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results in clinical practice because of
warfarin’s narrow therapeutic range, slow
onset of action, high susceptibility for
food and drug interactions which
requires frequent monitoring and dose
adjustment. As a result, several
observational studies report a poor
quality of anticoagulation with TTR
below 50%. 28 Nonetheless, warfarin
remains in frequent use for non-valvular
AF worldwide, particularly in developing
countries.

DOACs exert their anticoagulant effect
either by inhibiting thrombin directly
(dabigatran) or by inhibiting factor X
(rivaroxaban, apixaban and edoxaban).
Real-world data and the landmark RCTs
support the efficacy and safety of DOACs
in stroke prevention (see table 5, below, »

Table 4

Modifiable and non-modifiable risk factors for bleeding in anticoagulated patients based on bleeding
risk scores (adapted from the ESC 2016 atrial fibrillation guidelines)1

Modifiable
• Hypertension
• Labile INR
• Drugs predisposing to bleeding 
(aspirin, clopidogrel, NSAIDs)
• Alcohol (≥ 8 drinks/week)

STROKE PREVENTION
The landscape of stroke prevention has
changed significantly with the
introduction of DOACs and minimally
invasive left atrial appendage occlusion
(LAAO) devices. 

Antithrombotic therapy
For many decades, warfarin and other
vitamin K antagonists (VKA) were the
cornerstone of stroke prevention. The
role of warfarin in reducing the incidence
of ischaemic stroke and systemic
thromboembolism is well documented.1,5

A large proportion of these trials had
an excellent quality of anticoagulation:
time in therapeutic range (TTR) above
70%. However, it has proved to be
extremely difficult to reproduce these

Potentially modifiable
• Anaemia
• Abnormal renal or liver
function
• Reduced platelet count 
or function

Non-modifiable 
• Age 
• Cirrhosis or dialysis-dependent
kidney disease
• History of bleeding
• Malignancy
• Genetic factors

Table 5

Overview of direct oral anticoagulant (DOAC) clinical trials

Trial

Design

Patients (n)

Comparator

Mean CHADS
2

TTR (%)

Follow-up (yr)

Outcome
(risk reduction)*

Efficacy

Safety

TTR = time in therapeutic range   SE = systemic embolism   ICH = intracranial haemorrhage   *high dose

Dabigatran

RE-LY
2009

RCT open label

18,113

warfarin

2.1

65

2.0

↓34% stroke/SE
↓7% major bleeding
↓60% ICH

Superior*

Similar*

Rivaroxiban

ROCKET-AF
2011

RCT double blind

14,264

warfarin

3.5

55

1.9

↓12% stroke/SE
↑4% major bleeding
↓33% ICH

Non-inferior

Similar

Apixaban

ARISTOTLE
2011

RCT double blind

18,201

warfarin

2.1

62

1.8

↓21% stroke/SE
↓12% major bleeding
↓58% ICH

Superior

Superior

Edoxaban

ENGAGE AF-TIMI 48
2013

RCT double blind

211,05

warfarin

2.8

65

2.8

↓13% stroke/SE
↓20% major bleeding
↓53% ICH

Non-inferior

Superior

The most dreaded complication is
intracranial haemorrhage (ICH) resulting
in significant disability and mortality.
Fortunately, it is an infrequent event with
most studies reporting a rate of
approximately 0.4% per year, which is
lower than the stroke risk in the majority
of patients.

The HAS-BLED score was derived
from a large cohort of real-world patients
in the EuroHeart AF Survey (see table 3,
p12).19 The ABC score, unlike HAS-BLED,
incorporates biomarkers, such as
troponin, cystatin C and growth
differentiating factor-15, but is only
marginally better at predicting bleeding
risk than HAS-BLED.20

Importantly, there is no specific or
perceived bleeding risk at which
anticoagulation should be withheld.
Physicians should focus on identifying
and addressing the modifiable risk
factors in order to mitigate the bleeding
risk and allow for safe initiation of OAC
(see table 4, right).1

However, a HAS-BLED score ≥3 is
associated with an increased risk of ICH
and should alert the physician to select
anticoagulants with a more favourable
bleeding profile. 

A common misconception is that
elderly patients with falls have a
contraindication for anticoagulation. In
fact, as age is a strong independent risk
factor for stroke, elderly patients derive
the greatest benefit from OAC and more
than 295 falls in a year are required before
the risk outweighs the benefit of OAC.21,22

VALVULAR AF
Historically, AF has been divided into
valvular and nonvalvular AF. The term
valvular AF is frequently a source of
confusion. In the latest ESC guidelines,
valvular AF pertains specifically to the
presence of moderate to severe mitral
stenosis or prosthetic mechanical heart
valves.1

This distinction has important clinical
implications; the stroke risk is
significantly higher in valvular AF,
especially in rheumatic moderate to
severe mitral stenosis (17-fold increase).1,7
Consequently, chronic OAC is indicated
regardless of CHA

2
DS

2
-VASc score. 

Moreover, valvular AF was excluded
from the landmark direct oral
anticoagulants (DOAC) randomised
controlled trials (RCTs).23-26 In fact, only
dabigatran has published data from a
phase II study in patients with prosthetic
heart valves which was prematurely
stopped because of increased bleeding
and thrombosis (RE-ALIGN).27 As a
result, only warfarin and heparin are
licensed in valvular AF.1


