0.091, as sample size was small.

In our study results related to Mean Platelet Volume (MPV) were:
1. Grouping were done based on MRS:

e  Group 1: Patients with MRS <2

e  Group 2: Patients with MRS >3

2. MPV Comparison:
e The mean MPV of Group 2 (MRS > 3) was significantly higher (9.851 +1.7604 fl) than that of Group 1

(MRS < 2) with a mean MPV of (6.180 + 1.0743 fl).
e The difference was found to be statistically significant (p value — 0.001, p < 0.05).

. Correlation between MPV and MRS:
e The Pearson correlation coefficient between MPV and MRS was calculated and found to be 0.818, indicating a strong
positive correlation. This correlation was statistically significant.

4. Clinical Severity of Stroke:
e The severity of stroke was assessed using the MRS scale at the time of admission.
e The MRS scale ranges from 0 to 6, where O signifies no disability, and 6 implies death.

5. MPV across different MRS Scores:

e MPV was compared across different MRS scores.

e The mean MPV increased with increasing MRS scores. For instance, patients with MRS 1, 2, and 3 had MPVs of 5.7
fl, 6.5 fl, and 8.4 fl, respectively. Patients with severe functional impairment (MRS 4 and MRS 5) had higher MPVs
of 10.1 fl and 10.6 fl respectively.

MPV with Diabetes Mellitus:

The mean platelet volume was 9.71 fl SD + 0.58 fL in the non diabetic group and 10.26 fl SD + 0.92 fL in the
diabetic group. There was a statistical significance between the groups with a p=0.003.
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Other Literature Summary and Comparison on MPV:

S.Greisenegger et al Patients with the high MPV had a significantly high
risk of suffering a severe stroke as compared with
low MPV (odds ratio=2.6; 95% confidence interval,

1.6to
4.1; P<0.001).
Priyanka Patil et al Acute ischemic stroke in diabetic patients is

significantly associated with raised MPV level, and
also having high mortality and morbidity

Vivekanand Kamat et al MPV correlated with ischemic stroke severity and
clinical outcomes

Sreejith et al High MPV correlated with severity and outcomes of
ischemic stroke

Philip Bath et al Small difference in MPV with antiplatelet use,

MPV as an independent predictor of stroke risk

The present study’s findings corroborate the broader literature, reinforcing the association between elevated MPV and the
severity and poor outcomes of ischemic stroke. Elevated MPV is consistently shown as a valuable predictor across various
studies, indicating its potential utility in clinical settings for assessing stroke risk and severity.

CONCLUSION

The study's findings led us to the conclusion that the mean platelet volume and stroke severity are significantly positively
correlated. Additionally, we observed that a poor prognosis in terms of morbidity and death is significantly correlated with
a higher mean platelet volume. Patients with diabetes had higher MPV than those without the disease. Patients with diabetes
are more susceptible to thrombotic events since the condition is pro coagulant. MPV is a simple test that can be used in
routine hemograms to predict the severity and prognosis of stroke patients.
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