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The 2006 NICE guideline on the man-
agement of atrial fibrillation (AF) rec-

ommends warfarin as the antithrombotic
of choice to prevent stroke.1 Subsequent
technology appraisals have recom-
mended dabigatran (Pradaxa)2 and
rivaroxaban (Xarelto)3 as alternatives to
warfarin (with slight differences, the risk
factors defining treatment eligibility).
Recent NICE guidance also recommends
apixaban (Eliquis) as an option for pre-
venting stroke and systemic embolism 
in people with nonvalvular AF with risk
factors.4

The technology
Apixaban is, like rivaroxaban, a factor Xa
inhibitor (dabigatran is a direct thrombin
inhibitor). Unlike warfarin, none of these
newer anticoagulants requires monitor-
ing. Apixaban is licensed for the preven-
tion of stroke and systemic embolism in
adult patients with nonvalvular AF with
one or more risk factors (eg prior stroke
or transient ischaemic attack, age ≥75
years, hypertension, diabetes mellitus or
symptomatic heart failure). 

The recommended dose is 5mg twice
daily, though this should be halved in
patients with severe renal impairment (cre-
atinine clearance 15–29ml per min) or
who have at least two of: age ≥80 years,
body weight ≤60kg or serum creatinine
≥1.5m per dl. Due to lack of clinical expe-
rience, apixaban is not recommended in
patients with creatinine clearance <15ml
per min or in patients undergoing dialysis. 

No dose adjustment is necessary in
patients with mild or moderate renal
impairment or mild or moderate hepatic
impairment, though apixaban should be
used with care in the latter group. It is not
recommended in patients with severe
hepatic impairment and it is contraindi-
cated in those with hepatic disease asso-
ciated with coagulopathy and clinically
relevant bleeding risk. Strong inhibitors
and inducers of hepatic CYP3A4 and 
P-gp enzymes affect the clearance of apix-
aban; full details are provided in the SPC.

Clinical trials
Apixaban has been compared with war-
farin in patients with AF and at least one
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KEY POINTS

n apixaban is a factor Xa inhibitor for the prevention of
stroke and systemic embolism in adults with nonvalvular
atrial fibrillation with one or more risk factors for stroke

n a month’s treatment at the recommended dose of 5mg twice daily costs £61.50

n it is noninferior, and probably superior, to warfarin in preventing stroke or sys-
temic embolism

n it is superior to aspirin in preventing stroke or systemic embolism in patients for
whom warfarin is inappropriate

n it is associated with a lower risk of major and clinically relevant nonmajor bleed-
ing than warfarin but not aspirin

n apixaban increases the choice of oral anticoagulants as an alternative to warfarin
in the prevention of stroke and systemic embolism in patients with nonvalvular
atrial fibrillation and other risk factors 



additional risk factor for stroke in the
ARISTOTLE trial (Apixaban for Reduction
in Stroke and Other Thromboembolic
Events in Atrial Fibrillation)5 and with
aspirin in the AVERROES trial (Apixaban
Versus Acetylsalicylic Acid to Prevent
Stroke in Atrial Fibrillation Patients Who
Have Failed or Are Unsuitable for Vitamin
K Antagonist Treatment).6

The primary efficacy end-point in both
trials was stroke or systemic embolism;
ARISTOTLE was powered for noninferiority
for this as a primary end-point but supe-
riority was assessed as a secondary end-
point.

The median duration of follow-up for
ARISTOTLE (n=18 201) was 1.8 years.
AVERROES (n=5599) was terminated
early after a mean follow-up of 1.1 years
when a planned interim analysis revealed
a clear benefit for apixaban. The principal
findings are summarised in Table 1. 

In ARISTOTLE, patients treated with
warfarin were in the target INR range
(2.0–3.0) for a mean of 62 per cent of the
time. Apixaban was noninferior to war-
farin (and superior as a secondary end-
point) for the prevention of stroke or
systemic embolism combined. It also sig-
nificantly reduced the incidence of any
stroke, haemorrhagic stroke and all-
cause death. There were no significant
differences in efficacy end-points in
patient subgroups. 

In AVERROES, apixaban approxi-
mately halved the risk of stroke or sys-
temic embolism, or stroke alone,
compared with aspirin. Differences in the
incidence of haemorrhagic stroke and all-
cause death were not statistically signifi-
cant. There were no significant
differences in efficacy end-points in
patient subgroups except that the reduc-
tion in stroke or systemic embolism with

apixaban was greater in patients with
prior stroke or transient ischaemic attack
(2.5 vs 8.3 per cent per year).

Fewer patients discontinued apixa-
ban than warfarin (25.3 vs 27.5 per cent,
p=0.001) or aspirin (17.9 vs 20.5 per
cent, p=0.03).

Adverse effects
Apixaban was associated with a signifi-
cantly lower incidence of major bleeding
and clinically relevant nonmajor bleeding
than warfarin but not aspirin (see Table
1). The net clinical outcome of stroke, sys-
temic embolism, major bleeding and
death from any cause was significantly
lower with apixaban than warfarin (6.13
vs 7.20 per cent per year, p<0.001) and
(for stroke, systemic embolism, MI, death
from vascular causes and major bleed-
ing) aspirin (5.3 vs 7.2 per cent per year,
p=0.003).
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Table 1. Principal efficacy and safety end-points (per cent per year) in the ARISTOTLE and
AVERROES trials

ARISTOTLE AVERROES
apixaban warfarin apixaban aspirin

Stroke or systemic 1.27b 1.60 1.6c 3.7
embolisma

Stroke 1.19b 1.51 1.6c 3.4

Haemorrhagic stroke 0.24c 0.47 0.2e 0.3

All-cause death 3.53d 3.94 3.5f 4.4

Major bleeding 2.13c 3.09 1.4g 1.2

major or clinically relevant clinically relevant
nonmajor nonmajor

4.07c 6.01 3.1h 2.7

aprimary end-point  bp=0.01  cp<0.001  dp=0.047  ep=0.45  fp=0.07  gp=0.57
hp=0.035

Place in therapy
There have been significant develop-
ments in the management of stroke over
the last two decades, though it remains
a devastating condition. It carries signif-
icant morbidity and mortality and is a

major cardiovascular challenge. Stroke
is currently the third largest cause of
death and the single largest cause of
adult disability in England.1 More than
900 000 people are currently living with
the effects of stroke, and half are
dependent on others for help with activ-

ities of daily living. Stroke has an esti-
mated cost to the economy of £7 billion
a year, with a direct cost to the NHS of
£2.8 billion.2

AF accounts for 15 per cent of all
strokes3 and incidence of stroke attribut-
able to AF rises with age (23.5 per cent



in people aged 80–89).4 Mortality from
AF-related strokes is almost double that
of other strokes and functional deficits
are more likely to be severe.5 It is there-
fore vital that when AF is detected, appro-
priate management is initiated to reduce
the risk of thromboembolic events.

Warfarin
The CHADS2 and CHA2DS2-VASc6 risk
score systems are validated tools for indi-
vidual risk stratification, and should be
used to guide decisions regarding the
need for anticoagulation in AF, along with
open discussion with the patient. Where
anticoagulation is indicated, warfarin
offers cost-effective stroke prevention
with a relative risk reduction of 62 per
cent and a reduction in all-cause mortality
of 26 per cent versus control.7

Warfarin therapy does, however,
have disadvantages. It requires moni-
toring of INR and regular blood tests,
and efficacy is strongly dependent on
time in therapeutic range. The above
factors, combined with fears regarding
bleeding, lead to high rates of discon-
tinuation. Many physicians remain reti-
cent to recommend warfarin in older
patients, despite evidence that they
benefit more than younger counter-
parts.8

Apixaban
In recent years a number of alternative
drugs have become available.
Dabigatran, rivaroxaban and apixaban
have all shown noninferiority to warfarin
in the prevention of stroke and systemic
emboli.9–11 Their advantages are ease
of use, predictable anticoagulant
effects, low propensity for food and
drug inter actions, and lower rates of
intracranial bleeding than with war-
farin.12

As detailed above, in the ARISTOTLE
trial apixaban showed superiority (sec-
ondary end-point) over warfarin in 
preventing stroke or peripheral throm-
boembolism. This was primarily driven
by a reduction in haemorrhagic stroke,
with ischaemic stroke rates similar in
the two groups. There was also less
major bleeding and lower mortality.11 In
the AVERROES study, apixaban showed
superiority to aspirin in preventing

stroke and systemic emboli with similar
bleeding rates.13 

Apixaban does not require monitoring
or regular blood tests and is well toler-
ated. In the ARISTOTLE study discontinu-
ation was less frequent with apixaban
compared to warfarin.15

There are no direct data comparing
apixaban with dabigatran or rivaroxa-
ban, though indirect comparisons sug-
gest similar efficacy with reduced rates
of major and minor bleeding. More
robust data are required to draw any
firm comparisons.14–16

Recent NICE and European Society of
Cardiology (ESC) guidelines recommend
apixaban as a treatment option to prevent
stroke and systemic embolism in people
with nonvalvular AF.6,17 Apixaban is cost
effective when compared to warfarin with
an annual cost of £803, similar to rivarox-
aban and dabigatran.18,19

Despite a reduction in bleeding rate
with apixaban compared to warfarin, it
is important to note that there is no
available antidote and no reliable labor -
atory assay. 

Conclusion
Direct thrombin and factor Xa inhibitors
are an exciting development in the pre-
vention of stroke and systemic emboli in
AF. They may replace warfarin in many
patients with AF due to convincing data
both on efficacy and safety as well as
convenience. However, challenges
remain with respect to lack of specific
antidotes and higher costs. 

Those well established on warfarin
with good INR control are unlikely to
derive significant benefit by switching
agents. Apixaban is superior to aspirin
in stroke prevention for those unable to
take warfarin, with a similar bleeding
risk and thus may have an additional
niche in the market. 

There is a lack of data to directly
compare the new oral anticoagulants
and a need for more research into the
management of bleeds for patients tak-
ing these drugs.
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