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Abstract: The baseline platelet count (BPC) in patients with acute ST elevation myocardial infarction (STEMI) may
reflect the baseline anjiografic finding and may also predic long-term outcomes after primary percutaneous coronary
intervention (PPCI). Available data for the value of BPC in patients with STEMI treated with PPCI are still question-
able. Therefore, we sought to determine the prognostic value of BPC for baseline angiographic finding and the
impact of BPC on clinical outcomes of patients treating with PPCI. Blood sample for BPC was obtained on admis-
sion in 140 consecutive patients undergoing PPCI. Patients were divided 2 groups that group-1 (104 patients):
TIMI flow-grade O and group-2 (36 patients): TIMI flow-grade 1-3. Follow-up was performed at 1-9 months. Base-
line demographics were comparable, but, BPC was significantly higher in group-1 comparing 2 (293.7+59.8x10°/L
vs. 237.7+50.9x10°%/L, p<0.0001), pre-procedural lesion length longer in group-1 comparing 2 (13.6+3.6 mm vs.
11.4+3.9 mm, p:0.003). Distal embolization (19.0% vs. 0.0%, p:0.001), slow-flow (15.2% vs. 2.9%, p:0.033) were
more common in group-1 and mean maximum troponin-l level (9.1+4.2 pg/L vs. 5.1+3.9 pg/L, p<0.0001) and
mean maximum creatinin kinase (2077.6+1378.4 U/L vs. 1163.4+869.7 U/L, p:<0.0001) were higher in group-1.
In-hospital and 30-days major cardiac adverse events (MACESs) (16.5% vs. 5.7%), p:0.14) were similarly in both
groups, but, at 6-months target vessel revascularization (13.9% vs. 0.0%, p:0.017) and MACEs significantly higher in
the group-1 (24.1% vs. 2.9%, p:0.013). Conclusion: A higher BPC without any antithrombotic agent is a strongly pre-
dictor of total occlusion of IRA in STEMI treated with PPCI. And a higher BPC associated with poor clinical outcomes
at 9-months. Apart from prognostic value, measuring of a BPC on admission may also provide further practical and
therapeutic profits.
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related artery patency, percutaneous coronary intervention, clinical outcome

Introduction grade 3 flow at 90 minutes after fibrinalytic

therapy, no assosiation between platelet count
Acute coronary syndrome is a clinical manifes- and mortality at 35 days was found [5]. Further,
tation of coronary atherosclerosis and plaque a pooled analysis from 7 clinical trials of intra-
disruption with superimposed thrombosis [1, venous fibrinolytic teraphy for acute STEMI, a
2]. Platelets play a significant role in pathogen- higher initial platelet count was associated with

the presence of residual thrombus in the infarct
related artery and higher rates of adverse com-
posite cardiac events at one month [6]. Fur-
thermore, Nikolsky et al [7] found that higher
baseline platelet count predict long-term results
in patients with acute myocardial in-farction.

esis of acute coronary syndromes [3, 4]. So far,
there have been few study evaluating the rela-
tion between baseline platelet count (BPC) and
outcomes in acute ST-elevation myocardial
infarction (STEMI), and results under debate.
Althought the HERO-1 trial shown a correlation
of higher platelet count with an increased rate However, there is no study to evaluate the rela-
of Thrombolysis In Myocardial Infarction (TIMI) tion between admision platelet count and angi-
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ographic finding and its impact on outcomes in
STEMI treating PPCI.

Materials and methods
Study population

Between January 2006 and 2007, emergency
cardiac catheterization was performed in 193
consecutive patients who referred to our hospi-
tal with AMI of <12h duration. After the base-
line angiographic examination, 23 patients
were treated as medical and/or only balon dila-
tation oving to less than 2 mm referance vessel
diameter and 17 patients required urgent coro-
nary artery bypass surgery oving to significant
three-vessels or left main coronary artery dis-
ease. Also, we excluded patients in whom
extremely severe concomitant disease (n=13
with severe hepatic and renal dysfunction and
advanced malignancy and severe anemia).
Primary PCl was performed on the remaining
140 patients constituted the study population.
Each patient was followed for revascularization
or cardiac death for 1 and 9 months after the
procedure either outpatient clinic or telephone
interviews or electronic letters. Informed con-
sent was obtained from all participating
patients.

Laboratory metods

In all cases, venous peripheral blood samples
for the platelet count were drawn on admission.
Blood samples were taken into standardized
tubes containing dipotassium ethylenedinitro
tetraacetic acid and stored in room tempera-
ture. All measurements were performed 30 min
after blood collection on Beckman Coulter
LH-750 Haematology System (Miami, USA), wi-
th time to result approximately 5 min. Platelet
counts were measured without clopidogrel, hep-
arin or glycoprotein 2b/3a inhibitors in emer-
gency service.

Patients menagement

All patients received 300 mg chewable aspirin,
300-600 mg loading dose clopidogrel and a
5000-U heparin bolus before intervention. The
glycoprotein llb/Illa inhibitors (tirofiban hidro-
klorur) were administered during and after PCI,
at the discretion of the operator, as a 0.25 mg/
kg bolus and a 0.125 ug/kg/min 24h infusion.
Heparin dosing was adjusted to achieve an acti-
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vated clotting time >250 seconds. Before the
PPCI procedure, standard left and right coro-
nary angiograms with at least two best projec-
tions were obtained. Two experienced interven-
tional cardiologists (SK and AK) assessed the
angiograms with unknown to patients’ clinical
data and they had consensus on the findings.
The angiographic data recorded for each case
were as follows: angiographic morphology of
the target lesion, thrombus burden of the IRA
and preprocedural and postprocedural TIMI
flow grades [8]. The reference vessel diameter
and target lesion length were determined using
a digital edge-detection algorithm [9] and
selecting enddiastolic frames that demonstrat-
ed the stenosis in its most severe and nonfore-
shortened projection. In cases of total occlu-
sion, target lesion length was determined after
initial predilatation. All measurements were
done using a quantitative angiography system
(Axiom Artis QCA system, Siemens, Germany).
Primary PClI was performed using standard
technique. Direct stent implantation was
strongly encouraged unless the IRA was heavily
calcified or reference vessel diameter <2.5
mm. Bare metal stents were used for all stent-
ing procedures. After PPCI, medical therapy
included aspirin 300 mg/day for forever and
clopidogrel for at least 30 days in addition to
blockers, statins and angiotensin-converting
enzyme inhibitors if not contraindicated were
prescriped.

Definitions

Myocardial infarction was defined as typical
chest pain at rest followed by an increase in
creatine phosphokinase (CK and CK-MB bey-
ond 2 times the upper limit of normal or >50%
higher than the previous value, and 5 times the
upper limit of normal after coronary artery
bypass grafting), or new Q waves in the electro-
cardiogram. Reperfusion time was defined as
the time from onset of chest pain to first bal-
loon inflation. On angiography before PPCI, a
thrombus was identified as an intraluminal-fill-
ing defect with contrast outlining two or more of
its edges. The PCI procedure was considered
successful if stent deployment was carried out
at the desired site yielding residual stenosis of
<20% diameter and TIMI grade 3 flow. No-reflow
was defined as TIMI flow grade <3 on the final
angiogram, in spite of residual stenosis <20%;
absence of significant disection; visible throm-
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Table 1. Clinical features for the groups

Group-1 Group-2 p
n=104 n=36

Age (years) 59.8+10.7 60.8+12.4 0.66
Men, n (%) 91 (87.5) 32 (88.9) 1.0
Diabetes mellitus, n (%) 16 (15.4) 2 (5.6) 0.15
Hypertension, n (%) 54 (51.9) 16 (44.4) 0.56
Hypercholesterolemia, n (%) 38 (36.5) 7(19.4) 0.09
Family history of CAD, n (%) 42 (40.4) 9 (25.0) 0.14
Current smoker, n (%) 63 (60.6) 18 (50.0) 0.36
Previous MI, n (%) 7 (6.7) 0(0.0) 0.19
Previous PCI, n (%) 8 (7.7) 1(2.8) 0.44
Periferic vascular disease, n (%) 0 (0.0) 2 (5.6) 0.06
Initial Killip class 2Il, n (%) 6 (5.8) 0(0.0) 0.33
Multivessel disease, n (%) 63 (60.6) 22 (61.1) 1.0
Baseline hemoglobin (g/dl) 14.3+1.7 14.0+£1.5 0.49
Baseline hematocrit (%) 41.5+5.3 41.0£4.7 0.65
Baseline WBC count (x10°/L) 10962.7+3166.2 10141.6+3633.6 0.19
Baseline platelet count (x10°/L) 287.2+62.4 239.3+53.1 <0.0001
Baseline serum creatinine (mg/dl) 0.8+0.5 0.7£0.4 0.09
Symptom onset to ballon inflation (h) 4.442.4 4.942.7 0.2
No. Of coronary arteries narrowed

1 vessel 41 (39.4) 14 (38.9) 1.0

2 vessel 37 (35.6) 9 (25.0) 0.33

3 vessel 26 (25.0) 13 (36.1) 0.28
Left ventricular ejection fraction (%) 38.6+6.5 44.1+6.1 <0.0001

MI: Myocard Infarction; PCI: Percutaneous Coronary Intervention; WBC: White Blood Cell.

bus; or prolonged spasm on in IRA. Target
lesion revascularization was defined as reinter-
vention on stented segment (stent + 5 mm
proximal and distal). Target vessel revascular-
ization was defined as reintervention on infarct
related artery.

Follow-up

All patients were scheduled for outpatient visits
at 1 and 9 months. In addition, patients were
contacted by questionnaire. For patients report-
ing cardiac symptoms, at least one clinical and
electrocardiographic examination was perfo-
rmed at the outpatient clinic or by the referring
physician.

Study end points

The primary end point in this study were (i) the
relation of BPC with initial angiographic finding,
(ii) its impact on MACEs, defined as death from
all causes, any myocardial infarction and target
vessel revascularization with either repeat PCI
or coronary artery bypass graft surgery.
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Statistical analysis

The statistical analysis were performed using
the SPSS/PC (version 13.0, SPSS Inc, Chicago,
IL) software package. A statistical significance
level of <0.05 was used. The study population
was divided into 2 groups based on the base-
line angiographic finding: (Group 1) complete
occlusion of infarct related artery (TIMI grade
flow 0) and (Group 2) severe stenosis of infarct
related artery with TIMI grade flow 1-3. Sum-
mary statistics for the continuous variables
were presented as means * SD. Differences in
Continuous variables between groups were
determined by Student’s t-test. Categorical
data were summarized as percentages, and
comparisons between groups were performed
with the Pearson chi-square test or Fisher’s
exact test.

Multivariate logistic regression model was used
to derive independent variables for total occlu-
sion of IRA. Baseline platelet count, age, diabe-
tes, hypertension, hypercholesterolemia, sm-
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Table 2. Angiographic findings and angioplasty results

Procedural and in-hospi-

Group-1 Group-2 p tal outcomes
n=104 n=36

Infarct-related artery, n (%) Angiographic characteri-
Left anterior descending aretry 60 (57.7) 15 (41.7) 0.14 stics including minmal
Left circumflex artery 10 (9.6) 5(13.9) 0.53 lumen diameter _and ref-
Right coronary artery 34(32.7) 16 (44.4) 0.28 erance vessel diameter
Baseline mean RVD (mm) 2.8£0.6 2.80.5 0.79 before and after PCI, pre-
Baseline mean lesion length (mm) 13.8+3.5 10.7+2.0 <0.0001 sen(.:e of t.hrombus and/
or dissection, no of stent

Final mean MLD (mm) 2.910.5 2.810.5 0.18 implanted, defibrillation
Final mean RVD (mm) 2.9+1.1 2.5£0.5 0.53 and/or cardiac arrest
Glicoprotein 2b/3a inhibitors, n (%) 78 (75.0) 23 (63.9) 0.28 and rates of angiograph-
Slow no-reflow, n (%) 17 (16.3) 0(0.0) 0.006 ic and procedural suc-
Distal embolization, n (%) 14 (13.5) 0(0.0) 0.021 cess did not differ signifi-
Direct stenting, n (%) 93 (89.4) 18 (50.0) <0.0001 cantly  both  groups
No of stent implanted 1.2+0.4 1.1+0.2 0.07 (Table 2). However,
Disection, n (%) 6 (5.8) 0(0.0) 0.33 patients with complete
Only defibrillation, n (%) 4 (3.8) 2 (5.6) 1.0 occlusion had more slow
Cardiovascular arrest, n (%) 4(3.8) 0(0.0) 0.57 flow and/or no-reflow
Angiographic success, n (%) 103 (99.0) 36 (100.0) 1.0 (12.5% vs. Q'O%’ p=O.Q
Procedural success, n (%) 96 (92.3) 36 (100.0) 0.11 22)_v more distal emboli-
Peak troponin level, ug/L 75+4.2 55:3.7  0.016 zation (25.0% vs. 2.8%,

Peak creatine kinase level, U/L

p=0.008), higher peak

2076.3+1297.1 1423.1+978.1 0.008

MLD: Minimal Luminal Diameter; RVD: Referance Vessel Diameter.

oke, 3-vessel disease, left anterior descending
artery, door-baloon time, pre-procedure refer-
ence vessel diameter, target lesion length and
baseline Killips class were included in the anal-
ysis. ROC curve analysis was done to determine
the best cut-off value for BPC that predicted
total occlusion of IRA.

Results

Baseline characteristics

Table 1 shows the baseline characteristics of
the 140 patients, including the 104 with and
36 without total coronary occlusion recorded at
presentation. No significant differences bet-
ween the groups with respect to mean age, fre-
quencies of coronary risk factors, proportions
of patients who had had previous myocardial
infarction and frequency of reperfusion time
were found. However, baseline platelet count
was detected significantly higher (287.2+62.4x
10%L vs. 239.3+53.1x10%/L, p<0.0001) and
baseline ejection fraction was found signifi-
cantly lower (38.6+6.5% vs. 44.1+6.1%, p<
0.0001) in patients with total occlusion.
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throponin levels (7.5+4.2
U/L vs. 5.5£3.7 U/L, p=
0.016), higher peak cre-
atine kinase levels (2076.3+1297.1 U/L vs.
1423.1 vs. 978.1 U/L, p=0.008).

By multivariate analysis, variables that were
indepently asociated with total occlusion of IRA
were target lesion legth, hypercholesterolemia
and BPC: (OR 1.43, 95% confidence interval
1.21-1.69, p<0.0001 for target lesion length;
OR 3.00, 95% confidence interval 1.03-872,
p=0.044 for hypercholesterolemia and OR
3.88, 95% confidence interval 1.43-10.48,
p=0.007 for BPC. On the ROC curve analysis,
the best cut-off value about BPC was 230x10°/L
(Figure 1).

Clinical outcomes at 9 month

There were no differneces in the in-hospital or
30-days (not showed) rates of death, target
lesion revascularization, target vessel revascu-
larization or any composite major adverse clini-
cal events according to the presence of base-
line total occlusion of the infarct related artery
(Table 3). At the 9 months, hovewer, target
lesion revascularization (18.3% vs. 2.8%, p=
0.044), target vessel revascularization (18.3%
vs. 2.8%, p=0.044), and composite MACEs
(23.1% vs. 5.6%, p=0.037).

Int J Clin Exp Med 2014;7(4):1064-1070
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Figure 1. The receiver-operating characteristic (ROC) curve for mean
baseline platelet count (BPC) for predicting baseline angiographic total
occlusion of infarct related artery. The area under the ROC curve: 0.72

(95% confident interval 0.62 to 0.81).

Discussion

This single center prospective study in consec-
utive unselected patients with acute STEMI
treating contemporary treatmant with PPCI has
two major findings. First, the BPC was strongly
predict the initial angiographic findings that a
patient on admission has a higher platelet
count, the IRA might be total occlude. Second,
a higher platelet count on admission, as
Nicolsky et al [7] recently reported, was a str-
ong independent predictor for long-term poor
outcomes. In the interventional cardiology tra-
ditionally, total occlude coronary IRA had sev-
eral pitfall such as the guidewire failure, distal
embolization and slow-flow so on. Platelet
count is a simple available laboratory test and
has been associated with different clinical and
epidemiologic factors. Previous studies have
scrutinized platelet counts as related to clinical
events. For the impact of platelet amount on
mortality in unstable angina and non-ST-eleva-
tion miyocardial infarction Mueller et al [10]
were done a prospective study that including
1616 consequtive patients. They found a non-
linear association between platelet count and
long-term mortality. The lowest mortality was
observed in patients with a platelet count
between 181 and 210x10°%/L.

In the setting of STEMI, a high platelet count on
presentation are independently associated
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with increased risk of adverse out-
comes, particularly the risk of rein-
farction and mortality [6, 7, 10].
More recently, Nikolsky et al [7]
performed a large prospective ran-
domise studied (from the CADILLAC
Trial) about the effect of BPC on

No long-term results in acute STEMI.

discrimination

However, they did not study rela-
tion between the admission plate-
let amount and the initial angijo-
graphic findings. The 30-day incide-
nce of subacute thrombosis includ-
ing reocclusion increased at higher
quartiles of initial platelet count
(p=0.027). Also reinfarction and
target vessel revascularization
rates at 30 days were significantly
higher in patients with increased
baseline platelet counts, resulting
in higher rates of cumulative
MACESs (p=0.024). In addition to, in
the same study at 1-year follow-up,
patients in the highest platelet count quartile
had the highest rates of all-cause and cardiac
mortality, reinfarction, ischemic TVR, and com-
posite major adverse cardiac events (p=0.048).
A baseline platelet amount of 234x10°%/L was
identified as the cut-off point that correspond-
ed to the most significant relation between
platelet count and 1-year death/reinfarction
(p=0.0001). At 1 year, patients with a BPC
>234 versus <234x10%/L had higher rates of
death or reinfarction (p=0.0001), death
(p=0.002), and reinfarction (p=0.008).

Turakhia MP et al [6] reported that a higher
platelet count, even after multivariate adjust-
ment, is independently associated with the
presence of residual thrombus in the infarct-
related artery after administration of fibrinolytic
therapy for STEMI. In additional to, they demon-
strated that the mechanisms underlying the
association of high platelet counts and poorer
clinical outcomes are likely multifactorial. For
instance, high platelet counts may reflect a
state of thromboresistance.

Not only admision platelet amount but mean
platelet volum also plays an important badly rol
on clinical outcomes [12, 13]. In this view,
Martin JF et al [12] studied 1716 men six
months after myocardial infarction and shown
that mean platelet volum was greater in men

Int J Clin Exp Med 2014;7(4):1064-1070
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Table 3. Clinical outcomes

Group-1 Group-2 p
n=104 n=36
In-hospital
TLR 8(7.7) 0 (0.0) 0.1
Death 5 (4.8) 1(2.8) 0.96
MACE 13 (12.5) 1(2.8) 0.1
6-month
Non-Q-Ml 2(1.9) 0 (0.0) 0.98
Q-MI 0 (0.0) 0 (0.0) -
TLR 19 (18.3) 1(2.8) 0.044
TVR 19 (18.3) 1(2.8) 0.044
Death 5 (4.8) 1(2.8) 1.0
MACE 24 (23.1) 2 (5.6) 0.037

MI: Myocardial infarction; TLR: Target Lesion Revascu-
larization; TVR: Target Vessel Revascularization; MACE:
Major Adverse Cardiac Event.

who had a further ischaemic event (fatal or
non-fatal) than in men who had no further myo-
cardial infarction and also, the mean platelet
volum was larger in men who died than in those
who did not.

Clincal implications

In the paper, on admission without any anti-
agregans and antitrombotik agent such as hep-
arin, higher BPC were associated with poor
baseline angiographic findings such as total
occlusions. if platellet amount be higher, the
IRA might be total occlusion. Total coronary
artery occlusions are having badly clinical
results [14, 15]. Moreover, increased platelet
counts were associated with more thrombus
burden and thrombus embolization to distal
arterial bed, slow or no-re-flow (which may
explain the angiographic and procedural suc-
cess) and larger infarct size as estimated by
peak cardiac enzyme level, which these factors
may also partly explain the poor prognosis in
these patients [16].

Limitations

The present study had some limitation. First,
the sample size was relatively small. Second,
the follow-up time limited to 9 months. The fact
that, increased mean platelet volume and
platelet size, which might contribute to poorer
clinical outcomes in acute coronary sydromes,
[6-10, 17] were not measured in this study.
Even if these limitations, statistical significant
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was achieved. After all our results are need to
confirm with larger studies.

Conclusions

A higher BPC without any antithrombotic agent
is a strongly predict of total occlusion of IRA in
STEMI treated with PPCIl. And a higher BPC
associated with poor clinical outcomes at
9-months. Apart from prognostic value, mea-
suring of a BPC on admission may also provide
further practical and therapeutic profits.
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