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Background AVERROES, a randomized controlled trial in high-risk patients with atrial
ﬁbrillation, unsuitable for vitamin K antagonist therapy, demonstrated efﬁcacy and
safety of apixaban compared with aspirin. At the conclusion of the double-blind phase,
an open-label extension was initiated to allow study participants to receive apixaban
until it became locally available. This study reports outcomes of patients on apixaban
during the open-label extension.
Methods Rates of stroke or systemic embolism, hemorrhagic stroke, major bleeding,
and other outcomes during the open-label extension are reported.
Results Of the 5,599 participants enrolled in AVERROES, 3,275 (58.5%) received
apixaban during the open-label extension. Median (interquartile range) follow-up in the
open-label extension was 3.0 (2.5–3.5) years. The rate of stroke or systemic embolism
during the open-label extension was 1.0% per year, and the annual rates of hemorrhagic
stroke and major bleeding were 0.3 and 1.2%, respectively. After adjustment for
imbalances in patient variables, event rates in patients on apixaban during the openlabel extension were similar to those of patients receiving apixaban during AVERROES.
Additional analyses in all patients who received apixaban, at any time from the start of
AVERROES to the end of the open-label extension, were performed. This cohort
(n ¼ 4,414) showed annual event rates of 1.1% for stroke or systemic embolism,
0.3% for hemorrhagic stroke, and 1.2% for major bleeding.
Conclusion During the open-label extension, annual rates of stroke or systemic
embolism, hemorrhagic stroke, and major bleeding remained as low as those observed
during apixaban treatment in AVERROES. These data support the long-term efﬁcacy
and safety of apixaban in patients with atrial ﬁbrillation.
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Introduction

Eligibility

Atrial ﬁbrillation is the most prevalent heart rhythm disorder
affecting many millions of patients worldwide,1,2 and is associated with an increased risk for ischemic stroke.3,4 Oral anticoagulation is effective in reducing thromboembolic events in
high-risk patients with atrial ﬁbrillation, but carries an
increased risk of bleeding. While treatment with vitamin K
antagonists has been standard of care for decades, clinical
practice in pharmacological prevention of thromboembolism
in patients with atrial ﬁbrillation has undergone a substantial
transformation since the pivotal trials of direct oral anticoagulants were conducted.5–7
AVERROES was a double-blind, randomized trial that
tested the oral direct factor Xa inhibitor apixaban against
aspirin for the prevention of stroke or systemic embolism in
individuals with atrial ﬁbrillation and at least one additional
risk factor for stroke who were considered unsuitable for
vitamin K antagonist therapy. AVERROES was stopped early
due to a superior ratio of beneﬁt to risk of apixaban over
aspirin.8
At the conclusion of AVERROES, an open-label extension to
the study was initiated to allow qualiﬁed study participants to
receive, or continue to receive, apixaban until the drug became
available in their countries, pending regulatory and reimbursement approvals. During the open-label extension, patients
were followed on a regular basis, and patient-important outcomes, including stroke or systemic embolism, hemorrhagic
stroke, and major bleeding, were recorded. This report
describes the long-term efﬁcacy and safety outcomes of
patients receiving apixaban during the open-label extension.
Further, outcomes of all patients receiving apixaban at any time
from the start of the double-blind phase of AVERROES until the
end of the open-label extension are reported.

All patients who had received either apixaban or aspirin
during AVERROES, and who were alive after conclusion of
AVERROES and treated at participating centers, were eligible
for inclusion in the open-label extension (►Fig. 1). Additionally, to be included, patients must not have permanently or
temporarily (for more than 30 days) discontinued study
medication at the time they had their last AVERROES study
visit. Exclusion criteria for enrollment in the open-label
extension were the same as those for entry in AVERROES,
and included the presence of conditions other than atrial
ﬁbrillation that required chronic anticoagulation, serious
bleeding in the last 6 months, or high risk for bleeding
(e.g., patients with active peptic ulcer disease, platelet
count < 100,000/mm3, hemoglobin < 10 g/dL, recent stroke
within 10 days, and documented hemorrhagic tendencies),
severe renal insufﬁciency (serum creatinine > 2.5 mg/dL or a
calculated creatinine clearance < 25 mL/min), and alanine
aminotransferase/aspartate aminotransferase > 2 times upper limit of normal or a total bilirubin > 1.5 times upper limit
of normal. Further details can be found in the revised study
protocol (version 2.0, 30-Apr-2010, CV185–048), which was
made available with the original publication of AVERROES.8,9
Patients were required to provide signed written informed
consent. Approval of local research ethics boards at participating sites was obtained before enrollment into the open-label
extension. If patients were not eligible for the open-label
extension or they declined participation, they were discharged
from AVERROES and standard of care nonstudy medication
was resumed. Study visits occurred at 1, 6, and 12 months after
entry into the open-label extension, and every 6 months
thereafter. Patients participated in the open-label extension
until apixaban became available in their country. If a patient
discontinued apixaban, their follow-up in the open-label
extension was discontinued.

Methods
In AVERROES, a total of 5,599 patients with atrial ﬁbrillation
and at least one additional risk factor for stroke, who were
considered unsuitable for vitamin K antagonist therapy, were
enrolled at 522 sites in 36 countries between 2007 and 2009.
The mean age of participants was 70 years, 58.5% were male,
and the average CHADS2 score was 2.1. Patients were randomized to receive either apixaban (n ¼ 2,808) or aspirin
(n ¼ 2,791). In May 2010, after a mean follow-up duration of
1.1 years, the Data and Safety Monitoring Board recommended early termination of the trial due to a clear beneﬁt
in favor of apixaban. Compared with aspirin, apixaban signiﬁcantly reduced the risk of stroke or systemic embolism
(hazard ratio with apixaban, 0.45, 95% conﬁdence interval
0.32–0.62), and showed a similar risk of major bleeding
(hazard ratio with apixaban, 1.13, 95% conﬁdence interval
0.74–1.75).
Two months later, ﬁnal AVERROES study visits and enrollment of eligible patients in the open-label extension
study began. ►Supplementary Fig. S1 (available in the online
version) shows the study timeline of AVERROES and transition to the open-label extension.

Dosage of Apixaban
Participants received 5 mg twice daily of open-label apixaban,
unless they met prespeciﬁed criteria to receive the lower dose
of 2.5 mg twice daily (at least 2 out of 3 of: age  80 years; body
weight  60 kg; serum creatinine  1.5 mg/dL or 133 µmol/L).8

Study Cohorts and Outcomes of Interest
Two patient cohorts were analyzed (►Fig. 2). The ﬁrst cohort
comprised all patients that were enrolled in the open-label
extension, onset for all analyses being the enrollment in the
open-label extension. The second cohort consisted of all
patients that were exposed to apixaban during AVERROES
or the open-label extension, from the start of AVERROES until
the end of open-label extension (hereafter referred to as total
apixaban exposure cohort), onset for all analyses being either
the start of the double-blind phase of AVERROES (for patients
initially randomized to apixaban) or the start of the openlabel extension (for patients randomized to aspirin).
The primary efﬁcacy endpoint was a composite of stroke or
systemic embolism. The primary safety endpoint was major
bleeding, which was deﬁned as clinically overt bleeding accompanied by one or more of the following: a decrease in the
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Fig. 1 AVERROES CONSORT diagram. Outcomes of 3,275 patients were analyzed during the open-label extension following conclusion of the
double-blind phase. AE, adverse event; DB, double-blind; FFV, ﬁnal follow-up visit; IRB, institutional review board; SAE, serious adverse event.

Fig. 2 Composition of the two patient cohorts (open-label extension and total apixaban exposure). A total of 5 patients (out of 3,280) enrolled in
the open-label extension did not receive the ﬁrst dose of apixaban, and were therefore excluded from the analyses. Thus, a total of 3,275 and
4,414 patients were analyzed in the open-label extension and total apixaban exposure cohort, respectively. LTOLE, long-term open-label
extension.
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hemoglobin level of 2 g/dL or more over a 24-hour period,
transfusion of two or more units of packed red cells, bleeding at
a critical site (intracranial, intraspinal, intraocular, pericardial,
intra-articular, intramuscular with compartment syndrome, or
retroperitoneal), or fatal bleeding. Hemorrhagic stroke was a
key secondary safety endpoint. Other outcomes of interest
were subtype of stroke, systemic embolism, myocardial infarction, clinically relevant nonmajor and minor bleeding, and
overall and cardiovascular mortality. Although all efﬁcacy
and major bleeding events were adjudicated by an independent
committee during the double-blind phase of AVERROES, there
was no adjudication of outcome events during the open-label
extension.

shown according to baseline CHA2DS2-VASc and a modiﬁed
HAS-BLED score. Additional adjustment to account for imbalances in patient variables between those collected at baseline
and those collected at onset of the open-label extension (actual
age, previous stroke or transient ischemic attack, hypertension, heart failure or left ventricular ejection fraction of 35% or
less, peripheral artery disease, previous myocardial infarction,
diabetes, signiﬁcant bleeding while on vitamin K antagonist)
was performed for the major efﬁcacy and safety outcomes. All
data were collected, validated, and analyzed at the Population
Health Research Institute at Hamilton Health Sciences and
McMaster University, Hamilton, Canada. Statistical analysis
was conducted using software SAS (version 9.4).

Data Collection and Statistics

Study Conduct

Baseline characteristics as captured at the onset of the doubleblind phase of AVERROES were reported for patients entering
and not entering the open-label extension phase. Fisher’s exact
test or the chi-square test for categorical variables, depending
on the expected cell counts, and the two-sample t-test for
normally distributed variables or two-sample Wilcoxon test
for nonnormally distributed variables were used to test for
between-group differences in baseline variables.
Outcomes of interest were reported as total number of
events per patient cohort during the time of follow-up, and the
yearly incidence (as per 100 patient-years of follow-up) for
each outcome was calculated. Selected outcomes (stroke or
systemic embolism, hemorrhagic stroke, and major bleeding)
were visualized as Kaplan–Meier curves (time-to-ﬁrst event).
Subgroup analyses according to actual age (captured at
entry into the open-label extension), body weight, and renal
function (both captured at the onset of AVERROES) were
performed. Further, event rates for selected outcomes are

AVERROES and its open-label extension were funded by
Bristol-Myers Squibb and Pﬁzer. The open-label extension
was added to the study protocol in April 2010. AVERROES,
including a protocol amendment to enable the open-label
extension follow-up, is registered at ClinicalTrials.gov
(NCT00496769).

Results
Open-Label Extension Cohort
Of the 5,599 patients enrolled in AVERROES, a total of 3,280
patients were subsequently enrolled in the open-label extension (►Fig. 1), 1,671 patients who had received apixaban,
and 1,609 individuals who had received aspirin during the
double-blind phase. Five patients did not receive the ﬁrst
dose of apixaban. These patients were excluded, leaving a
total of 3,275 (58.5%) patients for analysis. During the openlabel extension, apixaban was approved in many countries

Table 1 Baseline characteristics
Enrolled in open-label
extension (N ¼ 3,275)

Not enrolled in open-label
extension (N ¼ 2,319)

p-Value

Age (y), mean  SD

69.2  9.4

70.8  9.7

< 0.001

Male sex, n (%)

1,928 (58.9)

1,344 (58.0)

0.506

Heart rate (beats/min), mean  SD

73.4  14.1

75.2  14.5

< 0.001

Systolic blood pressure (mm Hg), mean  SD

131.7  16.0

131.5  17.1

0.699

28.5  5.6

28.1  5.7

0.010

431 (13.2)

334 (14.4)

0.179

2

Body mass index (kg/m ), mean  SD
Risk factors for stroke, n (%)
Prior stroke or transient ischemic attack
Hypertension, receiving treatment

2,827 (86.3)

2,006 (86.6)

0.782

Heart failure

1,167 (35.6)

1,002 (43.2)

< 0.001

NYHA class I or II

992 (85.0)

816 (81.4)

0.026

NYHA class III or IV

175 (15.0)

186 (18.6)

0.026

Left ventricular ejection fraction 35% or below

164 (5.0)

124 (5.4)

0.576

Peripheral artery disease

79 (2.4)

74 (3.2)

0.078

Diabetes, receiving treatment

614 (18.7)

482 (20.8)

0.057

Mitral stenosis

57 (1.7)

57 (2.5)

0.061
(Continued)
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Table 1 (Continued)
Enrolled in open-label
extension (N ¼ 3,275)

Not enrolled in open-label
extension (N ¼ 2,319)

p-Value

Classiﬁcation of atrial ﬁbrillation, n (%)
Paroxysmal, n (%)

919 (28.1)

593 (25.6)

0.041

Persistent, n (%)

715 (21.8)

459 (19.8)

0.067

Permanent, n (%)

1,641 (50.1)

1,265 (54.6)

< 0.001

2.0  1.0

2.2  1.1

< 0.001

0 or 1

1,307 (39.9)

716 (30.9)

< 0.001

2

1,148 (35.1)

850 (36.7)

0.205

3 or more

820 (25.0)

750 (32.4)

< 0.001

3.3  1.4

3.4  1.5

< 0.001

0 or 1

313 (9.6)

187 (8.1)

0.056

2 or 3

1,628 (49.7)

1,083 (46.8)

0.030

4 or more

1,334 (40.7)

1,046 (45.2)

< 0.001

1.1  0.8

1.2  0.8

0.014

0 or 1

2,403 (73.4)

1,586 (68.8)

< 0.001

2

737 (22.5)

619 (26.8)

< 0.001

3 or more

134 (4.1)

101 (4.4)

0.599

ACE inhibitor or ARB

2,092 (64.1)

1,482 (64.2)

0.938

Verapamil or diltiazem

301 (9.2)

198 (8.6)

0.406

Beta-blocker

1,823 (55.8)

1,272 (55.1)

0.578

Digoxin

906 (27.7)

667 (28.9)

0.354

Amiodarone

342 (10.5)

284 (12.3)

0.034

Statin

1,143 (35.0)

718 (31.1)

0.003

CHADS2 score
Mean score  SD
Score, n (%)

CHA2DS2-VASc scorea
Mean score  SD
Score, n (%)

HAS-BLED scoreb
Mean score  SD
Score, n (%)

Medication use at baseline, n (%)

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blocker; NYHA, New York Heart Association; SD, standard
deviation.
Note: Baseline characteristics are shown as captured at the time of enrollment into the AVERROES double-blind phase. p-Value is from Fisher’s exact
test or the chi-square test for categorical variables, depending on the expected cell counts, and the two-sample t-test for normally distributed
variables or two-sample Wilcoxon test for nonnormally distributed variables. Missing data for patients entering the open-label extension: left
ventricular ejection fraction 35% (n ¼ 7), HAS-BLED score (n ¼ 1), medication use at baseline (n ¼ 9); missing data for patients not entering the openlabel extension: sex (n ¼ 1), prior stroke or transient ischemic attack, hypertension, heart failure, peripheral artery disease, and diabetes (all n ¼ 2),
left ventricular ejection fraction 35% or less (n ¼ 3), classiﬁcation of atrial ﬁbrillation (n ¼ 2), CHADS2 score (n ¼ 3), CHA2DS2-VASc score (n ¼ 3), HASBLED score (n ¼ 13), medication use at baseline except statin use (n ¼ 9), and statin use (n ¼ 12).
a
The CHA2DS2-VASc score ranges from 0 to 9 (2 points for each age > 75 years and prior stroke or transient ischemic attack, 1 point for each
hypertension, diabetes, vascular disease, age 65 to 74 years, or female sex. Vascular disease was deﬁned as peripheral artery disease or pathological
Q wave on electrocardiogram (ECG).
b
Due to missing information for some components, a modiﬁed HAS-BLED score was used. This score ranges from 0 to 7 (1 point for each hypertension
[systolic blood pressure > 160 mm Hg], liver disease, prior stroke or transient ischemic attack, signiﬁcant or major bleeding on vitamin K
antagonist, age > 65 years, concomitant therapy with an antiplatelet or nonsteroidal anti-inﬂammatory drug, and 8 or more alcoholic drinks per
week). Compared with the original HAS-BLED score (ranging from 0 to 9), every patient received 0 points for renal disease (data needed not
available) and labile international normalized ratio (INR) (no patient on vitamin K antagonist during open-label extension).
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which happened in a staggered fashion. Based on the timing
of these approvals and commercial availability of apixaban,
sites were notiﬁed to begin completing ﬁnal visits and
transition patients off of the study medication.
►Table 1 shows the baseline characteristics of patients
entering and not entering the open-label extension, data
being captured at the onset of AVERROES. There were some
signiﬁcant differences in baseline characteristics of the two
groups, including patients entering the open-label extension
being younger, being less likely to have a history of heart
failure, having a higher proportion of paroxysmal atrial
ﬁbrillation, and a lower CHADS2 and CHA2DS2-VASc score,
as compared with those not entering the open-label extension. There were 177 patients in the open-label extension
(5.4%), who received the reduced apixaban dose of 2.5 mg
twice daily. Median (interquartile range) follow-up duration
in the open-label extension was 3.0 (2.5–3.5) years.

Efﬁcacy and Safety of Apixaban during the Open-Label
Extension
Primary and secondary efﬁcacy and safety outcomes for the
open-label extension cohort are shown in ►Table 2. In this
cohort (n ¼ 3,275), the yearly rate of the primary composite
endpoint of stroke or systemic embolism was 1.0%. Rates for

Benz et al.

ischemic as well as unspeciﬁed stroke were 0.5 and 0.1%,
respectively, and systemic embolism occurred at an annual
rate of 0.1%. The yearly rate of hemorrhagic stroke was 0.3%.
The yearly rate of major bleeding was 1.2%. ►Fig. 3 shows
(unadjusted) Kaplan–Meier curves for the composite of
stroke or systemic embolism, for hemorrhagic stroke, and
for major bleeding. Additional analyses adjusting for imbalances in baseline variables for patients entering and not
entering the open-label extension showed similar annual
event rates for the composite of stroke or systemic embolism
and major bleeding (see ►Supplementary Table S1, available
in the online version).

Subgroup Analyses
Event rates of selected outcomes according to baseline
CHA2DS2-VASc and a modiﬁed HAS-BLED score during the
open-label extension are shown in ►Table 3. The corresponding Kaplan–Meier curves are shown in ►Fig. 4. Selected outcomes for subgroups according to age, body weight, and renal
function during the open-label extension are shown in
►Table 4. The corresponding Kaplan–Meier curves are attached in the Supplementary Material (►Supplementary
Figs. S2–S4, available in the online version).

Table 2 Outcomes
Open-label extension cohort

Total apixaban exposure cohort

Number of patients (n)

3,275

4,414

Median (interquartile range) follow-up

3.0 (2.5–3.5) years

3.0 (1.6–4.1) years

Outcomes

Number of events

Incidence

Number of events

Incidence

Stroke or systemic embolism

98

1.0

149

1.1

Stroke, systemic embolism, or death

381

4.1

522

4.0

Stroke, systemic embolism, myocardial infarction,
or death from vascular reason

267

2.8

398

3.1

Stroke, systemic embolism, myocardial infarction,
or death from vascular reason, or major bleeding

337

3.6

468

3.6

88

0.9

137

1.1

Stroke
All
Ischemic

48

0.5

83

0.6

Hemorrhagic

29

0.3

35

0.3

Unspeciﬁed

11

0.1

20

0.2

Systemic embolism

12

0.1

14

0.1

Myocardial infarction

59

0.6

83

0.6

From any cause

317

3.4

428

3.3

From vascular cause

199

2.1

283

2.2

From nonvascular cause

118

1.3

145

1.1

Major

110

1.2

153

1.2

Clinically relevant non major

152

1.6

247

1.9

Minor

259

2.9

422

3.5

Death

Bleeding

Note: Incidence is reported as per 100 patient-years.
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Table 3 Event rates for selected outcomes during the openlabel extension according to baseline CHA2DS2-VASc and HASBLED score
Outcome

Score

Stroke or
systemic
embolism

CHA2DS2-VASc
score

Hemorrhagic
stroke

Major
bleeding

Events/
patients

Incidence

0 or 1

5/313

0.5

2 or 3

43/1,628

0.9

4 or greater

50/1,334

1.4

23/2,403

0.3

HAS-BLED score
0 or 1
2

4/737

0.2

3 or greater

2/134

0.6

81/2,403

1.2

HAS-BLED score
0 or 1
2

19/737

0.9

3 or greater

10/134

2.9

Note: Incidence is reported as per 100 patient-years.

(available in the online version) shows event rates for
patients that had been allocated to apixaban, and for patients
that had been allocated to aspirin during the double-blind
phase of AVERROES, and there were no signiﬁcant betweengroup differences in outcomes during the open-label
extension. ►Supplementary Table S3 (available in the online
version) shows event rates for the 177 patients who were
receiving apixaban at a dose of 2.5 mg twice daily.
During a median follow-up duration of 3.0 years, a total of
596 out of 3,275 (18.2%) patients in the open-label extension
cohort discontinued apixaban early (►Fig. 1). Antithrombotic
therapy and site-reported clinical outcomes during the ﬁrst
30 days after completion of the open-label extension are shown
in ►Supplementary Table S4 (available in the online version).

Total Apixaban Exposure Cohort

Fig. 3 Unadjusted Kaplan–Meier curves for selected outcomes (openlabel extension cohort). Curves truncated.

Other Outcomes of Interest during and after the OpenLabel Extension
The rate of myocardial infarction was 0.6% per year for the
open-label extension cohort. Yearly rates of death from any
cause and cardiovascular death were 3.4 and 2.1%, respectively. Rates of clinically relevant nonmajor and minor bleeding were 1.6 and 2.9% per year. ►Supplementary Table S2
Thrombosis and Haemostasis
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This cohort allowed analyses of all patients that received
apixaban, at any time from the beginning of AVERROES until
the conclusion of the open-label extension. It comprised
4,414 patients (open-label extension cohort as described
previously, and patients allocated to apixaban during AVERROES but not enrolled in the extension). Median (interquartile range) follow-up duration in the total apixaban exposure
cohort was 3.0 (1.6–4.1) years. The yearly rate of the composite of stroke or systemic embolism was 1.1% (►Table 2).
Annual rates for ischemic and unspeciﬁed stroke, and systemic embolism were 0.6, 0.2, and 0.1%, respectively. The
yearly rate of hemorrhagic stroke was 0.3%. The rate of major
bleeding was 1.2% per year. ►Fig. 5 shows (unadjusted)
Kaplan–Meier curves for the composite of stroke or systemic
embolism, for hemorrhagic stroke, and for major bleeding for
the total apixaban exposure cohort.
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Table 4 Event rates for selected outcomes during the openlabel extension according to age, body weight, and kidney
function

Age (y)

Body
weight
(kg)

Kidney
function
(serum
creatinine
in mg/dL)

Outcome

Subgroup

Events/
patients

Incidence

Stroke or
systemic
embolism

80

23/635

1.4

< 80

75/2,640

1.0

Hemorrhagic
stroke

80

8/635

0.5

< 80

21/2,640

0.3

Major
bleeding

80

37/635

2.3

< 80

73/2,640

0.9

Stroke or
systemic
embolism

60

17/461

1.3

> 60

81/2,814

1.0

Hemorrhagic
stroke

60

7/461

0.5

> 60

22/2,814

0.3

Major
bleeding

60

19/461

1.4

> 60

91/2,814

1.1

Stroke or
systemic
embolism

1.5

10/186

2.2

< 1.5

88/3,089

1.0

Hemorrhagic
stroke

1.5

6/186

1.3

< 1.5

23/3,089

0.3

Major
bleeding

1.5

12/186

2.6

< 1.5

98/3,089

1.1

Note: Incidence is reported as per 100 patient-years.

risk for thromboembolism.8,10 As a result, it is currently being
recommended for this indication by American and European
guidelines for the management of atrial ﬁbrillation.11,12 AVERROES showed a clear beneﬁt for apixaban over aspirin in
patients with atrial ﬁbrillation that were considered unsuitable for vitamin K antagonist therapy.8 During the open-label
extension of AVERROES, apixaban proved to be both effective,
with continuing low rates for stroke or systemic embolism, and
safe, with low rates for hemorrhagic stroke and major bleeding
over a median follow-up duration of 3.0 years. No additional
long-term safety concerns were identiﬁed.

Efﬁcacy

Fig. 4 Unadjusted Kaplan–Meier curves for selected outcomes
according to CHA2DS 2-VASc and HAS-BLED score (open-label extension-cohort). Curves truncated.

Discussion
The oral direct factor Xa inhibitor apixaban has been shown to
be both effective and safe in patients with atrial ﬁbrillation at

The primary composite efﬁcacy endpoint of stroke or systemic
embolism tended to be lower in the open-label extension
cohort as compared with the yearly event rate in patients
allocated to apixaban during AVERROES (1.0 vs. 1.6% per year)
(►Supplementary Table S5, available in the online version).
The annual rate of stroke or systemic embolism during the
open-label extension is also in line with ﬁndings from the
ARISTOTLE trial, which tested apixaban against warfarin for
the prevention of thromboembolism in patients with atrial
ﬁbrillation and at least one risk factor for stroke and found a
rate of 1.3% per year for patients on apixaban.10
Additional analyses according to age, body weight, renal
function, baseline CHASDS2-VASc, and a modiﬁed HAS-BLED
score demonstrate the efﬁcacy of apixaban across clinically
important subgroups of patients with atrial ﬁbrillation.
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Safety
During the open-label extension, apixaban was shown to be
associated with continuing low rates for both hemorrhagic
stroke and major bleeding (0.3 and 1.2% per year, respectively), as compared with 0.2 and 1.4% per year for patients
allocated to apixaban during the double-blind phase of
AVERROES (►Supplementary Table S5, available in the
online version).8 These results add to ﬁndings derived
from the ARISTOTLE study, where yearly rates for hemorrhagic stroke and major bleeding (according to the International Society on Thrombosis and Haemostasis criteria) in
study participants allocated to apixaban were 0.2 and 2.1%.10
Subgroup analyses provided further insights into the
safety proﬁle of apixaban across clinically important subsets
of patients during the open-label extension.
In the total apixaban exposure cohort, yearly rates for
hemorrhagic stroke and major bleeding tended to be as low
as or lower (0.3 and 1.2%, respectively) than those observed
during apixaban treatment in the double-blind phase of
AVERROES.

Other Outcomes of Interest
During the open-label extension, apixaban was shown to be
associated with rates of overall and cardiovascular mortality
were similar to those observed during the double-blind
phase of the trial, reﬂecting an older, high-risk patient
population with many comorbidities. There was no difference in outcomes during the open-label extension with
respect to what antithrombotic regimen patients had been
allocated to during the double-blind phase of AVERROES.

Event Rates Compared with Those at the End of Other
Anticoagulation Trials

Fig. 5 Unadjusted Kaplan–Meier curves for selected outcomes (total
apixaban exposure cohort). Curves truncated.

Our analyses in all patients that received apixaban at any
time from the beginning of AVERROES to the end of the openlabel extension (total apixaban exposure cohort) showed
that yearly rates for the composite of stroke or systemic
embolism are similarly low in this cohort.
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With respect to other pivotal trials of nonvitamin K antagonists
in patients with atrial ﬁbrillation, apixaban is the only direct
oral anticoagulant which has been studied against both aspirin
and warfarin,8,10 whereas the remainder were exclusively
tested against vitamin K antagonists (i.e., warfarin). This report
showed continuing low rates for important efﬁcacy and safety
outcomes after the end of the double-blind phase of AVERROES. Increased rates for both thromboembolic and bleeding
events have been observed after conclusion of ARISTOTLE
(apixaban) and ROCKET-AF (rivaroxaban), as both studies
did not provide an open-label extension and all patients
were switched to warfarin after trial conclusion.13,14 With
respect to edoxaban, ENGAGE AF-TIMI 48 being conducted
later in time, a speciﬁc transition plan was performed and
effectively protected study participants from an excess of
thrombotic and bleeding events.15 The RELY-ABLE study,
which was initiated after the conclusion of RE-LY, provided
access to dabigatran only for the patients that had been
allocated to receive dabigatran during the double-blind phase
of the trial, and showed slightly higher or similar event rates for
both efﬁcacy and safety outcomes.

Study Limitations
Only 58.5% of participants enrolled in AVERROES entered the
open-label extension, which may have inﬂuenced the results

Long-Term Treatment with Apixaban in Patients with Atrial Fibrillation
through selection and survivorship bias. The overall risk proﬁle
of the subset of patients entering the open-label extension was
lower than that of those enrolled in the main trial. More than a
third of patients (39.9%) had a CHADS2 score of 0 or 1, indicating
low or moderate stroke risk. As opposed to the double-blind
phase of the study, there was no adjudication of efﬁcacy and
safety outcomes in the open-label extension. We cannot exclude
the possibility of underreporting of events. Further, this report
is primarily descriptive as there was no control group during the
open-label extension. Finally, median follow-up duration in
the open-label extension was only 3.0 years and depended on
the timing of regulatory and reimbursement approvals.

Conclusion
Following the completion of the double-blind phase of
AVERROES, annual rates of stroke or systemic embolism,
hemorrhagic stroke, and major bleeding remained as low as
those observed during apixaban treatment in the main trial.
These data, based on a median follow-up duration of 3.0
years, support the long-term efﬁcacy and safety of apixaban
in patients with atrial ﬁbrillation.

What is known about this topic?
• The direct oral factor Xa inhibitor apixaban is effective
in reducing thromboembolic risk in patients with
atrial ﬁbrillation and risk factors for stroke.
• AVERROES was a randomized clinical trial that showed
superiority of apixaban over aspirin in atrial ﬁbrillation patients that were considered unsuitable for
vitamin K antagonist therapy.
• At the conclusion of AVERROES, an open-label extension was initiated to allow study participants to receive, or continue to receive, apixaban until it became
locally available in their countries.

What does this paper add?
• During the open-label extension of AVERROES, low annual
rates of stroke or systemic embolism (1.0%), hemorrhagic
stroke (0.3%), and major bleeding (1.2%) were observed in
3,275 patients with atrial ﬁbrillation receiving apixaban
over a median follow-up duration of 3.0 years.
• In an analysis of total patient-years exposed to apixaban, from the start of the double-blind phase of
AVERROES until the end of the open-label extension,
annual event rates were 1.1% for stroke or systemic
embolism, 0.3% for hemorrhagic stroke, and 1.2% for
major bleeding.
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