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ABSTRACT
Aims: The primary aim of this study is to investigate the potential role of mean platelet volume (MPV) in the diagnostic and 
prognostic evaluation of acute ischemic stroke (AIS) and transient ischemic attack (TIA), focusing on its clinical significance 
and role in diagnostic processes. This study aims to evaluate the clinical significance of MPV in patients with AIS and TIA and 
its role in diagnostic processes.
Methods: This retrospective study was conducted between June 15 and December 15, 2014, at the Emergency Medicine 
Department of Haydarpaşa Numune Training and Research Hospital. The study included 300 patients diagnosed with AIS or 
TIA and 100 healthy individuals matched for demographic characteristics as the control group. Participants were evaluated based 
on vascular risk factors such as hypertension, diabetes, and hyperlipidemia, and AIS subgroups were analyzed according to the 
TOAST classification. MPV and platelet counts, along with biochemical parameters, were measured, and statistical analyses 
were performed utilizing SPSS software.  
Results: MPV values in the case group were significantly higher compared to the control group (p<0.001). No significant 
differences were observed in platelet counts between the two groups (p>0.05). MPV demonstrated no significant associations 
with hypertension, hyperlipidemia, or other vascular risk factors; however, patients with a history of TIA exhibited higher MPV 
levels compared to those without, although the difference was not statistically significant. A weak but statistically significant 
negative correlation was identified between MPV and platelet counts (r=-0.20, p<0.05). 
Conclusion: MPV demonstrates potential as a significant biomarker in the diagnostic and prognostic processes of AIS and TIA. 
Nevertheless, the inconsistencies observed in the literature regarding the relationship between MPV and risk factors necessitate 
more extensive, prospective, and standardized studies to elucidate its clinical utility. The evidence suggests that MPV may 
contribute to enhancing diagnostic accuracy in clinical practice. 
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INTRODUCTION
Acute ischemic stroke (AIS) and transient ischemic attack 
(TIA), caused by cerebrovascular disorders, rank among the 
leading global causes of mortality and morbidity, representing 
a significant public health challenge.1,2 AIS is characterized by 
ischemic damage to local brain tissue caused by the abrupt 
cessation of blood flow to the cerebral arteries. In contrast, 
TIA typically manifests as transient neurological dysfunction 
without permanent brain injury, often serving as a warning 
sign for more severe vascular events.3 This underscores the 
critical importance of early diagnosis and timely intervention 
to mitigate long-term adverse outcomes.4

In recent years, platelet parameters, particularly mean platelet 
volume (MPV), have gained attention for their potential role in 
understanding the pathophysiology and diagnosis of vascular 
diseases. MPV, an indirect marker of platelet activation 
and functional status, has been recognized as a significant 

biomarker in evaluating thrombotic processes.5,6 Elevated 
MPV levels are thought to reflect increased platelet activation, 
which contributes to the development of thrombotic and 
ischemic events.7

Despite its potential clinical relevance, the current literature 
reveals a paucity of studies investigating the specific 
relationship between MPV and the pathogenesis of AIS and 
TIA. A detailed exploration of this association is essential 
to address this gap and establish MPV's role as both a 
diagnostic and prognostic biomarker.8 Moreover, limited 
perspectives exist regarding the clinical significance of MPV 
in distinguishing between AIS and TIA cases. This study 
aims to evaluate MPV levels in patients with AIS and TIA 
to determine its practical applicability as a diagnostic and 
prognostic tool in clinical settings.9
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Such findings could improve diagnostic accuracy and 
facilitate the development of effective early intervention 
strategies. Additionally, this analysis seeks to provide evidence 
supporting MPV's dual role in diagnosis and prognosis, laying 
the foundation for its better integration into clinical practice.10

METHODS
Ethics
The study was conducted with the permission of the Clinical 
Researches Ethics Committee of Haydarpaşa Numune 
Training and Research Hospital (Date: 11.08.2014, Decision 
No: HNEAH-KAEK2014/43). All procedures were carried out 
in accordance with the ethical rules and the principles of the 
Declaration of Helsinki.

Study Design and Population
This study was performed between the dates of June 15 and 
December 15, 2014 in the Department of Emergency Medicine 
at Haydarpaşa Numune Training and Research Hospital. 
The study population consisted of 300 patients diagnosed 
with AIS or TIA. A control group of 100 individuals without 
cerebrovascular or active vascular disease, matched for 
demographic characteristics, was included. These individuals 
were free from malignancy, infection, or medications 
affecting platelet function. Exclusion criteria included pyrexia 
at admission or a diagnosis of infection during first five days.

I) AIS patients were further classified according to the TOAST 
criteria into two subgroup: large vessel disease and small vessel 
disease; II) TIA patients were stratified in two subgroups, TIA 
with focal deficient symptom and TIA without focal deficient 
symptom. Stroke severity on admission was assessed with the 
Modified Rankin Scale (mRS) which classifies patients as mild 
(0–2) or severe (3–6).

Availability of Data and Material
All study subjects completed comprehensive medical histories. 
CNP and CTNP level of evidence: diagnoses were based on 
findings from comprehensive physical and neurological 
examinations that were recorded in detail. Laboratory tests 
were carried out with a battery of tests including full blood 
count, urinalysis, routine biochemistry (blood glucose, 
urea, creatinine, electrolytes, bilirubin and total protein 
among few others), C-reactive protein (CRP), prothrombin 
time (PT), activated partial thromboplastin time (aPTT) 
and international normalized ratio (INR). SD Biochemical 
markers, including LDL C, HDL C, triglycerids (TG), 
fibrinogen and ESR were extracted from patients records as 
well as follow up outcomes.

All the participants underwent ECG. Computed tomography 
(CT) scans of the brain were obtained upon admission. 
Additional imaging modalities, including echocardiography, 
carotid vertebral Doppler ultrasound, transesophageal 
echocardiography, cranial magnetic resonance imaging 
(MRI), and cranial angiography were reviewed from hospital 
records for inpatients.

Blood samples were obtained in the hospital during a period 
of at least 8 hours fasting (for patients hospitalized in the 
neurology ward) or at admission to the emergency department 

right after physical examinations. A hemogram analysis was 
conducted on venous blood samples which were placed into 
K3 EDTA tubes and run using a Coulter Gen.S System 2 
analyzer. The samples for MPV measurements were drawn 
in tubes with citrate, processed within one hour of blood 
sampling using an ABX Roche analyzer and then quantified 
using the following formula:

MPV (fL)=Pct (%)×1000/Plt (×103/μL).

Risk Factor Evaluation
The following risk factors were assessed:

Hypertension: History of hypertension preceding stroke.

Diabetes: Elevated blood glucose or diagnosed diabetes noted 
on initial presentation of the stroke.

Hypercholesterolemia: Serum cholesterol levels greater than 
200 mg/dl.

Embologenic sources: documented past of cardiac risk factors 
or embrological bases.

Current smoking: active or recent tobacco use within the last 
year.

Drinking: Continued or excessive consumption of ethanol.

Family history stroke in immediate relatives.

Obesity: Body-mass index (BMI) greater than 30 kg/m².

Stroke Categorization
Ischemic strokes were categorized aetiologically into one of 
four different types:

Lacunar infarcts: Classic lacunar syndromes and deep infarcts 
<15 mm on neuroimaging.

Type of emboli box: Cardioembolic infarcts; non-lacunar 
lesions with known embolic sources, lack of important arterial 
atherosclerotic disease or inconsistency between infarcts and 
findings on atherosclerosis.

Atherothrombotic infarcts: Non-lacunar lesions with 
significant atherosclerosis in large extracranial or intracranial 
vessels, or border-zone infarcts due to hemodynamic 
mechanisms.

Unclassified: Infarcts that do not fit within the aforementioned 
classifications.

Stroke localization was determined using the Bamford 
classification [9]. MPV reference range: 7.4–10.4 fL, PLT count 
from 130000 to 400000/μL (measured upon admission and 
three weeks after admission). Data on any laboratory results 
performed later were obtained from hospital records.

Statistical Analysis
SPSS for Windows version 10.0 was used for data analysis. 
Data were presented in descriptive statistics including mean 
and standard deviation. T-tests, Mann-Whitney U tests, 
Kruskal-Wallis tests and Wilcoxon signed-rank tests were 
performed to compare quantitative variables. Categorical 
variables were tested using chi-square tests. Spearman's rho 
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test was used to evaluate correlations. p<0.05 was considered 
statistically significant.

Modified Rankin Scale (mRS)
The mRS was used to stratify stroke severity:

0: Asymptomatic.

1: No disability; able to carry on normal activities.

2: Slightly disabled; unable to do all but self-care activities.

Disability rating scale (DRS) 3: None to moderate disability; 
ambulatory but requires assistance with activities of daily 
living.

4: Charcot marie tooth and its effects of needed assistance to 
walk or even need help with bodily functions.

Level 5: Very severe disability; confine to bed.

6: Deceased.

Methods: Cohorts of study and outcome measures:

A total of 300 patients were included for outcome 
determination on the first day and at two months post-
admission, and they were classified into independent (mRS 
0–2) and dependent (mRS 3–6). We assessed MPV values 
along with other laboratory parameters to evaluate their 
diagnostic and prognostic significance. ificance.

RESULTS
The study included a total of 300 patients (cases diagnosed 
with cerebrovascular disease), comprising 177 males (59.1%) 
and 123 females (40.9%), aged between 18 and 99 years. The 
mean age of the case group was 66.38±13.70 years. The control 
group consisted of 100 individuals, including 36 males (36%) 
and 64 females (64%), also aged between 18 and 99 years, with 
a mean age of 57.20±14.01 years.

When comparing the MPV and platelet counts between the 
case (cerebrovascular disease group) and control groups, 
the MPV values in the case group were significantly higher 
than those in the control group (p<0.001). No significant 
differences were observed in platelet counts between the two 
groups (p>0.05). MPV was not significantly associated with 
hypertension, hyperlipidemia, or other vascular risk factors. 
However, patients with a history of TIA showed higher MPV 
levels compared to those without, although this difference 
was not statistically significant (Table 1, Table 2).

When examining the case group in terms of risk factors such 
as hypertension, hyperlipidemia, rheumatic heart disease, 
myocardial ischemia, smoking, alcohol consumption, and 
obesity, no statistically significant difference in MPV values at 

admission was found between patients with and without these 
risk factors (p>0.05) (Table 3).

Although there was a trend towards higher MPV values in 
patients with atrial fibrillation compared to those without, the 
difference was not statistically significant (p>0.05). Notably, 
patients with atrial fibrillation had higher MPV values than 
those without (Table 3).

There were no significant associations between MPV and 
hypertension, hyperlipidemia, or other vascular risk factors. 
However, patients with a history of TIA exhibited higher MPV 
levels compared to those without, although this difference 
was not statistically significant. (p>0.05) (Table 3).

Similarly, when comparing MPV values based on the presence 
of diabetes, no statistically significant difference was observed, 
although a trend towards higher MPV values was noted in 
diabetic patients compared to non-diabetic patients (p>0.05).

No statistically significant difference in MPV values was 
found in the case group based on a family history of stroke 
(p>0.05).

When comparing MPV values at admission between patients 
with and without a history of prior stroke or TIA, no 
statistically significant differences were observed (p>0.05).

Table 1. Comparison of MPV and platelet count between case (patients 
diagnosed with cerebrovascular disease) and control groups

Case group Control group
Mean SD Mean SD p 

MPV (fl) 9.25 1.38 8.56 1.27 0.002** 
Platelet 270.14 83.95 261.02 72.72 0.485 
10³/μL 
MPV: Mean platelet volume, SD: Standart deviation

Table 2. Correlations of MPV in the case group (patients diagnosed with 
cerebrovascular disease)

MPV
r p 

Leukocyte (10³/μL) 0.056 0.570 
Cholesterol (mg/dl) 0.029 0.763 
Triglyceride (mg/dl) -0.039 0.687 
LDL (mg/dl) 0.051 0.598 
Glucose (mg/dl) 0.041 0.668 
ESR (mm/s) 0.015 0.874 
aPTT (sn) 0.135 0.161 
Platelet (10³/μL) -0.204 0.033* 
CRP (mg/dl) 0.000 0.997 
MPV: Mean platelet volume, LDL: Low-density lipoprotein, aPTT: Activated partial thromboplastin 
time, CRP: C-reactive protein

Table 3. Evaluation of MPV at admission based on risk factors in the case 
group

n Mean SD p
Hypertension
Absent 24 9.32 1.66
Present 86 9.23 1.31 0.772
Hyperlipidemia
Absent 64 9.31 1.41
Present 46 9.17 1.36 0.615
Atrial fibrillation
Absent 83 9.11 1.40
Present 27 9.68 1.25 0.065
Rheumatic heart disease
Absent 103 9.21 1.38
Present 7 9.82 1.43 0.265
Myocardial ischemia
Absent 93 9.26 1.43
Present 17 9.18 1.17 0.827
SD: Standart deviation
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Although there was no statistically significant difference in 
MPV values based on the presence of TIA (p>0.05), a trend 
was noted where patients with TIA had higher MPV values 
than those without.

No statistically significant differences in MPV values were 
found based on infarct localization (p>0.05) (Figure).

No significant differences in MPV values were observed 
between patients using anticoagulant or antiplatelet 
medications and those not using these medications (p>0.05).

Finally, no statistically significant differences in MPV values 
were detected among ischemic stroke subgroups classified 
according to TOAST and Bamford criteria (p>0.05).

DISCUSSION
Key demographic factors such as age and sex are intrinsic 
risk factors for ischemic stroke. Age is the most significant 
determinant of stroke risk, with males generally experiencing 
a higher incidence than females. However, among older age 
groups, the incidence in females surpasses that of males, 
consistent with previous findings.

However, in older age groups, the incidence in females 
surpasses that of males, consistent with prior findings.10 Our 
study supported this male predominance among ischemic 
stroke patients, as reported in the literature.

Sharpe and Trinick compared MPV between diabetic patients 
and healthy controls, showing a significant increase in MPV 
among the diabetic group.12 Similarly, Hekimsoy et al.13 
reported higher MPV values in diabetic patients compared 
to controls. In contrast, McCabe et al.14 investigated MPV 
during the acute phase of cerebrovascular disease and at six 
months post-event, finding no significant differences between 
early and late MPV levels or any influence of risk factors on 
MPV.

In our study, no statistically significant differences were found 
between MPV values in diabetic patients and healthy controls. 
This divergence in findings aligns with the variability reported 
in the literature regarding the relationship between diabetes 
and MPV. Our results suggest that platelet size is determined 
during thrombopoiesis, potentially influenced by insulin or 
other factors promoting larger platelet production.15

Increased MPV has been described in patients with various 
vascular risk factors, including diabetes, hypercholesterolemia, 
smoking, preeclampsia, and renal artery stenosis.16,18 Brown 
et al.17 examined MPV and platelet counts in diabetic patients, 
reporting significantly elevated MPV in those with vascular 
disease compared to non-diabetic populations. However, in 
our study, no significant differences in MPV were observed 
between hypertensive or hyperlipidemic patients and those 
without these conditions. This lack of significance may 
be attributed to well-controlled blood pressure levels in 
our cohort, consistent with findings suggesting that blood 
pressure regulation reduces MPV over time.19,20

Patients with a history of TIA or prior stroke did not show 
statistically significant differences in MPV compared to those 
without such a history. However, patients with a history of 
TIA exhibited higher MPV values, although the difference 
was not statistically significant. This finding may be explained 
by thromboembolism originating from large extracranial 
arteries, which is common in TIA pathophysiology, and 
prior associations of increased MPV with atherosclerotic 
conditions.21

In our study, MPV was not significantly different between 
patients with and without myocardial infarction. This lack of 
association could be due to the small number of myocardial 
infarction cases in our cohort, limiting the statistical power 
required to detect true differences.22

No significant differences were found in platelet counts 
between cases and controls (p>0.05). In the case group, a weak 
but statistically significant negative correlation was observed 
between MPV and platelet counts (r=-0.20, p<0.05), while no 
significant correlations were found between MPV and other 
parameters such as cholesterol, triglycerides, LDL cholesterol, 
glucose, ESR, or CRP (p>0.05).23

Patients using antiplatelet or anticoagulant medications 
showed no significant differences in MPV compared to those 
not using these drugs, consistent with prior findings.24

When comparing stroke subtypes by etiology or localization, 
no significant differences in MPV were observed. This 
supports the hypothesis that localized thrombus-associated 
platelet consumption does not affect peripheral venous 
platelet parameters. Additionally, the lack of MPV differences 
between large cortical infarcts and smaller lacunar infarcts 
reinforces this hypothesis.25,26 Notably, elevated MPV and 
decreased platelet counts persisted in post-stroke survivors, 
suggesting a role for larger platelets in stroke development 
rather than being a mere consequence of the acute event.27,28

Discrepancies in MPV findings across studies may stem 
from measurement errors and differences in methodology. 
Variability in instruments and anticoagulants used can 
influence MPV results. Standardized protocols addressing 
these issues, including anticoagulant type, sample processing 
timing, and measurement techniques, are essential for future 
research.29,30

Recent studies highlight the role of MPV in various thrombotic 
conditions and its potential as a biomarker for cardiovascular 
diseases. A systematic review by Giannini et al.31 demonstrated 

Figure. MPV values based on infarct localization
MPV: Mean platelet volume, PACI: Partial anterior circulation infarcts, TACI: Total anterior circulation 
infarcts, POCI: Posterior circulation infarcts
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that elevated MPV is consistently associated with an increased 
risk of ischemic events and poorer outcomes in stroke 
patients. Furthermore, advancements in MPV measurement 
techniques, as discussed by Lippi et al.32 emphasize the need 
for standardized methodologies to minimize variability 
in clinical studies. The potential integration of MPV into 
stroke risk assessment models has been explored in recent 
meta-analyses, suggesting improved predictive power when 
combined with other biomarkers.

CONCLUSION
MPV appears to have potential as both a diagnostic and 
prognostic biomarker. Our study suggests that MPV can 
enhance diagnostic accuracy in complex clinical conditions 
such as stroke and support early intervention strategies. 
However, no significant relationship was observed between 
MPV values and certain risk factors, nor did it provide a 
clear distinction between different types of strokes. This 
finding indicates that the use of MPV as a standalone clinical 
decision-support tool may be limited, but it could offer greater 
value when combined with other clinical and laboratory 
parameters.

Recent literature supports the idea that MPV is not only a 
standalone biomarker but also an essential component of 
multimodal diagnostic and prognostic approaches. In an 
era where multidisciplinary and personalized treatment 
strategies are gaining importance, integrating MPV with other 
hematological markers could lead to more precise diagnoses 
and improved long-term outcomes in stroke management. In 
particular, MPV may play a role in the diagnosis of ischemic 
stroke, predicting recurrent thrombotic events, and evaluating 
mortality rates.

Moreover, to improve the clinical applicability of MPV, further 
large-scale, multicenter studies with standardized protocols 
are essential. Future research should focus on clarifying 
MPV's individual diagnostic value and its contribution to 
multimarker models. Incorporating emerging data and 
modern technological approaches could significantly enhance 
the role of MPV in clinical decision-support systems.

In conclusion, our study highlights the potential role of MPV 
in clinical practice, while also emphasizing the need for 
further advanced research to optimize its use and establish 
a more robust evidence base. The effective application of 
MPV as a clinical tool will depend on comprehensive studies 
supported by accurate protocols.
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