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Previous studies have demonstrated an association between increased baseline platelet
counts and poorer clinical and angiographic outcomes in patients with ST-elevation
myocardial infarction (STEMI). We hypothesized that antiplatelet therapy would mitigate
the effect of high baseline platelet counts on clinical outcomes. Data were obtained from
3,491 patients with STEMI in the CLARITY-TIMI 28 trial. Patients were categorized into
3 groups based on their baseline platelet counts: <200 X 10°/ul (group 1), 200 to
300 x 10°/pl (group 2), and >300 x 10°/ul (group 3). Among placebo-treated patients,
reinfarction rates increased in a stepwise fashion as platelet counts increased (3.6%, 5.4%,
and 9.0%, respectively, p for trend = 0.0025). When confounders of high platelet counts
and correlates of reinfarction were adjusted for in a multivariate model, high platelet
counts remained independently associated with increased rates of reinfarction at 30 days in
placebo-treated patients; using group 1 as a reference group, multivariate odds ratios were
1.45 (95% confidence interval 0.91 to 2.31, p = 0.119) for patients in group 2 and 1.78 (95%
confidence interval 1.03 to 3.08, p = 0.038) for patients in group 3. In contrast, among
clopidogrel-treated patients, there was no increase in the risk of reinfarction as the platelet
count increased (3.2%, 4.1%, and 3.3%, respectively; p for trend = 0.9073, p for interac-
tion = 0.064). In conclusion, among patients with STEMI who are treated with aspirin
and a fibrinolytic agent, high platelet counts on presentation are independently associated
with increased rates of reinfarction. Clopidogrel therapy abolishes this increase in the risk
of reinfarction as platelet counts increase. These data are consistent with a putative role of

platelets in reinfarction.
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Improved outcomes in the setting of ST-elevation myocar-
dial infarction (STEMI) are related to early, full, and sus-
tained coronary blood flow. Reinfarction and failure to
sustain early restoration of full patency are associated with
a doubling of mortality by 2 years.! Unfortunately, it is
difficult based on clinical characteristics alone to identify
patients at risk for reinfarction.!> One simple, easily mea-
surable laboratory test that may aid in this risk assessment is
the platelet count, which has been associated with a higher
risk of persistent thrombus and recurrent myocardial infarc-
tion (MI) after fibrinolytic therapy.? Elevated platelet vol-
ume has also been associated with a higher risk of adverse
outcomes.* Previous studies have demonstrated an associa-
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tion between high baseline platelet counts and poorer clin-
ical and angiographic outcomes in patients with STEMI.?
Consistent with the putative role of platelets in reinfarction,
we hypothesized that antiplatelet therapy would mitigate the
effect of high baseline platelet counts on clinical outcomes.

Methods and Results

The study design and the patient population has been pre-
viously described in detail elsewhere.>¢ In brief, the Clopi-
dogrel as Adjunctive Reperfusion Therapy-Thrombolysis In
Myocardial Infarction (CLARITY-TIMI) 28 trial random-
ized, in a 1:1 manner, 3,491 patients presenting with STEMI
in a double-blind fashion to the administration of clopi-
dogrel (a 300-mg loading dose to be followed by 75 mg/
day) or placebo. In addition, patients were treated with a
fibrinolytic agent (choice at the discretion of the treating
physician), aspirin (150 to 325 mg on the first day to be
followed by 75 to 162 mg/day thereafter), and unfraction-
ated heparin for 48 hours (in patients treated with fibrin-
specific fibrinolytic agents). Subsequently, protocol-man-
dated coronary angiography was performed within 48 to
192 hours after study inclusion. Patients received study
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Table 1
Baseline characteristics by platelet count groups
Platelet Counts on Presentation Group 1 Group 2 Group 3 p Value for
(=200) (201-300) (>300) Trend
(n = 734) (n = 1,923) (n = 651)

Age (yrs) 60 (52, 68) 57 (50, 65) 56 (48, 65) <0.001
Female gender 14.3% 18.3% 29.3% <0.001
History of hyperlipidemia* 39.0% 39.0% 36.5% 0.568
History of hypertension* 50.6% 42.1% 41.5% <0.001
History of diabetes* 21.5% 16.3% 13.2% <0.001
Previous MI 9.8% 9.2% 8.3% 0.621
Smoker 47.7% 50.8% 52.5% 0.181
Previous percutaneous coronary intervention 5.6% 4.7% 4.3% 0.474
Anterior MI 40.7% 39.6% 41.8% 0.602
Previous use of aspirin 17.4% 15.1% 16.6% 0.308
Type of lytic used 0.013

Fibrin specific 63.2% 69.0% 70.1%

Nonfibrin specific 36.5% 30.6% 30.0%

None 0.3% 0.4% 0.0%
Time to lytic therapy (h) 29(1.9, 4.3) 2.7(1.8,4.1) 2.6(1.7,4.3) 0.04
Killip’s class II-1V 7.8% 7.6% 8.5% 0.779
TIMI STEMI risk score <0.001

0-2 50.6 35.0 14.4

34 60.4 27.1 12,5

=5 59.0 26.3 14.7

* Self-reported.
medication daily up to and including the day of coronary i
angiography. Percutaneous coronary intervention was per- M Non Clopidogrel-treated group

. . . . . p-for-trend=0.0025
formed at th.e discretion of the mvestlgator.. The primary g (] Ciopkipreiimdiadignip
study end point was a composite of occluded infarct-related = 10] p-for-trenc=0.9073 90
artery on angiography or death or recurrent infarction before =
angiography. The trial was approved by each participating £ 5.4
center’s institutional review board. Written informed con- & 5 —
) L : - 36 35 33
sent was obtained from all participating patients. = :
Platelet counts were obtained at enrollment and were j
analyzed at the clinical site. For the purpose of this analysis, 0 . , ;
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plate.let. counts \;vere divided into subgro}ups of hundreds o W L . .
multiplied by 10°/ul (group 1 <200 X 10°/ul, group 2 201 Platelet counts (x10°)

to 300 X 10*/ul, group 3 >300 X 10°/ul).

Continuous variables are expressed as medians and in-
terquartile ranges. The chi-square test was used for analysis
of baseline categorical variables and platelet group. Test for
trend across ordered groups was performed for the associ-
ation of the 3 platelet groups and clinical and angiographic
outcomes. A test for interaction was performed for the
relation to reinfarction between platelet group and random-
ized treatment.

A multivariate logistic regression model was used for the
analysis of 30-day reinfarction. This model was adjusted for
baseline characteristics that significantly differed across
platelet groups on univariate analysis (including age, female
gender, history of hypertension, history of diabetes, smok-
ing status, time from symptom onset to fibrinolytic treat-
ment, and initial type of heparin used) and clinical correlates
of poorer outcomes in STEMI (including anterior infarction,
systolic blood pressure on presentation, and Killip’s class on
presentation). Higher platelet groups were compared with
the reference group of patients with a platelet count <200 X

Figure 1. Comparison of association of platelet levels with reinfarction at
30 days among patients who received placebo with those who received
clopidogrel. Rates of reinfarction increased in a stepwise fashion with
increasing levels of circulating platelets in placebo-treated patients,
whereas rates did not differ by increasing levels of circulating platelets in
clopidogrel-treated patients.

10%/ul. All analyses were performed with STATA 8.2
(STATA Corp., College Station, Texas).

No significant difference was found between clopi-
dogrel- and placebo-treated patients in the distribution of
platelet count groups at baseline (clopidogrel 22.2% in
group 1, 58.2% in group 2, and 19.7% in group 3; placebo
22.2%, 58.1%, and 19.7%, respectively) or in median plate-
let count (clopidogrel median 242.5 X 10%/ul, interquartile
range 205.5 to 289; placebo median 244 X 10°/ul, inter-
quartile range 206 to 287.5). Baseline characteristics of
platelet groups are presented in Table 1. The group with
increasing platelet count was associated with younger age,
more women, fewer patients with history of hypertension
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and diabetes, and a shorter time from symptom onset to
fibrinolytic therapy (Table 1).

Rates of reinfarction increased in a stepwise fashion with
increasing levels of circulating platelets in placebo-treated
patients (3.6% in group 1, 5.4% in group 2, and 9.0 in group
3, p for trend = 0.0025; Figure 1). This relation was not
evident in clopidogrel-treated patients (3.2% in group 1,
4.1% in group 2, and 3.3% in group 3, p for trend = 0.9073;
Figure 1). The interaction term relating reinfarction, platelet
group, and randomized treatment was of borderline signif-
icance (p = 0.064).

In a multivariate model that was adjusted for age, female
gender, history of hypertension, history of diabetes, smok-
ing status, anterior infarction, time from symptom onset to
fibrinolytic therapy, systolic blood pressure on presentation,
Killip’s class on presentation, and initial type of heparin
used, high platelet count remained independently associated
with increased rates of reinfarction at 30 days. With a
reference group with a platelet count of <200 X 10%/ul, the
multivariate odds ratios for reinfarction were 1.45 (95%
confidence interval 0.91 to 2.31, p = 0.119) for platelet
counts between 200 and 300 X 10%/ul and 1.78 (95%
confidence interval 1.03 to 3.08, p = 0.038) for platelet
counts >300 X 10%/ul.

Discussion

The present study confirms previous observations regarding
the independent association of increased platelet levels on
presentation with an increased risk of adverse events, par-
ticularly the risk of reinfarction in the setting of STEMI.
Clopidogrel therapy abolishes this increase in the risk of
reinfarction as platelet counts increase. These data are con-
sistent with a role for platelets in reinfarction.

Although the present study demonstrates the putative
role of platelets in reinfarction, the role of platelets in the
onset of myocardial infarction was demonstrated in a sim-
ilar fashion in the Physicians’ Health Study, a randomized,
double-blind, placebo-controlled trial of alternate-day aspi-
rin intake (325 mg) among 22,071 United States male phy-
sicians.” Physicians randomized to received placebo dem-
onstrated a circadian variation in onset of MI, with a
primary peak between 4:00 and 10:00 a.M. (p <0.001). In
the aspirin group, however, this circadian variation was
minimal, which was predominantly due to a marked de-

crease in the morning peak of infarction. The greatest de-
crease was observed during the 3-hour interval immediately
after awakening, a period during which the risk of infarction
is 2 times that of any other comparable interval (p <0.001).
Data from the Physicians’ Health Study support the hypoth-
esis that increased platelet aggregability in the morning
contributes to the onset of MI and that aspirin decreases the
risk of STEMI by inhibiting platelet aggregation during
these critical periods.”

The present study is a retrospective analysis of data ob-
tained from a single randomized trial (TIMI 28-CLARITY
study). Insofar as inclusion and exclusion criteria were applied,
the present results apply to the trial’s patient population and
may not be generalizable to all patients who are encountered in
clinical practice.
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