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Association between admission mean platelet volume and coronary
patency after thrombolytic therapy for acute myocardial infarction

Akut miyokart enfarktiisiinde basvurudaki ortalama trombosit hacmi ile
trombolitik tedavi sonrasi koroner agiklik arasindaki iligki

Ayse Saatci Yasar, M.D., Emine Bilen, M.D., isa Oner Yiiksel, M.D., Ugur Arslantas, M.D.,
Fatih Karakas, M.D., C')zgﬁr Kirbas, M.D., Mehmet Bilge, M.D.

Department of Cardiology, Atatlirk Education and Research Hospital, Ankara

Objectives: High levels of mean platelet volume (MPV)
have been shown to be a predictor of poor clinical outcome
among survivors of myocardial infarction. We evaluated
the association between admission MPV and infarct-relat-
ed artery (IRA) patency in patients treated with thrombo-
lytic therapy for acute myocardial infarction (AMI).

Study design: We retrospectively evaluated 133 consecu-
tive patients with ST-elevation AMI, who received thrombo-
lytic therapy within 12 hours of chest pain. Sixty-five patients
received streptokinase and 68 patients received recombinant
tissue-type plasminogen activator, based on the discretion
of the physician. Blood samples were taken before thrombo-
lytic therapy and MPV was measured. Coronary angiography
was performed within a mean of two days after thrombolytic
therapy and the flow in the IRA was assessed with the TIMI
flow grade and corrected TIMI frame count (CTFC).

Results: After thrombolytic therapy, TIMI 3 flow was achieved
in 62 patients (46.6%), whereas 71 patients (53.4%) had
insufficient TIMI flow. Patients with insufficient TIMI flow had
a significantly higher mean admission MPV (9.8+1.5 fl vs.
8.6+1.4 fl; p<0.001) and were more likely to have been given
streptokinase (p=0.02). The two groups were similar with
respect to the type of IRA and the number of diseased ves-
sels (p>0.05). There was a weak correlation between MPV
and CTFC (p=0.01). Multivariate analysis showed MPV (OR
1.871, 95% Cl 1.402-2.498; p<0.001) and the type of throm-
bolytic agent (OR 2.915; 95% CI 1.333-6.374; p=0.007) as
independent predictors of insufficient TIMI flow. The receiver
operating characteristic analysis yielded a cutoff value of
8.885 fl for MPV to predict insufficient TIMI flow, with sen-
sitivity and specificity being 70.4% and 66.1%, respectively.
Conclusion: Our findings show that a higher admission
MPV is associated with an increased risk for insufficient
TIMI flow in the IRA after thrombolytic therapy for AMI.
Key words: Coronary angiography; coronary circulation; myo-
cardial infarction/therapy; myocardial reperfusion; platelet
count; thrombolytic therapy.

Amag: Ortalama trombosit hacminde (OTH) ylUksek diizey-
lerin miyokart enfarktlisi sonrasi sag kalanlarda kétu klinik
gidisi 6ngoérdiriclt oldugu gdsterilmistir. Calismamizda,
akut miyokart enfarktlisi nedeniyle trombolitik tedavi
uygulanan hastalarda, basvuru sirasindaki OTH ile enfarkt
ile iligkili arter (EiA) agikhigi arasindaki iliski degerlendirildi.
Calisma plani: Calismada, ST yukselmeli akut miyokart
enfarktusu ile bagvuran ve g6gus agrisinin ilk 12 saati iginde
trombolitik tedavi uygulanan ardisik 133 hasta geriye dénik
olarak incelendi. Hekimin tercihiyle 65 hastaya streptokinaz,
68 hastaya rekombinan doku tipi plazminojen aktivatéri
uygulandi. Trombolitik tedavi 6ncesinde alinan kan érnek-
lerinde OTH d&l¢lldi. Tim hastalara trombolitik tedaviden
ortalama iki giin sonra koroner anjiyografi yapildi ve EIA
acikli@i TIMI akim derecesi ve dizeltiimis TIMI kare sayisi
ile degerlendirildi.

Bulgular: Trombolitik tedavi ile 62 hastada (%46.6) EiA'da
TIMI 3 akim saglanirken, 71 hastada (%53.4) yetersiz TIMI
akim saptandi. Yetersiz akim gérilen hastalarda basvu-
ru anindaki OTH anlamli derecede daha yiksek bulundu
(9.8+1.5 fl ve 8.6+1.4 fl; p<0.001); ayrica, bu grupta strepto-
kinaz daha yiiksek oranda uygulanmisti (p=0.02). iki grup
EIA tipi ve hastalikll damar sayisi agisindan benzer bulundu
(p>0.05). Ortalama trombosit hacmi ile duizeltimis TIMI kare
sayisi arasinda zayif iliski goruldu (p=0.01). Cokdegiskenli
analizde OTH (OO 1.871, %95 GA 1.402-2.498; p<0.001)
ve trombolitik ajan tipi (OO 2.915; %95 GA 1.333-6.374;
p=0.007) yetersiz TIMI akiminin bagimsiz éngdérduriculeri
olarak bulundu. ROC analizinde, OTH’nin yetersiz TIMI akimi-
ni dngérmesinde kesim degeri 8.885 fl, duyarlik ve 6zgulligu
sirasiyla %70.4 ve %66.1 bulundu.

Sonug: Bulgularimiz, akut miyokart enfarktiisiinde, bagvuru
anindaki yiksek OTH’nin trombolitik tedavi sonrasi EiA'da
yetersiz TIMI akim riski ile iligkili oldugunu gostermektedir.
Anahtar sézctikler: Koroner anjiyografi; koroner dolasim; miyo-
kart enfarktlsi/tedavi; miyokart reperflizyonu; trombosit sayi-
mi; trombolitik tedavi.
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Platelets play a crucial role in both the pathogenesis
of acute myocardial infarction and the occurrence of
coronary artery reocclusion.!"! The size of the platelets,
represented by mean platelet volume (MPV), has been
shown to be closely related to their reactivity.” Large
platelets are metabolically and enzymatically more
active than small ones, having a higher thrombotic
potential.®! Thus, increased MPV is associated with
a poor prognosis following myocardial infarction.!*-*

Reestablishment of coronary blood flow is the
primary goal of thrombolytic therapy in acute myo-
cardial infarction.” To our knowledge, there has
been no report on the predictive value of MPV for
the patency of infarct-related artery (IRA) follow-
ing thrombolytic therapy. In this study, we aimed to
evaluate the association between admission MPV and
IRA patency in patients treated with thrombolytic
therapy for acute myocardial infarction. Coronary
flow was assessed with both TIMI (Thrombolysis in
Myocardial Infarction) flow grade!'® and corrected
TIMI frame count (CTFC).l'!

PATIENTS AND METHODS

This retrospective study included 133 consecutive
patients who were admitted, from May 2005 to March
2009, with acute ST-elevation myocardial infarction
and received thrombolytic therapy within 12 hours of
chest pain. Patients with cardiogenic shock and those
who did not undergo coronary angiography after
thrombolytic therapy were excluded. Clinical, echo-
cardiographic, and laboratory data were collected
from hospital records. The local ethics committee
approved the study.

Acute ST-elevation myocardial infarction was
diagnosed based on a history of typical chest pain
lasting >30 min and electrocardiographic ST-segment
elevation of =1 mm in at least two contiguous leads.

Intravenous thrombolytic therapy consisted of
streptokinase (1.5 million U over 60 min) in 65
patients, and recombinant tissue-type plasminogen
activator (r-tPA) (15 mg bolus followed by an infusion
of 0.75 mg/kg over 30 min -maximum 50 mg- and then
an infusion of 0.50 mg/kg over 60 min -maximum 35
mg) in 68 patients. The choice of streptokinase or
r-tPA was based on the decision of the physician who
prescribed the treatment. As adjunctive therapy, all
patients received daily aspirin of 300 mg and clopido-
grel with a starting dose of 300 mg and a maintenance
dose of 75 mg. Additionally, weight-based enoxaparin
was administered until hospital discharge considering
the patient’s age and renal function.'

Mean platelet volume was measured as part of the
complete blood count before initiation of thrombo-
lytic therapy. Peripheral venous blood samples were
taken into standard EDTA-containing tubes and
measurements were made on a Beckmann Coulter
LH 780 Hematology Analyzer. Plasma glucose, total
cholesterol, LDL and HDL cholesterol, and triglycer-
ide levels were measured within 24 hour of admission.
Peak creatine kinase and creatine kinase-MB levels
during hospital stay were also recorded.

Coronary angiography was performed within a
mean of two days after thrombolytic therapy and
included multiple orthogonal views of the IRA. All
angiograms were reviewed by an interventional cardi-
ologist who was blinded to the clinical characteristics
of the patients, and one-, two-, or three-vessel disease
were defined as the presence of greater than 50%
diameter stenosis in one, two, or three coronary arter-
ies, respectively. The TIMI flow grade in the IRA was
analyzed at the TIMI Angiographic Core Laboratory
as previously defined."” To evaluate coronary flow
objectively as a continuous angiographic index, TIMI
frame count was performed using a frame counter on a
cineviewer to estimate the number of cineframes show-
ing contrast medium to first reach standardized distal
coronary landmarks in the IRA. Corrected TIMI frame
count was obtained by dividing the TIMI frame count
of the left anterior descending coronary artery by 1.7.1

Statistical analysis. Continuous data are presented
as meanzstandard deviation (SD) and categorical
variables as percentages. Differences between groups
in continuous variables with and without a normal
distribution were determined by the Student’s t-test
or Mann-Whitney U-test, respectively. Categorical
variables were compared with the chi-square test.
Spearman’s correlation coefficient was calculated
to examine the association between two continuous
variables. Univariate analysis was performed to iden-
tify potential predictors of TIMI 3 flow and variables
with a p value of less than 0.1 were entered into a
multivariate logistic regression analysis to identify
independent predictors. Receiver operating character-
istic (ROC) curve was constructed to determine the
predictive value of MPV in TIMI 3 flow. A p value of
less than 0.05 was considered statistically significant.

RESULTS

After thrombolytic therapy, TIMI 3 flow was achieved
in the IRA in 62 patients (46.6%), whereas 71 patients
(53.4%) had insufficient TIMI flow. There were no
significant differences between the two groups with
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Table 1. Demographic, clinical, laboratory, echocardiographic, and angiographic characteristics of the patients

TIMI 11l flow (n=62)

<TIMI 1l flow (n=71)

n % Mean+SD n % Mean+SD p
Age (years) 57.4+11.3 59.5+12.0 0.3
Sex 0.43
Males 49 79.0 52 73.2
Females 13 21.0 19 26.8 <0.001
Body mass index (kg/m?) 26.8+3.7 27.8+4.5 0.32
Smoking 43 69.4 40 56.3 0.12
Diabetes mellitus 12 194 20 28.2 0.23
Hypertension 19 30.7 29 40.9 0.22
Systolic blood pressure (mmHg) 115.6+14.5 124.2+20.6 0.008
Diastolic blood pressure (mmHg) 69.5+9.7 72.4+11.2 0.13
Time to treatment (hours) 2.7+2.1 3.6+2.8 0.11
Location of infarction 0.39
Anterior 26 41.9 35 49.3
Inferior/other 36 58.1 36 50.7
Type of thrombolytic agent 0.02
Streptokinase 24 38.7 41 57.8
r-tPA 38 61.3 30 423
Laboratory data
Hemoglobin (mg/dl) 14.3+1.7 14.2+1.6 0.84
White blood cell count (x10%/1) 11.2+4.6 11.1+3.6 0.93
Platelet count (x10%/1) 242.1+56.7 243.3+66.3 0.91
Mean platelet volume (fl) 8.6x+1.4 9.8+1.5 <0.001
Total cholesterol (mg/dl) 196.7+48.4 193.8+48.4 0.74
LDL-cholesterol (mg/dl) 128.2+41.8 118.8+36.3 0.16
HDL-Cholesterol (mg/dl) 37.7+8.5 37.0+£8.4 0.43
Triglyceride (mg/dl) 159.2+111.0 192.4+152.8 0.37
Fasting blood glucose (mg/dl) 140.1+51.2 165.0+£76.5 0.14
Peak creatine kinase (U/1) 1,785.5+1,278.7 1,911.4+1,466.2 0.81
Peak creatine kinase-MB (U/l) 138.7+139.0 133.2+122.3 0.99
Echocardiographic data
Left ventricular ejection fraction 41.7+8.6 39.0+10.3 0.10
Left ventricular wall motion score 11.2+6.7 13.4+7.6 0.08
Angiographic data
Infarct related artery 0.38
Left anterior descending 26 41.9 38 53.5
Left circumflex 10 16.1 8 11.3
Right coronary 26 41.9 25 35.2
Number of diseased vessels 0.7
One vessel 25 40.3 19 26.8
Two vessels 15 24.2 30 42.3
Three vessels 22 35.5 22 31.0
Corrected TIMI frame count 271+7.6 73.7£29.9 <0.001

regard to age, gender, body mass index, smoking,
hypertension, diabetes mellitus, time from symptom
onset to treatment, or location of infarction (p>0.05,
Table 1). Although diastolic blood pressures were sim-
ilar, systolic blood pressure was significantly higher
in patients with impaired epicardial flow (p=0.008).
Patients with impaired epicardial flow were more
likely to have been given streptokinase as thrombo-
lytic agent compared to those with restored epicar-

dial flow (p=0.02, Table 1). While platelet count,
white blood cell count, and hemoglobin concentra-
tion did not differ between the two groups, patients
with impaired epicardial flow had a significantly
higher mean admission MPV (9.8+1.5 fl vs. 8.6+1.4
fl; p<0.001, Table 1). Fasting plasma glucose, total-
cholesterol, LDL and HDL cholesterol, triglyceride,
peak creatine kinase and creatine kinase-MB levels
were similar in both groups (p>0.05).
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Echocardiographic findings including left ven-
tricular ejection fraction and wall motion score were
similar in both groups (p>0.05, Table 1). On angio-
graphic examination, the two groups did not differ
with respect to the type of IRA and the number of
diseased vessels (p>0.05, Table 1).

Correlation analysis showed a weak negative cor-
relation between MPV and platelet count (r=-0.218,
p=0.01) and positive correlation between MPV and
CTFC (r=0.210, p=0.01).

Univariate analysis identified the type of thrombo-
lytic agent (streptokinase vs. r-tPA) and MPV as poten-
tial predictors of insufficient TIMI flow. In multivariate
analysis, MPV (odds ratio 1.871, 95% CI 1.402-2.498;
p<0.001) and the type of thrombolytic agent (odds ratio
2.915; 95% CI 1.333-6.374; p=0.007) were independent
predictors of insufficient TIMI flow.

The receiver operating characteristic analysis
yielded a cutoff value of 8.885 fl for MPV to predict
insufficient TIMI flow, with the area under the ROC
curve being 0.735 (95% CI 0.65-0.82), and sensitivity
and specificity being 70.4% and 66.1%, respectively.

DISCUSSION

The main finding of this study is that, compared to
patients with TIMI 3 flow, patients with insufficient
TIMI flow in the IRA after thrombolytic therapy for
acute myocardial infarction have a significantly higher
mean admission MPV. In addition to the type of throm-
bolytic agent, MPV was an independent predictor of
insufficient TIMI flow after thrombolysis. Our find-
ings suggest that patients with higher MPV values may
have an impaired response to thrombolytic agents.

An elevated MPV has been reported as a risk
factor for recurrent infarction and death among survi-
vors of myocardial infarction.™ The admission MPV
has also been shown to be a strong and independent
predictor of impaired angiographic reperfusion and
six-month mortality in patients undergoing primary
percutaneous intervention for acute ST-segment eleva-
tion myocardial infarction.! Reestablishment of IRA
flow is associated with decreased mortality in patients
with acute myocardial infarction. It may be speculated
that failure to restore epicardial coronary blood flow
after thrombolytic administration could contribute at
least in part to higher morbidity and mortality rates in
patients with an elevated MPV.

The present study confirms the observation that
intravascular activation of platelets could contribute to
failed reperfusion after thrombolysis. Gurbel et al.!'*!

reported that increased baseline levels of P-selectin
and platelet endothelial cell adhesion molecule-1
were correlated with delayed and unsuccessful coro-
nary thrombolysis in patients with acute myocardial
infarction. It was observed that high levels of soluble
P-selectin sustained in patients with failed reperfu-
sion."In the present study, we determined admission
MPV, a marker of platelet reactivity, as an indepen-
dent predictor of insufficient TIMI flow in the IRA.
Moreover, MPV was correlated with CTFC, which
further strengthens the findings of this study.

Mean platelet volume has been shown to be
inversely correlated with total platelet count.' We
also found a negative correlation between MPV and
platelet count. In a previous study, higher platelet count
on presentation was associated with an increased rate
of TIMI 3 flow at 90 minutes after fibrinolytic thera-
py in patients with acute myocardial infarction."® The
authors proposed that a lower peripheral platelet count
could reflect a larger coronary artery thrombus or a
thrombus with a higher platelet count. Considering
the inverse relationship between MPV and platelet
count, this hypothesis may also explain our finding of
an association between higher MPV and insufficient
TIMI flow after thrombolytic therapy, as it is known
that platelet-rich thrombi are more resistant to fibrino-
lysis than are fibrin- and erythrocyte-rich thrombi.™

One important limitation of this study results
from its retrospective design. Although patency of
the IRA should be assessed at 90 minutes after the
start of thrombolytic therapy, it was not possible to
perform coronary angiography at 90 minutes and we
analyzed TIMI flow grade at a mean of two days.
Further prospective large trials are needed to con-
firm our results.

In conclusion, we showed that a higher MPV on
presentation was associated with an increased risk of
insufficient TIMI flow in the IRA after thrombolytic
therapy in patients with acute myocardial infarction.
The presence of larger, more reactive platelets may
play a role in decreased likelihood of successful
reperfusion with thrombolytic therapy. Our findings
may be clinically important in view of the association
between TIMI 3 flow and improved outcome after
thrombolysis for myocardial infarction.
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