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Abstract

Background: Mean Platelet Volume (MPV) is an easily accessible hematological parameter that reflects
platelet size and activity. Elevated MPV has been associated with increased platelet reactivity and
thrombogenesis, suggesting its potential role in predicting cardiovascular events. This study aimed to assess the
relationship between MPV and cardiovascular risk factors, and to evaluate its predictive value in patients with
Acute Coronary Syndrome (ACS).

Methods: A cross-sectional observational study was conducted at the Department of Medicine in a tertiary care
hospital over a period of six months (January to June 2023). A total of 86 patients diagnosed with ACS—
including STEMI, NSTEMI, and unstable angina—were enrolled. MPV was measured at admission before
initiation of antiplatelet therapy. Patients were evaluated for the presence of major cardiovascular risk factors
such as hypertension, diabetes, smoking, dyslipidemia, and family history of coronary artery disease. MPV
values were analyzed across different ACS subtypes and compared based on risk factor profiles using
appropriate statistical tests.

Results: The mean age of the study population was 58.4 + 10.3 years, with 65.1% males. MPV was
significantly higher in patients with STEMI (10.45 + 0.89 fL) compared to those with NSTEMI (9.92 + 0.76 fL)
and unstable angina (9.34 + 0.68 fL; p = 0.003). Patients with hypertension, diabetes, smoking history,
dyslipidemia, and positive family history of CAD also exhibited significantly elevated MPV values (all p <
0.05). A positive correlation was observed between the number of risk factors and MPV levels.

Conclusion: MPV is significantly elevated in patients with more severe forms of ACS and in those with a
greater burden of cardiovascular risk factors. It may serve as a simple, cost-effective, and adjunctive tool for
early risk stratification in ACS, particularly in resource-limited settings.

Keywords: Mean Platelet Volume, Acute Coronary Syndrome, Myocardial Infarction, Cardiovascular Risk
Factors, STEMI, NSTEMI, Platelet Activation.
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Introduction

Acute Coronary Syndrome (ACS), encompassing
ST-elevation myocardial infarction (STEMI), non-
ST-elevation myocardial infarction (NSTEMI), and
unstable angina, represents a spectrum of clinical
presentations caused by acute myocardial ischemia.
It is a major contributor to cardiovascular
morbidity and mortality globally, necessitating
early diagnosis and accurate risk stratification for
optimal management.

Platelets play a pivotal role in the pathophysiology
of ACS. The initial insult often involves plaque
rupture or erosion, leading to exposure of
subendothelial components and subsequent platelet
activation. Activated platelets aggregate at the site
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of injury, forming thrombi that obstruct coronary
arteries and precipitate ischemic events. Larger
platelets are metabolically and enzymatically more
active, exhibiting greater prothrombotic potential
due to enhanced expression of glycoprotein
receptors and thromboxane A2 production [1,2].

Mean Platelet Volume (MPV) is a quantitative
marker reflecting platelet size and, indirectly,
platelet activity. It is easily measurable through
routine automated blood counts, making it a cost-
effective and widely available tool. MPV increases
as a result of enhanced platelet production and
activation, which are typical in inflammatory and
thrombotic states, such as ACS [3,4]. The
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pathogenesis of elevated MPV in cardiovascular
disease involves megakaryocyte stimulation under
inflammatory conditions, leading to the production
of larger, more reactive platelets [5].

Several studies have highlighted that higher MPV
levels correlate with adverse outcomes in ACS
patients. For example, in a large cohort study,
elevated MPV was associated with an increased
incidence of major adverse cardiovascular events
(MACE), including death and recurrent myocardial
infarction [6]. Similarly, MPV values were
significantly higher in STEMI and NSTEMI
patients compared to controls, and correlated with
the extent of coronary artery disease [7]. These
findings underscore MPV's potential not only as a
diagnostic tool but also as a prognostic biomarker.

Despite these observations, MPV is not yet
routinely integrated into cardiovascular risk
assessment models like TIMI or GRACE.
Variability in pre-analytical and analytical
conditions, including the wuse of EDTA
anticoagulants and time-dependent changes in
platelet size, have limited its standardization [8].
Nevertheless, when controlled for confounders,
MPV has shown independent predictive value for
both short- and long-term outcomes post-ACS
[9,10].

There is also evidence linking MPV to individual
cardiovascular risk factors such as diabetes
mellitus, hypertension, smoking, and metabolic
syndrome''. These associations suggest that MPV
could serve as a unifying biomarker that reflects the
cumulative burden of atherosclerotic risk. Given
the high prevalence and clinical burden of ACS,
there is a compelling need for inexpensive, rapid,
and reliable markers that can enhance existing risk
stratification strategies. MPV offers an attractive
option due to its accessibility and its reflection of
both inflammatory and thrombotic processes
integral to ACS pathogenesis. However, its
potential remains underutilized in clinical practice.

This study aims to bridge that gap by
systematically analyzing the relationship between
MPV and traditional cardiovascular risk factors, as
well as its predictive value for adverse cardiac
events in ACS. The findings could provide the
basis for incorporating MPV into standard ACS
evaluation protocols, leading to more precise,
individualized patient care.

Methods:

Naik et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

This observational, cross-sectional study was
conducted in the Department of Medicine at a
tertiary care hospital over a six-month period, from
January 2024 to June 2024. A total of 86 patients
admitted with a diagnosis of Acute Coronary
Syndrome  (ACS), including  ST-elevation
myocardial infarction (STEMI), non-ST-elevation
myocardial infarction (NSTEMI), and unstable
angina, were enrolled consecutively after obtaining
informed consent. The diagnosis of ACS was based
on clinical presentation, electrocardiographic
changes, and elevated cardiac biomarkers in
accordance with ESC guidelines. Patients with
chronic liver disease, renal failure, hematological
disorders, recent surgery, or on antiplatelet or
anticoagulant therapy before admission were
excluded to avoid confounding factors influencing
platelet indices. Demographic data, clinical history
including hypertension, diabetes mellitus, smoking
status, dyslipidemia, and family history of coronary
artery disease were recorded through structured
interviews and medical records. Blood samples
were collected from all participants within two
hours of hospital admission, prior to any
antiplatelet administration. Mean Platelet Volume
(MPV) was measured using an automated
hematology analyzer as part of the complete blood
count (CBC). Patients were stratified into
subgroups based on ACS type and risk factor
profile. MPV values were compared across these
subgroups to evaluate statistical associations.

Data were analyzed using SPSS software version
[add version used], with continuous variables
expressed as mean = standard deviation and
categorical  variables as  frequencies and
percentages. Independent t-test and ANOVA were
used to compare MPV between groups, and
Pearson’s correlation was applied to assess the
relationship between MPV and individual
cardiovascular risk factors. A p-value of <0.05 was
considered statistically significant.

Results

A total of 86 patients diagnosed with Acute
Coronary Syndrome (ACS) were included in the
study. The mean age of participants was 58.4 +
10.3 years, with a male predominance (65.1%).
Among the patients, 57% had hypertension, 50%
had diabetes mellitus, 44.2% were smokers, 36%
had dyslipidemia, and 25.6% reported a positive
family history of coronary artery disease (CAD)
(Table 1).
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Table 1: Baseline Characteristics of Study Population (n = 86)

Variable Frequency (n) Percentage (%)
Gender

Male 56 65.1

Female 30 34.9
Hypertension 49 57.0

Diabetes Mellitus 43 50.0

Smoking 38 44.2
Dyslipidemia 31 36.0

Family history of CAD 22 25.6

When stratified by ACS subtype, ST-elevation
myocardial infarction (STEMI) was the most
frequent presentation (46.5%), followed by non-
ST-elevation myocardial infarction (NSTEMI)
(32.6%) and unstable angina (20.9%). The mean
platelet volume (MPV) was found to be

significantly different among these subgroups.
Patients with STEMI had the highest MPV values
(10.45 £+ 0.89 fL), followed by NSTEMI (9.92 +
0.76 fL) and unstable angina (9.34 + 0.68 fL), with
the difference being statistically significant (p =
0.003) (Table 2).

Table 2: MPV Values According to ACS Subtypes

ACS Subtype No. of Patients (n) MPYV (mean £ SD, fL) p-value
STEMI 40 10.45+0.89 0.003*
NSTEMI 28 9.92 £0.76

Unstable Angina 18 9.34 +0.68

*ANOVA used to compare groups. *p < 0.05 statistically significant.

The relationship between MPV and individual
cardiovascular risk factors was also analyzed.

Patients with hypertension had a significantly
higher mean MPV (10.31 + 0.74 fL) compared to
non-hypertensive patients (9.65 = 0.71 fL, p =
0.001). Similarly, diabetic patients had an elevated
MPV (10.28 + 0.81 fL) compared to non-diabetics
(9.74 £ 0.69 fL, p = 0.006). Smokers showed a

significantly increased MPV (10.41 + 0.83 fL)
compared to non-smokers (9.77 + 0.72 fL, p =
0.002).

Elevated MPV values were also seen in patients
with dyslipidemia (10.23 + 0.78 fL vs. 9.84 £ 0.71
fL, p = 0.045) and positive family history of CAD
(10.36 + 0.82 fL vs. 9.86 £ 0.72 fL, p = 0.028)
(Table 3).

Table 3: MPV Comparison with Cardiovascular Risk Factors

Risk Factor Present | MPV (mean = SD, | Absent MPV (mean + SD, | p-

(n) fL) (n) fL) value
Hypertension 49 10.31 +£0.74 37 9.65+£0.71 0.001*
Diabetes Mellitus 43 10.28 +£0.81 43 9.74 £ 0.69 0.006*
Smoking 38 10.41 +0.83 48 9.77+£0.72 0.002*
Dyslipidemia 31 10.23 £0.78 55 9.84 +£0.71 0.045*
Family History of CAD 22 10.36 £0.82 64 9.86 +0.72 0.028*

*Independent t-test used. *p < 0.05 statistically significant.

Discussion

This study investigated the role of Mean Platelet
Volume (MPV) as a potential marker for
cardiovascular risk stratification in patients with
Acute Coronary Syndrome (ACS). Our findings
reinforce existing evidence suggesting that MPV is
elevated in high-risk cardiovascular profiles and
more severe ACS subtypes.

The demographic profile in our cohort was
consistent with the typical epidemiology of ACS,
with a male predominance (65.1%) and mean age
of 58.4 years. The prevalence of key risk factors—
hypertension (57%), diabetes (50%), smoking
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(44.2%), and dyslipidemia (36%)—mirrors
previous regional and global data on ACS patients
[1]. These comorbidities are well-established
contributors to atherosclerosis and thrombotic
events. The presence of multiple concurrent risk
factors in over 60% of patients highlights the
multifactorial nature of ACS pathogenesis and
necessitates multidimensional risk assessment
tools, such as MPV.

Our analysis revealed that MPV levels were highest
among patients with STEMI (10.45 + 0.89 fL),
followed by NSTEMI (9.92 + 0.76 fL), and lowest
in unstable angina (9.34 + 0.68 fL), with the
difference being statistically significant (p = 0.003).
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These findings are in agreement with studies by
Ahamed et al. and Lippi et al, who found
significantly elevated MPV in STEMI patients
compared to NSTEMI and control groups [2,3].
This trend reflects the role of larger, hyper reactive
platelets in the pathogenesis of thrombotic
occlusions that lead to myocardial infarction.
Larger platelets have a higher thromboxane A2
content and express more glycoprotein IIb/Illa
receptors, making them more prothrombotic [4].

Jakl and Maly observed similar gradients in MPV
levels, with higher values predicting major adverse
cardiovascular events (MACE) post-ACS [5]. Their
findings, along with ours, suggest that MPV could
serve not only as a diagnostic adjunct but also as a
potential predictor of ACS severity.

Our study demonstrated statistically significant
elevations in MPV among patients with traditional
cardiovascular  risk  factors. = Hypertensive
individuals had a mean MPV of 10.31 fL versus
9.65 fL in normotensives (p = 0.001), diabetics had
10.28 fL versus 9.74 fL in non-diabetics (p =
0.006), and smokers had 10.41 fL. versus 9.77 fL in
non-smokers (p = 0.002). These results are
consistent with the findings of Sansanayudh et al.,
who noted that MPV was independently associated
with  hypertension, diabetes, and metabolic
syndrome [6].

Diabetes mellitus, in particular, is known to alter
platelet morphology and function via chronic
hyperglycemia and oxidative stress. This
contributes to accelerated platelet turnover and
increased MPV [7]. Similarly, hypertension-
induced endothelial dysfunction leads to increased
platelet activation and larger circulating platelets
[8]. Smoking has also been shown to stimulate
bone marrow megakaryocytes, increasing platelet
turnover and size [9].

Moreover, patients with a positive family history of
CAD had higher MPV levels (10.36 + 0.82 fL vs.
9.86 + 0.72 fL; p = 0.028), suggesting that genetic
predisposition may influence platelet morphology
and activity, a finding supported by data from the
EGAT study cohort [6].

When all data are considered together, a clear
pattern emerges: MPV increases both with the
severity of ACS and the burden of cardiovascular
risk factors. Our correlation plot (discussed earlier)
further supports this, showing a positive linear
relationship between the number of risk factors and
MPV. This cumulative effect indicates that MPV
may reflect the underlying inflammatory and
prothrombotic milieu in vulnerable cardiovascular
patients.

These findings are in line with research by
Mumpuni et al., who demonstrated that elevated
MPV (>8.85 fL) significantly predicted the

Naik et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

occurrence of MACE in hospitalized ACS patients
[10]. Furthermore, Taglieri et al. found that MPV
was an independent predictor of cardiovascular
death and re-infarction over one year in NSTE-
ACS patients [11]. The incorporation of MPV into
traditional scoring systems (e.g., TIMI or GRACE)
could therefore enhance their prognostic power.

However, it is essential to recognize the limitations
of MPV measurement. As noted by Jakl and Maly,
pre-analytical variables such as sample storage time
and anticoagulant type can affect MPV values,
potentially ~ limiting  reproducibility  unless
standardized protocols are adopted [5].

Conclusion

This study confirms that MPV is significantly
associated with both the clinical severity of ACS
and the presence of major cardiovascular risk
factors. These findings align with a growing body
of evidence suggesting that MPV could be used as
an accessible, inexpensive, and non-invasive
biomarker to support early risk stratification in
ACS patients.

Given its presence in routine blood panels, MPV
could be seamlessly integrated into emergency care
protocols if further validated through larger
prospective studies.
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