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Introduction
Coronary artery disease is the most common
non-communicable disease in the world. The
WHO has drawn attention to the fact that CAD
is a modern epidemic more in the geriatric
population i.e. people above 60 years of age.

A large increase in CAD is projected and now
it is the most common cause of death.
Platelets play a crucial role in the
pathogenesis of atherosclerotic complications,
contributing to thrombus formation or
apposition after plaque rupture [1,2,3]. After
rupture of arteriosclerotic plaque in coronary
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Arteries, platelet hyperactivity and local platelet
activation have been suggested to play a causal role
in prothrombotic events leading to MI13. Increased
platelet reactivity and shortened bleeding time are
associated with increased platelet volume,
therefore; platelet size has been considered to
reflect platelet level of activity as the large platelets
are more active than small platelets and they have
a higher thrombotic potential due to high
concentration of thromboxane A2. So divergence in
the platelet indices is a good indicator for the
identification and management of CVD. The aim of
this study was to study platelet parameters in the
spectrum of ischemic artery disease and to attempt
a clinicopathological correlation.

Materials and Methods
This prospective study was done in the
hematological section of the pathology department
at tertiary care hospital over a period of two years
from January 2016 to December 2018. The current
study had taken prior Institutional ethics committee
approval for the same study.

Inclusion and exclusion criteria: Inclusion
criteria for the study included the patients already
diagnosed as acute myocardial infarctions (AMI) and
angina by the physicians and healthy volunteers
whose age and sex-matched with a normal
electrocardiogram. The exclusion criteria included all
the other patients of heart disease.

In this study, the population was divided into three
groups:

The first group included (30) thirty patients with a
diagnosis of acute myocardial infarctions (AMI). The
second group included (30) thirty patients
diagnosed as having unstable angina. The third
group included (30) thirty healthy control groups.

Sample collection: The current study had
collected data in the form of a complete blood count
from a total of 90 study populations. For that, 2 ml
of blood was collected in EDTA and analyzed in the
HORIBA 5 part hematological analyzer. The system
gave the following hematological parameter: RBC,
HGB, HCT, MCV, MCH, MCHC, RDW-CV, RDW-SD,
PLT, PDW, PCT, MPV, Differential Percentage of
WBCs. etc.

Statistical analysis: Data were translated into a
computerized database structure. An expert
statistical advice was sought for statistical analyses
that were computer-assisted using SPSS version 20

(Statistical Package for Social Sciences). The
outcome quantitative variables were normally
distributed and conveniently described by mean, SD
(standard deviation), and the parametric statistical
tests of significance were used. The P-value less
than the 0.05 level was considered statistically
significant.

Results
According to Table 1, a total of 90 subjects were
analyzed, 30 healthy controls with a mean age of 46
year(± 4.5) and 30 MI cases with a mean age 52.4
(± 6.12) and 30 cases with unstable angina with a
mean age of 51.5 (± 4.5) and mean age of all cases
51.6 (± 0.94). According to Table 2, males
constituted 66.67% of healthy control, 60.33% of
MI, and 76.06% of cases with unstable angina. No
important differences were observed between 3
study groups. Females constituted 33.33% of
healthy control, 39.67% of MI, and 23.94% of cases
with unstable angina. No important differences were
observed between 3 study groups. Males had a
higher incidence of MI and UA than females. The
difference in mean platelet indices between the 3
study groups was as per Table 3 which was
significantly higher in MI and UA groups compared
to healthy control. Mean platelet count in the control
group was 2.60 Lac (± 0.92), cases of MI 2.34 Lac
(±0.67), and in cases of unstable angina 2.56 Lac
(±0.89). Platelet count was higher in the control
group than in other groups. Mean platelet
distribution width in the control group was 10.25
(±2.03), in cases of MI 18.32 (±2.98) and in cases
of unstable angina 17.23 (±3.02). Platelet
distribution width was significantly higher in cases of
MI and unstable angina than the control group.
Mean platelet volume in the control group was 8.07
(±2.11), in cases of MI 12.3 (±1.98) and in cases of
unstable angina 11.6 (±2.01). Platelet volume was
significantly higher in cases of MI and unstable
angina then control group. Mean platelet
concentrate in the control group was 0.23 (±0.04),
in cases of MI 0.29 (±0.11) and in cases of unstable
angina 0.32 (±0.12). Mean platelet concentrate was
significantly higher in cases of MI and unstable
angina than the control group.

Table-1: Age-wise distribution of cases
Cases Age (Mean ± SD)

MI (30) 52.40 ± 6.12

UA (30) 51.5 ± 4.50

Control (30) 46.80 ± 4.51

Total (90) 51.92 ± 0.89
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MI - Mycardial infarction

UA - Unstable angina

Table-2: Sex wise distribution of cases.
Cases Sex No. (%)

MI Male 19 (60.33%)

Female 11 (39.67%)

UA Male 23 (76.06%)

Female 07 (23.94%)

Control Male 20 (66.67%)

Female 10 (33.33%)

Total  90

Table-3: Comparison of platelet count and
platelet indices in all cases
Cases Platelet

count

(Mean± SD)

Mean platelet

volume(Mean±

SD)

Platelet

distribution

width(Mean± SD)

PCT(Me

an± SD)

MI 2.34±0.67 12.3 ±1.98 18.32 ±2.98 0.29

±0.11

UA 2.56 ±0.89 11.6 ±2.01 17.23 ±3.02 0.32

±0.12

Control 2.60± 0.92 8.07 ±2.11 10.25 ±2.03 0.23

±0.04

Total 2.34± 0.78 10.3 ±2.43 15.01 ±3.57 0.28

±0.15

p NS P<0.05 P<0.05 P<0.05

Discussion
Platelets have been implicated in the pathogenesis
of cardiovascular disorders, including atherosclerosis
and its complications, such as acute myocardial
infarction (AMI), unstable angina (UA), and sudden
cardiac death. Platelet hyperreactivity and local
platelet activation have been suggested to play a
causal role in acute coronary events [4]. Platelet
size has been shown to reflect platelet activity.
Large platelets are metabolically and enzymatically
more active than small platelets and produce more
thromboxane A2 [5,6]. Generalized platelet
activation occurs before an acute coronary event.
The increase in platelet consumption at the site of
the coronary atherosclerotic plaque causes larger
platelets to be released from the bone marrow. The
truth that the increase persists even after discharge
from the hospital supports the view that platelet
volume is chronically larger in the infarct group [7].
This suggests that PVI, particularly MPV, are
indicators of the degree of damage already done
and that these markers maintain their strength and
predictive value for a long time. In the present
study, MPV and mean PDW were significantly higher

In AMI/UA patients than stable angina, and
statistically significantly higher PDW and MPV were
also observed in AMI/UA patients than controls. Our
results are similar to that of Khandekar, et al. [8],
who also showed higher MPV and mean PDW in AMI
or UA patients than stable CAD. Martin, et al. [9]
found that MPV was significantly higher in those
patients who have MI, compared with the healthy
group, which is confirmed by Senaran, et al. [10],
both studies are similar to the present study that
MPV was significantly higher in patients of MI.
Mathur et al. [11] found platelet counts to be
significantly lower and MPV to be higher in patients
with unstable angina pectoris and MI. Different from
the present study, the platelet count is increased
significantly in MI and UA. MPV, in the present
study, is higher in both MI and UA which is similar
to Mathur, et al. [11] study. Another study by Khode
[12], found the mean platelet volume was
significantly higher in patients with AMI (9.65 ±
0.96) as compared to controls (9.21 ± 0.58). A
study by Jasani, et al. [13], and Senaran, et al.
[10], both studies are similar to the present study
that MPV was significantly higher in patients of MI.
After a comparison of the current study to the all
above studies showed that platelet indices were
deranged in the patients of MI as well as angina in
comparison to the healthy controls.

Limitation of the study
In the present study the study population is small
that is the main limitation.

Conclusion
From the present study, it can be concluded that
larger platelets can play a significant role in CAD. As
platelet volume indices (PVI) can provide an
alarming sign for the prethrombotic state in IHD.
So, in day to day routine hematological analysis of
PVI and large platelets can help in the management
of coronary artery disease.

What does this study add to
existing knowledge?
In routine day to day practice, specifically, platelet
volume indices are ignored by pathologists as well
as clinicians. After observing the present study, it
can be observed that platelet count and platelet
volume indices can provide a signature for the
prethrombotic state in ischemic heart disease.
Measurement of platelet count and platelet volume
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Indices may be of some benefit in detecting those
patients at higher risk of the acute coronary
syndrome.
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