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ABSTRACT

Background: Stroke is a leading global cause of disability and death, with platelet indices emerging as potential
biomarkers for risk and prognosis.This study aims to characterize the distribution of these indices in stroke patients
and examine their associations with clinical outcomes and established risk factors.

Material and methods: This hospital-based cross-sectional study was conducted at Cumilla Medical College Hospital
from September 2021 to March 2022, on 200 adults diagnosed as acute ischemic stroke patients within 48 hours of
symptom onset. Patients with haemorrhagic stroke or platelet disorders were excluded.

Results: The study involved 200 patients, predominantly aged 61-80 years (53%), with a mean age of 67.5+13.5
years. Large infarction was the most common stroke subtype (77.5%), followed by lacunar infarction (22.5%).
Headache (60%) and vomiting (44%) were the most frequent symptoms, alongside motor weakness, particularly
right-sided hemiparesis (32.5%). Hypertension (56%) and smoking (50.5%) emerged as the leading risk factors.
Regarding clinical outcomes, 25% improved, 62.5% developed disabilities and 12.5% died. Significant variations in
platelet indices were noted across socioeconomic status, smoking habits and clinical outcomes. Higher MPV, PLCR,
and PDW were observed in the high socioeconomic group (p<0.05). Smokers exhibited significantly higher MPV,
PLCR, and PDW compared to non-smokers (p<0.05). Similarly, patients who died had the highest MPV (9.80+1.10 fL),
PLCR (38.80+8.50%) and PDW (18.20+1.80 fL) all significantly elevated compared to those with disability or
improvement (p<0.05).

Conclusion: The study revealed that elevated platelet indices are associated with smoking, higher socioeconomic
status and worse clinical outcomes in stroke patients.

Key words: Acute ischemic stroke; Clinical outcomes; neurological dysfunction lasting 24 hours or longer, or
Platelet indices; Risk factors. resulting in death, with no cause other than vascular
origin."> The most prevalent type, ischemic stroke,
occurs when blood flow to the brain is blocked due to
atherosclerotic plaques, thrombosis, or embolism.>*

Introduction

Stroke is a severe and disabling cerebrovascular
condition that often results in lasting neurological
deficits and substantial economic burden. It is  Platelets play a central role in ischemic stroke

characterized by the sudden onset of focal or global ~ pathogenesis by forming thrombi at sites of
atherosclerotic ~ plaque erosion or rupture.’
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Stroke remains a leading global cause of death and
disability, accounting for over 5 million deaths
annually, with one in six survivors suffering a
recurrence event within five years.!?!* Mortality has
declined in industrialized nations like Japan but has
risen in Eastern Europe. Although men have a higher
incidence, stroke severity and 1-month mortality are
greater in women (24.7% vs. 19.7%).1>1% In Southeast
Asia, the Global Burden of Disease 2019 data reported
approximately 1.33 million new stroke cases and
731,800 deaths, predominantly from India, Indonesia
and Bangladesh.!”!® Indonesia’s age-standardized
incidence reached 293 per 100,000 people.!” Case-
fatality rates in South and Southeast Asia remain high
at 12-15%, driven by severe strokes, diabetes
accelerates intracranial atherosclerosis and unequal
healthcare access.?’?> Strengthening Emergency
Department services at secondary-level hospitals is
essential for early stroke recognition, rapid
neuroimaging and timely intervention, which can
significantly reduce morbidity and mortality.!®23-26

Platelets play a critical role in the pathogenesis of
ischemic stroke, with larger, more metabolically active
platelets contributing to thrombus formation.?” Mean
Platelet Volume (MPV) an indicator of platelet size and
activity, has been explored as a predictor of stroke
severity and recurrence.?® Some studies have reported
elevated MPV in Acute Ischemic Stroke (AIS) patients,
associating it with poorer outcomes and higher
recurrence risk, though findings remain inconsistent.
Platelet indices such as MPV, platelet count (PC),
platelet distribution width (PDW) and platelet large cell
ratio (PLCR) have been investigated for their
prognostic potential.>*%2° Beyond platelet biomarkers,
utilization patterns of antimicrobials in stroke units can
influence post-stroke infection rates and secondary
inflammation, indirectly modulating platelet activation
and affecting recovery trajectories.’*3! Moreover, lipid-
lowering therapy has been shown to reduce platelet
hyperreactivity and its combination further enhances
lipid control and may attenuate platelet-driven
thrombosis.>> This study examines the association of
these platelet indices with clinical outcomes including
recovery, disability and mortality and with common
vascular risk factors such as hypertension, diabetes,
smoking, dyslipidaemia and ischemic heart disease in
AIS patients. By analysing these associations, the
research aims to elucidate the prognostic value of
platelet indices in AIS and their potential role in
personalized risk stratification and treatment planning.
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Materials and methods

This hospital-based cross-sectional descriptive study
was conducted at the Department of Medicine, Cumilla
Medical College Hospital, Bangladesh, between
September 2021 and March 2022. The study population
comprised adult patients aged 18 years and above who
were diagnosed with acute ischemic stroke confirmed
by neuroimaging (CT or MRI) within 48 hours of
symptom onset. A sample of 200 patients was selected
using consecutive sampling, though the calculated
sample size was 384 based on a 95% confidence
interval and a 5% margin of error.>® Patients with
haemorrhagic stroke, known platelet disorders, recent
antiplatelet medication use, febrile illness before stroke,
thrombocytopenia, recent vaccination, or those who
declined participation were excluded.

Data were collected using a structured questionnaire
capturing  sociodemographic  details, clinical
presentation, stroke subtypes (Large infarction or
lacunar infarction), risk factors such as hypertension,
diabetes, dyslipidemia, smoking and alcohol use, along
with socioeconomic status. A 2 ml venous blood sample
was collected from each participant within 48 hours of
symptom onset and analyzed using MINDRAY-BC
6000 and BC 3600 Auto Analyzers. The platelet indices
measured included platelet count (PC) mean platelet
volume (MPV), platelet distribution width (PDW)
platelet large cell ratio (PLCR) and plateletcrit (PCT).
Clinical outcomes were recorded as improved, disabled
or deceased.

The collected data were cleaned, edited and analyzed
using SPSS software. Descriptive statistics summarized
the baseline characteristics, while comparative
analyses, including t-tests, ANOVA and Chi-square
tests, were employed to explore associations between
platelet indices, stroke subtypes, risk factors and
clinical outcomes. A p-value of less than 0.05 was
considered statistically significant.

Ethical clearance was granted by the institutional ethics
committee and written informed consent was obtained
from all participants or their legal representatives.
Participant confidentiality was strictly preserved, and
the right to voluntary withdrawal at any stage was
ensured. The study was conducted in accordance with
the principles outlined in the 2013 revised Declaration
of Helsinki and its subsequent amendments or
equivalent ethical guidelines.



Results

Table 1 Socio-demographic characteristics of the
patients (n=200)

Variables!| Frequency (n)[Percent (%)
Age group (In years) [ O

21-40 O 70 35
41-60 ] 461 23
61-80 [J 1060 53
>80 [J 410 20.5

Mean age: 67.5+13.5 years

Socioeconomic status! | [

Low[l 1080 54
Middle 9001 45
High!] 201 1

The Table I summarizes that most (53%) are aged 61-80
years, with a mean age of 67.5+13.5 years. The majority
(54%) belong to the low socioeconomic group, followed
by 45% middle and 1% high. This indicates the study
population is mainly older adults from lower to middle
socioeconomic status.

I Large infraction Small infraction

Figure 1 Type of ischemic stroke (n=200)

Figure 1 illustrates the stroke subtypes, with large
infarctions comprising 77.5% and lacunar infarctions
making up the remaining 22.5%.

Table II Mode of presentations (n=200)

Symptoms!| Frequency (n)[1Precent (%)
Headache! 12001 60.0
Vomiting' 881 44.0
Right-sided hemiparesis [ 650 32.5
Left-sided hemiparesis [ 5401 27.0
Slurred speech!] 447] 22.0
Unconsciousness [ 370 18.5
Dysphagial 2301 11.5
Aphasial 167 8.0
Ataxiall 140 7.0
Bladder involvement!( 140 7.0
Quadriparesis'| 1277 6.0
Seizure[] 80 4.0

Visual problems!(] 50 2.5
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In Table II, the most common symptom was headache
(60.0%), followed by vomiting (44.0%) and right-sided
hemiparesis (32.5%). Left-sided hemiparesis was
present in 27.0% of cases, highlighting the prevalence
of unilateral motor weakness in stroke presentations.
Other significant symptoms included slurred speech
(22.0%) and unconsciousness (18.5%) reflecting
notable neurological impairment. Less frequent
symptoms were dysphagia (11.5%) aphasia (8.0%)
ataxia and bladder involvement (both 7.0%).
Quadriparesis (6.0%) seizures (4.0%) and visual
problems (2.5%) were relatively rare.

Ischemic heart disease
Hyperlipidemia
Diabetes mellitus
Smoking

Hypertension
Others

Figure 2 Pre disposing risk factors for stroke (n=200)

Figure 2 reflects that among the patients, hypertension
was the predominant risk factor, present in 56%. cases
Smoking depicls 50.5% of the group, followed by
hyperlipidemia (28.5%), diabetes mellitus (27%) and
ischemic heart disease (24.5%). Other risk factors
account for 8%.

[ Improved M Disability Il Death

Figure 3 Clinical outcomes of the patients (n=200)

Figure 3 reflects that 25% experienced clinical
improvement, while the majority (62.5%) experienced
some form of disability and 12.5% died, indicating that
most patients faced significant health challenges after
treatment.
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Table III Platelet indices in relation to socioeconomic
conditions (n=200)

Parameter”’ High U Average!! Low!p-value
0 (1=2) O (n=90) [ (0=108)
0 Mean+SD  Mean=SDT!  Mean=SDC!

PC (Joumm)~1 236,985 + 52,3050245,226 + 94,91411253,852 + 78,928~ 0.320

MPV(L)D 105040300 901£1570 86041200 *0.040
PCT(%).  0239+0047 021640080  0225£0.107 000
PLCR (%) 425043000 361049200  32.00£8507 *0.018
PDW(L)T  2050+0500 171043290 15,802,007 0,012

Independent t-test done, considered as

statistically significant value.

p<0.05

Table III demonstrates the relationship between platelet
indices and socioeconomic status among patients.
While Platelet Count (PC) and Plateleterit (PCT) did
not differ significantly across socioeconomic groups
(p=0.320 and p=0.200, respectively) significant
variations were observed in other indices. Mean
Platelet Volume (MPV) was highest in the high
socioeconomic group (10.50+0.30 fL) compared to the
average (9.01+1.57 fL) and low (8.60+1.20 fL) groups,
with a statistically significant difference (p=0.040).
Similarly, the Platelet Large Cell Ratio (PLCR) and
Platelet Distribution Width (PDW) were significantly
higher in the high socioeconomic group (PLCR:
42.50+£3.00%, PDW: 20.50+0.50 fL) than in the
average and low groups (p=0.018 and p=0.012,
respectively).

Table IV Platelet indices in relation to smoking habit
(n=200)

Parameter[ Smoker[!  Non-Smoker[] p-value
0 (n=101)[] (n=99)

O Mean + SD[] Mean + SD(]

PC (/fcumm)[" 241,440 + 86,83211263,500 + 80,00001 *0.045
MPV (fL)C 9.20+1.300 8.50+1.4007 *0.038
PCT (%)C 0.396+1.830  0.228+0.10C0  0.050
PLCR (%) 36.50+£9.5000  33.20+8.3000 *0.042
PDW (fL)C 17.10£3.0000  15.90+2.100 *0.030

Independent t-test done, p<0.05 considered as statistically
significant value.

Table IV shows the relationship between platelet
indices and smoking habits. Significant differences
were observed between smokers and non-smokers in
several parameters. Non-smokers had a higher platelet
count (263,500+80,000 /cumm) compared to smokers
(241,440486,832 /cumm) with a significant p-value of
0.045. In contrast, smokers exhibited significantly
higher MPV)(9.20+1.30 fL), PLCR (36.50+9.50%),
and PDW (17.104£3.00 fL) compared to non-smokers
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(MPV: 8.50£1.40 fL, PLCR: 33.20£8.30%, PDW:
15.90+2.10 fL), with p-values of 0.038, 0.042 and
0.030 respectively. Although PCT was higher in
smokers, the difference was borderline significant
(p=0.050).

Table V Platelet indices in relation to clinical outcomes

Parameter’! Improved ' Disability ! Death [ p-value
0 (n=50) (n=125) 11 (n=25)

0 Mean+SD™ Mean+SD! Mean+SD[

PC (Jeumm)[’ 249,682 £ 95,7437 247,453 + 81,8067 263,500 + 80,0007 0.200
MPV (fL)C 8.50+1200 9.00£1300  9.80=1.100 *0.025
PCT (%) 0232+0.140 021620060  0228+0.070 0310
PLCR (%) 3200£9.000  3550£9200 38808507 *0.018
PDW (fL)C 15.90£2500  1680+2.000 1820+ 1.80C *0.015

Independent t-test done, p<0.05 considered as statistically
significant value.

Table V demonstrates the relationship between platelet
indices and clinical outcomes. Significant differences
were observed in MPV, PLCR and PDW across outcome
groups. Patients who died had the highest MPV
(9.80+1.10 fL) PLCR (38.80+8.50%) and PDW
(18.20+1.80 fL) compared to those with disability
(MPV: 9.00+1.30 fL, PLCR: 35.50+9.20%, PDW:
16.80+2.00 fL) and improved outcomes (MPV:
8.50+1.20 fL, PLCR: 32.00+9.00%, PDW: 15.90+2.50
fL) with p-values of 0.025, 0.018 and 0.015 respectively.
Although platelet count and PCT showed no significant
variation, the findings suggest that higher MPV, PLCR,
and PDW are associated with poorer clinical outcomes,
indicating that increased platelet size and variability may
be markers of disease severity and worse prognosis.

Discussion

This study was conducted at Cumilla Medical College
Hospital on 200 stroke patients to investigate platelet
indices in relation to clinical and neurological
characteristics. Consistent with studies from China and
India, the present findings indicate that older age is a
significant risk factor for stroke.’*-’ In this study, more
than half of the patients (53%) were aged between 61
and 80 years, with a mean age of 67.5+13.5 years,
highlighting the vulnerability of the elderly population.
This aligns with regional evidence that advancing age
increases the risk of stroke due to age-related vascular
changes and comorbidities.Most participants (54%)
belonged to the low socioeconomic group, 45% to the
middle group, indicating that the study population
predominantly comprised older adults from lower to
middle socioeconomic backgrounds.



In this study, large infarctions accounted for 77.5% of
strokes, while lacunar infarctions comprised 22.5%.
The most common symptoms were headache (60%),
vomiting (44%) and unilateral hemiparesis,
predominantly right-sided (32.5%). This symptom
pattern reflects the diverse and often severe nature of
stroke presentations reported in prior studies.%3°
Hypertension (56%) was the leading risk factor,
followed by smoking (50.5%), hyperlipidemia (28.5%)
diabetes (27%) and ischemic heart disease (24.5%).
These findings align with global evidence, highlighting
the need for aggressive management of these conditions
to lower stroke risk.0-42

These findings reflect that a significant proportion of
stroke patients suffer long-term disabilities (62.5%) or
death (12.5%), similar to outcomes reported in the
study, emphasizing the global burden of stroke-related
morbidity and mortality.*> Socioeconomic status
showed a significant association with platelet indices
such as MPV, PLCR, and PDW, where higher values
were noted in the high socioeconomic group. This was
in line with studies signifying that platelet activation
and variability can differ with social determinants of
health.** Smoking was linked to lower platelet counts
but higher MPV, PLCR and PDW, consistent with
findings that smoking enhances platelet activation and
size variability, increasing vascular risk.*> Finally,
higher MPV, PLCR and PDW were significantly
associated with mortality, reinforcing the evidence that
these platelet indices can predict stroke severity and
poor prognosis, as supported by the studies.**4
Overall, these findings underscore the potential utility
of platelet indices as accessible biomarkers for
assessing stroke risk, severity and prognosis in clinical
practice.

Conclusion

Platelet indices are considered a potentially valuable
and cost-effective prognostic tool in patients with acute
ischemic stroke. However, this study found no
significant association between platelet indices namely
platelet count, mean platelet volume, platelet
distribution width and platelet large cell ratio and
demographic factors, stroke subtypes, clinical
outcomes, or common risk factors such as
hypertension, diabetes, smoking, and ischemic heart
disease. The only exception was hyperlipidemia, where
PLCR demonstrated a significant difference. Despite
this, platelet indices did not show a meaningful
correlation with in-hospital outcomes, including
improvement, disability or death. These results suggest
that routine platelet indices have limited prognostic
value in acute ischemic stroke, aside from their
potential link with dyslipidemia.
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Recommendation

Further large-scale, prospective studies are needed to
better understand the role of platelet activation markers
and to evaluate whether more advanced or serial
measurements could aid in risk stratification and inform
early interventions or tailored treatment strategies for
stroke patients.
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