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Introduction
Stroke is a syndrome caused by the reduction or cessation of blood 
flow to the brain causing neurological dysfunction. While some 
strokes may be the result of a haemorrhage, majority (85%) are 
due to ischaemia [1]. Many ischaemic events are cardio embolic, 
of these the majorities are due to atrial fibrillation (AF) [2].

There are currently four novel anticoagulants (NOACs) which 
can be prescribed for the prophylaxis of stroke in those with 
non-valvular AF. These NOACs include dabigatran, a direct 
thrombin inhibitor, and the others, rivaroxaban, apixaban and 
Edoxaban are Factor-Xa inhibitors.

Vitamin K antagonist, warfarin, has certain limitations that 
NOACs overcome with fixed dosing regimens corrected to 
renal function, no necessity to regularly monitor coagulation 
parameters and fewer interactions with food and medications 
[2,3].

The NOACs
Dabigatran

The RE-LY trial [4] was a randomized trial of a large cohort of 
patients with non-valvular AF, testing two doses of dabigatran 
(110 mg BD and 150 mg BD) against dose-adjusted warfarin, 
with the primary outcome of stoke or systemic embolism.

The outcome of the RE-LY trial revealed that both doses of 
dabigatran were non-inferior to warfarin. Interestingly it also 
demonstrated that the higher dose (150 mg BD) was superior 
with a 34% relative reduction in either strokes or systemic 
embolic events. This reduction in stroke is mainly due to 
reduction in ischaemic stroke.

However, there were increased rates of Gastrointestinal tract 
bleeding, which was 50% more frequent on the higher dose (150 
mg BD) of dabigatran than those on warfarin, as well as, an 
increased rate of dyspepsia.

Rivaroxaban

The ROCKET AF trial [5] was a large randomized trial of 
patients with non-valvular AF, testing 20 mg once daily of 
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rivaroxaban (15 mg once daily of rivaroxaban in those with 
moderate renal dysfunction) against dose-adjusted warfarin, 
with the primary outcome of stoke or systemic embolism.

The outcome of the ROCKET AF trial demonstrated that 
rivaroxaban was non-inferior to warfarin. This is supported 
by a statistically significant reduction (33%) of intracranial 
hemorrhages in the patients taking rivaroxaban compared to 
those on warfarin. 

The group taking the rivaroxaban had no increased rates of 
significant bleeding, however, the gastrointestinal tract bleeding 
was higher than those taking warfarin (3.15% vs. 2.16%, 
respectively). Patients in the rivaroxaban group also had a larger 
proportion of patients experiencing epistaxis and haematuria.

Patients with moderate renal impairment (creatinine clearance 
30 mL/min to 49 mL/min) had similar bleeding rates to warfarin 
and demonstrated similar benefits with stroke and systemic 
embolism prophylaxis.

Apixaban

The ARISTOTLE trial [6] was a large randomized trial of 
patients with non-valvular AF, testing 5 mg BD (2.5 mg BD in 
those at high risk of bleeding) against dose adjusted warfarin, 
with the primary outcome of stroke or systemic embolism. 

The outcome of the ARISTOTLE trial revealed a statistically 
significant 21% reduction in rates of the primary outcome 
(stroke or systemic embolism) compared to those on dose-
adjusted warfarin. Apixaban was also shown to have a significant 
reduction (31%) in major bleeding when compared to patients 
who were on warfarin. Interestingly, patients did not have a 
higher rate of Gastrointestinal tract bleeding when on apixaban, 
which was a side-effect present in the other novel anticoagulants 
(NOACs). Patients with moderate renal impairment (CrCl ≤ 
50 mL/min) surprisingly had a reduction in major bleeding 
compared to the patients on warfarin.

Edoxaban

ENGAGE AF-TIMI 48 trial [7] was a large randomized trial of 
patients with non-valvular AF, testing two doses of Edoxaban 
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(60 mg daily and 30 mg daily, doses were further halved in 
those at high risk of bleeding), with the primary outcome of 
stroke or systemic embolism.

The outcome of the ENGAGE AF-TIMI 48 trial showed that 
both the higher and lower doses of Edoxaban were non-inferior 
to warfarin. Both doses of Edoxaban resulted in less rates of 
haemorrhagic stroke, which was statistically significant when 
compared to the patients on warfarin, however, the lower dose 
(30 mg daily) was associated with 41% more ischaemic strokes.

Both doses of Edoxaban demonstrated less major bleeding, 
however, the higher dose (60 mg daily) resulted in an increased 
rate of Gastrointestinal tract bleeding in patients compared to 
those on dose-adjusted warfarin, although interestingly the lower 
dose (30 mg daily) resulted in lower rates of Gastrointestinal 
tract bleeding than that of the warfarin group.

NOACs post-stroke
The benefits of anticoagulation in preventing a further 
ischaemic stroke or embolic event needs to be balanced against 
haemorrhagic transformation of the stroke. Current guidelines 
from the American Heart Association and American Stroke 
Association recommended commencing NOAC anticoagulation 
within 2 weeks of a cardio embolic stroke unless it is particularly 
large or severe [2,8].

Summary
The NOACs in these studies have generally shown that they are 
non-inferior to dose-adjusted warfarin in preventing strokes and 
systemic embolism in non-valvular atrial fibrillation. Apixaban 
and higher dose Dabigatran (150 mg BD) may be even superior 
to dose-adjusted warfarin in this patient population. However, 
NOAC use is contraindicated in those with significant renal 
dysfunction and the absence, until recently, of an antidote to 
the NOACs has also proven a stumbling block. More recently 
monoclonal antibody, Idarucizumab, has been approved as 
a reversal agent for Dabigatran. Agents such as Ciraparantag 
(for direct thrombin inhibitors and factor Xa inhibitors) and 
Andexanet alfa (for factor Xa inhibitors) may soon become 
available [9]. This would further establish the role of NOACs 

in stroke prophylaxis for patients with non-valvular atrial 
fibrillation.
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