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Abstract

Objective: Description of risk factors in coronary heart disease has a very important place in the prevention
of acute coronary syndromes as well as in predicting the prognosis. In this study, the association between
acute coronary syndrome and platelet volume, which is thought to be risk factor of the former one, was
investigated. Materials and methods: 214 patients were included to the study, comprising of 69 patients with
acute myocardial infarction (AMI), 73 patients with unstable angina pectoris, and 72 patients with stable
angina pectoris. Control group consisted of 45 subjects who had atypical chest pain with no pathological sign
in coronary angiography. In cases with acute coronary syndrome, blood samples were taken at the time of
hospitalization, whereas it was performed at routine follow-up visits in the other group. Statistical analysis
was made through “one-way variance analysis (ANOVA)” and post-hoc Tukey HSD. A p-value of <0.05 was
considered to be statistically significant Results: Mean platelet volume (MPV) and platelet counts were found
to be 9,0 + 1,0 fl and 239,6 + 59,2 x 10°/L in unstable angina group, respectively; 8.9 £ 0.8 fl and 228.5 £+ 74.1
x 10°/L in AMI patients, respectively; 7.5 + 0.6 fl and 268.3 + 73.5 x 10°/L in stable angina pectoris group,
respectively; 7.2 + 0.6 fl and 285.5 + 80.9 x 10°/L in control group, respectively. Control subjects had
significantly lower MPV and significantly higher platelet counts compared to each of the unstable angina
and AMI groups (p<0.001, p<0.001; p=0.004, p<0.001, respectively). MPV was detected to be significantly
lower in stable angina group, compared to unstable angina and AMI groups (p<0.001, p<0.001, respectively),
whereas neither a significant difference was determined between stable angina and AMI groups in terms of
MPV (p=0,126) nor was it between unstable angina and AMI groups (p=0.999). While no significant
difference was detected between the number of platelets of stable angina group and that of control and
unstable angina groups (p=0.586, p=0.076, respectively), stable angina group had significantly higher platelet
counts than AMI patients (p=0.006). Such comparison between unstable angina and AMI groups also did not
reach a significant level (p=0.791). Conclusion: Platelet count and mean platelet volume was detected to be
increased in patients with acute coronary syndrome.
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Introduction Coronary heart diseases manifest as such
Desbi he  devel di . clinical presentations as stable angina pectoris
espite  the evelopments  regarding  1ts (AP), silent myocardial ischemia, unstable AP,

diagnosis and treatment in recer.lt years, acute myocardial infarction (MI), heart failure, and
coronary syndromes (ACS) keep its place of the sudden cardiac death (1, 2)

most important reason of morbidity and
mortality. Cardiac diseases have been known to
be the number one cause of deaths since the
beginning of twentieth century.

Known major risk factors for coronary heart
disease are age, family history, cigarette
smoking, hypertension, elevated LDL cholesterol,
and diabetes mellitus, the latter of which has
recently been accepted as a coronary heart
disease equivalent. Apart from that, endothelial
dysfunction, lipoprotein (a), homocysteine, and
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previously demonstrated that platelets had
important roles in the formation of AMI and
development of its complications (6-10).
Therefore, acetyl salicylic acid, thienopyridine,
and glycoprotein IIb/Illa inhibitors, which all
inhibit platelet functions, are used in the
treatment of ACS (11-13).

Platelets are heterogeneous in size, density, and
activity (14). Alterations of these parameters may
be associated with pulling the trigger of acute
coronary syndrome and its spread (15). Large
platelets are more adhesive and tend to aggregate
more than smaller ones (16). Increase of platelet
volume may contribute to increased
prothrombotic tendency of atherosclerotic plaque
in acute coronary syndrome and increased risk of
intracoronary thrombus formation in AMI cases
17).

In this study, we aimed to investigate the
association between platelet volume and acute
coronary syndrome in patients with the diagnosis
of coronary heart disease, in comparison with
control group.

Materials and Methods

The study included ACS patients admitted to
coronary intensive care unit and those patients
with stable AP followed in cardiology
outpatients’ clinic. 214 patients were included to
the study, comprising of 69 patients with acute
myocardial infarction (AMI), 73 patients with
unstable AP, and 72 patients with stable AP.
Diagnoses of ACS and stable AP were confirmed
with typical symptoms, ECG findings, laboratory
findings and/or coronary angiography. Control
group consisted of 45 subjects who were
previously presented with complaint of atypical
chest pain albeit no pathological sign in
consequently performed coronary angiography.

The diagnosis of AMI was established by the
three criteria accepted by World Health
Organization (WHO): (1) ischemic type chest
pain; (2) Changes in serial ECG tracings typical
for AMI; and (3) presence of at least two criteria
of typical course of rise and fall of serum cardiac
biomarkers (18). The diagnosis of unstable
angina pectoris was established by the presence
of  unstable chest pain and  typical
electrocardiographic findings in the absence of
elevated CK-MB and troponin levels.

Patients with serious hepatic and renal
disease, those previously detected to have
malignancy, and subjects receiving an
anticoagulant, anti-inflammatory or antiplatelet
therapy were not included to the study. Since the

MPV In Acute coronary syndrome

fact that acetyl salicylic acid had no influence
on platelet volume as revealed by earlier studies,
ACS and stable AP patients receiving acetyl
salicylic acid were not excluded from the study
(19).

ECG examinations of subjects were performed
through an ECG device branded with Marquette
Hellige. Coronary angiography was performed
via a device by Siemens Axiom Artis (2002-
Miinchen, Germany).

Blood samples of patients were taken at the

time of hospitalization in ACS group and during
routine follow-ups in other cases, both obtained
via antecubital venous access. Examined
biochemical markers were plasma glucose (PG),
blood urea nitrogen (BUN), creatinine (Cr),
cholesterol profile, creatinine kinase myocardial
band (CK-MB), aspartate aminotranspherase
(AST), lactate dehydrogenase (LDH), uric acid
(UA), sodium (Na), potassium (K), and chloride
(CI). For this purpose, aliquot of 5 ml blood of
each subject was taken to typical biochemistry
tube, which was centrifuged at 2000 rpm for 10
minutes to obtain serum. Serum samples were
examined via a device, branded with Hitachi
modular P-P (2001 Hitachi Ltd. Tokyo, Japan).
For platelet count and volume analyses, aliquots
of 2 ml blood were taken to the EDTA
(ethylendiamine tetraacetic acid) tubes, which
were examined within 30 minutes by hemogram
device, branded with Coulter STKS (1998 — New
York).
Statistical analysis: Quantitative data were
expressed as mean * standard deviation. Data
were tested through the method of ‘“one-way
variance analysis (ANOVA)”. Probability value
of p<0.05 was set as statistically significant.
Post-hoc  Tukey HSD (Tukey’s honestly
significant difference) test was performed in
order to understand in between which groups did
the significant difference exist for variables
found to be significant according to ANOVA
(20).

Results

259 subjects comprising of 214 patients and 45
cases as control group were included to the study.
Demographic characteristics of patient and
control groups are shown in Table 1.

The comparison of age of patient and control
groups showed no statistically significant
difference (p>0.05). In stable AP patients, mean
platelet count was detected as 268.3 = 73.5 x
10°/L, and MPV as 7.5 + 0.6 fl; which was 285.5
+80.9 x 10°/L and 7.2 + 0.6 fl in control group,
respectively. Mean platelet count and MPV were
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comparable between these two groups with no platelet count and MPV were similar between
statistically significant difference (p=0.586 and these two groups with no statistically significant
p=0.126, respectively). difference (p=0.791 and p=0.999, respectively).

In unstable AP patients, mean platelet count When unstable angina pectoris and AMI cases

and MPV were 239.6 + 59.2 x 10° /L and 9.0 + were compared to each of stable angina pectoris

1.0 flI, respectively; which was 228.5 + 74.1 x and control groups, it was observed that platelet
10°/L and 8.9 + 0.8 fl in AMI patients. Mean counts were decreased and MPV were increased.

Table 1. Baseline characteristics of patients and control group

Number of patients Age, mean (years ) Male (n: 185) Female (n: 74)
Stable AP 72 57.4+9.9 59 13
Unstable AP 73 58.2+10.5 45 28
AMI 69 58.7+11.9 51 18
CONTROL 45 56.4+£8.9 30 15

Table 2. Comparison of groups by MPV

Stable AP group: 7.5 £ 0.6 Control group: 7.2 £ 0.6 p=0.126
Stable AP group : 7.5 £ 0.6 Unstable AP group: 9.0 £ 1.0 p<0.001
MPV (Fl) Stable AP group: 7.5+ 0.6  AMI group: 8.9 + 0.8 p<0.001
Unstable AP group: 9.0 £ 1.0 AMI group: 8.9 £ 0.8 p=0.999
Control group: 7.2 £ 0.6 Unstable AP group: 9.0 £ 1.0 p<0.001
Control group: 7.2 £ 0.6 AMI group: 8.9 £ 0.8 p<0.001

Table 3. Comparison of groups by mean platelet counts

Stable AP group: 268.3 + 73.5  Control group: 285.5 + 80.9 p=0.586

Stable AP group: 268.3 £ 73.5  Unstable AP group: 239.6 + p=0.076
59.2
Platelet count Stable AP group: 268.3 +73.5  AMI group: 228.5 + 74.1 P=0.006
(x 10°/L) Unstable AP group: 239.6 + AMI group: 228.5 + 74.1 p=0.791
59.2
Control group: 285.5 £ 80.9 Unstable AP group: 239.6 = p=0.004
59.2
Control group: 285.5 £ 80.9 AMI group: 228.5 £ 74.1 p<0.001
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Comparisons of MPV and mean platelet counts
are presented in Table 2 and Table 3; MPV values
are shown in (Fig. 1). and mean platelet counts in

(Fig. 2).

StableAP UnstableAP  AMI  CONTROL

(Fig. 1). MPV values of groups
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(Fig. 2). Mean platelet counts of groups
Discussion
Coronary artery diseases were the most

important cause of mortality and morbidity in
industrialized countries. Both endogenous and
exogenous risk factors such as smoking,
hypercholesterolemia, DM, and hypertension
increase the risk of ACS (21). Nevertheless, these
risk factors accounts for only a part of ACS cases
(22). Therefore, it is needed to identify other
related risk factors so as to predict individual risk
in the development of ACS. While atherosclerotic
plaque rupture starts the thrombogenic
phenomenon in ACS, the activity of circulating
platelets plays important role for the progression
of thrombus (23).

MPV In Acute coronary syndrome

Platelets were heterogeneous cells in terms of
size, density, and activity (14). Platelet volume is
an important indicator for platelet function and
activation (24). Larger platelets contain more
secretory granules and mitochondria and are
known to be more active than small platelets
(25,26). By leading to the formation and
dissemination of intracoronary thrombus, larger
and hyperactive platelets may accelerate the
emergence of clinical picture called as acute
coronary syndrome. Van der Loo et al., in their
study, suggested that platelet volume was an
important biological variable to determine
platelet reactivity (27). They also suggested that
elevated platelet volume measured after MI might
be a determinant factor for future ischemic
episodes and death. In this study, we examined
the platelet volume of our cases, which we think
to be likely a risk factor for ACS.

It was observed in a study that platelet volume
was increased in patients with ST-elevated
myocardial infarction compared to normal
population (19). It was suggested that detection
of increased MPV in AMI patients may be an
indicator for the fact that the percentage of larger
platelets was higher in these subjects and may
contribute to thrombus formation (28,29). Yet,
the prognostic value MPV still remained to be
controversial. While a number of studies
established an association between MPV and
coronary artery disease or MI formation; some
other studies suggested that there was not such an
association (15,27,31,32,33).

Endler et al., in their study where they
compared AMI patients to those with stable AP,
found MPV to be increased (5). They also
suggested that increased MPV was an indicator
for larger and more active platelets and an
independent risk factor for MI in coronary artery
disease. Likewise, Park et al. also considered
increased MPV to be a risk factor for platelet
activation (34). Martin et al. reported that platelet
volume was significantly increased within first 12
hours in post-MI period, which occurred before
ACS (29). Martin et al,, in another study,
suggested that increased MPV might be an
independent risk factor for post-MI recurrence of
coronary events and mortality (15).

In the study where they compared unstable
angina pectoris and MI patients, Mathur et al.
found platelet counts to be significantly lower
and MPV to be higher in patients with unstable
angina pectoris (35). On the other hand, we did
not detect any significant difference between MI
and unstable angina pectoris patients in terms of
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platelet count and MPV (p=0.8 and p=0.999,
respectively).

Kishk et al. compared AMI patients to stable
angina pectoris and control groups and detected
that the former group had lower platelet count
and higher MPV (19). They suggested that it was
independent of smoking, area or diameter of
infarct. They also claimed that increased MPV
and decreased platelet count may be a major risk
factor for AMI. In consistent with these findings,
we found in our study that MPV was significantly
higher and platelet count was lower in AMI
group, compared to stable angina pectoris and
control groups.

In the study consisting of 518 chronic
hemodialysis patients with concurrent coronary
artery disease, Hening et al. concluded that high
MPV might be associated with coronary heart
disease in hemodialysed patients (36).

Puzzili et al. found MPV to be higher in
unstable angina pectoris patients, compared to
stable angina and control groups (31). In that
study, they also detected that MPV was higher in
unstable angina pectoris subjects who required
emergent angioplasty, compared to the rest of
unstable angina pectoris patients. These findings
rendered them to claim that platelets of larger
volume contributed to the formation of thrombus
in coronary artery and led to reduction of platelet
counts. In the same study, it was also found that
platelet counts were similar in stable angina
pectoris and control groups, while in stable
angina pectoris group, MPV was significantly
higher than that in control group. In our study, we
determined MPV to be significantly higher and
platelet count to be lower in unstable angina
pectoris group than those in stable angina
pectoris and control groups. However, we did not
detect any significant difference between stable
angina pectoris and control groups with respect to
MPV and platelet counts (p=0.126, p=0.581).

There are also studies conflicting with above-
mentioned results implying an association
between increased platelet volume and acute
coronary syndrome. Halbmayer et al, in their
study comparing those patients waiting for
coronary artery bypass graft surgery to the
control group, did not detect any difference in
terms of MPV (32). They claimed that MPV
could not be used as risk indicator for coronary
artery disease or MI. Likewise, no significant
difference was found between unstable angina
pectoris and control arms in terms of MPV, in the
study consisted of 54 patients with unstable AP
and performed by Butkiewicz and his colleagues
(33). In this study, platelet counts were decreased

when unstable AP patients were compared to the
control group, yet this difference failed to reach a
statistically significant level (33). In other two
studies, platelet counts were found to be reduced
in atherosclerosis cases (24,37). We detected that
platelet count was significantly lower in AMI and
unstable angina group vs. control group, and that
it was significantly higher in stable angina group
than AMI group. These findings imply that a
declining of platelet count may ensue along with
disease progression in acute coronary events.
Seneran et al. found platelet counts of ACS
patients to be higher than that of control group,
though this was statistically non-significant (38).

In conclusion, we detected that platelet counts
were decreased and mean platelet volumes were
increased in patients presenting with acute
coronary syndrome. Based on these findings, we
have concluded that larger platelet volumes may
constitute a high risk for acute coronary
syndrome and ischemic complications. For this
purpose, we think that MPV measurement, which
is a non-invasive and easy-to-perform method,
may be an important tool for the follow-up of
these patients. Nonetheless, conflicting results of
other studies make this issue controversial, which
warrants performing of more comprehensive
studies in future.

Akut Koroner Sendromda Ortalama
Trombosit Hacmi

Ozet

Amag: Koroner kalp hastaliginda risk faktérlerinin
tamimlanmas: gerek akut koroner sendromlarin
onlenmesinde, gerekse prognozu tahmin etmede
biiyiik énem tasimaktadir. Bu ¢calismada akut koroner
sendrom ile vrisk faktorii olabilecegi diisiiniilen
trombosit hacmi arasindaki iliski arastirildi.
Materyal ve metod: Calismaya, 69 akut miyokard
infarktiislii (AMI), 73 kararsiz angina pektoris ve 72
kararli angina pektorisli olmak iizere toplam 214
hasta dahil edildi. Atipik gégiis agrist olan ve
koroner anjiyografilerinde patolojik bulgu
saptanmayan 45 olgu ise kontrol grubu olarak
secildi. Akut koroner sendromlu hasta grubunun kan
ornekleri hastaneye yatislarinda, diger olgularda ise
hastalarin  rutin  takiplerinde alindi. Istatistiksel
analiz “Tek yonlii varyans analizi (ANOVA)” ve post-
hoc Tukey HSD ile yapudi. P< 0.05 istatistiksel
olarak anlamli kabul edildi.

Bulgular: Ortalama trombosit hacmi (TH) ve
trombosit  sayulari  swrasiyla;  kararsiz  angina
grubunda 9,0 1,0 fl ve 239,6 + 59,2 x 10°/L, AMI
grubunda 8.9 + 0.8 fl ve 228.5 + 74.1 x 10°/L, kararl
angina grubunda 7.5 # 0.6 fl ve 268.3 +73.5 x 10°/L,
kontrol grubunda ise 7.2 £ 0.6 fl ve 285.5 + 80.9 x
10°/L olarak bulundu. Kontrol grubu ile kararsiz
angina ve AMI grubu karsilastrildiginda ortalama

Van Tip Dergisi, Cilt:17, Say1:3, Temmuz/2010 93



TH anlamhl olarak diisiitk, trombosit sayisi daha
yiiksek saptandi (sirasiyla p<0.001, p<0.001, p=0.004,
p<0.001). Ortalama TH acisindan; kararli angina
grubu, kararsiz angina ve AMI grubu ile
karsdastirildiginda TH anlamli olarak daha diisiik
saptandy (sirasiyla p<0.001, p<0.001), kararli angina
grubu ile kontrol grubu karsilastirildiginda anlamh
fark saptanmadi (p=0,126), kararsiz angina grubu ile
AMI  grubu  karsuastirddiginda  anlamli  fark
saptanmadi (p=0.999). Trombosit sayilari acisindan;
kararli angina grubu ile kontrol grubu ve kararsiz
angina grubu karsuastirddiginda trombosit sayilari
anlamli olarak farkli bulunmad: (sirasiyla p=0.586,
p=0.076), kararli angina grubu ile AMI grubu
karsuastirildiginda trombosit sayist anlamlt olarak
yiiksek saptandi (p= 0.006). Kararsiz angina ile AMI
grubu karsiastiriddiginda anlaml fark saptanmadi
(p=0.791).

Sonu¢: Akut koroner sendromlu hastalarda,
trombosit sayiarinin azaldigi ve ortalama trombosit
hacimlerinin arttig1 saptand.

Anahtar kelimeler: Akut koroner sendrom, ortalama
trombosit hacmi.
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