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Abstract

Background: Platelets play an important role
in the development of intravascular
thrombosis, the major cause of acute coronary
syndromes. Platelet size has been considered to
reflect platelet activity.

Objectives. The am of this study is to
investigate the clinical value of platelet volume
indices (PV1) in the spectrum of ischemic heart
diseases and the possibility of being a risk
factor for acute myocardia infarction (MI).
Patients & Methods. Thirty six (36) patients
were included in the study: 22 of them have
myocardial infarction (MI) and 14 have
unstable angina (UA). Risk factors and history
of stable angina (SA) were reviewed and
studied by Chi square. Complete blood count
and platelet volume indices (PVI): mean
platelet volume (MPV), platelet large cell ratio
(P-LCR), and platelet distribution width
(PDW) were done using automated
hematology analysis system and studied by t-
test and correlation analysis. All P values were

two sided and P vaue of < 0.05 was
considered statistically significant.

Results: It isfound that MPV and P-LCR were
the most significant parameters that showed
statistical difference between patient with UA
and those with Ml (P=0.042 & P=0.031)
respectively unlike other parameters (platelets
count or PDW) (P=0.703 & P=0.094). There
were no correlations between MPV & other
platelet indices with existing past history of SA
as well as other risk factors for acute coronary
syndrome (P=0.811).

Conclusion: Because it is simple, economic,
and practical, MPV and P-LCR can be used in
predicting the possibility of acute thrombosis
in patients with coronary artery diseases.
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Coronary atherosclerosis and its
complication like myocardial
infarction (M1) are the major causes of
morbidity and mortality in
industrialized countries. Endogenous
and exogenous risk factors exist but
they only explan part of the case,
other relevant risk factors need to be
identified %9,

Platelets have been implicated in
the pathogenesis of cardio- vascular
disorders including atherosclerosis and
its complication like acute myocardial
infarction (AMI), unstable angina
(UA) and sudden cardiac death®.
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After rupture of arteriosclerotic
plague in coronary arteries, platelets
hyperactivity and local platelets
activation have been suggested to play
a causa role in prothrmbotic events
leading to MI & % %% An 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 metabolically
and enzymatically more active than
small pladlets “” and they have a
higher thrombotic potential due to
high concentration of thromboxane A2
(1,2,4,8,9)

Various studies found an
association between mean platelet
volume (MPV) and coronary artery
disease ™ or the occurrence of an
acute M| 29101 \yhjle others found
no such effect “?.The biological and
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prognostic value of increased MPV is
still controversial and the reason for
high platelet size still unclear @.

Automated cell counter have been
made the platelet volume indices (PVI)
like mean platelet volume (MPV),
platelet distribution width (PDW), and
platelet large cell ratio (P-LCR) are
routinely available. The MPV can
reflect changes either in the level
platelet stimulation and the rate of
platelet  production so platelet
activation can be indirectly and simply
measured viaMPV @,
Patients and methods

This study was designed as cross
sectional study. 36 patients admitted to
coronary care unit (CCU) in Al
Kadhimiya teaching hospital with state
of acute coronary syndrome at the
period from April -May 2008. This
study was approved by the local ethics
committee. Patients were divided into
2 groups according to clinical data and
patient history with support of cardiac
enzyme assay and electrocardiographic
(ECG) changes. First group is UA
group including 14 patients, Second
group is AMI group including 22
patients. All individuals were reviewed
for established risk factors like
(smoking, diabetes mellitus (DM),
hypertension, a previous diagnosis of
stable angina) in addition to age and
gender. Lipid profile records were not
available for most of patients in this
study. Those with previous or recent
AMI, or cerebrovascular event or
valvular heart disease were excluded.

EDTA (ethylenediamino tetra
acetic acid) samples of blood drawn at
first day of admission of patients were
analyzed in an automated hematology
anaysis system (Sysmex, serid
number 1544, version no. 00-17, UA).
All patient samples were processed
within 2 hours of venipuncture as
recommended by Symth et a. ™ to
avoid bias due to excessive platelet
swelling which is reported in some

atgdi&s secondary to effect of EDTA
Statistical  analysis was performed
using statistical package for socia
science (SPSS v.10) on window XP.
The chi square test used to compare
differences of frequencies in patient
characteristics in addition of t-test and
correlation anaysis. P value < 0.05 or
< 0.001 were considered as statistically
significant values accordingly.

Results

Thirty six (36) patients were
included in this study, 16 were males
and 20 were females. The first group,
unstable angina (UA) patients, was 14
patients (38%), 4 of them were males
(28.6%) and the rest were femaes
(71.4%). Their age range was 40-65
years with mean age + SD (standard
deviation) of 52.57 + 9.89 year. The
second group, myocardia infarction
(M1) patients, was 22 patients (62%),
12 were males (54.5%) while 10 were
females (45.5%) with age range 46-80
years and mean +SD of 64.18 year +
9.29 year. These two groups shows
satistically  significant  differences
concerning their age distribution (P=
0.001)

The baselines demographic data
are shown in (Table 1) which
demonstrate a statistically significant
differences concerning the smoking
history (P=0.011), and hypertension
(P=0.032) with highly significant
differences in cardiac enzyme
elevation according to the underlying
pathogenesis in the 2 groups
(P=0.0001), however , there were no
significant differences in terms of
existing previous history of stable
angina when compared with their
recent presentation as acute coronary
syndrome (P=0.629).

Platelets volume indices (PVI)
were studied using t test between the
above 2 groups of presentation and it is
found that MPV and P-LCR were the
most significant parameters  that
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showed statistical differences between
patient with UA and those with Ml
(P=0.042andP=0.031) respectively
unlike other parameters (platelets
count or PDW)(P=0.703 and P=0.094)
(Table 2).

It is found aso that MPV will
exceed 116 fl and 1210 fl at
percentile 95 in case of UA and Ml
respectively and similarly P-LCR will
exceed 37.66 and 41.20 at percentile
95 in the above two groups
respectively which may indicate a
higher level of activity.(Table 3)

There were no correlation
found between MPV and other
platelets indices with existing past
history of stable angina as well as other
risk factors for acute coronary
syndrome (P=0.811) i.e. these PVI did
not altered significantly with these risk
factors and their difference is related
directly to acute events.

Discussion

The findings indicate that
increased platelet volume is associated
with a higher risk of suffering an acute
coronary event independent of the
extent of a previous coronary artery
disease (CAD). Percentile 95 value
will indicate a higher risk of getting
acute coronary event with being
increased platelet volume and a higher
percentage of large size cdls
independent of existence of other risk
factors. Thus MPV and P-LCR above
these percentile values may represent
an independent risk factors for Ml
similar to other studies ™%, but there
were no practical application of
platelet count which had been
g)emonstrated by Kilici-Cmur N. et a

The mechanism for an increased
platelet volume are not well fully
understood, possibly cytokines may
trigger the production of larger more
reactive platelet following platelet
destruction in  peripheral  blood
including interleukin-6 (IL-6) @4,

?ll)though, it is not settled completely

In this study we neglected the
drugs used by patients as there are
limited data about the effect of
pharmacological therapy on platelet
count and size. It has been proved
previously that standard medical
treatment for coronary diseases did not
significantly change platelet markers
@ In previous studies, an increased
MPV was found to be associated with
coronary artery disease 19 ya ©
10 AMI &9 and even congestive heart
failure *® aswell asin cerebrovascular
diseases (18) and this can be explained
on base of increased platelet
hyperactivity after erosion or rupture
of aherosclerotic plague leading to
potentiated prothrombotic
complication like MI or
cerebrovascular events ™ ©).

Large platelets that contain more
dense granules are metabolically and
enzymatically more active than small
platelet with a higher thrombotic
capacity (1) as they express higher
levels of prothrombotic substances,
thromboxane A2, serotonin b, B-
thromboglobulin and procoagulation
surface protein such as P-selectin and
glycoprotein 1lla “Y. An increased
MPV  decreases the inhibitory
effectiveness of PG | , on both platelet
aggregation and the release reaction
@9 Higher levels of P- selectin was
previously reported to associate with
acute M| and its measurement was
promising as predictors of vascular risk
due to platelet aggregation “°.

The size of platelet has been found
to associate with an increased number
of megakaryocyte ®. In agreement
with Kilicli-Camur observation, we did
not report a significant correlation
between MPV and history of stable
angina, and thisisin contrast to others
findings like Endler G. et a and Erne
P.eta &1,
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Similar to reported data, we found
also that MPV was significantly higher
in MI group than UA group (1, 2, 6,
17) but unlike the result of Mc Karns
et d @ and in contrast to finding of
Mathur et a (21) who observed higher
MPV in UA group than MI group.
Similarly, it is noted that the time span
between M| and laboratory testing did
not influence platelet size and thus
may suggest that MPV will not change
during the acute phase reaction. The
finding of this study confirm that
increased MPV might be responsible
for the prothrombotic state that
eventually leads to thrombus formation

after rupture of coronary plague
(10,16,21)

Little is known about the effect of
aspirin and other platelets aggregation
inhibitors on MPV (10), however,
whether intervention with platelets
aggregation inhibitors or other drugs
are beneficial for patient with high
MPV remain to be determined.

Conclusion

MPV might be a vauable risk
factor for atherosclerosis and acute
coronary syndrome. Since it is simple,
economic & practical, MPV & P-LCR
can be wused in predicting the
possibility of acute thrombosis in
patients with coronary artery diseases.

Table 1. Demographic & clinical characteristicsin the study population

Character UA M P
No % No % value
Male 4 28.6 12 | 545
Sex Femae 10 | 714 10 | 455 0.126
. yes : - 8 36.4 .
Smoking =0 14 | 1000 | 14 | 636 0.011
Diabetes | yes 10 | 714 14 | 636 0629
mellitus [ no 4 28.6 8 36.4 '
Hypertension x? 1_4 10?'0 166 ;?; 0.032*
History of | yes 10 | 714 14 | 636 0629
CAD no 4 28.6 8 36.4 '
Cadiac | Positive 2 143 18 | 818 | oo
Enzyme | Negative 12 85.7 4 18.2 '

*The Pearson Chi-Square statistic is significant at the 0.05 level.
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Table 2: Distribution of hematological parameters.

UA M
Pvaue
Parameter Mean + SD Mean = SD
(Min-Max) (Min-Max)
267545.45 +
Platelet count 28?;‘52886%_*3;53&})'20 109062.55 0.703
(137000-522000)

Platelet distribution 1362+ 1.83 1250+ 1.96 0,004
width(PDW) (10.5-15.5) (95-16.3) :
Mean piatclet 1053+ 0.80 9.82+ 1.07 0,041

) (9.4-11.6) (8.2-12.1)
Platel ‘ita't?gge cell 20.97 + 5.31 2443 +8.15 0,031
(PR (22.3-37.6) (11.6-41.2)
3520+ 13.03 4855+ 35.47
ESR (12.0-55.0) (10.0-120.0) 0.190

*The Independent Samples Test statistic is significant at the 0.05 level.

Table 3: The percentileratioof MPV & P-LCR

Diagnosis UA Ml
Percentile 50 10.90 9.20
Percentile 75 11.20 10.70
Mean platelet volume Percentile 95 11.60 12.10
Percentile 99 11.60 12.10
_ Percentile 50 32.40 20.10
Platelet large cell ratio Percentile 75 | 33.90 31.40
Percentile 95 37.60 41.20
Percentile 99 37.60 41.20
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