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In the Stroke in Atrial Fibrillation Working Group 
systematic review, the most consistent stroke risk 
factors are prior stroke or transient ischaemic attack 
(TIA) (which increases risk 2.0-fold), whilst age 
increases stroke risk 1.5-fold per decade.6 Indeed, 
the risk of stroke rises from age 65 upwards, and 
as patients with AF get older, the absolute benefit 
of oral anticoagulation increases, and the absolute 
benefit of antiplatelet therapy declines.7 The benefits 
are even greater at the endpoint of vascular events, 
but for serious bleeding, there is a small increase with 
increasing age, and marginally more so with warfarin or 
antiplatelet therapy.

Diabetes and hypertension increase the risk of stroke 
1.8-fold and 2.0-fold, respectively – but a history of 
heart failure was not a significant predictor of stroke 
in AF.6 In contrast, the presence of moderate-to-severe 
systolic impairment is clearly an independent stroke 
risk factor, and this may be a reflection of the many 
patients labelled as being in ‘heart failure’ who do not 
actually have systolic impairment, and the risk of stroke 
with so-called ‘diastolic dysfunction’ is undefined. 
Female gender increases the risk of stroke 1.6-fold, 
whilst vascular disease is associated with a high risk 
of cardiovascular events in AF (including stroke), 
and previous myocardial infarction and complex 
aortic plaque on the descending aorta revealed on 
transoesophageal echocardiography are associated with 
stroke in AF.6,8

The stroke risk factors mentioned above have 
been used to formulate stroke risk stratification 
schema, and some have categorised patients into low, 
moderate and high stroke risk strata. This division is 
an artificial one, since stroke risk is a continuum, and 
the predictive value of classification into these artificial 
strata is modest. Given the availability of new oral 
anticoagulants that overcome the disutility of warfarin,2 
and the recognition that aspirin is an inferior choice 
(and not much safer), the focus has been directed 
towards improving the identification of the ‘truly low 
risk’ AF patients who need no antithrombotic therapy, 
whilst patients with one or more stroke risk factors 
should be considered for oral anticoagulation.5

The most commonly used and simple stroke risk 
stratification scheme is the CHADS2 [Cardiac failure, 
Hypertension, Age, Diabetes, Stroke (Doubled)] score, 

Atrial fibrillation (AF) is the commonest sustained cardiac 
rhythm disorder, and has attracted much attention due to 
its association with an increased mortality and morbidity 
from stroke and thromboembolism. Importantly, there 
is an effective treatment for stroke prevention in AF, i.e. 
oral anticoagulation, that reduces the risk of stroke by 
two-thirds.1

Until fairly recently, the only way of administering 
such thromboprophylaxis was by the use of vitamin K 
antagonists, such as warfarin. Unfortunately, warfarin 
use is associated with important lifestyle limitations, 
including possible interactions with certain drugs 
(e.g. antibiotics, anticonvulsants) and diet (e.g. green 
vegetables), as well as the need for alcohol restriction 
and International Normalised Ratio (INR) monitoring 
so as to ensure that patients keep within a therapeutic 
INR range of 2.0–3.0.2 Given the significant inter- 
and intra-patient variability in INR, many clinicians 
and patients do not like using warfarin, and given its 
disutility, efforts have been directed towards identifying 
patients with AF who are at highest risk, and would 
benefit most from warfarin thromboprophylaxis. 
In patients who refuse warfarin, or have had ‘failed’ 
warfarin therapy due to difficulties in attending for 
anticoagulation monitoring or an inability to keep 
safely within the target INR range, many guidelines 
have recommended the use of antiplatelet therapy.3 
Also, there was the perception that aspirin was an 
alternative to warfarin but there is now clear evidence 
that aspirin is inferior to warfarin for stroke prevention, 
and the rates of major bleeding (or intracranial 
haemorrhage) may not be much different between 
aspirin and warfarin, especially in the elderly.4

Whilst AF is said to increase the risk of stroke five-
fold, this risk is not homogeneous. Indeed, the risk 
of stroke is influenced by the presence or absence of 
various stroke risk factors, which cumulatively add to an 
increasing risk of stroke. Many of these risk factors have 
been derived from non-warfarin arms of trial cohorts, 
as well as from some epidemiological cohort studies. 
However, trial cohorts – especially those pertaining to 
the historical trials done nearly two decades ago – had 
variable degrees of recording and definitions of stroke 
risk factors, and thus, for some stroke risk factors, 
additional information needs to be obtained from 
epidemiological or cohort studies.5
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Table 1. Risk factors for stroke and thromboembolism in non-valvular AF.

‘Major’ risk factors ‘Clinically relevant non-major’ risk factors

Previous stroke, TIA or systemic embolism Heart failure or moderate-to-severe LV systolic dysfunction (e.g. LV EF ≤ 40%)
Age ≥ 75 years Hypertension - Diabetes mellitus 

Female sex - Age 65–74 years 
Vascular disease*

Risk category CHA2DS2-VASc score Recommended antithrombotic therapy

One ‘major’ risk factor or ≥ 2 ‘clinically relevant  
non-major’ risk factors

≥ 2 OAC

One ‘clinically relevant non-major’ risk factor 1 Either OAC or aspirin 75–325 mg daily. 
Preferred: OAC rather than aspirin

No risk factors 0 Either aspirin 75–325 mg daily or no 
antithrombotic therapy

*Myocardial infarction, peripheral artery disease, complex aortic plaque.

Risk factor-based approach expressed as a point-based scoring system, with the acronym CHA2DS2-VASc 
(Note: Maximum score is 9 since age may contribute 0, 1 or 2 points)

Risk factor Score

Congestive heart failure/LV dysfunction 1
Hypertension 1
Age ≥ 75 2
Diabetes mellitus 1
Stroke/TIA/thromboembolism 2
Vascular disease* 1
Age 65–74 1
Sex category (i.e. female sex) 1
Maximum score 9

Figure 1. Clinical flowchart for the use of oral anticoagulation for stroke prevention in AF.

†Congestive heart failure, hypertension, age ≥ 75 years, diabetes, stroke/TIA/thromboembolism (doubled). 
*Other clinically relevant non-major risk factors: age 65–74, female sex, vascular disease.

CHADS2 score ≥ 2†

No

No Yes

OAC

OAC (or aspirin)

1 other risk factor*

≥ 2 other risk factors*
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Consider other risk factors*
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which has been validated in multiple cohorts following 
initial derivation from an amalgamation of the Stroke 
Prevention in Atrial Fibrillation 1 study (SPAF1) and 
the AF Investigators’ schema, and tested in the Non-
Rheumatic AF cohort, which was a hospitalised cohort 
study.9 However, the CHADS2 score has been noted 
for not including many stroke risk factors, and in the 
original validation, a CHADS2 score of 0 was ‘low 
risk’, whilst a score of 1–2 was ‘intermediate or high 
risk’ and a score of > 2 was ‘high risk’.10 With such a 
classification, the CHADS2 score categorises nearly 
60–65% of patients with AF as at ‘moderate risk’ where 
older guidelines recommend giving ‘warfarin or aspirin’ 
when it is not clear that even ‘moderate risk’ subjects (or 
even those with a CHADS2 score of 1) would benefit 
from warfarin rather than aspirin.11

Thus, to be more inclusive – rather than exclusive – 
of stroke risk factors, the CHA2DS2-VASc score has 
been proposed, to complement the CHADS2 score.12 
In the new 2010 European Society of Cardiology 
(ESC) guidelines on AF management,13 the artificial 
categorisation into low, moderate and high risk strata 
is de-emphasised and a risk factor-based approach is 
recommended. The ESC guidelines define stroke risk 
factors as ‘major’ and ‘clinically relevant non-major’ 
(Table 1). The initial stroke assessment (Figure 1) 
should start with the CHADS2 score, where a score 
of ≥ 2 necessitates oral anticoagulation therapy. If the 
CHADS2 score is 0–1, then other risk factors should 
be considered – if the patient is aged ≥ 75 years or 
if two ‘clinically relevant non-major’ risk factors are 
present (i.e. a CHA2DS2-VASc score of ≥ 2), then 
oral anticoagulation is recommended. Where one 
‘clinically relevant non-major’ risk factor is present (i.e. 
a CHA2DS2-VASc score of 1), then patient values and 
preferences need to be considered, and if the patient 
values stroke prevention then oral anticoagulation is the 
preferred option. Those with a CHA2DS2-VASc score 
of 0 are ‘truly low risk’ and can be managed with no 
antithrombotic therapy.

In summary, stroke risk assessment has evolved to 
become more inclusive of stroke risk factors, and to 
improve on the identification of the truly low-risk 
patient with AF who does not need antithrombotic 
therapy. All other patients with one or more stroke risk 
factors should be considered for thromboprophylaxis, 
preferably with oral anticoagulation therapy.
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