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Abstract: Oral anticoagulant therapy for stroke prevention in atrial fibrillation patients has
been remarkably changed by the introduction of non-vitamin k oral anticoagulants (NOAC).
Apixaban was the third NOAC introduced to clinical practice. Aim was to outline the current
evidence for Apixaban in stroke prevention in atrial fibrillation patients in the randomized
trials and real-world data. Apixaban has been shown to be superior to warfarin in preventing
stroke and systemic embolism and causes significantly less major bleeding based on large
randomized trials. These data are confirmed in real-world studies. Apixaban has been shown
to be safe and effective in atrial fibrillation patients in acute coronary syndrome or under-
going PCI in combination with a P2Y, inhibitor. Regarding expanded use of apixaban also
in valvular heart disease patients, there is still missing knowledge in relation to the safety and
efficacy of apixaban which is being addressed by ongoing randomized clinical trials.
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Core Evidence Clinical Impact Summary

Outcome Measure | Evidence Implications

Disease-oriented Clinical trials ~ Apixaban has been shown to be safe and effective in non-

evidence valvular atrial fibrillation patients

Patient-oriented Clinical trials ~ Apixaban has been shown to be effective in the prevention
evidence of stroke and thromboembolic events. On the other hand,
it has been shown to be superior to warfarin regarding

major bleeding events.

Economic evidence Articles Apixaban has been shown to be cost-effective compared
to warfarin in patients with non-valvular atrial fibrillation
and increased risk of stroke

.
Introduction

Stroke prevention in atrial fibrillation is a major issue. Atrial fibrillation, the arrhythmia
with the highest prevalence in the population, is getting even more frequent in the elderly
population' and is associated with an increased all-cause mortality.” In the elderly
population over one third of strokes are linked to atrial fibrillation.> Atrial fibrillation is
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associated with a two to seven-fold increase in the risk of
stroke which is dependent on the CHA,DS,VASC Score.*
Thus preventing stroke is crucial in these patients. Second,
atrial fibrillation patients are more likely to suffer from other
cardiovascular diseases which makes safety and reduced
bleeding risk compared to the therapy with vitamin
k antagonist an important issue. Lately, four non-vitamin
k oral anticoagulants, namely apixaban, dabigatran, edoxaban
and rivaroxaban, have been approved for stroke prevention in
non-valvular atrial fibrillation patients,”® showing non-
inferiority to vitamin k antagonists (VKA). Apixaban is the
third non-vitamin k oral anticoagulant approved. Lately, grow-
ing evidence for its use in patients with atrial fibrillation
undergoing percutaneous coronary interventions (PCI) for
acute coronary syndrome (ACS), real-world data and first
hypothesis generating data in patients with valvular heart
disease undergoing percutaneous valve procedures have
emerged. We will discuss the current evidence for apixaban
in atrial fibrillation patients.

Role of Apixaban in Prevention of

Stroke in Atrial Fibrillation Patients
The first double-blind, randomized controlled trial of apixaban
compared to acetylsalicylic acid in the prevention of stroke or
systemic embolism was the AVERROES trial” (Table 1). This
study included patients who were unable to take vitamin

Table | Summary of ARISTOTLE and AVERROES Trials

k antagonists (VKA) or failed VKA therapy. The trial enrolled
5599 patients randomized to either apixaban or aspirin. In
2010 the trial was discontinued early due to a clear significant
benefit of apixaban in stroke prevention with an annual rate of
stroke or systemic embolism of 1.6% in patients on apixaban
compared to 3.7% in patients on aspirin.'® There was no
difference in all-cause mortality. In a post hoc analysis, there
was a significant reduction of rehospitalization for cardiovas-
cular reasons in the apixaban group with 12.3% per year
compared with 15.4% in the aspirin group. Rehospitalization
was an independent predictor of mortality in this analysis.'!
Risk of major bleeding (HR1.13) and minor bleeding (HR
1.24) was slightly higher on apixaban, with no difference in
rate of intracranial haemorrhage.

The apixaban for reduction in stroke and other throm-
botic events in atrial fibrillation (ARISTOTLE) trial was
published in 2011° (Table 1). In this double-blind rando-
mized non-inferiority trial apixaban was compared to war-
farin in the prevention of stroke and systemic embolism in
18.201 patients with atrial fibrillation. Median age at
enrolment was 70 years. Included where patients with >2
episodes of atrial fibrillation within the last 12 months and
>1 of the following risk factors: >75 years of age, history
of stroke or systemic embolism, symptomatic heart failure
in the last 3 months, diabetes or hypertension requiring
pharmacologic treatment.”>'? In this large randomized trial,

ARISTOTLE

AVERROES

Study design

Noninferiority, Phase lll, randomized double blind,

double dummy trial

Superiority, Phase lll, randomized, double blind, double

dummy trial

Study objective

Apixaban 5 mg BD versus warfarin (INR range 2.0-3.0)

Apixaban 5mg BD versus aspirin (81-324 mg daily)

Inclusion criteria

Patients with NVAF and at least one other stroke risk factor

Patients with NVAF unsuitable for VKA

Randomized subjects

18,201

5599

Primary efficacy endpoint

Fewer strokes/systemic embolism: 21% RRR, 0.33% ARR
(1.27% per year [n=212] with Apixaban vs 1.60%

per year [n=265] with warfarin; HR=0.79 [95% ClI:
0.66-0.95] p=0.01).

Fewer strokes/systemic embolisms: 55% RRR, 2.1% ARR
(1.62% per year [n=51] with Apixaban vs 3.63% per year
[n=113] with aspirin; HR=0.45 [95% Cl: 0.32-0.62]
p<0.0001).

Primary safety endpoint

Apixaban demonstrated fewer major bleeds:31% RRR,
0.96% ARR (2.13% per year (n=327) with Apixaban vs
3.09% per year (n=462) with warfarin; HR=0.69 (95% ClI:
0.60-0.80) p<0.001).

Comparable rate of major bleeding: 1.41% per year
(n=45) with Apixaban vs 0.92% per year (n=29) with
aspirin; HR=1.54 (95% ClI: 0.96-2.45) p=0.0716

Key secondary endpoint

Deaths from any cause were observed in 603 patients
treated with Apixaban (3.52% per year) and in 669
patients treated with warfarin (3.94% per year); HR=0.89
(95% Cl: 0.80-0.99; p=0.047)

All-cause mortality: 3.5% per year in the apixaban group,
4.4% per year in aspirin group (p = 0.07).
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apixaban did not only meet its primary goal of noninfer-
iority but was superior to warfarin in the prevention of
stroke or systemic embolism, major bleeding and all-cause
mortality. Rate of stroke or systemic embolism was sig-
nificantly lower (1.27%/year) on apixaban compared with
warfarin (1.6%/year, hazard ratio (HR) 0.79, p<0.001).
Rate of all-cause mortality was significantly lower on
apixaban (3.52%/year) compared with warfarin (3.94%/
year, HR 0.89, p=0.047).” These findings are in line with
the results of the other trials on NOACS, where mortality
was lower compared with warfarin.>®

Major Bleeding

Major bleeding still is the most relevant adverse event.
Apixaban was associated with a significantly lower risk
of major bleeding (2.13%/year) compared with war-
farin (3.09%/year, HR 0.69, p<0.001) in ARISTOTLE.>"
Moreover, 30 days risk of mortality after a major bleeding
event was significantly lower on apixaban compared with
warfarin (HR 0.5, 95% CI 0.33-0.74)." Intracranial haemor-
rhage was lower on apixaban, which is in line with the data
from other NOACS.>™® Age, prior stroke or transient ischemic
attack (TIA), diabetes, anemia, prior haemorrhage, aspirin and
nonsteroidal anti-inflammatory drugs (NSAID) were indepen-
dent predictors of major hemorrhage."? For risk evaluation, the
HAS-BLED score had a predictive value for major haemor-
rhage in patients on apixaban. Patients with a HAS-BLED
score of >3 derived the most benefit from apixaban compared
with warfarin in the reduction of intracranial haemorrhage.'*
Risk of gastrointestinal bleeding was similar for apixaban and

warfarin.>!?

Real-World Data on Apixaban

Real-world studies on the use of apixaban compared with
warfarin and other NOACS help to understand in less selected
patient populations the efficacy and safety in certain clinical
conditions. A large meta-analysis on the real-world use of
apixaban in the prevention of stroke in atrial fibrillation
patients'® included a total of 170.814 patients of 16 studies.
Included were three single-center cohorts, 6 studies from
insurance databases, 1 regional database and 6 nationwide
registries. Mean age was 70 years. In 4 studies patients with
a high thromboembolic risk based on a CHA,DS,-VASc score
>4 were enrolled. Dose reduction to 2.5mg bid ranged from
13.5% to 37.8% in these studies. Real-world studies confirmed
a lower risk of stroke or systemic embolism compared
with warfarin'”'® (Table 2) and lower risk of major bleeding.
In a metaanalysis'® there was a significant reduction in

thromboembolic risk (OR, 0.77; 95% CI, 0.64—0.93) compared
with warfarin in the regular dose group, however, in the
reduced dose group, there was a 27% relative risk increase in
any thromboembolic events. Regarding rate of stroke, there
was no significant difference between apixaban and warfarin in
the regular as well as the reduced dose group.

Consistent with the ARISTOTLE trial major bleeding
was significantly lower on apixaban compared with war-
farin (OR, 0.62; 95% CI 0.51-0.75), in both dosing groups
and the risk of intracranial haemorrhage was also signifi-
cantly reduced with apixaban (36% relative risk reduc-
tion). Compared with the other NOACS apixaban was
comparable to rivaroxaban and dabigatran regarding stroke
and systemic embolism, however, risk of major bleeding

was significantly lower on apixaban.”® %

Apixaban in Atrial Fibrillation Patients
in Acute Coronary Syndrome and
Undergoing Percutaneous Coronary

Interventions (PCI)

Triple therapy in atrial fibrillation patients undergoing PCI
has been shown to carry a higher risk of major bleeding
compared to dual therapy. In the WOEST trial VKA plus
Clopidogrel, in PIONEER-AF Rivaroxaban plus Clopidogrel
and in RE-DUAL-PCI Dabigatran plus Clopidogrel or
Ticagrelor were associated with a lower rate of major bleed-
ing compared to triple therapy.”* 2 In the AUGUSTUS trial,
an international randomized controlled trial with a 2x2 fac-
torial design®’ 4614 patients were assigned to apixaban or
vitamin K antagonist and aspirin or placebo for 6 months.
Patients were eligible for inclusion with an acute coronary
syndrome or undergoing PCI and in need for a P2Y, inhi-
bitor. Clinically relevant or major bleeding within 6 months
of follow-up was significantly lower on apixaban compared
with warfarin (10.5% vs 14.7%, HR 0.69, p<0.0001). Adding
aspirin compared with placebo resulted in a significant
increase in bleeding complications (16.1% vs 9.0%; HR
1.89, p< 0.0001). Compared to warfarin rate of death and
rehospitalization was significantly lower on apixaban (23.5%
vs 27.4%; HR 0.83; p=0.002), driven by a lower rehospita-
lization rate on apixaban (22.5% vs 25.3%) Regarding
ischemic events (stroke, myocardial infarction, stent throm-
bosis and revascularization) there was no significant differ-
ence between groups. Event rates were highest under triple
therapy with VKA, P2Y |, inhibitor and aspirin (27.5%) and
lowest on apixaban plus P2Y y, inhibitor (22.0%).
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Table 2 Real-World Studies on the Use of Apixaban Compared with Warfarin and Other NOACS

Proietti et al'®

Coleman et al'’

Yoa et al'®

Li et al'?

Study design

Meta-analysis on the real-world
use of apixaban in the
prevention of stroke in atrial
fibrillation patients three single-
center cohorts, 6 studies from
insurance databases, | regional
database and 6 nationwide

registries

Retrospective study using
MarketScan claims from
January 2012 to

October 2014

I:1 propensity-score
matched

Effectiveness and safety
of dabigatran,
rivaroxaban, and
apixaban versus
warfarin in nonvalvular

atrial fibrillation

Retrospective study used four
large US claims databases of
NVAF patients newly initiating
apixaban or warfarin from
January 1, 2013 to
September 30, 2015.

I:1 warfarin-apixaban
propensity score matching

Inclusion criteria

Patients with NVAF

Patients with NVAF

Patients with NVAF

Patients with NVAF

in thromboembolic risk (OR,
0.77; 95% Cl, 0.64-0.93)
compared with warfarin in the
regular dose group, however in
the reduced dose group there
was a 27% relative risk increase in
any thromboembolic events
major bleeding was significantly
lower on apixaban compared
with warfarin (OR, 0.62; 95%
confidence interval (Cl),
0.51-0.75), in both dosing groups
and the risk of intracranial
haemorrhage was also
significantly reduced with
apixaban (36% relative risk

reduction).

nonsignificantly reduce the
combined endpoint of
ischemic stroke or
Intracranial hemorrhage
versus warfarin.

Ischemic stroke risk was
nonsignificantly increased
with apixaban (HR=1.13,
95% Cl=0.49-2.63) versus

warfarin.

For Apixaban vs
warfarin:
Stroke/systemic
embolism 0.67
(0.46-0.98)

Any bleeding 0.45
(0.34-0.59)
Intracranial
hemorrhage 0.24
(0.12-0.50)
Gastrointestinal
bleeding 0.51
(0.37-0.70)

Subjects 170,814 4083 apixaban and 4083 15,390 76,940
warfarin users were (38,470 warfarin and 38,470
matched apixaban)

Results Significant reduction for apixaban | Apixaban was found to HR and Cl: Apixaban initiators had

a significantly lower risk of
stroke/SE (HR: 0.67, 95% ClI:
0.59-0.76) and major bleeding
(HR: 0.60, 95% Cl: 0.54-0.65)
than warfarin initiators.
Compared to warfarin,
apixaban use was associated
with a 40% lower risk of major
bleeding (HR: 0.60, 95% ClI:
0.54-0.65, p<0.001) within
one year of treatment

initiation.

The AUGUSTUS trial supports the idea of dual ther-
apy with apixaban and a P2Y, inhibitor in atrial fibrilla-
tion patients undergoing PCI. Larger randomized powered
trials are needed to prove or decline the slight increase in
ischemic events seen in the trial on dual therapy.

Apixaban After Structural Heart

Interventions

Optimal anticoagulation regimen in atrial fibrillation patients
undergoing structural heart interventions is still unclear.
However, rate of atrial fibrillation in patients undergoing trans-
femoral aortic valve replacement (TAVR) ranges from 32.9%
in the PARTNER trial*® to 46.8% in the Core Valve high-risk
study. In patients undergoing cardiac surgery atrial fibrillation
is an independent predictor of stroke, death and heart failure.”
Single-center experiences point at a significantly higher 30-day

early safety endpoint in TAVR patients in atrial fibrillation.
Whereas apixaban was superior to warfarin in the prevention
of thromboembolic events at a lower bleeding rate in the
ARISTOTLE trial, subgroup analysis in patients with valvular
heart disease demonstrated comparable results to warfarin.*
A single-center study in 617 TAVR patients, with 272 in atrial
fibrillation or with new-onset atrial fibrillation after TAVR
demonstrated a significantly lower earl safety endpoint (p<
0.01) and a significantly lower rate of life-threatening bleeding
(p<0.01) on apixaban compared with a vitamin K antagonist.”'
In a second publication including 21 patients treated with
NOAC for atrial fibrillation after TAVR, no thromboembolic
event was reported.>? Large randomized trials evaluating the
efficacy and safety of NOACS in atrial fibrillation
patients undergoing TAVR are ongoing. The ATLANTIS
trial, a multicenter, randomized, phase IIIb, prospective,
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open-label, superiority study comparing standard of care (SOC
Group) versus an apixaban-based strategy (Anti-Xa Group)
after successful TAVR (ClinicalTrials.gov NCT 02664649) is
ongoing.*?

Conclusion

Apixaban has been shown to be superior to warfarin in pre-
venting stroke and systemic embolism and causes significantly
less major bleeding based on large randomized trials. These
data are confirmed in real-world studies. Apixaban has been
shown to be safe and effective in atrial fibrillation patients in
acute coronary syndrome or undergoing PCI in combination
with a P2Y, inhibitor. Regarding the expanded use of apix-
aban in valvular heart disease patients there is still missing
knowledge in relation to the safety and efficacy of apixaban
randomized

which is being addressed by ongoing

clinical trials.
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