Anti-platelet therapy:
aspirin or clopidogrel (Plavix)?

...or both?
...or neither?

... and what about
dipyridamole-aspirin
(Aggrenox) and the new
prasugrel (Effient)?

Which is right for which patients?

Since the discovery that low-dose aspirin can reduce the
risk of heart attack, anti-platelet agents have become an
increasingly important tool for preventing cardiovascular events.
While aspirin is the most widely used and best studied anti-platelet
agent, the use of clopidogrel (Plavix) and combination
dipyridamole-aspirin (Aggrenox) have increased substantially in
recent years, and a 2007 study introduced a new agent, prasugrel
(Effient). Heavy marketing to physicians and direct-to-consumer
advertising have made Plavix the second best-selling drug in the
world. But how do the efficacy and safety of these newer drugs

compare to aspirin? At a much higher cost ($160 per month for

clopidogrel and $180 per month for dipyridamole-aspirin), when
should these drugs routinely be used to replace aspirin at $1.30

per month?
d I OSa A number of large randomized controlled trials have evaluated
The Alosa Foundation various antiplatelet regimens, and have produced widely varying
% results for different clinical conditions.The major studies are
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Acute coronary events and interventions

Acute coronary syndromes (ACS): The CURE, COMMIT, and CLARITY trials
showed that the combination of clopidogrel and aspirin is more effective than aspirin alone for
patients with unstable angina or who have had a myocardial infarction (both non-ST-segment
elevation MI (“NSTEMI”) and ST-elevation MI (“STEMI”))."** Combining aspirin and
clopidogrel does not appear to increase the risk of bleeding in the short-term, but longer-term
trials all found substantially higher risks of bleeding with this dual therapy*; therefore, the
combination should be used with caution in patients for whom the benefits of this approach
do not clearly outweigh their risks.

Figure 1. Aspirin alone vs. clopidogrel + aspirin in ACS without ST-elevation in the
CURE trial.
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Reproduced with permission from Yusuf S, Zhao F, Mehta SR, Chrolavicius S, Tognoni G, Fox KK. Effects of clopidogrel in addition to aspirin in patients with acute
coronary syndromes without ST-segment elevation. NEJM 2001;345:494-502. Copyright © 2009 Massachusetts Medical Society. All rights reserved.

A new antiplatelet agent, prasugrel (Effient), when combined with aspirin was recently
found to be superior to clopidogrel combined with aspirin in ACS patients who underwent
percutaneous coronary intervention (PCI) (rate of primary study end point: 9.9% v. 12.1%,
p<0.001).> The combination of prasugrel and aspirin also caused a higher risk of major
bleeding than clopidogrel plus aspirin (2.4% v. 1.8%, p=0.03). However, some patients, such
as those with a low body weight, age > 75, or a history of stroke, appeared to benefit
less and had higher risks of bleeding; these subgroups are less likely to benefit from this

new combination.

Elective percutaneous coronary intervention (PCI): Dual antiplatelet therapy with
clopidogrel and aspirin is the standard of care for patients undergoing elective PCI. A
common duration of treatment is up to 12 months® though the upper limit of duration has
not been defined. There is ongoing debate about whether the benefits of prolonged
antiplatelet therapy outweigh its risks.

In patients with ACS or elective PCI, there is good evidence for use of clopidogrel + aspirin for at least
1 year. Prasugrel + aspirin for 15 months may be a better alternative for some ACS patients who have
undergone PCI, but the benefit-risk profile is worse with this drug for some patient groups, including
those who are older or weigh less.




Stable coronary artery disease

The value of dual antiplatelet therapy is less clear for patients with stable coronary artery
disease (including those with stable angina and a history of MI).

In the CHARISMA trial” of patients with symptomatic vascular disease (including a
history of MI and stable angina) or multiple risk factors, combining clopidogrel with aspirin
produced vascular outcomes that were equivalent to those seen with aspirin alone. The
subgroup of patients with symptomatic vascular disease showed a slight benefit from
combination therapy vs. aspirin alone, but this result was of only borderline statistical
significance and must be interpreted cautiously in light of the higher rate of bleeding these
patients experienced (see below).

Figure 2. Aspirin vs. clopidogrel + aspirin in the CHARISMA study.
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Adapted from Figure 1 in Bhatt DL, et al. Clopidogrel and aspirin versus aspirin alone for the prevention of atherothrombotic events. N Engl J Med. Apr 20 2006;
354(16):1706-1717.

The CAPRIE trial found only minimal differences between aspirin and clopidogrel in
patients with recent, but not acute, MI.%’

However, there were some subgroups of patients in the CAPRIE trial who seemed to
benefit more from clopidogrel than from aspirin, though many of these subgroups were
defined after the study was completed. Clopidogrel (Plavix) may be a reasonable choice in
such patients: those with a history of coronary artery disease, stroke, or TIA, and any of the
following: bypass surgery, events involving multiple vascular beds, two or more ischemic
events, diabetes, or high cholesterol."

There is little evidence to support the routine use of clopidogrel for most post-Ml patients whose
infarcts are not recent.’ In most patients with stable coronary artery disease, it is reasonable to reserve
clopidogrel for high-risk patients, and use aspirin for all others.




Stroke

For patients who have had a stroke or a transient ischemic attack, several trials have
compared aspirin or clopidogrel alone with an aspirin-clopidogrel or aspirin-dipyridamole
combination.”'"** Here is a summary of their results:

Table 1. Antiplatelet agents for stroke prevention.
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Figure 3. Clopidogrel vs. aspirin-extended release dipyridamole (ERDP) in stroke
prevention.
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Reproduced with permission from Sacco RL, Diener HC, Yusuf S, et al. Aspririn and extedned-release dipyridamole versus clopidogrel for recurrent stroke. NEJM 2008;
359:1238-51.Copyright © 2009 Massuchusetts Medical Society. All rights reserved.

In patients with ischemic stroke or TIA within the prior 3 months, the evidence favors clopidogrel or
aspirin-dipyridamole. Use aspirin for most patients with a more remote history of stroke.




Peripheral arterial disease (PAD)

The CAPRIE trial indicated that clopidogrel is more effective than aspirin for patients with
severe PAD.* However the CHARISMA trial assessed an aspirin-clopidogrel combination in
these patients and found that it was no better than aspirin alone.”

Figure 4. Clopidogrel vs. aspirin for vascular events in the CAPRIE study.
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Reproduced with permission from A randomised, blinded, trial of clopidogrel versus aspirin in patients at risk of ischemic events (CAPRIE). CAPRIE Sterring Committee.
Lancet 1996; 348:1329-39.

An overview of these trials warrants using clopidogrel monotherapy in patients with PAD.

Primary prevention

Six large trials have evaluated the role of aspirin for the primary prevention of vascular
disease (i.e., in patients who have not yet had a cardiovascular event). The results of a meta-
analysis of these trials are summarized below.” While the use of aspirin is one of the most
time-honored means of preventing MI, recent studies suggest that its use is not as simple a
decision as it once seemed to be, especially for patients without existing heart disease and /or
an increased risk of bleeding. Further, all antiplatelet agents increase the risk of
gastrointestinal and intracranial bleeding, even aspirin at low doses."



Table 2. Meta-analysis results of randomized trials evaluating aspirin for primary
prevention.™

Odds ratio (95% confidence interval) of outcome for aspirin vs. placebo
Outcome

Men Women

All cardiovascular events 0.86 (0.78-0.94) 0.88 (0.79-0.99)

1.00 (0.72-1.41) 0.83 (0.70-0.97)

Myocardial infarction 0.68 (0.54-0.86) 1.01 (0.84-1.21)
Cardiovascular mortality 0.99 (0.86-1.14) 0.90 (0.64-1.28)

An odds ratio of 0.86 indicates that patients in the treated group would experience just 86% the risk of having the outcome
studied, compared to controls; meaning a 14% reduction in risk.

In primary prevention, men derive benefit from aspirin mostly from a reduction in Ml risk, whereas
women derive a more modest benefit, attributable to a reduction in ischemic stroke. Aspirin does not
reduce mortality in primary prevention for either men or women.

The modest benefit from the use of aspirin for primary prevention must be weighed against
its risks. For many low-risk primary prevention patients, these risks may outweigh benefits'”
The most recent (2009) United States Preventive Services Task Force (USPSTF) guidelines
recommend considering a patient’s cardiovascular risk before recommending aspirin for primary
prevention. Tools for assessing a patient's 10-year risk of coronary heart disease and stroke can
be found at www.med-decisions.com and http://www.westernstroke.org,/PersonalStrokeRisk]1.
xls, respectively. Current USPSTF recommendations are provided in the following figure.

Figure 5. Risk/benefit of aspirin in primary prevention.
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10-year CHD risk 10-year stroke risk

Age 45-59 years Age 55-59 years

Age 60-69 years Age 60-69 years

Shared decision making is strongly encouraged with individuals whose risk is close to (either above or below) the estimates of
10-year risk levels indicated above. As the potential CVD benefit increases above harms, the recommendation to take aspirin
should become stronger.

To determine whether the potential benefit of Mls prevented (men) and strokes prevented (women) outweighs the potential
harm of increased Gl hemorrhage, both 10-year CVD risk and age must be considered.

The table above applies to adults who are not taking NSAIDs and who do not have upper Gl pain or a history of Gl ulcers.
NSAID use and history of Gl ulcers raise the risk of serious Gl bleeding considerably and should be considered in determining the
balance of benefits and harms. NSAID use combined with aspirin use approximately quadruples the risk of serious Gl bleeding
compared to the risk with aspirin use alone. The rate of serious bleeding in aspirin users is approximately 2-3 times higher in
patients with a history of Gl ulcers.

Reproduced in part from: Aspirin for the Prevention of Cardiovascular Disease. Clinical Summary of US Preventive Services Task Force Recommendation. Available at http:
//www.ahrg.gov/clinic/uspstf09/aspirincvd/aspcvdsum.pdf



Because of the bleeding risk caused by antiplatelet therapy, aspirin should be prescribed for primary
prevention only in patients for whom the benefits of therapy outweigh its potential harm.

The economics are striking

The cost of clopidogrel (Plavix), dipyridamole-aspirin (Aggrenox) and prasugrel (Effient) are
more than 100 times that of aspirin. Despite this, it can still be economically reasonable to
prescribe these drugs in appropriately chosen patients. For example, one economic analysis
found that clopidogrel (Plavix) used alone in patients with peripheral vascular disease appears to
be highly cost-eftective.’

Differences in cost may be particularly relevant when choosing between agents that are
equally effective or equally safe. This is especially important in patients for whom an
unaffordable drug will result in non-compliance.

Figure 6. Average monthly price for commonly used antiplatelet agents.
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Prices from www.drugstore.com.



Summary of recommendations

The trial literature is complex because different studies have enrolled various kinds of
patients and measured different outcomes. However, a review of the literature suggests the
following strategies:

Figure 7 Recommended treatments for cardiovascular conditions.

Condition Recommended Treatement Evidence
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Acute coronary syndromes 15 months may be a superior alternative
for some non-elderly ACS patients
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Peripheral artery disease CLOPIDOGREL CHARISMA, CAPRIE
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*High risk patients are defined as: history of coronary artery disease, stroke, or TIA, and any of the following: bypass surgery,
events involving multiple vascular beds, two or more ischemic events, diabetes, or high cholesterol.
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