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ABSTRACT

Stroke remains a leading cause of mortality and long-term disability worldwide, with ischemic stroke constituting the
majority of cases. Despite advances in neuroimaging and acute management, there is a continued need for accessible and
reliable biomarkers that may assist in risk stratification, prognostication, and understanding disease mechanisms. Mean
platelet volume (MPV), an index of platelet size and activity routinely reported in complete blood counts, has emerged as a
potential biomarker in cerebrovascular disease. Larger platelets are metabolically and enzymatically more active, exhibit
greater prothrombotic potential, and are associated with enhanced inflammatory responses, all of which are relevant to
ischemic stroke pathophysiology.

This article critically examines the biological basis of MPV, its relationship with platelet function, and its association with
ischemic stroke severity, subtype, lesion volume, and clinical outcomes. Evidence from epidemiological studies, hospital-
based cohorts, and prognostic analyses is synthesized to evaluate whether elevated MPV is associated with worse outcomes
in acute ischemic stroke. The interaction of MPV with comorbid conditions such as diabetes mellitus, metabolic syndrome,
and cardiovascular disease is also explored. Methodological considerations, including preanalytical and analytical variability
in MPV measurement, are discussed as important limitations affecting clinical interpretation.

Overall, current evidence suggests that MPV is associated with stroke risk and may predict severity and functional outcome
in selected populations. However, heterogeneity across studies and the absence of standardized cut-off values limit its
immediate clinical application. MPV should be viewed as a supportive biomarker that reflects underlying thrombo-
inflammatory processes rather than a standalone diagnostic or prognostic tool. Further large-scale, standardized, and
prospective studies are required to clarify its role in routine stroke care and to integrate MPV into multimarker approaches
for cerebrovascular disease assessment.

Keywords: Mean platelet volume, ischemic stroke, platelet activation, cerebrovascular disease, prognostic biomarkers,
thrombosis.

INTRODUCTION

Stroke represents one of the most significant global health
challenges, accounting for substantial morbidity, mortality,
and socioeconomic burden. The World Health Organization
defines stroke as a rapidly developing clinical sign of focal or
global disturbance of cerebral function, lasting more than 24
hours or leading to death, with no apparent cause other than
vascular origin [2]. Among the various stroke subtypes,
ischemic stroke constitutes approximately 80-85% of all
cases and arises primarily from thrombotic or embolic
occlusion of cerebral arteries. Understanding the biological
mechanisms underlying ischemic stroke and identifying
reliable biomarkers for prediction and prognosis remain

central objectives in cerebrovascular research.

Historically, the conceptualization of stroke has evolved
from a purely clinical syndrome to a complex vascular and
inflammatory disorder. Early historical accounts
emphasized gross vascular obstruction, whereas modern
perspectives integrate endothelial dysfunction, platelet
activation, inflammation, and hemostatic imbalance as
central contributors to ischemic injury [1]. Platelets, in
particular, play a pivotal role in the initiation and
propagation of thrombus formation at sites of vascular
injury or atherosclerotic plaque rupture. Consequently,
platelet-related indices have attracted increasing
attention as potential markers of stroke risk and outcome.
platelet routinely available
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hematological parameter that reflects the average size of
circulating platelets. Larger platelets are known to be more
reactive, containing higher concentrations of dense granules,
thromboxane A,, and procoagulant surface receptors. These
features render them more capable of participating in
thrombus formation and amplifying inflammatory cascades
[4,5]. MPV has therefore been investigated as a surrogate
marker of platelet activation in a range of cardiovascular and
metabolic disorders, including myocardial infarction, diabetes
mellitus, and metabolic syndrome [7,9,11].

In the context of ischemic stroke, multiple studies have
explored the association between MPV and stroke occurrence,
severity, subtype, and prognosis. Elevated MPV has been
reported in patients with acute ischemic stroke compared
with healthy controls and has been linked to larger infarct
volumes and worse functional outcomes in some cohorts
[6,10,15]. Additionally, MPV has been examined in relation to
established vascular risk factors, suggesting that it may
represent an integrative marker of thrombo-inflammatory
burden rather than an isolated hematological abnormality.
Despite growing interest, the clinical utility of MPV in stroke
remains uncertain. Conflicting findings across studies,
methodological variability in MPV measurement, and limited
understanding of temporal changes during the acute and
recovery phases of stroke have hindered definitive
conclusions. Moreover, MPV is influenced by a range of
biological and technical factors, including platelet turnover,
cytokine activity, anticoagulant and laboratory
processing conditions [19]. These considerations necessitate

use,

a cautious and critical appraisal of existing evidence.

The present article aims to provide a comprehensive and
structured review of the role of MPV in ischemic stroke. By
integrating pathophysiological insights, clinical associations,
and methodological considerations, this manuscript seeks to
clarify the relevance of MPV as a biomarker in acute ischemic
stroke and to identify gaps that warrant further investigation.

METHODS
Study Design and Conceptual Framework

This manuscript is structured as a narrative and analytical
review grounded in established clinical and experimental
literature. The conceptual framework centers on the
hypothesis that MPV reflects platelet activation and thrombo-
inflammatory activity, which are central to ischemic stroke
pathogenesis and progression. Emphasis is placed on
synthesizing evidence that examines associations rather than
causal relationships, in keeping with the observational nature
of most available studies.

Literature Sources and Selection Criteria

Relevant literature was identified from peer-reviewed
journals hematology, and
cardiovascular medicine. Priority was given to studies
examining MPV in the context of ischemic stroke, including
epidemiological investigations, hospital-based cohort
studies, and prognostic analyses. Foundational research
on platelet biology and thrombopoiesis was included to
support  mechanistic interpretations [4,11-13].
References addressing methodological aspects of MPV
measurement and normal population ranges were also
incorporated [18,19].

focusing on neurology,

Data Extraction and Synthesis

Key data points extracted from the literature included
study design, patient population characteristics, stroke
subtype classification, MPV values, outcome measures,
and reported associations. Findings were synthesized
qualitatively to identify consistent patterns, areas of
disagreement, and methodological limitations. No
quantitative meta-analysis was performed due to
heterogeneity in study designs and outcome definitions.

Ethical Considerations

As this manuscript is based solely on previously published
data, no new ethical approval or patient consent was
required. All referenced studies were assumed to have
been conducted in accordance with applicable ethical
standards.

RESULTS
Biological Basis of Mean Platelet Volume
Platelet size is determined during thrombopoiesis in the

bone where megakaryocytes undergo
cytoplasmic fragmentation to release platelets into the

marrow,

circulation. Larger platelets are typically younger and
exhibit enhanced metabolic and enzymatic activity.
Experimental studies have demonstrated that large
platelets contain increased amounts of prothrombotic
mediators, including thromboxane A,, serotonin, and
platelet-derived growth factor [4]. These properties
contribute to greater aggregability and adhesive capacity,
particularly under high shear stress conditions relevant to
cerebral circulation.

Cytokines such as interleukin-6 play a role in stimulating
megakaryocyte proliferation and platelet production,
potentially linking systemic inflammation with increased
MPV [12,13]. This connection is particularly relevant in
ischemic stroke, where inflammatory responses are
activated early and may persist throughout the recovery
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phase.
MPYV in Acute Ischemic Stroke

Multiple clinical studies have reported elevated MPV values in
patients presenting with acute ischemic stroke compared with
healthy controls [6,15]. These findings suggest that increased
platelet size and activity may be associated with the acute
thrombotic  process underlying cerebral infarction.
Importantly, some studies have observed that MPV elevation
is present at admission, indicating that it may reflect pre-
existing platelet characteristics rather than a consequence of
cerebral ischemia alone.

Greisenegger et al. reported that elevated MPV was associated
with worse functional outcomes in patients with acute
ischemic cerebrovascular events, as assessed by standardized
neurological scales [10]. Similarly, Butterworth and Bath
identified associations between MPV, stroke subtype, and
clinical outcome, with higher MPV observed in patients with
large artery atherosclerosis compared with other subtypes

[6].
Association with Infarct Volume and Severity

Advances in neuroimaging have enabled more precise
quantification of infarct volume, facilitating correlations with
biological markers. Liu and Che demonstrated that retinol-
binding protein 4 and MPV were associated with lesion
volume determined by magnetic resonance imaging in acute
ischemic stroke [3]. These findings support the notion that
MPV may be linked to the extent of ischemic injury, potentially
through enhanced thrombus stability or microvascular
obstruction.

However, not all studies have reported consistent associations
between MPV and stroke severity. Ciancarelli et al. suggested
that while MPV may function as a pro-inflammatory
biomarker during the acute phase and neurorehabilitation, it
was not directly linked to clinical outcome measures [14].
Such discrepancies underscore the complexity of interpreting
MPV in heterogeneous patient populations.

MPYV and Stroke Prognosis

The prognostic value of MPV has been evaluated in several
observational studies. Elevated MPV has been associated with
increased risk of recurrent stroke and poorer long-term
outcomes in patients with a history of cerebrovascular disease
[8]. Mayda-Domag et al. reported that MPV and platelet count
together provided prognostic information in both ischemic
and hemorrhagic stroke, although the strength of association
varied by stroke type [16].

Lok et al. further examined the predictive role of MPV in first-
ever acute ischemic stroke, identifying associations with early

neurological deterioration and functional outcome [17].
These findings suggest that MPV may contribute
incremental prognostic information when considered
alongside clinical and imaging parameters.

Interaction with Comorbid Conditions

MPV is influenced by several cardiovascular and metabolic
conditions that are themselves risk factors for ischemic
stroke. Patients with diabetes mellitus exhibit larger, more
reactive platelets, a phenomenon attributed to chronic
hyperglycemia, oxidative stress, and low-grade
inflammation [11]. Similarly, individuals with metabolic
syndrome have been shown to exhibit elevated MPV,
which correlates with the presence and severity of
coronary artery disease [7].

These associations complicate the interpretation of MPV
in stroke populations, as elevated values may reflect the
cumulative burden of vascular risk factors rather than
stroke-specific processes alone. Nonetheless, this
integrative characteristic may also enhance the utility of
MPV as a global marker of thrombotic risk.

DISCUSSION
Interpretation of Findings

The available evidence indicates that MPV is associated
with ischemic stroke occurrence, severity, and outcome in
a substantial proportion of studies. The biological
plausibility of these associations is supported by extensive
experimental data linking platelet size with functional
activity and prothrombotic potential [4,5]. In this context,
elevated MPV may reflect a prothrombotic and pro-
inflammatory milieu conducive to cerebral ischemia.
However, it is essential to emphasize that MPV is best
interpreted as a marker of association rather than a
determinant of outcome. Observational designs dominate
the literature, and confounding by comorbid conditions
and treatment effects cannot be excluded. Furthermore,
MPV values often overlap considerably between patients
and controls, limiting discriminatory capacity at the
individual level.

Methodological Considerations

One of the principal challenges in MPV research is
methodological variability. MPV is
preanalytical factors such as anticoagulant type, time from

sensitive to

venipuncture to analysis, and laboratory instrumentation
[19]. Platelet swelling in ethylenediaminetetraacetic acid
over time can artificially increase MPV, introducing
measurement bias if not carefully controlled.
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Additionally, the absence of universally accepted reference
ranges and cut-off values complicates comparisons across
studies. Although large epidemiological investigations have
provided insights into normal MPV distributions in healthy
populations, inter-laboratory variability remains substantial
[19].

Clinical Implications

From a clinical perspective, MPV offers several attractive
features: it is inexpensive, widely available, and routinely
reported as part of complete blood counts. These
characteristics make it a potentially valuable adjunctive
marker in resource-limited settings. When interpreted in
conjunction with clinical, imaging, and laboratory data, MPV
may contribute to stratification and prognostic
assessment.

Nevertheless, current evidence does not support the use of
MPV as a standalone diagnostic or prognostic tool in ischemic
stroke. Its greatest value may lie in multimarker approaches
that integrate platelet indices with inflammatory markers,
coagulation parameters, and clinical scores.

risk

Future Directions

Future research should prioritize large, prospective, and
standardized studies to clarify the temporal dynamics of MPV
before, during, and after ischemic stroke. Investigations
examining changes in MPV in response to antiplatelet therapy
and their relationship with clinical outcomes may also yield
clinically relevant insights. Additionally, exploring genetic and
molecular determinants of platelet size could enhance
understanding of inter-individual variability in MPV and
stroke risk.

CONCLUSION

Mean platelet volume is associated with platelet activation
and thrombo-inflammatory processes relevant to acute
ischemic stroke. Evidence indicates that elevated MPV is
associated with stroke risk, greater severity, and less
favorable outcomes in selected patient populations, although
findings remain heterogeneous. Methodological variability
and the influence of comorbid conditions limit its standalone
clinical utility. MPV may be most useful as an adjunctive
biomarker within a multimodal assessment framework rather
than as an independent predictor. Further standardized and
prospective studies are required to clarify its prognostic
relevance in routine stroke care.
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