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Introduction

Antiplatelet drugs are central for the prevention of cardiovascular events
such as myocardial infarction (MI) and stroke. Several antiplatelet agents, with
different mechanisms of action, are commercially available. Aspirin irreversibly
binds to cyclooxygenase 1 and is most widely used. Evidence supporting its
efficacy in a variety of clinical settings has existed for more then two decades.
Clopidogrel (Plavix), which irreversibly blocks the ADP receptor, has been
increasingly used since the publication of the CAPRIE trial in 1996. Several large
randomized controlled trials have evaluated clopidogrel as an alternative or as
an adjunct to aspirin, but appropriate interpretation and clinical application
can be challenging. Safety is one important concern. When clopidogrel is used
in combination with aspirin, patients may be at an increased risk of bleeding.
Choosing the right antiplatelet therapy requires an understanding of the benefits
and risks of specific antiplatelet regimens. Clopidogrel costs substantially more
than aspirin. In 2005, sales of clopidogrel were nearly $6 billion, making it the
second best-selling drug in the world. Therefore, the rational use of aspirin and
clopidogrel has important economic implications as well.

This document seeks to provide the practicing physician with relevant
information about the use of antiplatelet agents. It is organized into 3 sections:

1. efficacy of antiplatelet agents in the management of various
cardiovascular conditions

2. risks associated with clopidogrel and aspirin

3. cost-effectiveness considerations

Antiplatelet Efficacy

A number of trials have evaluated antiplatelet drugs in various clinical
situations. Unfortunately, these trials differed in the tfreatment regimens used
and patient populations freated, making interpretation and generalizability
difficult. We summarize this literature, organized by disease state, below.
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Myocardial infarction (MI) and unstable angina (without stent
insertion)

The use of aspirin in the acute management of Ml has been evaluated in 15
trials including about 19,000 patients. Together, these tfrials convincingly show
that giving aspirin fo acute MI patients in hospital and continuing treatment for
an average of 1 month reduces the odds of re-infarction, stroke and
cardiovascular death by 30%.! Aspirin also reduces the odds of a major vascular
event by 46% when administered acutely to patients with unstable angina.!
When given to patients with a history of Ml (i.e., not acutely during an event),
aspirin reduces the risk of subsequent vascular events by more than 25%.!

Clopidogrel as an alternative to aspirin to treat acute events has not been
studied directly. However, the CAPRIE trial provides some guidance for
managing patients with recent events (i.e., those recently discharged from
hospital).2 This trial enrolled more than 19,000 patients who had a recent MI
(within 35 days), a recent stroke (> 1 week and < 6 months), or peripheral
vascular disease (intermittent claudication or a history of claudication surgically
repaired with amputation or revascularization). Patients were randomized to
receive either clopidogrel (75 mg daily) or aspirin (325 mg daily) for almost 2
years. The trial found that clopidogrel was superior to aspirin for the prevention
of ischemic stroke, MI, vascular death, but the magnitude of this effect was very
small (0.5% absolute reduction inrisk, 8.7% relative reduction in risk).

The CAPRIE investigators evaluated the post-MI subgroup separately, and in
this group of patients found that clopidogrel was equivalent to aspirin.
Therefore, the routine use of clopidogrel for all post-MI patients is not
recommended.3 Several high-risk subgroups of patients who were enrolled in the
CAPRIE trial (e.g., those with a history of bypass surgery, a prior stroke or Ml,
arterial disease in two or more areas, diabetes or high cholesterol) showed a
particular benefit from clopidogrel compared to aspirin.4 These analyses were
post-hoc (i.e., not pre-planned) and therefore associations may be due to
statistical chance. Nevertheless, the use of clopidogrel is reasonable in these
subgroups and in patients who are aspirin intfolerant.

Table 1 summarizes the most important recent randomized conftrolled frials of
anfiplatelet agents. The CURE, COMMIT, CLARITY, and CHARISMA trials
evaluated the use of dual antiplatelet therapy using clopidogrel with aspirin in
patients with acute or previous MI. The CURE trial enrolled patients with non-ST-
segment elevation myocardial infarction (“N-STEMI") or unstable angina (UA)
and randomized them to clopidogrel plus aspirin or aspirin alone.> The patients
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TABLE 1: Key Trials of Clopidogrel For the Prevention of Cardiovascular Events

Trial Name

Who was enrolled?

What was studied and for how
long?

What were the main results?

Prevention of vascular events

Risk of bleeding

Trials comparing clopidogrel and aspirin

CAPRIE
(Lancet
1996)

19,185 patients with:

o Recent MI (within 35 days) or

0 Recent stroke (> 1 week and
< 6 months) or

o Intermittent claudication with
an ankle-brachial index of 2
0.85 or history of claudication
+ amputation or
revascularization

Randomized to clopidogrel 75 mg
daily or aspirin 325 mg daily
(followed-up for an average of
1.9 years)

The primary end-point (a composite of ischemic stroke, Ml,
vascular death) occurred in fewer patients treated with
clopidogrel compared to aspirin (5.3% v. 5.8%, p value 0.04). In
pre-planned subgroup analyses, patients with peripheral
vascular disease were the only patients that significantly
benefited more from clopidogrel. Other high-risk groups were
identified in post-hoc analyses.

The risk of severe intracranial hemorrhage
was lower in patients treated with
clopidogrel compared to aspirin (0.35% v,
0.49%). Similarly, the risk of severe
gastrointestinal hemorrhage was lower in
clopidogrel treated patients (1.99% and
2.66%).

Trials comparing clopidogrel plus aspirin to aspirin or clopidogrel alone

CLARITY-
TIMI 28
(NEJM 2005)

3491 patients who presented
within 12 hours of ST-segment
elevation MI. All patients received
fibrinolytics and 94% underwent
angiography

Randomized to clopidogrel
(300mg load then 75 mg daily) or
placebo in addition to aspirin
(150-325 mg load then 75-162
mg daily) until angiography, day
8 or hospital discharge

The primary end-point (a composite of occluded infarct-related
artery on angiography, death, or recurrent Ml) occurred in fewer
patients treated with clopidogrel plus aspirin compared to aspirin
alone 15% v. 21%).

There was no significant increase in
bleeding in patients treated with clopidogrel
plus aspirin compared to aspirin alone.

COMMIT
(Lancet
2005)

45,852 patients who presented
within 24 hours of ST-segment
elevation MI. 54% of patients
received thrombolysis and <5%
had angiography.

Randomized to clopidogrel 75 mg
or placebo daily, added to aspirin

162 mg daily until discharge or
up to 4 weeks in hospital

The primary end-point (a composite of death, re-infarction or
stroke) occurred in fewer patients treated with clopidogrel plus
aspirin as compared to aspirin alone (9.2% v. 10.1%).

There was no increased risk of transfused,
fatal or cerebral bleeds with clopidogrel plus
aspirin (0.58%) compared to those who
received aspirin alone (0.55%).

CURE
(NEJM 2002)

12,562 patients who presented
within 24 hours of acute coronary
syndrome. 25% of patients had
positive cardiac enzymes and
94% had ECG changes.

Randomized to clopidogrel 300
mg load then 75 mg daily or
placebo added to aspirin 75-325
mg daily for 3-12 months

The primary outcome (a composite of death from cardiovascular
causes, non-fatal MI, stroke) occurred in fewer patients treated
with clopidogrel plus aspirin as compared to patients treated with
aspirin alone (9.3% v. 11.4%).

There was a higher risk of major bleeding
with clopidogrel plus aspirin compared to
aspirin alone (3.7% v. 2.7%). There was no
increase in the risk of life-threatening
bleeding (2.2% v. 1.8%) or hemorrhagic
stroke.

CHARISMA
(NEJM 2006)

15,603 patients with established
cardiovascular disease or multiple
risk factors

Randomized to clopidogrel 75 mg
daily or placebo, added to aspirin

75-162 mg daily (followed-up for
an average of 28 months)

The primary end-point (a composite of MI, stroke or death)
occurred in equal numbers of patients treated with clopidogrel
plus aspirin vs. aspirin alone (6.8% v. 7.3%, difference not
statistically significant). Patients with symptomatic vascular
disease had better outcomes when they were treated with
clopidogrel plus aspirin as compared to aspirin alone, but this
result was of only borderline statistical significance.

Patients treated with clopidogrel plus aspirin
had more bleeding requiring transfusion
(2.1% v. 1.3%) and severe bleeding (1.7%
v. 1.3%) than patients treated with aspirin
alone.

MATCH
(Lancet
2004)

7,559 patients in 28 countries
with stroke or TIA within previous
3 months who also had =1 of prior
stroke, prior MI, angina, DM,
symptomatic PVD

Randomized to aspirin 75 mg
daily or placebo, added to
clopidogrel 75 mg daily (treated
for 18 months)

The primary outcome (a composite of ischemic stroke, MI,
vascular death, re-hospitalization for acute ischemic event)
occurred in equal numbers of patients treated with clopidogrel
plus aspirin (16%) and clopidogrel alone (17%).

Patients treated with clopidogrel plus aspirin
had a higher risk of life-threatening bleeding
than patients treated with clopidogrel alone
(3% v. 1%).




contfinued to receive their assigned therapy for up to one year after discharge
(mean 9 months). Patients in the dual antiplatelet group had a significantly
lower risk of death from cardiovascular cause, non-fatal Ml and stroke (9.3% vs.
11.4% in patients receiving aspirin alone); as a result, dual therapy is
recommended for such patients. There is no solid evidence for the use of dual
antiplatelet therapy beyond 1 year.

The COMMIT and CLARITY trials found that dual therapy administered in
hospital was superior to aspirin alone in preventing major vascular events in
patients with ST-elevation MI (“STEMI"”).é 7 While there is no evidence supporting
the use of combination therapy for these patients after discharge, it is probable
that like N-STEMI/UA patients, these patients will also benefit if therapy is started
acutely.

The CHARISMA trial provides some additional insight into the use of dual
antiplatelet therapy for patients with a history of Ml but no recent infarction.8 In
this trial, patients with symptomatic vascular disease or multiple risk factors for
vascular disease were randomized to clopidogrel plus aspirin or aspirin alone.
Combination antiplatelet therapy was not better than aspirin alone and there
was a higher rate of bleeding in the clopidogrel + aspirin group (see below for
more details). The subgroup of patients with symptomatic vascular disease
showed a slight benefit fromn combination therapy vs. aspirin alone, but this result
was of only borderline statistical significance. Viewed in light of the COMMIT
and CLARITY ftrials, these data suggest that patients with STEMI should be
initiated on dual antiplatelet therapy acutely in hospital but there may be little
advantage in initiating dual therapy in patients with a past history of Ml who are
not already on both clopidogrel and aspirin.

Coronary stent insertion

The American Hearth Association (AHA) and the American College of
Cardiology (ACC) have extensively reviewed the use of clopidogrel in addition
to aspirin in patients who have recently undergone coronary stenting.3 ? These
groups recommend that after stent insertion, “in patients with neither aspirin
resistance, allergy, nor increased risk of bleeding, aspirin 325 mg daily should be
given for at least 1 month after bare-metal stent implantation, 3 months after
sirolimus-eluting stent implantation, and 6 months after paclitaxel-eluting stent
implantation, after which daily chronic aspirin use should be continued
indefinitely at a dose of 75 to 162 mg”.? They also recommend that patients be
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treated with clopidogrel 75 mg daily. As with aspirin, the duration of therapy
depends on the type of stent that was inserted: patients who received bare
metal stents are generally freated for 1 month whereas those who received
drug-eluting stents receive longer courses of freatment (3 months for sirolimus, 6
months for paclitaxel).3 Patients who received drug-eluting stents and are not at
high risk of bleeding are recommended to receive clopidogrel for 12 months.?

Stable angina

Aspirin clearly benefits patients with stable angina. In 7 trials of 2920 patients,
aspirin caused a 33% reduction in the risk of stroke, Ml or vascular death.!

There is no evidence regarding the comparative value of clopidogrel vs.
aspirin in patients with stable angina who have not had a recent M, stroke or
who do not have PVD.

As noted, the CHARISMA ftrial enrolled patients with stable angina and found
no incremental benefit of dual antiplatelet therapy compared to aspirin alone.8
Therefore, patients with stable angina should be treated with aspirin alone.

Stroke

The use of aspirin in the acute management of stroke has been evaluated in
trials of over 40,000 patients. In these patients, aspirin reduces the odds of a
subsequent major vascular event by 11%.1 The benefit of aspirin for patients with
a history of stroke or tfransient ischemic attack is also well established.!

The comparative value of clopidogrel compared to aspirin for patients with
recent strokes was evaluated as part of the CAPRIE trial.2 While the overall trial
results support the use of clopidogrel over aspirin, in patients with stroke,
clopidogrel was not significantly superior to aspirin and therefore its use is not
generally recommended. The exception to this may be patients in high-risk
subgroups (i.e., those with a history of bypass surgery, events involving multiple
vascular beds, a history of more than one ischemic event, diabetes, or high
cholesterol) who may benefit from clopidogrel.

The MATCH ftrial evaluated clopidogrel plus aspirin compared to clopidogrel
alone for patients with a recent stroke or TIA. It found that dual therapy was not
superior to clopidogrel alone.!0 Similarly, CHARISMA included patients with a
history of stroke or transient ischemic attack and did not find any benefit of dual
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antiplatelet therapy when compared to aspirin alone.8 Therefore, combining
clopidogrel and aspirin for patients with a history of stroke or tfransient ischemic
attack is not recommended

Peripheral vascular disease

When given to patients with peripheral vascular disease, aspirin reduces the
odds of major vascular events by 23%.! CAPRIE evaluated the outcomes of
clopidogrel vs. aspirin in a pre-specified subgroup of patients with peripheral
vascular disease. Patients who had intermittent claudication or who had
undergone surgical revascularization or amputation clearly benefited from
clopidogrel as compared to aspirin.?

The use of dual antiplatelet therapy in patients with PVYD was assessed in the
CHARISMA trial and was found not to be superior to aspirin alone.8 Therefore, for
patients with peripheral vascular disease, the use of clopidogrel (without aspirin)
is appropriate.

Patients with cardiovascular risk factors but no documented vascular
disease

The United States Preventive Services Task Force (USPSTF) provides guidance
on the use of aspirin for patients without known vascular disease (i.e., for primary
prevention). Their recommendations are based on 5 randomized trials published
before 2002 that enrolled more than 50,000 patients (two of these trials included
over 10,000 women).!'" Based on this review, the USPTF recommends aspirin be
used as primary prevention in patients who are at increased risk for heart
disease. The clearest benefit is in patients with a 10-year risk of fatal and non-
fatal infarction = 6%.12 Such patients include men over age 40, post-menopausal
women, and younger patients with risk factors such as hypertension, diabetes or
smoking. Because aspirin also increases the risk of gastrointestinal bleeding and
hemorrhagic stroke in these patients, the USPSTF recommends defining a
patient’s cardiovascular risk before prescribing aspirin for primary prevention.
Several tools are available to assist in such risk assessment (e.g., www.med-
decisions.com).

[ ] [ ]
iDiS
Independent

ng
Information
Service 7 Balanced data about medications



Additional data bearing on this point from he Women's Health Study was
published after publication of the USPSTF recommendations. This trial enrolled
almost 40,000 healthy women and randomized them to receive aspirin 100 mg
every other day or placebo.!3 Aspirin was found to reduce the risk of stroke, but
did not lower the risk of Ml or cardiovascular death. These results may differ from
those of previous studies because of the low dose of aspirin used and the low
risk profile of the participants. In a subgroup analysis, women over age 65 did
show benefit from aspirin for all major cardiovascular events — a finding in
keeping with the USPSTF recommendations that post-menopausal women
should receive aspirin as primary prevention.

No frials have evaluated clopidogrel for primary prevention. The most
relevant findings come from the CHARISMA trial, which evaluated dual
anfiplatelet therapy in patients with multiple vascular risk factors,® and found no
addition benefit to using both clopidogrel and aspirin compared to aspirin
alone. As described below, bleeding rates were higher in patients tfreated with
two anfiplatelet agents.

Bleeding Risks

All antiplatelet agents increase the risk of gastrointestinal and intracranial
bleeding, even at low doses. This risk increases with higher doses of aspirin. For
example, in the CURE ftrial, the risk of major bleeding (disabling bleeding or
bleeding requiring transfusion of at least 2 units of blood) in patients treated with
aspirin was 2.0% at daily doses < 100 mg, 2.3% at 100-200 mg, and 4.0% at > 200
mg per day.!s

The risk of serious bleeding may be minimally lower with clopidogrel than with
aspirin. In the CAPRIE trial, the risk of intracranial hemorrhage was 0.35% in
patients receiving clopidogrel and 0.49% in patients receiving aspirin, but this
was not a statistically significant difference.2 Similarly, the risk of gastrointestinal
hemorrhage in clopidogrel-tfreated patients was 1.99% vs. 2.66% in aspirin-
treated patients. This difference was statistically significant. However, it is
important to note that aspirin-tfreated patients in the CAPRIE trial received 325
mg of aspirin and therefore it is unknown whether clopidogrel is safer than lower
doses of aspirin.

Based on the CAPRIE trial, the current American Heart Association-American
College of Cardiology guidelines for the management of patients with acute ST-
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segment elevation Ml recommend using aspirin for most patients and
clopidogrel for patients who cannot take aspirin because of major
gastrointestinal intolerance.3 However, a recent trial of patients who developed
ulcer bleeding while taking aspirin found that the combination of aspirin plus a
proton pump inhibitor (esomeprazole) was significantly more effective than
clopidogrel at reducing the risk of re-bleeding (8.6% in the clopidogrel group v.
0.7% in the aspirin plus esomeprazole group).1é

The combination of clopidogrel and aspirin increases the risk of bleeding
compared to aspirin alone in patients treated for more than a brief period of
time. In the CURE trial, clopidogrel plus aspirin caused a higher incidence of
major bleeding than aspirin alone (3.7% v. 2.7% over a mean follow-up of 9
months), including bleeding that required transfusion (2.8% v. 2.2%). There was
no increase in the risk of life-threatening bleeding (2.2% v. 1.8%) or hemorrhagic
stroke (0.1% v. 0.1%) with dual antiplatelet therapy when compared to aspirin
alone.5 Similar rates of bleeding were seen in the CHARISMA ftrial.8

Miscellaneous Clinical Issues

Aspirin dose

The optimal dose of aspirin will maximize treatment efficacy and minimize
bleeding risk. Several trials comparing lower dose (< 75 mg daily) with higher
dose (=75 mg daily) have not found any difference in efficacy.! Similarly, in
CURE, aspirin at doses < 100 mg was as effective as higher doses (both in
patients freated with clopidogrel and those who received placebo).15
Therefore, doses of aspirin between 81 and 162 mg daily are generally
recommended.!”. 18

Do NSAIDs interact with aspirin?

In vivo studies have found that administering some non-steroidal anti-
inflammatory drugs along with aspirin antagonizes aspirin’s capacity to inhibit
platelet activity.!? Several clinical studies have been performed that suggest
that patients taking ibuprofen and aspirin together on a consistent basis may be
at higher risk of cardiovascular events than patients taking aspirin alone20. 21 or
aspirin and other NSAIDs.20 As a consequence, the AHA-ACC recommends
against the use of ibuprofen for patients taking aspirin.3
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Other Side Effects

Ticlopidine (Ticlid), an ADP-receptor antagonist that is chemically similar to
clopidogrel, causes thrombocytopenic purpura (TTP).22 Because of this and
dose-related neutropeniaq, ticlopidine is rarely used at present. No cases of TTP
were observed in patients who received clopidogrel in the CAPRIE trial or other
early trials of clopidogrel. Subsequently, post-marketing surveillance has
identified 11 cases of TTP among the more then 3 million people who have used
this drug.22 Therefore, while clopidogrel may cause TTP, this side-effect is very
rare, and generally occurs within the first two weeks after initiating therapy.22

Economic Issues

While clopidogrel, in combination or as an alternative to aspirin, may be
more effective than aspirin in certain selected clinical situations, the cost of
clopidogrel is almost 100 times that of aspirin ($3-4 per day for Plavix vs. $0.05 per
day for low-dose aspirin).23 Several analyses have assessed the cost-
effectiveness of clopidogrel and found it that may not be cost-effective in all
sifuations where benefit has been demonstrated. For patients with N-
STEMI/UA 2425 g strategy of clopidogrel plus aspirin for 12 months followed by
aspirin alone is cost-effective, as is a similar strategy for patients who have
undergone stent insertion.2é By contrast, using clopidogrel as monotherapy or in
combination with aspirin for longer periods of time appears to be economically
unattractive.?” Clopidogrel monotherapy in patients with peripheral vascular
disease appears to be highly cost-effective.28

Clinical Recommendations

The trial literature is complex because different studies have enrolled
varying types of patients and measured different outcomes. However, a review
of the literature suggests the following strategy:
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1. Use low-dose aspirin (81-162 mg/day) in these patients:

o stable angina

o MI> 1 year ago and not at high risk of vascular events (none of: a history
of bypass surgery, events involving multiple vascular beds, more than one
ischemic event, diabetes, or high cholesterol)

o stroke but not at high risk of vascular events

o0 no known vascular disease but at high risk because of age and/or risk
factors (see text for details)

2. Use clopidogrel alone (75 mg/day) in these patients:

o dallergic to aspirin (note: patients with a history of aspirin-induced
gastrointestinal bleeding should receive aspirin plus a proton-pump
inhibitor)

o prior Ml or stroke at high risk of vascular events

o symptomatic peripheral vascular disease or peripheral vascular disease
that was surgically corrected

3. Use clopidogrel (75 mg/day) plus aspirin (81-162 mg/day) in these patients
and re-assess after 1 year:

o0 acute Ml within past year
o coronary stent insertion within past year
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