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Will prasugrel supersede clopidogrel for 
acute coronary syndromes?

Graeme J Hankey, John W Eikelboom and Paul E Langton

The benefits are greater efficacy and faster onset of action; the price is increased risk of bleeding . . .

he mainstay of antiplatelet therapy for patients with acute
coronary syndromes (ACS), including those undergoing
early percutaneous coronary intervention (PCI), is the

combination of aspirin and clopidogrel.1-3 Aspirin inhibits platelet
thromboxane A2 production and platelet activation, and reduces
the relative risk of recurrent ischaemic events in patients at high
risk of vascular events by about 22% (absolute risk reduction
[ARR], about 2%) at the expense of an increase in the odds of
major bleeding events by about 60% (absolute risk increase [ARI],
about 0.5%).1 Clopidogrel inhibits ADP-induced platelet activa-
tion by blocking the platelet P2Y12 receptor. When added to
aspirin therapy in patients with ACS, it reduces the risk of
recurrent ischaemic events by a further 20% (ARR, about 2.1%) at
the expense of an increase in major bleeding events by approxi-
mately 38% (ARI, about 1%).2,3

Clopidogrel has several potential limitations, however. First, the
onset of action is delayed, with a “therapeutic” level of 50%
inhibition of ADP-induced platelet aggregation, as measured by
light transmission aggregometry (LTA), not being reached until 4–
6 hours after a 300 mg loading dose, and 2 hours after a 600 mg
dose. Second, there is a “ceiling” effect — even a 900 mg dose
achieves only around 60% inhibition of ADP-induced platelet
aggregation. Third, laboratory testing suggests that “therapeutic”
platelet inhibition is not achieved in a substantial proportion of
patients because of individual variability in platelet inhibition by
clopidogrel.4 Finally, there is uncertainty about the clinical benefit
with higher loading doses of clopidogrel of 600 mg or 900 mg
compared with 300 mg.5,6

Prasugrel is a novel thienopyridine prodrug whose rate, magni-
tude and consistency of platelet ADP inhibition is greater than for
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clopidogrel. It achieves more than 50% inhibition of platelet
aggregation (measured by LTA) within 1 hour of a 60 mg loading
dose.7,8 The safety and effectiveness of prasugrel have been
compared with standard-dose clopidogrel in the Trial to Assess
Improvement in Therapeutic Outcomes by Optimizing Platelet
Inhibition with Prasugrel — Thrombolysis in Myocardial Infarc-
tion (TRITON–TIMI 38).9 A total of 13 608 patients with moder-
ate-to-high-risk ACS scheduled for PCI were randomly assigned to
receive prasugrel (60 mg loading and 10 mg daily maintenance
dose) or clopidogrel (300 mg loading and 75 mg daily main-
tenance dose) for 6 to 15 months. Aspirin 75–162 mg daily was
recommended for all patients. After a median duration of 14.5
months, the primary efficacy outcome of cardiovascular death,
non-fatal myocardial infarction, or non-fatal stroke occurred in
12.1% of patients taking clopidogrel and 9.9% of those taking
prasugrel (hazard ratio [HR], 0.81; 95% CI, 0.73–0.90). Stent
thrombosis was also reduced (2.4% clopidogrel v 1.1% prasugrel;
HR, 0.48; 95% CI, 0.36–0.64). However, the key safety endpoint
of major bleeding not related to coronary artery bypass graft
(CABG) was increased (1.8% clopidogrel v 2.4% prasugrel; HR,
1.32; 95% CI, 1.03–1.68). All major bleeding (including CABG-
related) was increased (1.7% v 2.5%; HR, 1.31; 95% CI, 1.16–
1.50), as was fatal bleeding (0.1% v 0.4%; HR, 4.19; 95% CI, 1.6–
11.1). Overall mortality did not differ significantly between treat-
ment groups. A post-hoc subgroup analysis identified less clinical
efficacy and greater bleeding among patients with a history of
stroke or transient ischaemic attack, older people (age > 75 years),
and those with bodyweight less than 60 kg.

It is likely that these results are externally valid. However, by
design, the study drug was only given after the coronary anatomy
had been defined by angiography. This does not reflect usual
clinical practice where clopidogrel is given at the time of presenta-
tion with ACS. Because there is a delay in the onset of action of
clopidogrel, the design was biased in favour of prasugrel. Also, the
prescribed standard 300 mg loading dose of clopidogrel was lower
than that now adopted by many clinicians following reports of an
improved inhibition of platelet aggregation with higher loading
doses of clopidogrel such as 600–900 mg in patients with PCI.6

These caveats aside, the data suggest that treating 1000 patients
with ACS at moderate-to-high risk of vascular events with prasug-
rel (compared with clopidogrel at the standard approved dose) for
a median duration of 14.5 months would prevent about 22 major
vascular events and cause eight major haemorrhages, including
three fatal bleeds.

The implications for clinicians, should prasugrel gain regulatory
approval, are that it may allow cardiologists to delay their decision
to administer a P2Y12 inhibitor until after coronary angiography
(thus avoiding the bleeding risk of clopidogrel in patients who
need urgent CABG), and to use prasugrel instead of clopidogrel in
the acute phase of ACS, possibly using clopidogrel for long-term
maintenance therapy.

The implications of these results for researchers are that it is
important  to determine whether the risk of long-term bleeding with
prasugrel may be reduced, without compromising efficacy, by using
lower doses and by avoiding its use in those with previous stroke or
low bodyweight, and older people. A lower dose of prasugrel is
presently being compared with clopidogrel in the TRILOGY study,
involving 10 000 patients with ACS who are treated medically.
Research is also needed to evaluate the potential for individualised

antiplatelet therapy based on the results of point-of-care testing of
platelet function and genetic polymorphisms. Meanwhile, large
randomised trials are presently comparing: the efficacy and safety of
a high loading dose and maintenance dose of clopidogrel (versus a
low loading dose and maintenance dose); the oral reversible non-
thienopyridine ADP receptor antagonist, AZD6140, with clopidog-
rel; and the parenteral reversible non-thienopyridine ADP receptor
antagonist, cangrelor, with clopidogrel, all in patients with ACS
treated with an early invasive strategy.

Competing interests
Graeme Hankey has received speaker fees and travel assistance from Sanofi-
Aventis to attend scientific meetings.

Author details
Graeme J Hankey, MD, FRACP, FRCP, Neurologist and Head of Stroke 
Unit1

John W Eikelboom, MB BS, FRACP, FRCPA, Haematologist,2 and 
Associate Professor3

Paul E Langton, MB BS, FRACP, Cardiologist,4 and Associate Professor5

1 Department of Neurology, Royal Perth Hospital, Perth, WA.
2 Thrombosis Service, Hamilton General Hospital, Hamilton Health 

Sciences Corporation, Hamilton, Ontario, Canada.
3 Department of Medicine, McMaster University, Hamilton, Ontario, 

Canada.
4 Hollywood Private Hospital, Perth, WA.
5 School of Medicine, University of Notre Dame, Fremantle, WA.
Correspondence: gjhankey@cyllene.uwa.edu.au

References
1 Antithrombotic Trialists’ Collaboration. Collaborative meta-analysis of

randomised trials of antiplatelet therapy for prevention of death, myocar-
dial infarction, and stroke in high risk patients. BMJ 2002; 324: 71-86.

2 Sabatine MS, Cannon CP, Gibson CM, et al. Addition of clopidogrel to
aspirin and fibrinolytic therapy for myocardial infarction with ST-segment
elevation. N Engl J Med 2005; 352: 1179-1189.

3 Yusuf S, Zhao F, Mehta SR, et al. Effects of clopidogrel in addition to
aspirin in patients with acute coronary syndromes without ST-segment
elevation. N Engl J Med 2001; 345: 494-502.

4 Wiviott SD. Clopidogrel response variability, resistance, or both? Am J
Cardiol 2006; 98 (10 Suppl): 18N-24N.

5 Patti G, Colonna G, Pasceri V, et al. Randomized trial of high loading
dose of clopidogrel for reduction of periprocedural myocardial infarction
in patients undergoing coronary intervention: results from the ARMYDA-
2 (Antiplatelet therapy for Reduction of MYocardial Damage during
Angioplasty) study. Circulation 2005; 111: 2099-2106.

6 Montalescot G, Sideris G, Meuleman C, et al. A randomized comparison
of high clopidogrel loading doses in patients with non-ST-segment
elevation acute coronary syndromes: the ALBION (Assessment of the
Best Loading Dose of Clopidogrel to Blunt Platelet Activation, Inflamma-
tion and Ongoing Necrosis) trial. J Am Coll Cardiol 2006; 48: 931-938.

7 Jernberg T, Payne CD, Winters KJ, et al. Prasugrel achieves greater
inhibition of platelet aggregation and a lower rate of non-responders
compared with clopidogrel in aspirin-treated patients with stable coro-
nary artery disease. Eur Heart J 2006; 27: 1166-1173.

8 Brandt JT, Payne CD, Wiviott SD, et al. A comparison of prasugrel and
clopidogrel loading doses on platelet function: magnitude of platelet
inhibition is related to active metabolite formation. Am Heart J 2007; 153:
66.e9-66.e16.

9 Wiviott SD, Braunwald E, McCabe CH, et al. Prasugrel versus clopidogrel
in patients with acute coronary syndromes. N Engl J Med 2007; 357:
2001-2015.

(Received 10 Dec 2007, accepted 3 Feb 2008) ❏


