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Effect of Clopidogrel Added to Aspirin
in Patients with Atrial Fibrillation

The ACTIVE Investigators*

ABSTRACT

BACKGROUND

Vitamin K antagonists reduce the risk of stroke in patients with atrial fibrillation
but are considered unsuitable in many patients, who usually receive aspirin instead.
We investigated the hypothesis that the addition of clopidogrel to aspirin would
reduce the risk of vascular events in patients with atrial fibrillation.

METHODS

A total of 7554 patients with atrial fibrillation who had an increased risk of stroke
and for whom vitamin K-antagonist therapy was unsuitable were randomly assigned
to receive clopidogrel (75 mg) or placebo, once daily, in addition to aspirin. The
primary outcome was the composite of stroke, myocardial infarction, non—central
nervous system systemic embolism, or death from vascular causes.

RESULTS
At a median of 3.6 years of follow-up, major vascular events had occurred in 832 pa-
tients receiving clopidogrel (6.8% per year) and in 924 patients receiving placebo
(7.6% per year) (relative risk with clopidogrel, 0.89; 95% confidence interval [CI], 0.81
to 0.98; P=0.01). The difference was primarily due to a reduction in the rate of stroke
with clopidogrel. Stroke occurred in 296 patients receiving clopidogrel (2.4% per year)
and 408 patients receiving placebo (3.3% per year) (relative risk, 0.72; 95% CI, 0.62 to
0.83; P<0.001). Myocardial infarction occurred in 90 patients receiving clopidogrel
(0.7% per year) and in 115 receiving placebo (0.9% per year) (relative risk, 0.78; 95%
CI, 0.59 to 1.03; P=0.08). Major bleeding occurred in 251 patients receiving clopi-
dogrel (2.0% per year) and in 162 patients receiving placebo (1.3% per year) (relative
risk, 1.57; 95% CI, 1.29 to 1.92; P<0.001).

CONCLUSIONS
In patients with atrial fibrillation for whom vitamin K-antagonist therapy was unsuit-
able, the addition of clopidogrel to aspirin reduced the risk of major vascular events,
especially stroke, and increased the risk of major hemorrhage. (ClinicalTrials.gov
number, NCT00243178.)
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TRIAL FIBRILLATION IS ACOMMON CAR-
diac arrhythmia that increases the risk of
stroke by a factor of five.! Adjusted-dose
vitamin K antagonists and antiplatelet agents re-
duce the risk of stroke by 64% and 22%, respec-
tively.2 As compared with aspirin, vitamin K an-
tagonists reduce the risk of stroke by 38% but
more than double the risk of intracranial hemor-
rhage and increase the risk of major extracranial
hemorrhage by 70%. They do not reduce mortal-
ity from any cause or from vascular causes.?3 On
the basis of these data, vitamin K antagonists are
recommended for patients at higher risk for
stroke, and aspirin for patients at lower risk.*>
Vitamin K antagonists have a narrow window
for a therapeutic benefit and require regular
monitoring of the international normalized ratio
(INR).® Several surveys in North America and
Europe indicate that only about 50% of patients
with atrial fibrillation who are at increased risk
for stroke receive vitamin K antagonists.”-*° Pa-
tients may not be treated with a vitamin K an-
tagonist for any number of reasons, including
concern about interactions with other drugs, the
increased risk of hemorrhage, inadequate com-
pliance with INR monitoring, and a desire by the
patient to avoid vitamin K-antagonist therapy.
Most of these patients are treated with aspirin.
The benefit of combining clopidogrel with as-
pirin has been proven in patients with acute coro-
nary syndromes.'* The Atrial Fibrillation Clopi-
dogrel Trial with Irbesartan for Prevention of
Vascular Events (ACTIVE) was initiated to evalu-
ate the role of clopidogrel plus aspirin for the
prevention of stroke and other vascular events in
patients with atrial fibrillation. ACTIVE W, which
has previously been reported,*? compared clopi-
dogrel plus aspirin with a vitamin K antagonist.
ACTIVE A, reported here, compared clopidogrel
plus aspirin with aspirin alone in patients with
atrial fibrillation who were at increased risk for
stroke and for whom therapy with a vitamin K
antagonist was considered unsuitable.

METHODS

TRIAL DESIGN

The design of ACTIVE A has been described previ-
ously.’®> The study was a randomized, double-
blind, multicenter trial performed at 580 centers
in 33 countries. The sponsors, Sanofi-Aventis and
Bristol-Myers Squibb, assisted in protocol develop-
ment and on-site monitoring but had no role in
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data collection or analysis or in the writing of the
manuscript. A steering committee consisting of
national coordinators, the principal investigators,
and representatives of the sponsors supervised the
trial. The study was coordinated by the Population
Health Research Institute at McMaster University,
which also managed and analyzed the data. The
trial protocol was approved by ethics committees
at all participating centers. The academic authors
vouch for the accuracy and completeness of the
data and the analyses.

STUDY PARTICIPANTS
Patients were eligible for ACTIVE (either ACTIVE A
or ACTIVE W) if they had atrial fibrillation at en-
rollment or had had at least two episodes of inter-
mittent atrial fibrillation in the previous 6 months.
In addition, patients were required to have at least
one of the following risk factors for stroke: an age
of 75 years or more; systemic hypertension during
treatment; previous stroke, transient ischemic at-
tack, or non—central nervous system systemic em-
bolism; a left ventricular ejection fraction of less
than 45%; peripheral vascular disease; or an age of
55 to 74 years and diabetes mellitus or coronary
artery disease. Patients were excluded if they re-
quired a vitamin K antagonist or clopidogrel or
had any of the following risk factors for hemor-
rhage: documented peptic ulcer disease within the
previous 6 months; a history of intracerebral hem-
orrhage; significant thrombocytopenia (platelet
count <50x10° per liter); or ongoing alcohol abuse.
All patients provided written informed consent
before participating in the study.

TREATMENT ASSIGNMENT AND FOLLOW-UP
Patients who were considered to be candidates for
vitamin K-antagonist therapy were enrolled in
ACTIVE W, and those for whom such therapy
was considered to be unsuitable were enrolled in
ACTIVE A. Patients in both ACTIVE W and
ACTIVE A could also be enrolled in ACTIVE I, in-
volving factorial randomization to either irbesar-
tan or placebo. The ACTIVE I trial is ongoing.

By means of an interactive telephone system,
patients in ACTIVE A were randomly assigned in
equal numbers, in blocks of varying sizes, to re-
ceive clopidogrel at a dose of 75 mg or matching
placebo once daily, in a double-blind fashion. All
patients also received aspirin (recommended dose,
75 to 100 mg per day). The protocol specified that
patients undergoing cardioversion at any point
during the trial were to be treated with an open-
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label vitamin K antagonist for 4 weeks before and
after cardioversion and were then to resume the
assigned study treatment.

Follow-up visits for the assessment of com-
pliance and outcome events were scheduled at
1 month and 3 months, every 3 months thereafter
for the first year, and then every 6 months until
the end of the trial. Follow-up for all surviving
patients was continued until the final visit in
November 2008.

TRIAL OUTCOMES
The primary study outcome was any major vascu-
lar event (stroke, non—central nervous system sys-
temic embolism, myocardial infarction, or death
from vascular causes). The most important sec-
ondary outcome was stroke. Other secondary out-
comes were the other individual components of
the primary outcome (non—central nervous system
systemic embolism, myocardial infarction, and
death from vascular causes) and the composite of
the primary outcome and major hemorrhage.
Stroke was defined as the sudden onset of a
focal neurologic deficit lasting more than 24
hours and classified as ischemic (including hem-
orrhagic transformation), hemorrhagic, or of un-
certain type. The severity of stroke was assessed
with the use of the modified Rankin scale (on
which scores range from 0 to 6, with 0 indicating
no symptoms and 6 indicating death) at the time
of hospital discharge or within 7 days after the
onset of stroke. The risk of stroke was assessed
post hoc by means of the CHADS, score, which
reflects the risk of stroke in patients with atrial
fibrillation, with values ranging from 0 to 6 and
higher scores indicating an increased risk. Myo-
cardial infarction was diagnosed according to
standard guidelines.** Death from vascular causes
was defined as any death not clearly due to a
nonvascular cause. Major hemorrhage was de-
fined as any overt bleeding requiring transfusion
of at least two units of blood or any overt bleeding
meeting the criteria for severe hemorrhage, which
included any of the following: fatal hemorrhage,
a drop in the hemoglobin level of 5.0 g per deci-
liter or more, hypotension requiring inotropic
agents, intraocular bleeding leading to substan-
tial loss of vision, requirement for surgical inter-
vention, symptomatic intracranial hemorrhage, or
requirement for transfusion of four units or more
of blood. Minor bleeding was defined as any
nonmajor bleeding associated with modification
of the study-drug regimen. All major outcomes
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were adjudicated by an event-adjudication com-
mittee, and all strokes by a neurologist; the com-
mittee members and the neurologists were un-
aware of the treatment assignments.

STATISTICAL ANALYSIS
The hypothesis being tested in ACTIVE A was that
the use of clopidogrel plus aspirin would reduce
the risk of the primary outcome, as compared
with the use of aspirin alone. On the basis of an
expected annual primary-event rate of 8% among
patients treated with aspirin alone, we estimated
that enrollment of 7500 patients during a period
of 2 years would provide a statistical power of 88%
to detect a relative reduction of 15% in the risk of
major vascular events with the addition of clopi-
dogrel to aspirin. The study was designed to ac-
crue at least 1600 primary events.

An independent data and safety monitoring
board periodically reviewed the efficacy and safe-
ty data. Stopping rules were based on modified
Haybittle-Peto boundaries of 4 SD in the first
half of the study and 3 SD in the second half for
efficacy data and 3 SD in the first half of the
study and 2 SD in the second half for safety data.
Two formal interim analyses of efficacy were
performed when 50% and 75% of the expected
number of primary events had accrued; no cor-
rection of the reported P value for these interim
tests was performed.

All analyses were based on the intention-to-
treat principle. Data for patients lost to follow-
up were censored at the time of the last date of
contact. Kaplan—-Meier curves were plotted for
each of the two treatment groups and were com-
pared by means of a log-rank test. Cox propor-
tional-hazards models stratified by treatment
assignment in ACTIVE I were used to calculate
relative risks (hazard ratios) and 95% confidence
intervals. A test of interaction between the treat-
ment groups of ACTIVE A and those of ACTIVE
I was performed by the data and safety monitor-
ing board, which reported no significant interac-
tion for the primary outcome or for major bleed-
ing. Additional Cox models were used to evaluate
interactions between treatment assignment and
other subgroups of interest.

RESULTS

A total of 7554 patients were enrolled in ACTIVE
A between June 2003 and May 2006 and were
randomly assigned to receive clopidogrel (3772
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Table 1. Baseline Characteristics of the Study Patients, According to Treatment Group.*

Clopidogrel plus Aspirin Aspirin
Characteristic (N=3772) (N=3782)
Age —yr 70.9+10.2 71.1£10.2
Blood pressure — mm Hg
Systolic 136.3+19.0 136.2+19.1
Diastolic 80.9+11.7 80.9+11.6
Heart rate — beats/min 75.2+14.5 74.8+14.4
Body-mass indexy 28.2+4.9 28.2+4.9
CHADS, %
Mean score 2.0+1.1 2.0+1.1
Score — no. (%)
0§ 105 (2.8) 101 (2.7)
1 1360 (36.1) 1338 (35.4)
2 1263 (33.5) 1315 (34.8)
3 622 (16.5) 623 (16.5)
4 301 (3.0) 279 (7.4)
5 103 (2.7) 103 (2.7)
6 14 (0.4) 22 (0.6)
Male sex— no. (%) 2212 (58.6) 2185 (57.8)
History of atrial fibrillation, type — no. (%)
Permanent 2408 (64.0) 2406 (63.7)
Paroxysmal 844 (22.4) 824 (21.8)
Persistent 509 (13.5) 546 (14.5)
Atrial fibrillation, duration — no. (%)
<6 mo 958 (25.4) 951 (25.2)
6moto2yr 784 (20.8) 839 (22.2)
>2yr 2027 (53.8) 1990 (52.6)
History of hypertension — no. (%) 3217 (85.3) 3210 (84.9)
History of stroke or TIA — no. (%) 499 (13.2) 493 (13.0)
History of ischemic heart disease — no. (%)
Myocardial infarction 525 (13.9) 553 (14.6)
CABG 195 (5.2) 212 (5.6)
CAD 267 (7.1) 316 (8.4)
Diabetes mellitus — no. (%) 734 (19.5) 728 (19.2)
Peripheral artery disease — no. (%) 105 (2.8) 114 (3.0)
Congestive heart failure — no. (%) 1240 (32.9) 1256 (33.2)
Cardiac pacemaker — no. (%) 473 (12.5) 465 (12.3)
ECG findings at baseline — no. (%)
Atrial fibrillation 2813 (74.6) 2777 (73.4)
Atrial flutter 28 (0.7) 1(0.8)
Sinus rhythm 763 (20.2) 809 (21.4)
Left ventricular hypertrophy 602 (16.0) 628 (16.6)

N ENGL) MED 10.1056/NEJM0a0901301

Downloaded from www.nejm.org by DR MARK G. POULSON MD on April 4, 2009 .
Copyright © 2009 Massachusetts Medical Society. All rights reserved.




CLOPIDOGREL PLUS ASPIRIN IN ATRIAL FIBRILLATION

Table 1. (Continued.)

Characteristic
Medication use at baseline — no. (%)
VKA
Aspirin
Clopidogrel
Antiarrhythmic agent
Reason for enroliment in ACTIVE A — no. (%)
Specific risk of bleeding|
Physician’s judgment that VKA inappropriate
Patient’s preference not to take VKA, only reason
Region — no. (%)
North America
Western Europe and Israel
Eastern Europe
South America
Asia—Pacific

South Africa

Clopidogrel plus Aspirin Aspirin
(N=3772) (N=3782)
314 (8.3) 331 (3.3)
3131 (83.0) 3115 (82.4)
72 (1.9) 78 (2.1)
847 (22.5) 890 (23.5)
870 (23.5) 861 (23.0)
1871 (50.4) 1886 (50.4)
969 (26.1) 995 (26.6)
375 (9.9) 363 (9.6)
1150 (30.5) 1181 (31.2)
1235 (32.7) 1238 (32.7)
786 (20.8) 776 (20.5)
164 (4.3) 158 (4.2)
62 (1.6) 66 (1.7)

* Plus—minus values are means +SD. There were no significant differences in characteristics between the two groups ex-
cept for angiographic evidence of coronary artery disease (CAD) (P=0.04). Data were missing for 4 patients in the
clopidogrel group and 1 patient in the placebo group for the CHADS, score; 11 and 6 patients, respectively, for type of
atrial fibrillation; 3 and 2 patients, respectively, for duration of atrial fibrillation; and 62 and 40 patients, respectively, for
reason for enrollment in ACTIVE A. CABG denotes coronary-artery bypass grafting, ECG electrocardiography, TIA tran-

sient ischemic attack, and VKA vitamin K antagonist.

T The body-mass index is the weight in kilograms divided by the square of the height in meters.

1 The CHADS, score is an algorithm for predicting the risk of stroke in patients with atrial fibrillation. The score assigns
points for various risk factors, as follows: congestive heart failure, 1 point; hypertension, 1 point; age greater than 75
years, 1 point; diabetes, 1 point; and previous stroke or transient ischemic attack, 2 points. The score is calculated by

summing all the points for a given patient.

§ Patients with a CHADS, score of 0 who met the inclusion criteria of ACTIVE had peripheral vascular disease or were ex-
actly 75 years of age or were between 55 and 74 years of age and had coronary artery disease.

9 Specific risks of bleeding included an inability to comply with monitoring of the international normalized ratio (27.5%),
a predisposition to falls or head trauma (9.8%), persistent elevation of blood pressure to more than 160/100 (3.2%),
previous serious bleeding while the patient was receiving anticoagulant therapy (5.8%), a history of severe alcohol
abuse in the previous 2 years (1.1%), documented peptic ulcer disease between 6 months and 1 year before enrollment
(0.7%), thrombocytopenia (platelet count, <150x10° per liter) (2.2%), and a requirement for long-term therapy with
nonsteroidal antiinflammatory drugs (other than a cyclooxygenase-2 inhibitor) (1.6%).

patients) or placebo (3782 patients) in addition to
aspirin; all patients received at least one dose of
the assigned study medication (clopidogrel or pla-
cebo). Forty-three patients (<1%) were lost to
follow-up, which ended in November 2008. The
median duration of follow-up for both groups
was 3.0 years.

STUDY POPULATION
Table 1 lists the baseline characteristics of the
patients. The mean age was 71 years; 58.2% of
the patients were men. Atrial fibrillation was per-
manent in 63.7%, persistent in 14.0%, and parox-
ysmal in 22.1%. The mean CHADS, score was 2.0.

At baseline, 82.7% of patients were receiving as-
pirin, and 8.5% were taking a vitamin K antago-
nist. Reasons given for enrollment in ACTIVE A
were a specific risk of bleeding (for 22.9% of pa-
tients), no such risk but a physician’s judgment
that a vitamin K antagonist was inappropriate for
the patient (49.7%), and the patient’s preference
not to take a vitamin K antagonist as the sole
reason (26.0%) (Table 1).

ADHERENCE TO THE TREATMENT REGIMENS
Rates of discontinuation of the study medication
were 16.3% and 15.2% for clopidogrel and place-
bo, respectively, at 1 year, increasing to 39.4% and
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Table 2. Relative Risks of Primary and Secondary Outcomes, According to Treatment Group.*

Clopidogrel plus Aspirin Aspirin Relative Risk
Outcome (N=3772) (N=3782) (95% Cl) P Value
no. no.
of events % /yr of events % /yr
Primary outcome 832 6.8 924 7.6 0.89 (0.81-0.98) 0.01
Stroke
Any 296 2.4 408 33 0.72 (0.62-0.83) <0.001
Ischemic 235 1.9 343 2.8 0.68 (0.57-0.80)
Hemorrhagic 30 0.2 22 0.2 1.37 (0.79-2.37)
Of uncertain type 41 0.3 51 0.4 0.81 (0.54-1.22)
Fatal 70 0.5 93 0.7 0.75 (0.55-1.03)
Stroke, according to severity
Nondisabling 107 0.9 153 1.2 0.70 (0.54-0.89) 0.004
Disabling or fatal 198 1.6 267 2.1 0.74 (0.62-0.89) 0.001
Myocardial infarction 90 0.7 115 0.9 0.78 (0.59-1.03) 0.08
Non-central nervous system sys- 54 0.4 56 0.4 0.96 (0.66-1.40) 0.84
temic embolism
Death from vascular causes 600 4.7 599 4.7 1.00 (0.89-1.12) 0.97
Death from any cause 825 6.4 841 6.6 0.98 (0.89-1.08) 0.69

* The primary outcome was the composite of stroke, myocardial infarction, non—central nervous system systemic embolism, or death from
vascular causes. Nondisabling strokes were those in patients with modified Rankin scores of 0 to 2. Disabling or fatal strokes were those in
patients with modified Rankin scores of 3 to 6. According to the modified Rankin scale, a score of 0 indicates no symptoms; 1, no clinically
significant disability; 2, slight disability; 3, moderate disability; 4, moderately severe disability; 5, severe disability; and 6, death.

37.1% at 4 years. All patients were receiving aspi-
rin at the time of randomization, with use de-
creasing in both groups to 92.9% at 1 year and
81.1% at 4 years. At baseline, the daily dose of as-
pirin used was 75 to 100 mg in 96.0% of patients
and more than 100 mg in 3.5%. The most com-
mon antithrombotic medications used by patients
who permanently discontinued the study medica-
tion were vitamin K antagonists (taken by 29.4%
of patients in the clopidogrel group and 31.0% in
the placebo group) and aspirin alone (25.1% in
the clopidogrel group and 23.6% in the placebo
group). A total of 777 patients (10.3%) received a
vitamin K antagonist after discontinuation of the
trial medication.

OUTCOMES
The primary end point occurred in 832 patients
receiving clopidogrel (6.8% per year) as compared
with 924 patients receiving placebo (7.6% per year)
(relative risk, 0.89; 95% confidence interval [CI],
0.81 to 0.98; P=0.01) (Table 2 and Fig. 1A). The
reduction in the risk of major vascular events in
the clopidogrel group was primarily due to a re-
duction in the incidence of stroke. Stroke occurred
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in 296 patients receiving clopidogrel (2.4% per
year) and 408 patients receiving placebo (3.3% per
year) (relative risk, 0.72; 95% CI, 0.62 to 0.83;
P<0.001) (Table 2 and Fig. 1B). Myocardial infarc-
tion occurred in 90 patients receiving clopidogrel
(0.7% per year) and in 115 patients receiving pla-
cebo (0.9% per year; relative risk, 0.78; 95% CI,
0.59 to 1.03; P=0.08).

Annual rates of non—central nervous system
systemic embolism and death from vascular
causes were similar between the two groups. A
total of 1666 deaths occurred, including 163 fatal
strokes, which accounted for 9.8% of all deaths.
Other major causes of death included death from
nonvascular causes (28.0% of all deaths), ar-
rhythmia (20.9%), and heart failure (18.7%).
There were 69 fatal hemorrhages, which ac-
counted for 4.1% of all deaths. The total number
of days of hospitalization for cardiovascular
causes was 30,276 for clopidogrel plus aspirin
and 34,813 for aspirin alone.

TYPES AND SEVERITY OF STROKE
The rate of ischemic stroke was significantly lower
in the clopidogrel group than in the placebo group
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A Primary Outcome
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Figure 1. Cumulative Incidence of Trial Outcomes, According to Treatment Group.

Panel A shows the cumulative incidence of the primary end point (stroke, myocardial infarction, non—central ner-
vous system systemic embolism, or death from vascular causes). The relative risk for aspirin plus clopidogrel, as
compared with aspirin alone, was 0.89 (95% confidence interval [Cl], 0.81 to 0.98; P=0.01). Panel B shows the cu-
mulative incidence of stroke. The relative risk for aspirin plus clopidogrel, as compared with aspirin alone, was 0.72
(95% Cl, 0.62 to 0.83; P<0.001).

(1.9% per year vs. 2.8% per year, P<0.001) (Table dition of clopidogrel, from 0.17% to 0.23% per
2). There was a nonsignificant increase in the rate year. The risk of stroke of any severity, as mea-
of hemorrhagic stroke in association with the ad-
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was reduced with the use of clopidogrel plus aspi-
rin. The addition of clopidogrel prevented the oc-
currence of 46 nondisabling strokes (modified
Rankin score, 0 to 2) and 69 disabling or fatal
strokes (modified Rankin score, 3 to 6). There was
a net decrease of 23 fatal strokes with the addition
of clopidogrel, as a result of 26 fewer fatal strokes
of ischemic or uncertain cause and 3 more fatal
hemorrhagic strokes.

HEMORRHAGE
Major bleeding occurred in 251 patients receiving
clopidogrel as compared with 162 patients receiv-
ing placebo (2.0% per year vs. 1.3% per year; rela-
tive risk, 1.57; 95% CI, 1.29 to 1.92; P<0.001) (Table
3). With clopidogrel, there was an excess of 83
episodes of major bleeding not related to stroke
(62 of which were severe), including an excess of
13 fatal episodes. The most common site of hem-
orrhage was the gastrointestinal tract (132 epi-
sodes with clopidogrel vs. 68 with placebo, for an
excess of 64 episodes with clopidogrel). With the
combination of major vascular events (the primary
outcome) and major hemorrhage, there was no
significant difference between the overall event
rate with aspirin plus clopidogrel and the rate with
aspirin alone (968 vs. 996 events; relative risk,
0.97; 95% CI, 0.89 to 1.06; P=0.54).

SUBGROUP ANALYSES
Subgroup analyses were performed for major
vascular events (the primary outcome) (Fig. 2A)

and stroke (Fig. 2B). Although there appeared to
be a significant interaction relating both age and
the CHADS, score to the effect of clopidogrel on
major vascular events, this interaction was not
evident for stroke. In addition, an interaction with
baseline use of vitamin K antagonists was found
with regard to stroke but not vascular events. The
lack of consistency in these interactions indicates
that there was only weak evidence of differential
treatment effects according to these subgroups.

DISCUSSION

In ACTIVE A, we compared the combination of
aspirin plus clopidogrel with aspirin alone for
the prevention of major vascular events in pa-
tients with atrial fibrillation who had an in-
creased risk of stroke and in whom therapy with
a vitamin K antagonist was considered to be un-
suitable. The addition of clopidogrel to aspirin
reduced the rate of major vascular events from
7.6% per year to 6.8%. This was primarily due to
a reduction in the rate of stroke. The rate of ma-
jor hemorrhage increased with the addition of
clopidogrel, from 1.3% to 2.0% per year.

It is useful to compare the risk-benefit ratios
for clopidogrel plus aspirin versus aspirin and
vitamin K antagonists versus aspirin. In a meta-
analysis, as compared with aspirin, warfarin re-
duced the risk of stroke by 38% and increased the
risks of major extracranial hemorrhage by 70% and
intracranial hemorrhage by 128%.2 In ACTIVE A,

Table 3. Relative Risks of Hemorrhage, According to Treatment Group.
Relative Risk
Bleeding Clopidogrel plus Aspirin Aspirin (95% ClI) P Value
no. no.
of events % [yr of events %/yr
Major bleeding 251 2.0 162 1.3 1.57 (1.29-1.92) <0.001
Severe 190 15 122 1.0 1.57 (1.25-1.98) <0.001
Fatal 42 0.3 27 0.2 1.56 (0.96-2.53) 0.07
Minor bleeding 408 3.5 175 1.4 2.42 (2.03-2.89) <0.001
Any bleeding 1014 9.7 651 5.7 1.68 (1.52-1.85) <0.001
Site of major bleeding*
Gastrointestinal 132 11 68 0.5 1.96 (1.46-2.63) <0.001
Gastrointestinal, with trans- 117 0.9 61 0.5 1.93 (1.42-2.63) <0.001
fusion
Intracranial 54 0.4 29 0.2 1.87 (1.19-2.94) 0.006
Extracranial 200 1.6 134 11 1.51 (1.21-1.88) <0.001

* Four patients had both intracranial and extracranial bleeding.
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clopidogrel plus aspirin reduced the risk of stroke
by 28% and increased the risk of major extracra-
nial hemorrhage by 51% and major intracranial
hemorrhage by 87%. This comparison suggests
that therapy with a vitamin K antagonist is more
effective than clopidogrel plus aspirin but is as-
sociated with a greater risk of hemorrhage, al-
though the patient populations and concomitant
therapies in ACTIVE A and the meta-analysis tri-
als are not completely comparable.

Myocardial infarction was not a common
outcome in ACTIVE A (115 events in the placebo
group and 90 in the clopidogrel group). The dif-
ference in the rate of myocardial infarction be-
tween the two groups, although not significant
(P=0.08), is plausible because it is consistent with
the results of previous trials involving patients
with acute coronary syndromes.'**5 It might at
first seem surprising that the 28% reduction in
stroke found in ACTIVE A did not result in a
significant reduction in mortality from vascular
causes or from any cause. However, the use of
vitamin K antagonists has been shown to reduce
the rate of stroke by 38% as compared with the
use of aspirin, with no significant effect on mor-
tality.2 Given that only 10% of the 1666 deaths
in ACTIVE A were due to stroke, it is unlikely
that any intervention that primarily reduces the
risk of stroke will significantly reduce mortality.
The majority of deaths were related to arrhyth-
mia (21%), heart failure (19%) and nonvascular
causes (28%).

In patients with atrial fibrillation, there is evi-
dence of both a hypercoagulable state and in-
creased platelet activation.'® Markers of coagula-
tion activation and thrombin generation are
elevated in patients with atrial fibrillation and
are suppressed with the use of vitamin K antago-
nists.1”1% Markers of platelet activation, such as
soluble P-selectin, are also elevated in patients
with atrial fibrillation.2°23 In the Rotterdam Study
of elderly patients, there was a strong indepen-
dent association between the soluble P-selectin
level and mortality from cardiac causes in pa-
tients with atrial fibrillation.22 The role of plate-
let activation in stroke in patients with atrial fibril-
lation has been questioned because of the modest
protective effect of aspirin against stroke.? How-
ever, some patients with atrial fibrillation who
are receiving aspirin may have only partial inhi-
bition of platelet aggregation.?* The addition of
clopidogrel to aspirin in patients with atrial fibril-
lation results in a significantly greater reduction

N ENGL J MED

in platelet aggregation than that observed with
aspirin alone,?s suggesting that more effective
platelet inhibition could augment the protective
effect of aspirin. The results of ACTIVE A con-
firm this hypothesis and provide strong evidence
for an important role of abnormal platelet acti-
vation in the pathogenesis of stroke in patients
with atrial fibrillation.

It is important to emphasize that oral antico-
agulation therapy with a vitamin K antagonist is
the preferred and recommended therapy for the
prevention of ischemic stroke in patients with
atrial fibrillation who are at increased risk for
stroke.*> However, current guidelines also note
that “the selection of the antithrombotic agent
should be based upon the absolute risks of stroke
and bleeding and the relative risk and benefit for
a given patient,” a specification for which pre-
cise guidance is not available. Patients were eli-
gible for ACTIVE A if] in addition to being at in-
creased risk for stroke, they were not considered
to be candidates for vitamin K-antagonist thera-
py. At baseline, only 8.5% of patients in ACTIVE
A were receiving a vitamin K antagonist, as com-
pared with 77% in ACTIVE W. Therefore, the deci-
sion to enroll a patient in ACTIVE A or ACTIVE
W was generally consistent with a preexisting
clinical judgment.

In ACTIVE W, therapy with a vitamin K antago-

Figure 2 (see next page). Relative Risks for Various
Subgroups, According to Treatment Group.

Panel A shows the relative risk of the primary outcome
(stroke, myocardial infarction, non—central nervous
system systemic embolism, or death from vascular
causes) with clopidogrel plus aspirin as compared with
aspirin alone in prespecified and other subgroups of
interest. Panel B shows the relative risk of stroke with
clopidogrel plus aspirin as compared with aspirin alone
in the same subgroups. In each panel, the size of the
square is proportionate to the number of patients in
the subgroup who had an occurrence of the end point;
the horizontal lines indicate the 95% confidence inter-
vals. The dashed vertical line indicates the overall rela-
tive risk reduction for the entire trial cohort. Also shown
are P values for the test of an interaction between the
outcome and the treatment group within each subgroup.
The risk of stroke was assessed by means of the CHADS,
score, which reflects the risk of stroke in patients with
atrial fibrillation, with values ranging from 0 to 6 and
higher scores indicating an increased risk. Vitamin K
antagonist (VKA) therapy was therapy received before,
not during or after, trial enrollment. Data were not
available for some patients in some subgroups. CAD
denotes coronary artery disease, and Ml myocardial
infarction.
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nist reduced the rate of stroke by 42% as com-
pared with therapy with clopidogrel plus aspirin.
This reduction is similar to the 38% reduction in
the rate of stroke with vitamin K antagonists as
compared with aspirin alone, reported in the

10
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meta-analysis of warfarin trials.2 These two find-
ings, taken together, would seem to suggest that
there should be little or no difference in efficacy
between clopidogrel plus aspirin and aspirin
alone, a conclusion that is inconsistent with the
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significant 28% reduction in the risk of stroke in ACTIVE W who were not receiving a vitamin K
shown in ACTIVE A. However, most patients in antagonist at the time of enrollment, the reduc-
ACTIVE W (77%) had previously been treated tion in the rate of stroke was only 29%.
with a vitamin K antagonist. Among the patients In conclusion, we found that treatment with
11
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clopidogrel plus aspirin, as compared with as-
pirin alone, reduced the rate of major vascular
events among patients with atrial fibrillation
who were at increased risk for stroke and for
whom therapy with a vitamin K antagonist was
considered to be unsuitable. This reduction was
primarily due to a reduction in the risk of stroke.
There was a significant increase in the risk of

major hemorrhage.
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Rasmanis, K.E. Saldeen Nilehn, G. Ulvenstam; Switzerland (37): R.W. Baumgartner, M. Frangois, A. Gallino, T. Moccetti, B.E. Tetten-
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