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Abstract

Background: ST-Segment Elevation Myocardial Infarction
(STEMI) is one a common presentation of cardiovascular
diseases. About 40% of patients with (ACS) presented as
STEMI. Prevalence of STEMI continues to rise in worldwide
(1.

Platelets (PLT) have a central role in pathophysiology of
ACS [2]. And amgjor role in development of no-reflow [6].
Furthermore, increased mean platelet volume (MPV) at ad-
mission was associated with long-term mortality in patients
with ACS [7].

Aim of Sudy: We aimed to evaluate the accuracy of MPV
as a biomarker for detection of reperfusion abnormalitiesin
STEMI patients treated with primary PCI.

Patients and Methods: This study was conducted at
Zagazig University Hospital on 100 consecutive STEMI
patients who underwent primary PCI, blood samples obtained
on admission, ECG, Echocardiography were done; those
patients were divided into two groups; 80 patients who expe-
rienced successful reperfusion, and 20 patients who did not.

Results: Post PCI corrected TIMI frame count (CTFC)
was correlated with MPV post and pre-PCl as well asMPV;
(p=0.005) where patients with high mean platelet volume
(MPV) had significant increasein (CTFC).

MPV before and after PCI were significantly higher in
unsuccessful reperfusion group compared to successful reper-
fusion group. MPV showed s gnificant r duction in théhe
successful reperfusion group compared to unsuccessful group
(P<0.05).

MPV, systolic wall motion score (SWM score) and door-
to-wire time were significant and independent predictors for
unsuccessful reperfusion in STEMI patients treated by primary
PCI.

Conclusion: Mean platelet volume estimated before, after
PCI and MPV are useful biomarkers and showed high
accuracy for prediction of unsuccessful reperfusion after
primary PCl in STEMI patients.
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Introduction

ST-SEGMENT elevation myocardial infarction
(STEMI) is acommon presentation of cardiovas-
cular diseases. About 40% of patients with acute
coronary syndromes (ACS) are presented as STE-
M1, and the prevalence of STEMI continuesto rise
worldwide [1].

Clinical outcome of PCI is determined by sev-
eral factorsincluding pre-procedural co-morbidities
of the patients. Also, other factors have been iden-
tified to predict the rates of mortality and morbidity
of such patients including gender, previous myo-
cardial infarction, serum creatinine level, procedure
urgency, cardiogenic shock, age [2] and lipoprotein
levels [3].

Platelets (PLT) play acentral role in pathophys-
iology of ACS [4] . Higher values of mean platelet
volume (MPV) characterize patients with unstable
angina and myocardial infarction compared to
those with stable angina or non-cardiac chest pain;
[5]. Also, platelets play a central role in develop-
ment of no-reflow [6] . Furthermore, increased MPV
at admission was linked to longterm mortality in
patients with ACS [7].

We aimed to evaluate the accuracy of MPV as
abiomarker for detection of reperfusion abnormal-
ities and in hospital outcome in STEMI patients
treated with primary PCI.

Patients and M ethods

This consecutive observational case-control
study was conducted at Zagazig University Hospi-
tals on 100 consecutive patients (72 were men)
with age range of 40-73 years admitted to these
hospital s within the period from January 2021 till
March 2022, presenting with first STEMI within
12 hours of symptoms and undergoing primary
PCI.

2143


http://www.medicaljournalofcairouniversity.net
mailto:baher.nashy@yahoo.com

2144 Mean Platelet Volume as a Biomarker for Detection of Reperfusion Abnormalities

i- Patient characteristics:

The study population consisted of 100 consec-
utive (72 were men) with age range of 40-73 years
admitted to these hospitals within the period from
January 2021 till March 2022, presenting with first
STEMI within 12 hours of symptoms and under-
going primary PCl. STEMI was defined as typical
chest pain lasting for 30min, with ST-segment
elevation 1Imm in two consecutive precordial or of
inferior leads.

Criteria of exclusion:

* Rheumatoid disorders and other autoimmune
diseases including vasculitis syndromes.

» Malignancies (including hematol ogic ones) and/or
chemotherapeutic agents.

* Patients on regular rena dialysis.

* Blood dyscrasias including hemolytic anemias
and other disorders as well as bone marrow
affection disorders.

* Patients undergoing cardiac surgery for emergency
coronary revascularization and/or mechanical
complications of myocardial infarction.

* Active infection (including COVI1D19).

All patients underwent:

i- Thorough history taking and clinical examina-
tion.

ii- Laboratory methods: In all cases, venous pe-
ripheral blood samples for the MPV measure-
ment were drawn on admission prior to admin-
istration of antiplatelet drugs and at 48-72 hours
after admission. Mean platelet volume was
calculated by automated machine. Changein
MPV (defined as MPV) was measured as MPV
at 48-72h minus MPV on admission, 12 leads
ECGs were done on admission, Echocardiogra-
phy was performed at bedside on admission and
after PCI, Adjunctive pharmacotherapy was
used including acetylsalicylic acid and clopi-
dogrel and/or unfractionated heparin during PCI
on routine basis.

Angiographic analysis:

Standard views used then analyzed by two
independent interventional cardiologists, blinded
to laboratory results. Assessment of Thrombolysis
in Myocardial Infarction (TIMI) flow scalein
infarct-related artery (IRA) at after primary PCI.
And corrected TIMI frame count (CTFC) was
determined on final angiogram, as described by
Gibson et al., CTFC 40 was used to identify patients
with unsuccessful reperfusion, as opposed to those
with CTFC <40 [8,9,10].

Satistical analysis:

Data were analyzed using SPSS software, to
test the normal distribution continuous parametric
data are presented as means + SD. The statistical
comparisons of differences in continuous variables
between groups were carried out using independent
student’s t-test for parametric data. Categorical
variables were represented by frequency anéj per-
centage and analyzed using chisquare (X") test.
Pearson’ s correlation coefficient was computed to
examine the correlation between the values of two
continuous variables.

Results

There was no significant difference between
both groups regarding the demographic data and
risk facors (Age, sex, body massindex, hyperten-
sion and diabetes mellitus), clinical presentation,
and vital signs. (p>0.05), Also there was no signif-
icant difference between both groups regarding
troponin-1 pre and after PCI and platel ets count
(p>0.05), (Tablel).

There was no significant difference between
both groups regarding platel ets count, platel et
distribution width (PDW) troponin-I pre and after
PCI, while there was significant difference between
both groups regarding MPV before and after PCI
and mean MPV, MPV was significantly increased
in unsuccessful reperfusion group compared to
successful reperfusion group (p<0.05), (Table 1).

Sensitivity and specificity of MPV before PCI
at cut off 10.75 were 90%, 88.7% and 0.94 respec-
tively (Table 2).

There was positive correlation between MPV
before PCl and each of MPV, SWM and CTFC
while there was negative correlation between MPV
before PCI and each of platelet count and post-
PCI TIMI flow grade Table (3).

Also there was significant positive correlation
between MPV after PCI and each of MPV before
PCI, MPV P DW, door to wiretimeand CFTC
while there was significant negative correlation
between MPV after PCl and each of platelet count
and post PCI TIMI flow grade. Table (3).

Also, there was significant positive correlation
between MPV and each of MPV after PCI and
CFTC while there was significant negative corre-
lation between MPV and p ost-PCI T IMI f ow
grade. Table (3).

Following univariate logistic regression analysis
for each independent variable against the unsuc-
cessful reperfusion outcome, we found that the



Mahmod H. Shah, et al. 2145

values for MPV post-PCI, SWM score, and door-
to-wire time (in minutes) were significantly and
independently associated with unsuccessful reper-

fusion in patients treated with primary PCI for
STEMI, Thefina logistic regression model proved
to be highly significant (p<0.001).

Table (1): Demographic, risk factors & clinical data of the studied groups.

Successful Unsuccessful Statistical p-
reperfusion (n=80) reperfusion (n=20) analysis value

Age (y) 56.7+9.03 (40-73) 59.1+6.2 (47-70) t=1.38 0.17
Gender:

Mae 58 (72.5%) 14 (60%) X2=0.05 0.82

Female 22 (27.5%) 6 (40%)
Weight (Kg) 76.7+15.2 (55-107) 76.8+10.5 (56-97) t=0.05 0.96
Height (cm) 166.1+6.5 (149-187) 167.8+6.2 (155-179) t=1.03 0.31
BMI (Kg/m?) 27.745.1 (20.4+39) 27.3£3.8(22.1-35.2) t=0.41 0.69
Diabetes mellitus 24 (30%) 8 (40%) X2=0.73 0.39
Hypertension 45 (56.3%) 10 (50%) X?=0.25 0.62
Dyslipidemia 34 (42.5%) 1 (55%) X2=1.10 0.32
Current smoking 40 (50%) 8 (40%) X?=0.64 0.42
CAD family history 28 (35%) 5 (25%) X?=0.72 0.39
SBP (mmHg) 142.9+22.1 (95-180) 143.5+20.4 (105-175) t=0.11 0.92
DBP (mmHg) 88.2+16.7 (55-120) 91+14.4 (65-110) t=0.67 0.51
Heart rate (beat/min) 85.6+14.1 (55-125) 87.1+15.9 (60-124) t=0.42 0.68
Troponin-1 (ng/L) 10.9+1.06 (0.15-43.65) 13.04+£2.05 (0.2-27.8) t=0.89 0.37
Platelet count (x 10 3/ml) 264.6+80.6 (123-455) 237.8+64.2 (123-340) t=1.32 0.17
PDW (%) 11.09+1.7 (6.9-16.2) 11.5+1.5(8-15.3) t=1.12 0.25
MPV pre-PCI (fL) 9.4+1.03 (7.9-12.6) 11.6+0.8 (10.1-13) t=9.13 <0.001*
MPV post-PCI (fL) 8.8+0.94 (7.3-11.6) 12.1+1.09 (9.8-13.3) t=13.3 <0.001*
MPV (fL) -0.52+0.09 (-2.31t0 1.8) 0.47+0.24 (-2.4t02.1) t=4.52 <0.001*

Abbreviations: BMI: Body mass index; CAD: coronary artery disease. PCl: Percutaneous coronary intervention; SBP: Systolic blood pressure;
DBP: Diastolic blood pressure. PCI: Percutaneous coronary intervention; MPV: Mean platelet volume; PDW; Platelet distribution width.

Data are represented as mean + SD or Number (%). Data are analyzed using independent student t-test or chi-square (X 2) test.

Table (2): Diagnostic performance of MPV in predicting unsuccessful reperfusion.

Variables Areaunder L 95% Cl curoff Sensitivity Specificity
MPV post-PCI (fL) 0.98 <0.001** 0.94-0.99 10.25 90% 92.5%
MPV pre-PCI (fL) 0.94 <0.001** 0.90-0.98 10.75 90% 88.7%
MPV (fL) 0.82 <0.001** 0.68-0.95 0.05 5% 83%
SWM score 0.69 0.01** 0.55-0.83 245 60% 56%
Door-to-wire time (min.) 0.66 0.026* 0.52-0.81 715 55% 59%

Abbreviations: PCI: Percutaneous coronary intervention; MPV: Mean platelet volume; SWM: Segmental wall motion (by Echo).
Data are represented as mean + SD or Number (%). Data are analyzed using independent student t-test or chisquare (X 2) test.
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Table (3): Pearson correlation between MPV pre-PCI, MPV post-PCI and MPV with the o her variables.

MPV pre-PCI MPV post-PCI MPV
Age(y) r 0.135 0.094 -0.031
p 0.181 0.355 0.758
Weight (Kg) r —-0.098 0.003 0.146
p 0.331 0.977 0.148
Height (cm) r 0.122 0.151 0.087
p 0.226 0.133 0.390
Body mass index (Kg/m?) r -0.157 —-0.057 0.126
p 0.118 0571 0.211
Systolic blood pressure (mmHg) r 0.156 0.032 -0.169
p 0.121 0.755 0.093
Diastolic blood pressure (mmHg) r 0.149 0.092 -0.152
p 0.143 0.365 0.130
Heart rate (beat/min) r -0.043 0.045 0.140
p 0.673 0.654 0.165
Troponin-1 (ng/L) r 0.042 0.068 0.058
p 0.678 0.499 0.566
MPV pre-PCI (fL) r - 0.616 -0.020
p - <0.001** 0.843
MPV post-PCI (fL) r 0.616 - 0.561
p <0.001** - <0.001**
MPV (fL) r -0.020 0.561 -
p 0.843 <0.001** -
Platelet count (x10°3/ml) r -0.230 —0.204* -0.024
p 0.021* 0.041* 0.814
PDW (%) r 0.189 0.232 0.131
p 0.060 0.020* 0.192
SWM score r 0.235 0.185 -0.009
p 0.019* 0.065 0.933
Door-to-wire time (min) r 0.144 0.211 0.158
p 0.152 0.035* 0.116
Number of diseased vessels r -0.081 —0.056 0.018
p 0.424 0.577 0.858
Number of stents r -0.115 -0.094 0.001
p 0.257 0.351 0.991
Post-PCI TIMI flow grade r -0.561 -0.639 -0.301
p <0.001** <0.001** 0.002**
CTFC r 0.559 0.659 0.341
p <0.001** <0.001** <0.001**

Abbreviations: MI: Myocardial infarction; PCI: Percutaneous coronary intervention; MPV: Mean platelet volume; PDW: Platelet distribution
width; SWM: Segmental wall motion (by Echo); TIMI: Thrombolysisin myocardial infarction; CTFC: Corrected TIMI frame count.

Table (4): Results of final multivariate logistic regression model used to test the independent association of the input variables with
the unsuccessful reperfusion outcome.

95% confidence

(3-coefficient Oddsratio interval for odds ratio p-vaue
Age (y) 0.022 1.022 0.975-1.071 0.361
Gender 0.111 1117 0.793-1.302 0.216
BMI (Kg/m?) 0.087 1.091 0.897-1.186 0.543
Platelet count (x 10°3/ml) -0.003 0.997 0.998-1.005 0.445
PDW (%) 0.037 1.037 0.943-1.112 0.709
MPV pre-PCI (fL) 0.096 1.101 0.802-1.241 0.476
MPV post-PCI (fL) 1.341 3.823 2.166-6.798 <0.001**
SWM score 1.235 3.438 1.639-5.932 <0.001**
Door-to-wire time (min) 0.242 1.275 1.102-1.748 0.028*
ST-segment resolution -0.016 0.984 0.961-1.008 0.188

Abbreviations: BMI: Body mass index; PCI: Percutaneous coronary intervention; MPV: Mean platelet volume; PDW: Platelet distribution width;
SWM: Segmental wall motion (by Echo).
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Discussion

Cardiovascular diseases are the leading cause
of mortality globally, and ST-segment elevation
myocardial infarction (STEMI) is one of the most
common manifestations of cardiovascular diseases.
Up to 40% of patients with acute coronary syn-
dromes are presented as STEMI. The prevalence
of STEMI continues to rise in many parts of the
world; although the advances in the treatment of
STEMI 1.

STEMI is an emergency that requires a quick
identification, stratification and management to
ensure good outcome [11,12] . The standard manage-
ment for myocardial infarction patients involves
reperfusion therapy [13,14].

Platelets (PLT) have a central role in pathophys-
iology of acute coronary syndromes [4] . Platel et
size measured by mean platelet volume (MPV) is
an indicator for the activity of platelets [15]; more
active platel ets have higher thrombotic potential
compared to small platelets [4]. Moreover, higher
values of MPV characterize patients with unstable
angina and myocardial infarction compared to
those with stable angina or non-cardiac chest pain;
high levels of MPV have been identified as an
independent risk factor for stroke and myocardial
infarction [16].

Furthermore, it has been shown that increased
MPV at admission was associated with long-term
mortality in patients with acute coronary syndrome
[17,18].

The current study aimed to evaluate the accu-
racy of mean platelet volume as a biomarker for
detection of reperfusion abnormalitiesin STEMI
patients treated with primary PCI.

This study was conducted at Zagazig University
Hospital on 100 consecutive STEMI patients who
underwent PCI; those patients were divided into
two groups, 80 patients who experienced successful
reperfusion and 20 patients who experienced sub-
optimal reperfusion.

The patients of the two groups showed match
regarding age, gender distribution, body mass
index, smoking status and clinical comorbidities,
including diabetes mellitus, hypertension, dydlip-
idemia, and family history of CAD.

Also, the two groups of patients showed no
significant differences regarding chest pain, and
dyspnoea pre and post-PCl, reperfusion arrhythmi-
as, systolic blood pressure, diastolic blood pressure
and heart rate. (p>0.05).
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In this study, the angiographic findings between
the two groups were evaluated. There were signif-
icant differences between the two groups regarding
ST-segment resolution, SWM score, door to-wire
time, post PCI TIMI flow grade, ST-segment res-
olution rate was significantly higher among patients
in the successful reperfusion group compared to
those in the suboptimal reperfusion group. Patients
with successful reperfusion significantly showed
lower SWM score, and door-to wire time. On the
other hand, significant higher mean of post PCI
TIMI flow grade was found for successful reper-
fusion patients.

Regarding the laboratory tests, each of troponin-
| pre-PCl, 12h after PCI and 24h after PCI wasn’t
different between the two groups. The same was
found regarding the platelet count and PDW.
(p>0.05).

However, MPV significantly varied between
the two groups. Pre-PCI, post PCI and MPV
MPV before and after PCI were significantly higher
in unsuccessful suboptimal reperfusion group com-
pared to successful reperfusion group.

The change of mean platelet volume (MPV)
showed significant reduction in the successful
reperfusion group compared to suboptimal reper-
fusion group.

In our study, MPV pre-and post PCI aswell as
MPV showed h gh (Area under ROC curve) AUC
with asignificant value and high sensitivity and
high specificity. MPV post PCI showed an AUC
of 0.98 with a sensitivity of 90% and specificity
of 92.5%. Also, MPV post PCI showed high AUC
of 0.94 with sensitivity and specificity of 90%,
and 88.7%, respectively. MPV also showed h gh
AUC of 0.82, sensitivity of 75%, and specificity
of 83%; these values were lower compared to MPV
pre-and post PCI. SWM score and door-to wire
time were significantly varied between the two
groups, however, MV P before and after PCI as
well as MPV showed higher AUC, sensitivity
and specificity compared to SWM score, and door-
to wiretime. Therefore, MV P is better and more
accurate biomarker for the predicting successful
reperfusion compared to SWM score, and door-to
wiretime.

It was suggested that MPV monitoring after
PCI might aid risk stratification. MPV cutoffs for
predicting poor clinical outcomes among patients
treated with PCI range between 8-9.25 [19-21].

In our study, the cutoff of MPV for predicting
poor clinical outcomes was higher than 9.25 and
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it was 10.25 for MPV post PCI, and 10.75 for MPV
pre-PCI.

Similar to our findings, it was reported that
MPV can predict immediate angiographic perfusion
and short term major adverse cardiac events for
STEMI patients underwent primary PCI, with a
cutoff 1095 that could predict major adverse
cardiac events with an AUC of 0.79, sensitivity
and specificity of 76%, and 75%, respectively (22).
However, our study focused on the success of
reperfusion with higher sensitivity and specificity
values and higher AUC.

Dugu et al., suggested that MPV has arole as
auseful hematological marker for early and smple
identification of patients with stable coronary artery
disease at high risk for post PCI low reflow [23].

Multivariate logistic regression model in this
study showed that MPV post PCI, SWM score and
door-to-wire time were significant and independent
predictors for unsuccessful reperfusion in STEMI
patients treated by primary PCI.

Similar to our findings, Huczek et al., showed
that high MPV was a strong independent predictor
of impaired angiographic reperfusion among STE-
MI patients treated with primary PCI with an odd
of 4.7 [24] which was higher than the odd of our
findings (OR of MPV post PCI=3.823).

High MPV was aso a significant predictor for
six-month mortality among such patients [24].

Additionally Huczek et al., revealed that CTFC
40 was a significant predictor with an OR of 10.1
[24] . In this study, although we found that CTFC
was significantly lower among patients with suc-
cessful reperfusion, CTFC was significantly and
positively associated with MPV pre and post PCI
aswell asMPV

Avci et a., showed that rising MPV during
hospitalization of STEMI patients was associated
with long-term mortality, high MPV was an in-
dependent predictor of all cause mortality [2].

MPV pre-and post PCI and MPV weren’t
affected by any of the demographics of patients,
laboratory findings or blood pressure. But they are
correlated with each other and correlated with
platelet count as well as PDW, SWM score and
door-to-wire time. MPV was positively and sig-
nificantly associated with MPV post PCI, CTFC
and negatively associated with post-PCI TIMI flow
grade.

In this study, we estimated MPV pre- and post
PCI and also estimated MPV In agreement with
the previous study [24] , both MPV pre and post
PCI were negatively and significantly associated
with platelet count, whereas the correlation between
MPV and platelet count was insignificant; how-
ever, the previous study didn’t report MPV [24].

A previous study revealed that MPV was cor-
related with age, longer time to reperfusion, and
hypertension, but it provided prognostic informa-
tion that was independent of such variables [24].

In contrast to the previous findings, we found
that MPV wasn’'t affected by any of demographics,
blood pressure, or the heart rate.

In our study, Post PCI TIMI flow was negatively
associated with MPV post and pre-PCl aswell as
MPV; this negative correlation was in agreement
with Frrag et al., who reported that there was a
negative correlation between MPV and TIMI flow
(p=0.006) where patients with high MPV had
significant reduction in their TIMI flow [22].

Conclusion:

The mean platelet volume pre-PCI, post PCI
and MPV showed significant and h gh accuracy
for the prediction of unsuccessful reperfusion
among STEMI patients treated with PCI.

Refer ences

1- 1ZADPANAH P., FALAHATI F.,, MOKHTARI A.M.,
HOSSEINPOUR F., FAHAM B., SHEIDAEE R., JALALI
S., ZARE H. and HASSANIPOUR S.: The survival rate
of patients with ST-Segment elevation myocardial infarc-
tion treated with primary percutaneous coronary interven-
tion and thrombolysis. Clinical Epidemiology and Global
Health, 8 (3): 770-4, 2020.

2- BUGAMI SA., RANA B. and RANEEM H.: Outcomes
of percutaneous coronary intervention among patients
with coronary artery disease in Saudi Arabia (single center
study). J. Cardiol. Curr. Res., 12: pp.55-58, 2019.

3- CHOJY.,JEONG M.H.,, AHN Y., HONG Y.J, PARK
H.W., YOON N.S., YOON H.J, KIM K.H., KIM JH.,
CHO J.G. and PARK J.C.: High lipoprotein (a) levels are
associated with long-term adverse outcomes in acute
myocardial infarction patients in high Killip classes.
Korean Circulation Journal, 40 (10): pp. 491-498, 2010.

4- AVCIE, KIRIST,, CELIK A,, VARISE., ESIN FK.,
KOPRULU D. and KADI H.: Prognostic value of rising
mean platelet volume during hospitalization in patients
with ST-segment elevation myocardial infarction treated
with primary percutaneous coronary intervention. BMC
Cardiovascular Disorders, 18 (1): pp. 1-8, 2018.

5- BATH P, ALGERT C., CHAPMAN N. and NEAL B.:
Association of mean platelet volume with risk of stroke
among 3134 individuals with history of cerebrovascular
disease. Stroke, 35 (3): pp. 622-626, 2004.



Mahmod H. Shah, et al.

6- REZKALLA, SH. and KLONER, R.A.: No-reflow phe-
nomenon. Circulation, 105 (5): pp. 656-662, 2002.

7- LAIHM., CHEN Q.J, YANGY.N.,, MAY.T., LI XM,
XU R., ZHAI H., LIU F., CHEN B.D. and ZHAO Q.:
Association of mean platelet volume with impaired myo-
cardial reperfusion and short-term mortality in patients
with ST-segment elevation myocardial infarction under-
going primary percutaneous coronary intervention. Blood
Coagulation & Fibrinolysis, 27 (1): pp. 5-12, 2016.

8- GIBSON C.M., MURPHY SA., MENOWN I., SEQUE-
IRA R.F., GREENE R., VAN DE WERF F., SCHWEIGER
M.J., GHALI M., FREY M., RYAN K.A., MARBLE S.J,
GIUGLIANO R.P.,, ANTMAN E.M., CANNON C.P. and
BRAUNWALD E.: Determinants of coronary blood flow
after thrombolytic administration. TIMI Study Group.
Thrombolysisin Myocardial Infarction. J. Am. Coll.
Cardiol., 34: 1403-1412. doi: 10.1016/S0735-1097
(99)00397-6, 1999.

9- GIBSON C.M., CANNON C.P.,, MURPHY SA., RYAN
K.A.,, MESLEY R., MARBLE SJ,, MCCABE C.H., VAN
DE WERF F. and BRAUNWALD E.: Relationship of
TIMI myocardial perfusion grade to mortality after ad-
ministration of thrombolytic drugs. Circulation, 101: 125-
130, 2000.

10- MARK A. APPLEBY, ANDREW D. MICHAELS,
MICHAEL CHEN and GIBSON MICHAEL : Importance
of the TIMI frame count: Implications for future trials,
Curr. Control. Trials Cardiovasc. Med., 1 (1): 31-34, 2000.

11- TAMIS-HOLLAND J.E. and O'GARA P.: Highlights from
the 2013 ACCF/AHA guidelines for the management of
ST-elevation myocardial infarction and beyond. Clinical
Cardiology, 37 (4): pp. 252-259, 2014.

12- THEODORIDIS P.G., DAVOS C.H., DODOS ., IATROU
N., POTOURIDISA., PAPPAS G.M., STARAMOSD.,
ANTONIADISP., ARGITISV. and DERVISISK.: Throm-
bolysisin acute lower limb ischemia: review of the current
literature. Annals of Vascular Surgery, 52: pp. 255-262,
2018.

13- RENTROP K.P. and FEIT F.: Reperfusion therapy for
acute myocardial infarction: Concepts and controversies
from inception to acceptance. American Heart Journal,
170 (5): pp.971-980, 2015.

14- DHARMA S., ANDRIANTORO H., DAKOTA 1.,
PURNAWAN I., PRATAMA V., ISNANIJAH H., YAMIN
M., BAGUST., HARTONO B., RATNANINGSIH E.
and SULING F.: Organisation of reperfusion therapy for
STEMI in adeveloping country. Open Heart, 2 (1): p.
€000240, 2015.

15- van der Loo B. and MARTIN J.F.: A role for changesin
platelet production in the cause of acute coronary syn-
dromes. Arteriosclerosis, thrombosis, and vascular biology,
19 (3): pp. 672-679, 1999.

2149

16- BATH P., ALGERT C., CHAPMAN N. and NEAL B.:

Association of mean platelet volume with risk of stroke
among 3134 individuals with history of cerebrovascular
disease. Stroke, 35: 622-626, 2004.

SANSANAYUDH N., NUMTHAVAJP.,, MUNTHAM
D., YAMWONG S, MCEVOY M., ATTIA J, SRITARA
P. and THAKKINSTIAN A.: Prognostic effect of mean
platelet volume in patients with coronary artery disease.
Thrombosis and Haemostasis, 114 (12): pp. 1299-1309,
2015.

LAI H.M,, CHEN Q.J, YANG Y.N.,, MA Y.T., LI X.M,,
XU R., ZHAI H,, LIU F,, CHEN B.D. and ZHAO Q.:
Association of mean platelet volume with impaired myo-
cardial reperfusion and short-term mortality in patients
with ST-segment elevation myocardial infarction under-
going primary percutaneous coronary intervention. Blood
Coagulation & Fibrinolysis, 27 (1): pp. 5-12, 2016.

HA S.1.,CHOI D.H., Kl Y.J,, YANG JS., PARK G.,
CHUNG JW.,KOH Y.Y., CHANG K.S. and HONG S.P.:
Stroke prediction using mean platelet volume in patients
with atria fibrillation. Platelets, 22 (6): pp.408-414, 2011.

HONG S.P., CHOI D.H., KIM HW., KIM B.B., CHUNG
JW., KOH Y.Y. and CHANG K.S.: Stroke prevention in
patients with non-valvular atrial fibrillation: New insight
in selection of rhythm or rate control therapy and impact
of mean platelet volume. Current pharmaceutical design,
19 (32): pp. 5824-5829, 2013.

KIMY.G., SUHJW., YOON C.H.,OHI.Y.,CHOY.S,
YOUN T.J,, CHAE |.H. and CHOI D.J.: Platelet volume
indices are associated with high residua platelet reactivity
after antiplatelet therapy in patients undergoing percuta-
neous coronary intervention. Journal of Atherosclerosis
and Thrombosis, p.20156, 2014.

FARRAG H.M.A., AZIZ SFF., AMIN A.S. and ABDEL -
RAHMAN T.M.: Can Mean Platelet Volume Truly Predict
Successful Angiographic Myocardial Reperfusion. J. Clin.
Exp. Cardiolog., 10 (626): p.2, 2019.

DUYGU H., TURKOGLU C., KIRILMAZ B. and TURK
U.: Effect of mean platelet volume on postintervention
coronary blood flow in patients with chronic stable angina
pectoris. Journal of Invasive Cardiology, 20 (3): p. 120,

2008.

HUCZEK Z., KOCHMAN J,, FILIPIAK K.J.,, HORSZC-
ZARUK G.J,, GRABOWSKI M., PPATKOWSKI R,
WILCZYNSKA J,, ZIELINSKI A., MEIER B. and OPOL-
SKI1 G.: Mean platelet volume on admission predicts
impaired reperfusion and longterm mortality in acute
myocardial infarction treated with primary percutaneous
coronary intervention. Journal of the American College
of Cardiology, 46 (2): 284-290, 2005.

GIBSON C.M., CANNON C.P. and DALEY W.L.: TIMI
frame count: A quantitative method of assessing coronary
artery flow, Circulation, Mar. 1; 93 (5): 879-88. doi:
10.1161/01.cir.93.5.879, 1996.



2150 Mean Platelet Volume as a Biomarker for Detection of Reperfusion Abnormalities

A9, 3ale) I (e ALY pli3eS Ay 9o Eilaall e dawgie
Oudlaed) (T (i alade plad) Aldic o Lil! (i 30 (2
Rale Wl STo¥1 ity

clasl pran i Uune sluzys Saladl alill oLl Laysial Laslall pal,eY ) sal a3 puf phie g ) Glill dliae o Lisal
allatl

gl ilieall ans Jasegia 8ol basiyly Salaldl alill oL ll Ta3obial Luudjall Linlsaiull b (3850 30 Lo! Lsadll pilieall
Balatl alill Gl Ldas Guload] oo jall 3 wa¥) sk bl

il Lo oLaial g ya b Dugsill Bole] Lygam LdlaS Lygosl] peiliamll ana Jocagio B pasi ) G 62 Bl 5ol (5a Cong)
aleatlls Y1 JRIG Gpaallaall 5 | pdaile g L)

g i) il Lte o Lital oot ye m 0330 Gape Ve v e B3] Taale piubiiune o Ll yall 53 cpals Blal g oyl
Aaleatly 1 J25IL Gallaall 3 ) ol

Tty A oiegana 1 ot yall 930 masad o3 il (gtum Jauldy eulill sy fsdall ie aull eslise e Jsuaall a3
sl sale) BER] oye Lgile Layn Yo 0 Taleall 1 J2ills ¢ lats gl Bule] o3

onllaall 3 ! plaiie p U] lill dlde ¢ Lttial g ya o8 gl Sule] sayy s Dysasll pilinall pae Locasia S s g
(P<0.05) 1 (o AY! e ganalls 35,in g3l Bule] SR o Lyile cpill ook yoll e gama & Bgale JSity lef Laleally A1 JasIl

¥ pale g La5,) Gl Ase s Lttial udye 8 gl Sule) JMERY Miias Logo T Loyl cellialls oL putl] i Gpand i sall
lll s o Lttial udye o6 Lygsill Sale] sayg S Lgasl) iliuall aan lauggia uls Ladlall Lalealls A1 2l Gaallaall 3
Aall JAL gl Dlle Ts oyl Sushe Lol putipe oo Lalealls N1 U2l Guallaall 3 pud ) oo p )



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

