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Platelet activation and aggregation play a pivotal role in
the initiation and propogation of coronary thrombosis
underlying the pathogenesis of acute coronary syndromes
(ACS), including acute myocardial infarction (AMI). Antiplatelet therapy with aspirin has been shown to be effective
in reducing morbidity and mortality associated with ACS
and AMI.1-4 Clopidogrel, a thienopyridine that inhibits ADPmediated platelet activation, is a more potent antiplatelet
agent than aspirin. In the Clopidogrel in Unstable angina to
prevent Recurrent Events (CURE) trial, the combination of
aspirin and clopidogrel was more effective than aspirin
alone in preventing the composite of cardiovascular (CV)
death, myocardial (re-) infarction, and stroke in patients
with non-ST elevation ACS and either electrocardiographic
changes or elevated cardiac marker levels.5 The combination
of clopidogrel and aspirin is used routinely after coronary
stenting procedures.6,7 However, the safety and efficacy of
clopidogrel for the initial management of AMI, particularly
ST-elevation MI (STEMI) treated with thrombolysis, has not
been previously studied. This issue of Cardiology Scientific
Update presents the results of 2 trials examining the addition of clopidogrel to fibrinolytic regimens (including aspirin)
in the treatment of AMI and the reduction of associated
morbidity and mortality.
The CLARITY-TIMI 28 trial
The Clopidogrel as Adjunctive Reperfusion Therapy –
Thrombolysis in Myocardial Infarction (CLARITY TIMI) 28 trial
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was a double-blind, randomized, placebo-controlled trial designed
to test the hypotheses that the addition of clopidogrel to fibrinolytic regimens (including aspirin) improves patency of the
infarct-related artery (IRA) and reduces ischemic complications.8,9 A total of 3,491 patients with STEMI being treated with
thrombolysis were randomized to receive clopidogrel (300 mg
bolus followed by 75 mg daily) or placebo. All patients were to
undergo coronary angiography within 2-8 days of enrolment.
The primary endpoint of the trial was IRA occlusion, defined as
TIMI grade 0 or 1 flow on coronary angiography, or the occurrence of death or reinfarction by the time of angiography. Patients
who underwent percutaneous coronary intervention (PCI) received
open-label clopidogrel. All patients were followed to 30 days.
Exclusion criteria included age >75 years, planned treatment with clopidogrel or glycoprotein (GP) IIb/IIIa inhibitors
before angiography, cardiogenic shock, intention to perform
coronary angiography within 48 hours in the absence of a new
clinical indication, or use of an initial heparin bolus in excess of
guideline recommendations (American College of Cardiology/
American Heart Association STEMI guidelines for the managment of STEMI).10 The study was sponsored by Sanofi-Aventis
and Bristol-Myers Squibb, but was performed independently by
the TIMI Research Group and the Nottingham Clinical Research
Data Coordinating Centre. Patients were enroled from 319 centres
in 23 countries.
Results of CLARITY-TIMI 28 were recently presented and
published.9 There were no significant differences in baseline
characteristics between treatment groups. The mean age was 57
years and 80% of the patients were male. The infarct location
was anterior in 40% of patients. Fibrin-specific fibrinolytic agents
were used in 69% of patients. Unfractionated heparin was used
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Outcome

Clopidogrel Placebo Odds
Ratio

Primary endpoint (%)
TIMI Flow Grade 0/1
MI
Death
Angiographic (%)
TIMI Flow Grade 3
TIMI Myocardial
Perfusion 3
Thrombus

P
value

15.0
11.7
2.5
2.6

21.7
18.4
3.6
2.2

0.64
0.59
0.70
1.17

<0.001
<0.001
0.08
0.49

67.8
55.8

60.8
51.2

1.36
1.21

<0.001
0.008

43.0

50.8

0.73

<0.001

Figure 2: CLARITY – CV death, recurrent MI, or
recurrent ischemia leading to urgent
revascularization
CV death, recurrent MI or ischemia (%)

Table 1: CLARITY – Primary and angiographic
outcomes (median 3.5 days)

15

Placebo

20%

10

Clopidogrel
Odds ratio 0.80
(95% CI 0.65-0.97)
P=0.026

5

0
0

5

10

15

20

25

30

days

in 46% and low molecular weight heparin was used in 30% of
patients. Over 80% received beta-blockers and statins, while
>70% received angiotensin-converting enzyme (ACE) inhibitors
or angiotension receptor blockers (ARBs). The mean time from
symptom onset to fibrinolysis was 2.7 hours and the mean time
from fibrinolysis to study drug administration was 10 minutes.
Coronary angiography was performed in 94% of patients at a
median of 84 hours (3.5 days) after enrolment. Coronary revascularization was performed in 63% of patients (PCI in 57 % and
coronary artery bypass surgery [CABG] in 6%).
The primary endpoint of IRA occlusion occurred in 15.0%
of the clopidogrel group and in 21.7% of the placebo group
[36% odds reduction, p< 0.001, number needed to treat (NNT)
16] (Table 1). This benefit was consistent among all pre-specified subgroups, including stratification by age, gender, infarct
location, fibrinolytic type, and heparin type (Figure 1). Angiographically, clopidogrel was also associated with significantly
higher rates of normal (TIMI-3) myocardial perfusion grade and
significantly lower rates of visible thrombus. Patients in the
clopidogrel group had significantly lower rates of early angio-

Figure 1: CLARITY – Subgroups Primary Endpoints

MI = myocardial infarction

graphy within 48 hours, and urgent revascularization during the
index hospitalization. There was a trend towards lower use of
GP IIb/IIIa inhibitors during PCI in the clopidogrel group.
Clopidogrel was also associated with a significant 20% reduction
in the incidence of cardiovascular death, MI, or recurrent
ischemia requiring urgent revascularization (11.6% vs. 14.1%,
p = 0.026, NNT=36) (Figure 2). There was a trend towards less
stroke with clopidogrel (0.9% vs. 1.7%, p > 0.05). There were
no significant differences in the rates of major bleeding, minor
bleeding. or intracranial hemorrhage (Table 2). Even among the
patients who underwent CABG within 5 days of study drug
administration, there were no statistically significant differences
in the rates of TIMI major bleeding (9.1% vs. 7.9%, p =1.00).
The COMMIT/CCS-2 study
The ClOpidogrel and Metoprolol in Myocardial Infarction
Trial /Second Chinese Cardiac Study (COMMIT/CCS-2) study
was a 2-by-2 factorial design, randomized, placebo-controlled
trial that evaluated the use of clopidogrel and metoprolol for
Table 2: CLARITY – Bleeding
Outcome

Odds ratio
(95% CI)

Characteristic

Odds
Event rates (%)
reduction Clopidogrel Placebo

OVERALL
Age
<65 yr
>65 yr
Gender
Male
Female
Infarct location
Anterior
Non-anterior
Fibrinolytic
Fibrin-specific
Non-fibrin specific
Predominant heparin
Low molecular weight
Unfractionated
None
All interactions
non-significant

0.4

0.6

0.8 1.0 1.2 1.6

Clopidogrel
better

Placebo
better

36

15.0

21.7

42
22

13.2
19.0

21.0
23.1

35
38

14.5
16.9

20.8
24.7

33
38

15.0
15.0

20.7
22.2

31
44

14.7
15.7

20.1
24.9

31
42
26

11.4
17.8
17.1

15.7
27.1
21.9

Through angiography
TIMI major
(Hgb ↓ >5 g/dL or ICH)
TIMI minor
(Hgb ↓ 3-5 g/dL)
Intracranial hemorrhage
Through 30 days
TIMI major
In those
undergoing CABG
CABG w/in 5 days
of study med
TIMI minor

Clopidogrel
(%)

Placebo
P
(%)
value

1.3

1.1

NS

1.0
0.5

0.5
0.7

NS
NS

1.9

1.7

NS

7.5

7.2

NS

9.1
1.6

7.9
0.9

NS
NS

ICH = intracranial hemorrhage; Hgb = hemoglobin
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Figure 3: COMMIT – Effects of clopidogrel on

Table 3: COMMIT – Major bleed in hospital

death, re-MI or stroke
Placebo + ASA:
2311 events (10.1%)
Clopidogrel + ASA:
2125 events (9.3%)

9
8
7

9% relative risk
reduction (P=0.002)

Event (%)

6
5
4

Clopidogrel
(n = 22,958)

Placebo
(n = 22,891)

Cerebral
Fatal
Non-fatal

39
16

40
15

Non-cerebral
Fatal
Non-fatal

36
46

37
36

134
(0.58%)

124
(0.54%)

Any major bleed

3
2
1
0
7

0

14

21

28

Days since randomization (up to 28 days)

AMI.11 A total of 45,852 patients with AMI were enrolled at
1,250 centres in China. All patients had ST segment changes
(depression or elevation) or left bundle branch block (LBBB)
who had presented within 24 hours of symptom onset. Patients
were excluded if they were to undergo primary PCI or if they
were at high-risk of bleeding. Patients were randomized to
receive clopidogrel 75 mg daily (no loading dose) vs. placebo, in
addition to aspirin 162 mg daily. The two primary outcomes
were death and the composite of death, reinfarction, and stroke
at 4 weeks or prior to hospital discharge. The mean treatment
and follow-up duration was 16 days.
The preliminary results of COMMIT/CCS-2 were recently
presented. The baseline characteristics were similar between
groups: 26% of patients were ≥ 70-years-old and ST-elevation or
LBBB was present in 93% of cases. Thrombolysis was used in 50%
(68% of patients with STEMI within 12 hours of symptom onset).
Heparin or other anticoagulants were used in 75% of patients.
• The primary endpoint of death, reinfarction, or stroke
occurred in 9.3% of the clopidogrel group and 10.1% of the
placebo group (9% relative risk reduction, p=0.002) (Figure 3).

• In-hospital deaths occurred in 7.7% of the clopidogrel
group and 8.1% of the placebo group (7% relative risk reduction, p = 0.03) (Figure 4).
• Reinfarction (fatal and non-fatal) was significantly reduced
with clopidogrel (2.1% vs. 2.4%, p = 0.02).
• There was a non-significant trend towards less stroke with
clopidogrel (0.9% vs. 1.1%, p > 0.1).
• Major bleeding was infrequent in both treatment groups
(0.58% for clopidogrel, 0.54% for placebo, p > 0.05).
• There were no significant differences in cerebral or noncerebral bleeds (Table 3).
The benefit of clopidogrel on the primary endpoint was
consistent across all subgroups, stratified by age, gender, use of
thrombolysis, and timing of enrolment after symptom onset
(Figure 5). Patients aged ≥70 years had the highest absolute
event rates and the highest absolute risk reduction with clopidogrel. When the primary endpoint event rates were broken
down into days after enrolment, a benefit from clopidogrel was
evident, even on the first day (2.0% vs. 2.3%), despite the fact
that no loading dose was used (Figure 6).
Summary
The CLARITY TIMI-28 and COMMIT/CCS-2 trials provide
consistent data demonstrating the efficacy of clopidogrel for
acute MI. The addition of clopidogrel to aspirin, anticoagulants,

Figure 4: COMMIT – Effects of clopidogrel on

in-hospital deaths

Figure 5: COMMIT – Effects of clopidogrel on
Placebo + ASA:
1846 deaths (8.1%)
Clopidogrel + ASA:
1728 deaths (7.7%)

7

Baseline
features

Clopidogrel

Placebo

(22,958)

(22,891)

Odds ratio and 95% CI
Clopid. better

Sex
Male
Female

1276 (7.7%)
1849 (13.3%)

1416 (8.6%)
1895 (14.0%)

2

Age (years)
<60
60-69
70+

1487 (5.1%)
1747 (10.2%)
1891 (14.9%)

1513 (5.4%)
1835 (11.2%)
1963 (16.2%)

1

ALL

2125 (9.3%)

2311 (10.1%)

6

7% relative risk
reduction (P=0.03)

5

Death (%)

death, re-MI or stroke by sex and age

4
3

0

0

7

14

21

Placebo better

9% SE 3
(2P = 0.002)
0.4 0.6 0.8 1.0 1.2 1.4 1.6

28

Days since randomization (up to 28 days)

re-MI = recurrent myocardial infarction
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The Clopidogrel vs Aspirin in Patients at Risk of Ischemic
Events (CAPRIE), CURE, and CREDO trials demonstrate the
benefit of clopidogrel for non-ST elevation ACS, following PCI,
and for secondary prevention.5,7,12 The results of the CLARITY
TIMI-28 and COMMIT/CCS-2 trials further extend the indications for clopidogrel to include initial treatment for patients with
AMI. The ongoing CHARISMA trial will determine whether the
combination of clopidogrel and aspirin is superior to aspirin
alone in primary prevention for high-risk patients.13

Figure 6: COMMIT – Effects of Clopidogrel on

death, Re-MI or stroke by day of event
Day
of event

Clopidogrel

Placebo

(22,958)

(22,891)

0

463 (2.0%)

523 (2.3%)

1

486 (2.3%)

527 (2.3%)

2-3

449 (2.0%)

451 (2.0%)

4-7

432 (1.9%)

463 (2.0%)

8-28

295 (1.3%)

347 (1.5%)

ALL

2125 (9.3%) 2311 (10.1%)

Odds ratio and 95% CI
Clopid. better

Placebo better
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and fibrinolytic therapy improved patency of the IRA at 2-8 days
and significantly reduced the incidence of death and reinfarction, with a trend towards less stroke. Importantly, neither trial
demonstrated any excess in major bleeding complications,
despite the fact that all patients in CLARITY TIMI-28 and most
in COMMIT/CCS-2 received fibrinolytic therapy and other potent
antithrombotic therapies. Even among the patients undergoing
CABG during the initial hospitalization or within 5 days of
receiving the study drug, no differences in major bleeding were
observed. This may reflect increased surgical experience and
improved strategies for minimizing bleeding in patients undergoing CABG who have received clopidogrel.
The COMMIT/CCS-2 results complement the CLARITY
TIMI-28 trial results, demonstrating that improvement in IRA
patency translates into a significant improvement in clinical outcomes, including mortality. Furthermore, the COMMIT/CCS-2
trial demonstrates that the early benefit of clopidogrel also applies
to patients with STEMI or LBBB not receiving thrombolysis and
those >70 years old. Despite the lack of a loading dose for clopidogrel in the COMMIT/CCS-2 study, an early benefit was apparent in the first 24 hours. The CLARITY TIMI-28 trial confirmed
that a 300 mg loading dose was safe, but excluded patients >75
years old. A reasonable strategy suggested by commentator
Dr. Chris Cannon is to use the 300 mg loading dose in patients
≤ 75 years old, but avoid it in patients >75 years old until safety
data for the loading dose in elderly patients with AMI are available.
The optimum duration of treatment with clopidogrel following AMI cannot be established from these 2 trials. However,
based on the CURE, PCI-CURE, and the Clopidogrel for the
Reduction of Events During Observation (CREDO) results, it
would be reasonable to continue clopidogrel for 1 year, particularly in patients undergoing PCI.5-7 Longer treatment durations
may be required for patients who are unable to take aspirin,
those who experience recurrent events while on aspirin, or those
who remain at high risk for atherothrombotic events, including
late stent thrombosis.
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