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Abstract

Objective: The purpose of our study was to assess the accuracy of elevated mean platelet volume (MPV)
as an independent diagnostic marker for acute coronary syndrome (ACS).

Methodology: This descriptive cross-sectional study was conducted in the Department of Hematology in
collaboration with the Department of Cardiology (CCU) at Fauji Foundation Hospital Rawalpindi, from
December 2017 to June 2018. The Coronary Care Unit (CCU) records of 100 ACS patients admitted to
FFH Rawalpindi were reviewed. All collected data were entered into SPSS version 17. Mean and standard
deviation were calculated for quantitative variables, such as MPV and age. An independent sample t-test
was used to compare effect modifiers like age and gender, with statistical significance set at p<0.05.
Results: A total of 100 patients were enrolled, with a mean age of 57.06+9.95 years for males and
56.0+9.48 years for females. There were 17 (17%) male and 83 (83%) female patients. The mean platelet
volume was found to be higher among ACS patients (10.736+0.89 fl). The mean MPV in patients aged
<55 years was 10.63+0.97, while in patients aged >55 years it was 10.82+0.81. The mean MPV for male
patients was 10.44+0.72, and for female patients, it was 10.80+0.91. No significant difference was
observed in mean MPV between genders or age groups (p>0.05).

Conclusion: The study concluded that MPV significantly increases in patients with acute coronary
syndrome and may serve as a potential diagnostic marker in such patients.
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Introduction

Despite recent advances in its diagnosis and treatment,
acute coronary syndromes (ACS) remain a leading cause
of morbidity and mortality throughout the world.! Cardiac
diseases have been recognized as the leading cause of
death since the early 20th century. Atherosclerosis,
primarily driven by platelet activity, is the main cause of
ACS. Therefore, mean platelet volume (MPV) might serve
as a novel biomarker for predicting or diagnosing the
condition."? MPV is a measurement of platelet size and is
positively related to platelet thrombotic tendency.® It is a
routinely calculated parameter as a part of complete blood
count by most of the automated hematology analyzers.
Normal range is given as 7.2-11.5 femtolitres(fl).* There
are increasing data supporting association of MPV with
Acute Coronary Syndrome.® ACS is the constellation of
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signs and symptoms due to dislodging of coronary arterial
platelet-rich thrombus causing myocardial ischemia.?
Despite remarkable advancements in diagnostic
modalities, diagnosis of acute coronary syndrome is still
challenging. Higher MPV indicates larger and more
thrombogenic platelets which are associated with
myocardial damage in ACS and is bad prognostic marker
in survivors of acute myocardial infarction.® During the
acute coronary event, there is increased rate of
consumption of platelets at atherosclerotic plaque site
resulting in release of large sized platelets from bone
marrow. This process leads to activation of signaling
pathway resulting in change in shape and size of the
plateletss These activated platelets secrete more
thromboxane A: into the circulation. The larger platelets
have more adhesive properties than the smaller ones.” 8

MPV is a simple and cost-effective laboratory
measurement that can be used together with other
laboratory tests for early detection of ACS. MPV can also
help in reduction of hospitalization of patients with chest
pain of non-cardiac origin, preventing misdiagnosis and
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stratifying cardiovascular risk.® Understanding the
accuracy of elevated MPV as an independent diagnostic
marker for ACS may provide various benefits. It may offer
a low-cost and easily accessible tool for early
identification, perhaps improving patient outcomes
through timely care. Furthermore, incorporating MPV
measures into standard clinical practice may improve risk
classification and lead to more tailored treatment methods.
Therefore, this study intends to examine the accuracy of
high MPV in detecting ACS independently, with the goal
of determining its potential as a viable biomarker for
improving the accuracy of diagnosis and treatment for
patients in ACS.

Methodology

This descriptive cross-sectional study was conducted in
the department of Hematology in collaboration with the
department of Cardiology (CCU)at Fauji Foundation
Hospital Rawalpindi, from December 2017 to June 2018
after approval from hospital ethical committee. All patients,
of age ranging between 40 to 70 years, diagnosed to have
acute coronary syndrome on basis of ischemic chest pain,
characteristic ECG changes and positive cardiac
biomarkers were included in the study. Any patient who
had undergone any interventional procedure like cardiac
angiography was excluded from the study. Sample size
was calculated by using WHO sample calculator, using
Confidence  level=95%, population mean=9.92",
population  standard  deviation=2.37"  population
variance=5.6169 which led to sample size of 100 patients.
After taking written informed consent and explanation of
the purpose of study the venous blood 2.5 ml was
collected from each participant in CP bottle containing
Ethylene Diamine Tetra Acetic acid (EDTA) as an
anticoagulant. It was analyzed on automated Hematology
analyzer Sysmex “XT 2000i” system. MPV values were
recorded and categorized as elevated or normal based on
established reference ranges. All collected data was
entered into SPSS version 17. Mean and standard
deviation was calculated for quantitative variable i.e. mean
platelet volume and age. Effect modifiers like age and
gender were controlled by stratification. Post stratification
independent sample ‘t’ test was applied. Frequency and
percentage were calculated for gender. A p- value of
<0.05 was taken as statistically significant.
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Results

This study enrolled 100 patients, 17 males and 83 females
with mean age of 57.06+9.95 and 56.0+9.48years
respectively. The age distribution is depicted in table I.

Table I: Descriptive Statistics of Age of patients

Variables Male Female Total
Gender 17(17.0%) 83(83.0%) | 100 (100.0%)
Mean Age 57.06 years = 56.0 years 56.18 years
SD 9.95 years 9.48 years 9.52 years

The mean MPV was 10.74+0.89fl. Minimum MPV was 8.8fl
and maximum was 12.3 fl. The descriptive statistics are
shown in Table .

Table Il: Descriptive Statistics of MPV (in femtolitres) of

patients (n=100)

Mean 10.74
SD 0.89
Minimum 8.8
Maximum 12.3

In our study, we stratified our data into two groups
depending upon the ages i.e. Age>55years and age <55
years. The mean MPV of patients age <55 years was
10.63+£0.97f1 while the mean MPV of patients’ age>55
years was 10.82+0.81fl. There was insignificant difference
observed between both age groups as p value was found
to be 0.280 (p>0.05). The comparison between two
groups is shown in Table IIl.

Table Ill: Comparison of MPV in different age groups.

MPV (fl) Age Group t- p-
value value

<55 >55

N 21 79
Mean 10.63 10.82 -1.087 >0.05

SD 0.97 0.81

The mean MPV of male patients was 10.44+0.72fl while
the mean MPV of female patients was 10.80+£0.91fl. There
was insignificant difference observed between both
genders for mean MPV level as p-value was found to be
0.126 (p>0.05) as indicated in Table IV

Table IV: Comparison of MPV in both genders. \

MPV (f1) Gender t- p-
value value
Male Female
N 17 83
Mean 10.44 10.80 1.545 >0.05
SD 0.72 0.91
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Discussion

Myocardial Infarction is a main cause of morbidity &
mortality in urbanized countries.' The etiology of acute
coronary syndrome is multifactorial where many
exogenous and endogenous risk factors lead to formation
of atherosclerotic plaque. It is presumed that
transformation of atherosclerotic cardiovascular disease
into its major hostile clinical events such as myocardial
infarction is mainly attributed to the activation of platelets.
Such platelets are larger in size and have higher
thrombotic  tendency.''Although measuring platelet
activity by various methods has been reported to identify
individuals at risk for cardiovascular events, most of these
methods are expensive, time-consuming, and require
specialized equipment.’? Mean platelet volume(MPV) is
routinely measured entity in complete blood count and
established laboratory marker for large platelet, however
it remains a research tool that is yet to be included in
routine clinical decision-making.”* MPV has not been
previously studied in Pakistani population presenting with
chest pain. Males are generally affected by ischemic heart
diseases. Up to 70yrs of age, male predominance is
observed, after that there is equal incidence of diseases in
both genders."™ The present study showed increased
female to male ratio,5:1. This finding is in contrast to other
studies conducted by Huang HL etal® and Maijidi M etal®
where males were the dominant population developing
ACS. The female preponderance in our study is due to the
female entitlement of families of ex-servicemen.

In the present study, the mean age was found to be
56.18+9.52 years. The age factor in our study is very much
comparable with other published studies. The study by
Mirzaie et al. demonstrated mean age of 68.59+ 27.920
while Ahmed MS et al showed mean age of 56.59 + 13.65,
The survey conducted by Majidi M et al displayed mean
age of 60." Above mentioned studies demonstrate that
mean age of patients presenting with ACS is mostly at the
end of fifth decade and above. This increasing incidence
of ACS in elderly population has implications on global
health care resources which warrant early and prompt
diagnosis of the disease and better management. Ours is
an under resourced region where there is dearth of most
of the proven diagnostic modalities for ACS, therefore, the
need for a simple inexpensive diagnostic tool is the need
of the day.
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The mean MPV value evaluated in our study was 10.73 *
0.89fl. We found that MPV was raised in patients who have
suffered an acute coronary event. This is in agreement
with the results of similar studies by other workers. Mirzaie
et al studied 851 patients with acute chest pain stratified
as Trop-T positive (n=169) and Trop T negative (n=682).
Their result displayed a clear-cut increase in the value of
MPV in Trop T positive individuals as compared with Trop
T negative with mean of 9.92+0.37 vs. 9.5+0.3."0

In addition, MPV value reported by Lordan R et al” was
stratified according to severity of acute coronary
syndrome. The results showed a linear upward trend with
the severity of the disease. The MPV being highest for
non-ST segment elevation myocardial infarction (NSTEMI)
10.4+0.6 as compared to unstable angina (UA) for which
MPV was 10+0.7. The study took patients of
uncomplicated coronary heart disease as a control group
which showed MPV of 8.9+0.7.The results of the
aforementioned study are comparable to the results of our
study in terms of general tendency of increase in MPV
after thrombotic coronary event has ensued, however we
did not stratify our data according to the severity of acute
coronary syndrome. There is a narrow absolute difference
in mean value of MPV in our study as compared to above
cited references, (our study showed the highest MPV),
which could be because of the fact that platelet indices
have been shown to be sensitive to the differences in
blood sample anticoagulation, storage temperature and
delay in processing. There is time dependent swelling of
platelets in samples anticoagulated by EDTA which can
result in spurious increase of MPV and misinterpretation
of results.'?

However, in our study, time elapsed in drawing blood
sample and measurement of MPV was not controlled
which could be a reason for this difference. Attia, S. et al'®,
in a study conducted in 2021, demonstrated values of
MPV in 107 patients who presented in emergency
department with acute chest pain. Of their sample
population, 71 patients were diagnosed as having ACS.
Their results showed significantly higher MPV values in
ACS group as compared to non-ACS group (9.33+1.29 fl
vs. 7.51+£1.52 fl). These results are comparable to our
study; however, we had not taken any control group. Chu
etal’? who conducted a meta-analysis drawn from 24
studies of over 6000 subjects showed mean difference of
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MPV between acute myocardial infarction (AMI) patients
and non-AMI controls as 9.24+0.84 vs. 8.48+0.7.

This result is in conformity with our study; however, the
above cited study has further elaborated upon the
prognostic significance of MPV. They demonstrated that
3184 patients of AMI with elevated MPV had significantly
higher risk of death than those with a normal MPV. Pooled
results from five cohort studies involving 430 patients who
underwent coronary angioplasty revealed that MPV was
significantly higher in patients who developed restenosis
than in those who did not develop restenosis. This
supports the hypothesis that raised MPV is an
independent poor prognostic marker following Ml and
coronary angioplasty. Cetin et al'” investigated 260
patients and a relationship between platelet indices and
stable coronary artery disease (CAD) vs. acute STEMI
was noted. Moreover, relationship between platelet
indices on admission and thrombolysis outcomes in
patients with STEMI was also studied. Mean MPV was
significantly higher in the thrombolysis failure group than
in the thrombolysis success group (9.9 £ 1.8vs. 9.2+ 1.5
fl. The results of above cited study are relatable to our
results though not exactly congruent in the way that they
used platelet distribution width as a platelet parameter for
the severity of acute coronary syndrome while MPV was
studied as a predictor of intervention failure. In our study,
we assessed levels of raised MPV which has similar trend
as PDW in acute coronary syndrome.'®

Conclusion

The revealed that the mean platelet volume (MPV) is
significantly elevated in patients with acute coronary
syndrome (ACS) and can serve as an independent
diagnostic marker for the early detection of the disease.
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