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Table 3

HAS-BLED score and risk criteria

HAS-BLED

Hypertension (SBP ≥ 160 mm Hg)
Abnormal renal or liver function 
Stroke
Bleeding history or predisposition
Labile INR (high INR, TTR < 60%)
Elderly (age ≥ 65 years)
Drug history (aspirin, clopidogrel, NSAIDs) 
or alcohol  ≥ 8 drinks/week)

SBP = systolic blood pressure; TTR = time in therapeutic range

Table 1

CHA
2
DS

2
-VASc score and risk criteria

Risk factors

Congestive heart failure
Hypertension
Age ≥ 75 years
Diabetes mellitus
Stroke /TIA/thromboembolism
Vascular disease (previous MI, 
PAD, aortic plaque) 
Age 65 to 74 years
Sex  (female)

TIA = transient ischaemic attack
MI = myocardial Infarction
PAD = peripheral artery disease 

MECHANISMS OF STROKE IN AF
Although rheumatic heart disease has
long been recognised as associated with
stroke, it was only in the 1970s that 
post-mortem studies identified multiple

systemic emboli in the context of AF in
the absence of rheumatic valve disease.6
Soon after, this finding was supported by
epidemiological evidence from the
Framingham heart study that identified 
a five-fold increased risk of stroke with
chronic AF that rose to a 17-fold increase
in the presence of rheumatic heart disease.7
Since then much work has been done to
explore the aetiological factors responsible
for this association based on the long
recognised components of Virchow’s triad.

The prevailing view of thrombus
formation in AF is one of blood stasis
resulting from impaired atrial contraction
with the loss of atrial systole. This is
particularly evident in the left atrial
appendage (LAA) where a large
proportion of thrombus formation
occurs during both AF and sinus
rhythm.6 Echocardiographic studies have
clearly identified abnormalities in LAA
flow in relation to thrombus formation.8,9

The propensity for atrial stasis is also
amplified by progressive atrial dilatation
seen in the context of AF and atrial size is
independently associated with stroke
risk.10 Stasis is not the only contributory
factor and there is increasing evidence of
abnormalities in coagulation that
contribute to thrombogenesis.11 

Prothrombotic indices appear to be
raised in patients with AF and stroke, and
elevated concentrations of von Willebrand
factor, suggesting endothelial damage,
appear to predict LAA thrombus
formation in AF.9 Furthermore, both
endothelial dysfunction and a
prothrombotic state may be linked to
systemic inflammation.12

A number of comorbidities seen
alongside AF, such as hypertension, obesity
and vascular disease are known to be
associated with a chronic inflammatory
state. However, there is also evidence of a
direct link between AF and inflammation,
with increasing levels of C-reactive
protein seen alongside AF progression.13

Although left atrial thrombus is the
predominant mechanism of stroke, it
does not tell the whole story. AF is also
strongly linked with non-cardioembolic
stroke as a result of large vessel
atherosclerosis, which may also be
related to a systemic inflammatory
state.14 Indeed, many of the factors linked
to increased risk of stroke in patients with
AF, including age, vascular disease,
diabetes mellitus and heart failure, are
related to stroke in the absence of AF.15

RISK STRATIFICATION
Once AF is diagnosed, treatment
decisions should be guided by careful
assessment of individual stroke and
bleeding risks.1,16 Use of patient decision

aids, such as those included in the NICE
AF guideline (see Useful information box,
p16) is strongly encouraged to help
explain the risks and benefits of OAC to
patients, promote shared decision
making and adherence.16 Risk assessment
tools are available to simplify and
standardise decision making but do have
inherent limitations. Many were
developed using old cohorts which may
differ from contemporary cohorts in
cardiovascular risk due to modern
interventions. Many risk factors are not
binary and represent a continuum and
risk is not homogeneous.

Clinical scores for stroke
The CHA

2
DS

2
-VASc score has been

extensively validated and is currently the
stroke risk assessment tool recommended
by the European Society of Cardiology
(ESC) and NICE (see table 1, left).1,16 The
current acceptable threshold for OAC is a
stroke event rate of 1% per year (see table
2, left). Once the threshold for OAC is
met, patients are committed to chronic
anticoagulation. 

The decision to anticoagulate is taken
irrespective of the pattern and duration
of AF (paroxysmal, persistent or
permanent). This recommendation is
based on trials, such as the SPAF I-III
trials, completed more than 20 years ago
which showed similar stroke rates in
different patterns of AF. Recent studies
and a large meta-analysis however,
suggest the risk may be lower in
paroxysmal AF.17 The episode duration,
pattern and burden may refine risk
assessment tools in the future. 

A large body of evidence supports 
the benefits of OAC in men with
CHA

2
DS

2
-VASc scores ≥ 2 and women

with CHA
2
DS

2
-VASc scores ≥3; hence, in

the absence of absolute contraindications,
OAC is strongly recommended.1 The net
clinical benefit is less clear in men with  a
CHA

2
DS

2
-VASc score of 1 or women with

a score of 2. Only a few studies have
examined the stroke risk in patients with
a single risk factor and found a significant
variation in event rates, ranging from 0.1%
to 2.1%.18 Thus, as the benefits are less
clear, OAC should be considered using
clinical judgment and counselling.1 

Low-risk patients (CHA
2
DS

2
VASc

score = 0 in men and CHA
2
DS

2
-VASc

score = 1 in women) do not require
antithrombotic treatment however they
should be reviewed regularly to check
whether their risk profile has changed. 

Clinical scores for bleeding 
The trade-off from using OAC in stroke
prevention is an increase in the risk of
bleeding, particularly major bleeding.
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