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W ABSTRACT

Managing antiplatelet therapy for patients with acute
coronary syndromes (ACS) is complex, and current therapy
options and approaches for these patients are suboptimal.
Despite the use of available antiplatelet therapies—
aspirin, clopidogrel, and the parenteral glycoprotein IIb/
lla inhibitors—recurrence of ischemic events in patients
with ACS continues to rise over time. Moreover, bleeding
remains an important—and often underappreciated—risk
with these therapies, and national registries demonstrate
that dosing of antiplatelet therapies frequently strays from
evidence-based guidelines. Recent quality-improvement
initiatives developed in conjunction with national registries
of patients with ACS promise to improve adherence to
guidelines through hospital-specific performance reports.
More evidence-based use of existing and emerging anti-
platelet agents has the potential to improve both ischemic
and bleeding outcomes in patients with ACS.

B KEY POINTS

Recurrent ischemic events have been observed in all
antiplatelet trials to date, in spite of the addition of more
potent antiplatelet regimens.

There appears to be a gradient of benefit from dual anti-
platelet therapy depending on patients’ risk of thrombotic
events (the greater the risk, the greater the benefit).

Local practice patterns in interventional therapy for ACS
should be taken into consideration when applying results
from clinical trials to clinical practice.

ACS patients who stand to benefit most from antiplatelet
therapies also are at the greatest risk of bleeding from
those therapies.

The importance of a tailored approach to antiplatelet
therapy and dosing is becoming more widely recognized.

See end of article for author disclosures. doi:10.3949/ccjm.76.51.03
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he final event leading to acute coronary syn-

dromes (ACS) is spontaneous atherosclerotic

plaque rupture. This event is analogous to the

plaque rupture caused by percutaneous coro-
nary intervention (PCI). Both events initiate a platelet
response that starts with the adhesion of platelets to the
vessel wall, followed by the activation and then aggrega-
tion of platelets.

The clinical consequences of intravascular plate-
let activation and aggregation are well known: death,
myocardial infarction (MI), myocardial ischemia, and
arrhythmias. In terms of health care burden, ACS is the
primary or secondary diagnosis in 1.57 million hospi-
talizations annually in the United States—specifically,
unstable angina or MI without ST-segment elevation in
1.24 million hospitalizations, and MI with ST-segment
elevation in 330,000 hospitalizations.!

This real-world impact of ACS is tempered by the
real-world use and effectiveness of our antiplatelet drug
therapies, which is the focus of this article. I begin with
a brief review of the evidence surrounding three major
antiplatelet therapies used in ACS management—
aspirin, clopidogrel, and the glycoprotein IIb/Illa inhibi-
tors. | then review the updated evidence-based guide-
lines for the use of antiplatelet therapies in ACS. I con-
clude with an overview of how US hospitals are actually
using these therapies, with a focus on two particularly
important challenges—bleeding risk and appropriate
dosing—and on initiatives under way to bridge the gap
between recommended antiplatelet therapy for ACS
and actual clinical practice.

B ANTIPLATELET THERAPY

IN ACUTE CORONARY SYNDROMES
Aspirin
Although aspirin has long been the bedrock of antiplate-
let therapy in patients with ACS, its effects on the heart
are still being elucidated. Several placebo-controlled tri-
als of aspirin, each with relatively few subjects, have been
conducted in the setting of ACS without ST-segment
elevation.”> Although confidence intervals were wide,
these studies showed a favorable effect of aspirin relative
to placebo on the risk of death and nonfatal MI.
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TABLE 1

Effect of antiplatelet therapy on vascular events in the Antithrombotic Trialists’ Collaboration®

Adjusted % of vascular events

Antiplatelet

Patient population therapy Control
Prior myocardial infarction 13.5 17.0
Acute myocardial infarction 10.4 14.2
Prior transient ischemic attack/ 17.8 21.4
cerebrovascular accident

Acute cerebrovascular accident 8.2 9.1
Other high-risk patients 8.1 10.2

Benefit

P for Mean follow-up per 1,000 pts

difference (months) (SE)

<.0001 27 36 (5)
<.0001 1 38 (5)
<.0001 29 36 (6)
.0009 0.7 9(3)
<.0001 22 22 (3)

The Antithrombotic Trialists’ Collaboration system-
atically reviewed randomized trials designed to measure
the effect of antiplatelet regimens (most commonly
aspirin) on clinical outcomes compared with controls in
subjects with acute or previous vascular disease or risk
factors predisposing to vascular disease.® Relative to con-
trols, antiplatelet therapy was associated with a reduction
in the risk of vascular events in all populations studied,
including patients with prior or acute events and those
considered at high risk of vascular events (Table 1).°
When the aspirin trials were analyzed separately in this
meta-analysis, aspirin at dosages of 75 mg/day or greater
was found to have a consistently favorable effect on vas-
cular events. No dose response was observed at dosages
greater than 75 mg/day, which supports the concept that
aspirin achieves complete inhibition of the arachidonic
acid pathway of platelet activation at low dosages.

Clopidogrel and dual antiplatelet therapy

CURE trial: prevention of recurrent events in patients
with ACS. Dual antiplatelet therapy with the thieno-
pyridine agent clopidogrel plus aspirin was investigated
in patients presenting with ACS without ST-segment
elevation in the landmark CURE trial (Clopidogrel in
Unstable Angina to Prevent Recurrent Events).” This
study randomized 12,562 patients presenting within
24 hours of ACS symptom onset to either clopidogrel
or placebo, in addition to aspirin, for 3 to 12 months.
Clopidogrel was administered as a loading dose of 300
mg followed by a maintenance dosage of 75 mg/day. Ran-
domization to clopidogrel was associated with a highly
significant 20% relative reduction in the primary end
point, a composite of cardiovascular death, MI, or stroke
at 12 months (9.3% incidence with clopidogrel vs 11.4%
with placebo; P = .00009). Despite this impressive reduc-
tion in ischemic events with clopidogrel, the cumulative
event rate continued to increase over the course of
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the 12-month trial in both study arms. This persistent
recurrence of ischemic and thrombotic events has been
observed in all antiplatelet trials to date, in spite of the
addition of more potent antiplatelet regimens.

Two subanalyses of the CURE results yielded further
insights. One analysis examined the timing of benefit
from clopidogrel, finding that benefit emerged within 24
hours of treatment and continued consistently through-
out the study’s follow-up period (mean of 9 months),
supporting the notion of both early and late benefit from
more potent antiplatelet therapy in ACS.® A separate
subgroup analysis found that the efficacy advantage of
clopidogrel plus aspirin over aspirin alone was similar
regardless of whether patients were managed medically
or underwent revascularization (PCI or coronary artery
bypass graft surgery [CABG]).°

CHARISMA trial: prevention of events in a broad
at-risk population. Several years before the CURE trial,
clopidogrel was initially evaluated as monotherapy in
patients with prior ischemic events in the large random-
ized trial known as CAPRIE (Clopidogrel Versus Aspi-
rin in Patients at Risk of Ischemic Events), in which
aspirin was the comparator.’® Rates of the primary end
point—a composite of vascular death, MI, or stroke—
over a mean follow-up of 1.9 years were 5.3% in patients
assigned to clopidogrel versus 5.8% in those assigned to
aspirin, a relative reduction of 8.7% in favor of clopi-
dogrel (P = .043).

The CAPRIE study set the stage for CHARISMA
(Clopidogrel for High Atherothrombotic Risk and
Ischemic Stabilization, Management, and Avoidance),
which set out to determine whether dual antiplatelet
therapy with clopidogrel plus aspirin conferred benefit
over aspirin alone in a broad population of patients at
high risk for atherothrombotic events.!! No significant
additive benefit was observed with dual antiplatelet
therapy in the overall CHARISMA population in terms
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Dual antiplatelet therapy may particularly
benefit patients with prior Mi
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871 == Placebo + ASA
== (lopidogrel + ASA

HR = 0.774 (95% Cl [0.613-0.978])
P=.031

Primary outcome event rate (%)

0 6 12 18 24 30

Months since randomization

FIGURE 1. A subanalysis of patients from the CHARISMA trial found
that those with prior myocardial infarction (MI) experienced a 23%
relative reduction in the composite end point of cardiovascular death,
MI, or stroke with dual antiplatelet therapy (clopidogrel plus aspirin
[ASA]) compared with aspirin alone over a median 27.6 months of
follow-up.™ The continued divergence of the event curves at the end
of the follow-up period suggests that the benefits of dual antiplatelet
therapy may be particularly enduring in this patient subgroup.

Reprinted from Journal of the American College of Cardiology (Bhatt DL, et al.
Patients with prior myocardial infarction, stroke, or symptomatic peripheral arterial
disease in the CHARISMA trial. J Am Coll Cardiol 2007; 49:1982-1988), Copyright ©
2007, with permission from Elsevier. www.sciencedirect.com/science/journal/07351097

of the composite end point of MI, stroke, or cardiovascu-
lar death over the median follow-up of 27.6 months.!
The investigators then analyzed outcomes in a large
subgroup of the CHARISMA population—the 9,478
patients who had established vascular disease, ie, prior
M1, stroke, or symptomatic peripheral arterial disease.!?
Rates of the composite end point (MI, stroke, or cardio-
vascular death) in this subgroup were 7.3% with clopi-
dogrel plus aspirin versus 8.8% with aspirin alone, rep-
resenting a 1.5% absolute reduction and a 17% relative
reduction with dual antiplatelet therapy (P = .01). The
CHARISMA investigators concluded that there appears
to be a gradient of benefit from dual antiplatelet therapy
depending on the patient’s risk of thrombotic events.
Notably, this CHARISMA subanalysis showed that
dual antiplatelet therapy conferred a 23% relative reduc-
tion in the composite end point specifically in the subset
of patients with prior MI (n = 3,846) and found that the
event curves for the two treatment groups continued
to diverge over time in these patients throughout the
median 27.6-month follow-up period (Figure 1)."? This
finding suggests that long-term dual antiplatelet therapy
may be of particular benefit in patients with prior MI.
Importance of longer-term therapy. Similarly, addi-
tional recent data indicate that interrupting clopidogrel
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therapy leads to an abrupt increase in risk among patients
who experienced ACS months beforehand. Analysis of
a large registry of medically treated patients and revas-
cularized patients with ACS showed a clustering of
adverse cardiovascular events in the first 90 days after
clopidogrel discontinuation, an increase that was pat-
ticularly pronounced in the medically treated patients."
Like the findings from the CHARISMA subanalysis
above, these data suggest that continuing clopidogrel
therapy beyond 1 year may be beneficial, although the
ideal duration of therapy and the patient groups most
likely to benefit requires further study.

Glycoprotein lIb/llla inhibitors

The glycoprotein IIb/Illa inhibitors—abciximab, epti-
fibatide, and tirofiban—are parenteral drugs that block
the final common pathway of platelet aggregation. With
increased focus on the upstream inhibition of platelet
activation and the wider availability of more potent
oral antiplatelet drugs, the use of glycoprotein Ilb/Illa
inhibitors has been declining in recent years.

Efficacy in ACS. A number of placebo-controlled
trials of glycoprotein IIb/Illa inhibitors have been
conducted in the setting of ACS without ST-segment
elevation. In each trial, the glycoprotein IIb/I1la inhibi-
tor was associated with a significant reduction in 30-day
rates of a composite of death and nonfatal MI. A 2002
pooled analysis of these trials demonstrated an overall
8% relative risk reduction in this end point with active
glycoprotein IIb/Illa inhibitor therapy (P = .037).4
Interpreting the benefit of glycoprotein IIb/Illa block-
ade in the setting of clopidogrel therapy, however, is
more challenging since upstream use of clopidogrel was
rare at the time these studies were performed.

An outlier in the aforementioned pooled analysis was
the GUSTO IV-ACS study (Global Ustilization of Strate-
gies to open Occluded coronary arteries trial IV in Acute
Coronary Syndromes), in which abciximab showed no sig-
nificant benefit over placebo on the primary end point of
death or Ml at 30 days." This study included 7,800 patients
with ACS without ST-segment elevation who were being
treated with aspirin and unfractionated or low-molecular-
weight heparin and were then randomized to placebo or
abciximab. Abciximab was given as a front-loaded bolus
followed by an infusion lasting either 24 or 48 hours.

A trend toward higher all-cause mortality was observed
with longer infusions of abciximab in the GUSTO V-
ACS trial.® A hypothesis emerged that a front-loaded
regimen of abciximab is suitable for patients undergoing
PCI, in whom platelet activation and the risk of adverse
outcomes is greatest in the catheterization laboratory,
but is less well suited for medically managed patients, in
whom levels of platelet aggregation and risk are ongoing.

Timing of treatment. The optimal timing of glyco-
protein [Ib/Illa inhibitor initiation remains controversial.
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Boersma et al pooled data from three randomized placebo-
controlled trials and stratified the results into outcomes
before PCI and outcomes immediately following PCI.'6
Glycoprotein IIb/Illa inhibition was associated with a 34%
relative reduction in the risk of death or MI during 72 hours
of medical management prior to PCI (P = .001) and an
enhanced 41% relative reduction in this end point in the
48 hours following PCI when PCI was performed during
administration of the study drug (P = .001). The investiga-
tors concluded that glycoprotein IIb/Illa blockade should
be initiated early after hospital admission and continued
until after PCI in patients who undergo the procedure.

The effect of upstream glycoprotein IIb/Illa inhibitor
use was more ambiguous in the recent Acute Catheteriza-
tion and Urgent Intervention Triage Strategy (ACUITY)
trial of patients with ACS being managed invasively. At
1 year, upstream use—as compared with in-lab use—of
glycoprotein IIb/Illa inhibitors was associated with a
reduction in the rate of ischemic events among patients
treated with the direct thrombin inhibitor bivalirudin
(17.4% vs 21.5%, respectively; P < .01) but not among
patients treated with unfractionated heparin or low-
molecular-weight heparin (17.2% vs 18.4%; P = .44).""

Ongoing clinical trial results may shed further light
on the considerable clinical uncertainty that remains
regarding the benefits of upstream glycoprotein IIb/Illa
inhibitor use in patients with ACS.

Enrollment has just been completed in a large random-
ized trial designed to prospectively assess the optimal tim-
ing of glycoprotein IIb/Illa inhibitor initiation in patients
with high-risk ACS without ST-segment elevation in
whom an invasive strategy is planned no sooner than the
next calendar day.'® The study, known as EARLY-ACS,
is randomizing patients to eptifibatide or placebo begun
within 8 hours of hospital arrival, with provisional epti-
fibatide available in the catheterization laboratory. The
primary end point is a 96-hour composite of all-cause
mortality, nonfatal MI, recurrent ischemia requiring
urgent revascularization, or need for thrombotic bailout
with a glycoprotein Ilb/Illa inhibitor during PCI. Data
should be available in 2009.

B ANTIPLATELET THERAPY GUIDELINES IN
NON-ST-ELEVATION ACUTE CORONARY SYNDROMES

In 2007, the American College of Cardiology (ACC)
and American Heart Association (AHA) updated their
joint guidelines for the use of antiplatelet therapy in
the management of patients with unstable angina or
MI without ST-segment elevation.”” These guidelines
incorporate a large degree of flexibility in the choice of
antiplatelet therapy, which can make implementation
of their recommendations challenging.

The guidelines contain classes of recommendations

based on the magnitude of benefit (I, Ila, IIb, III) and
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levels of evidence (A, B, C). Following here are key
recommendations from the updated guidelines (bulleted
and in italics, with the class and level of the recom-
mendation noted in parentheses),'” supplemented with
additional commentary where appropriate.

Antiplatelet therapy: General recommendations

e Aspirin should be given to all patients as soon as pos-
sible after presentation and continued indefinitely in patients
not known to be intolerant of aspirin (class I, level A).

e Clopidogrel should be given to patients unable to take
aspirin because of hypersensitivity or major gastrointestinal
(GI) intolerance (class I, level A).

This recommendation is based on data from the
CURE trial” and the earlier CAPRIE study.!® The clopi-
dogrel regimen recommended is a 300-mg loading dose
followed by a maintenance dosage of 75 mg/day. The
incidence of aspirin intolerance is approximately 5%,
depending on how intolerance is defined. A significant
proportion of patients will stop aspirin because of GI
upset or trivial bleeding, failing to understand the true
benefits of aspirin. A much smaller subset—perhaps 1 in
1,000—has a true allergy to aspirin.

e Patients with a history of GI bleeding with the use of
either aspirin or clopidogrel should be prescribed a proton
pump inhibitor or another drug that has been shown to mini-
mize the risk of bleeding (class 1, level B).

Initial invasive strategy

e For patients in whom an early invasive strategy is
planned, therapy with either clopidogrel or a glycoprotein 11b/
Ila inhibitor should be started upstream (before diagnostic
angiography) in addition to aspirin (class I, level A).

This recommendation does not give preference to
either agent because head-to-head comparisons of anti-
platelet and antithrombotic therapies in this setting are
not available.

e Unless PCI is planned very shortly after presentation,
either eptifibatide or tirofiban should be the glycoprotein 11b/
la inhibitor of choice; if there is no appreciable delay to
angiography and PCI is planned, abciximab is indicated
(class 1, level B).

This recommendation is based on findings of the
GUSTO IV-ACS study.”

e When an initial invasive strategy is selected, initiat-
ing therapy with both clopidogrel and a glycoprotein 11b/111a
inhibitor is reasonable (class Ila, level B).

Clearly, the guidelines offer some leeway to allow for
different practice patterns in the use of an initial invasive
strategy. In my practice, if a patient is high risk and has
a low likelihood of early CABG, I use both clopidogrel
and a glycoprotein IIb/llla inhibitor upstream (prior to
going to the catheterization laboratory). If a patient has
a reasonable likelihood of requiring CABG, I eliminate
the thienopyridine and treat with a glycoprotein IIb/Illa
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inhibitor. If a patient is at increased risk of bleeding, I forgo
the glycoprotein IIb/Illa inhibitor in favor of clopidogrel.

e [n patients who are going to the catheterization labora-
tory, omitting a glycoprotein IIb/Illa inhibitor upstream is
reasonable if a loading dose of clopidogrel was given and the
use of bivalirudin is planned (class 1la, level B).

This recommendation takes into account the duration
of clopidogrel’s antiplatelet effect and recognizes the likely
limited benefit of glycoprotein IIb/I1la inhibitors in patients
who proceed rapidly to the catheterization laboratory.

Initial conservative strategy

e In patients being managed conservatively (ie, non-
invasively) , clopidogrel should be given as a loading dose of
at least 300 mg followed by a maintenance dosage of at least
75 mglday, in addition to aspirin and anticoagulant therapy
as soon as possible, and continued for at least 1 month (class
1, level A) and, ideally, up to 1 year (class I, level B).

e [f patients who undergo an initial conservative manage-
ment strategy have recurrent symptomsfischemia, or if heart
failure or serious arrhythmias develop, diagnostic angiography
is recommended (class 1, level A). Either a glycoprotein 11b/
Ia inhibitor (class 1, level A) or clopidogrel (class I, level A)
should be added to aspirin and anticoagulant therapy upstream
(before angiography) in these patients (class I, level C).

e PDatients classified as low risk based on stress test-
ing should continue aspirin indefimitely (class I, level A).
Clopidogrel should be continued for at least 1 month (class
I, level A) and, ideally, up to 1 year (class I, level B). If a
glycoprotein 11b/I11a inhibitor had been started previously, it
should be discontinued (class I, level A).

e Patients with coronary artery disease confrmed by
angiography in whom a medical management strategy (rather
than PCI) is selected should be continued on aspirin indefi-
nitely (class I, level A). If clopidogrel has not already been
started, a loading dose should be given (class I, level A).
If started previously, glycoprotein IIb/I1la inhibitor therapy
should be discontinued (class I, level B).

e For patients managed medically without stenting, 75
to 162 mglday of aspirin should be prescribed indefinitely
(class I, level A), along with 75 mg/day of clopidogrel for at
least I month (class I, level A) and, ideally, for up to 1 year
(class 1, level B).

Antiplatelet guidelines for stenting
Antiplatelet therapy is more complicated in the setting
of stenting.

e For patients in whom bare metal stents are implanted,
aspirin should be prescribed at a dosage of 162 to 325 mg/
day for at least 1 month (class I, level B) and then contin-
ued indefinitely at 75 to 162 mg/day (class I, level A). In
addition, 75 mg/day of clopidogrel should be continued for at
least 1 month and, ideally, up to 1 year unless the patient is

at increased risk of bleeding (in which case it should be given
for at least 2 weeks) (class I, level B).
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e For patients receiving drug-eluting stents, aspirin is
recommended at a dosage of 162 to 325 mg/day for at least
3 months in those with a sirolimus-eluting stent and at least 6
months in those with a paclitaxel-eluting stent, after which it
should be continued indefinitely at 75 to 162 mg/day (class I,
level B). In addition, clopidogrel 75 mg/day is recommended
for at least 12 months regardless of the type of drug-eluting
stent (class I, level B).

No mention is made of dual antiplatelet therapy
beyond 1 year.

At my institution, Duke University Medical Cen-
ter, patients are assessed carefully for their ability and
willingness to adhere to extended antiplatelet therapy
before drug-eluting stents are implanted. This assessment
includes an evaluation of their insurance status, their his-
tory of adherence to other prescribed drug regimens, their
education level, and the dispenser of their medications.

No guidance on concomitant anticoagulation

One omission in the current ACC/AHA guidelines is the
lack of guidance for patients who require concomitant
antiplatelet therapy and anticoagulation. Such guidance
is needed, as many patients with ACS also have indica-
tions for long-term anticoagulation, such as atrial fibrilla-
tion or valvular heart disease requiring prosthetic valves.
The ACC/AHA guidelines recommend simply that anti-

coagulation be added to patients’ antiplatelet regimens.

Bl HOW ARE WE DOING?
APPLICATION OF GUIDELINES IN PRACTICE

No discussion of guidelines is complete without consider-
ation of their implementation. Those interested in the use
of antiplatelet therapy in ACS are fortunate to have the
Acute Coronary Treatment and Intervention Outcomes
Network (ACTION) Registry, a collaborative voluntary
surveillance system launched in January 2007 to assess
patient characteristics, treatment, and short-term outcomes
in patients with ACS (MI with and without ST-segment
elevation). In addition to the registry, ACTION offers
guidance on measuring ACS outcomes and establishing
programs for implementing evidence-based guideline rec-
ommendations in clinical practice, improving the quality
and safety of ACS care, and potentially investigating novel
quality-improvement methods.?

Findings from ACTION's first 12 months

In its first 12 months (January-December 2007), the
ACTION Registry captured data from 31,036 ACS cases
from several hundred US hospitals, according to the
ACTION National Cardiovascular Data Registry Annual
Report (personal communication from Matthew T. Roe,
MD, September 2008). Data were collected at two time
points: acutely (during the first 24 hours after presenta-
tion) and at hospital discharge. One caveat to interpret-
ing data from the ACTION Registry is the voluntary and
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retrospective reporting system on which it relies.

Intervention rates. Among patients with non-ST-
segment MI in whom catheterization was not contrain-
dicated, 85% underwent catheterization and 70% did
so within 48 hours of presentation; 53% underwent PCI
and 45% did so within 48 hours of presentation; and 13%
underwent CABG. The median time to catheterization
was 21 hours, and the median time to PCI was 19 hours.

Although many patients who go to the catheterization
laboratory are managed invasively, many do not undergo
PCI and are managed medically or with CABG following
coronary angiography. The message, therefore, is that local
practice patterns should be taken into consideration when
results from clinical trials are applied to clinical practice.

Acute antiplatelet therapy. The 2007 ACTION Regis-
try data showed that aspirin was used acutely (< 24 hours)
in almost all patients in whom it was not contraindicated
(97%), clopidogrel was used in 59%, and glycoprotein
[Ib/Illa inhibitors were used in 44%. Given the ACC/
AHA guidelines’ strong endorsement (class I, level A) of
clopidogrel in this setting, one would expect wider use of
clopidogrel in this context. Moreover, this relatively low
rate of clopidogrel use (59%) cannot be explained by use
of glycoprotein IIb/Illa inhibitors instead, since this rate
comprises patients who received clopidogrel either with
or without a concomitant glycoprotein IIb/Illa inhibi-
tor; only 12% of patients received a glycoprotein IIb/Illa
inhibitor without clopidogrel. In contrast, a full 28% of
patients received neither clopidogrel nor a glycoprotein
[Ib/Il1a inhibitor, contrary to current ACC/AHA guide-
line recommendations.

Antiplatelet therapy at discharge. At discharge,
97% of ACTION Registry patients were being treated
with aspirin and 73% with clopidogrel. Notably, the use
of clopidogrel at discharge was highly correlated with
overall management strategy: whereas it was used in 97%
of patients undergoing PCI, it was used in only 53% of
patients being managed medically and in 31% of those
undergoing CABG. These findings are somewhat reassur-
ing since they generally mirror the strength of evidence
supporting clopidogrel use in these different settings.

B IMPORTANT REAL-WORLD CONSIDERATIONS:
BLEEDING AND DOSING

Do not neglect bleeding risk
As antiplatelet therapy becomes more potent in an effort
to reduce ischemic events, bleeding risk has become a
concern. Major bleeding events occur in more than 10%
of patients with ACS receiving antiplatelet therapy,*
although lower rates have been reported in clinical trials in
which carefully selected populations are enrolled.”!*2*-24
Major bleeding affects overall outcomes. Major
bleeding has clinical significance. The Global Registry
of Acute Coronary Events (GRACE), which analyzed
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Major bleeding increases with aspirin
dose regardless of clopidogrel
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FIGURE 2. In the CURE trial of patients with acute coronary
syndromes, the risk of major bleeding increased significantly with
aspirin dose (x axis), with or without concomitant use of clopidogrel
(P < .001 for trend across aspirin doses).?®

Reprinted, with permission, from Circulation (Peters RIG, et al. Effects of aspirin dose when
used alone or in combination with clopidogrel in patients with acute coronary syndromes.
Circulation 2003; 108:1682-1687), Copyright © 2003 American Heart Association.
http:/www.lww.com

data from 24,000 patients with ACS, revealed that
major bleeding was associated with significantly worse
outcomes: rates of in-hospital death were three times as
high—15.3% versus 5.3%—in patients who had major
bleeding episodes compared with those who did not
(odds ratio = 1.64 [95% CI, 1.18-2.28]).?° The relation-
ship between bleeding and adverse overall outcomes
is not fully understood but is nevertheless real and has
been observed in multiple databases.

Risk factors for bleeding mirror those for ischemic
events. Models are currently being developed to pre-
dict bleeding. Unfortunately, the factors that predict
bleeding tend to also predict recurrent ischemic events.
As a result, patients who stand to benefit most from
antithrombotic therapies also are at the greatest risk of
bleeding from those therapies.

Additive risk from dual antiplatelet therapy. The
additional bleeding risk from adding clopidogrel to aspi-
rin is often not fully appreciated. In the CURE trial,
the absolute excess risk of major bleeding by adding clo-
pidogrel to aspirin was 1% (3.7% vs 2.7%), which trans-
lates to a 35% relative increase compared with aspirin
alone.” In that trial, major bleeding was most prevalent
in patients undergoing CABG, and the rate of major
bleeding was increased by more than 50% in patients
receiving dual antiplatelet therapy when clopidogrel
was discontinued 5 days or less before CABG (compared
with CABG patients randomized to aspirin alone). This
prompted the recommendation that clopidogrel be dis-
continued more than 5 days prior to CABG.

Similarly, the CHARISMA trial, which used the
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Data dissemination may be driving
improved dosing practices

Publication of CRUSADE data
on dosing, Dec. 30, 2005
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FIGURE 3. A decrease in the frequency of excess dosing of gly-
coprotein IIb/llla inhibitors was observed in the CRUSADE national
database following publication in late 2005 of CRUSADE data?®
spotlighting the prevalence and adverse outcomes of this inappropri-
ate dosing. This finding suggests that the CRUSADE database and
other quality-improvement initiatives in antiplatelet therapy may be
having an effect.®

GUSTO scale for bleeding classification, revealed a sig-
nificant excess of moderate bleeding with the combina-
tion of clopidogrel and aspirin relative to aspirin alone
(2.1% vs 1.3%; P < .001) and a nonsignificant trend
toward an excess of GUSTO-defined severe bleeding.!!

Aspirin’s risk is not negligible. The bleeding risk
with aspirin alone may also be underappreciated in clin-
ical practice. In the CURE trial, higher doses of aspirin
with or without clopidogrel were associated with higher
rates of major bleeding (Figure 2) in a trend that was
highly statistically significant.?®

Dosing: Time to end ‘one size fits all’ approach
Dosing of antiplatelet therapies has traditionally been a
“one size fits all” strategy, but the importance of tailored
therapy and dosing is starting to be realized.

Excess dosing of glycoprotein IIb/IIla inhibitors is
common, dangerous. As an example, the CRUSADE
initiative, an ongoing national database of patients with
high-risk ACS without ST-segment elevation, showed
that 27% of patients treated with glycoprotein IIb/Illa
inhibitors at 400 participating US hospitals in 2004 were
overdosed, based on dose-adjustment recommendations in
the medications’ package inserts.?” Patients who received
excessive doses were significantly more likely to suffer
major bleeding than were those who were dosed correctly
(odds ratio = 1.46 [95% CI, 1.22—-1.73]), an increased risk
that was particularly pronounced in women.

Quality-improvement initiatives. The above-mentioned
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CRUSADE initiative, which was launched in 2001 and
involves hundreds of participating US hospitals, has
served as a road map for improving dosing practices
in antithrombotic therapy. Like the newer ACTION
Registry,®® CRUSADE issued performance report cards
to its participating hospitals in which antithrombotic
medication use over the prior 12 months was compared
with each institution’s past performance and with data
from similar hospitals across the nation.

In a heartening development, efforts such as these
and the publication and dissemination of CRUSADE
data®® have coincided with a decrease in the rate of

excess dosing of glycoprotein IIb/Illa inhibitors, accord-
ing to the CRUSADE database (Figure 3).”

B SUMMARY AND CONCLUSIONS

Managing antiplatelet therapy for patients with ACS is
complex, given the array of medications available and the
various combinations in which they can be used. Therapy
is likely to become even more complicated, as several new
medications are under review by the US Food and Drug
Administration or in phase 3 clinical trials.

Current antiplatelet therapy for patients with ACS
is suboptimal. Ischemic event recurrence rates continue
to rise despite the use of current antiplatelet therapies,
bleeding remains an underappreciated risk, and dosing
often varies from evidence-based recommendations.
Developing prospective strategies for antiplatelet therapy
will improve utilization in keeping with a more evidence-
based approach. Current ACC/AHA guidelines are the
beginning of a roadmap to optimal use of antiplatelet
drugs, and quality-improvement initiatives linked to
national registries like ACTION promise even more
guidance toward optimal therapy through institution-
specific benchmarking and performance reports.

Thus far, more effective antiplatelet therapy has led to a
greater risk of bleeding. Emerging novel antiplatelet agents
and smarter use of existing therapies have the potential to
improve both ischemic and bleeding outcomes.
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