Dynamic stroke risk scores of atrial fibrillation
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Atrial fibrillation (AF) is associated with a nearly five-
fold increased risk of ischemic stroke, and that 1 in 5
cases of stroke can be attributed to this arrhythmia (1-3).
Stroke prevention is a major priority in the clinical
management of AF. When compared to control/placebo,
oral anticoagulation (OAC) therapy reduces the risk of
stroke by 64% and the risk of death by 26% (4), but it can
cause hemorrhage (4,5). Thus, the decision to prescribe
anticoagulant therapy to patients with AF depends on
these risks. Current guidelines recommend OAC for stroke
prevention of AF patients unless they are deemed to be
at low risk of stroke (6-9). Given that OAC also increases
bleeding risk (which can be fatal), OAC therapy should
be decided on the basis of the expected net clinical benefit
of OAC therapy. Therefore, stroke risk stratification is a
critical step, and an annual stroke risk of 1-2% is considered
as the threshold at which OAC therapy yields a net clinical
benefit (10,11).

Based on various clinical, imaging or biomarker
criteria, several risk stratification schemes have been
developed to predict those at high risk of ischemic stroke
and to aid decision-making on thromboprophylaxis.
Based on baseline clinical factors identified in the non-
OAC arms of the historical randomized trials, the
CHADS, [congestive heart failure, hypertension, age
>75, diabetes mellitus, prior stroke or transient ischemic
attack (doubled)] score was proposed and validated in
2001 in a registry of hospitalized AF patients, to help
identify ‘high risk’ patients (12). More recent focus of
stroke prevention in non-valvular AF has shifted away
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from predicting ‘high risk’ patients towards initially
identifying patients with a ‘truly low risk’ of ischemic
stroke in whom OAC has no net clinical benefit (13-16).
Hence, the CHA,DS,-VASc [congestive heart failure,
hypertension, age >75 (doubled), diabetes mellitus, prior
stroke or transient ischemic attack (doubled), vascular
disease, age 65 to 74, female] score (17) is now used in
most guidelines for stroke prevention in AF, with OAC
being generally recommended for those with >2 CHA,DS,-
VASc stroke risk factors, or considered in those with one
CHA,DS,-VASc stroke risk factor (6-8,18).

Usually when the baseline rate of stroke increases,
patients are more willing to take OAC therapy. For
example, at a baseline rate of 1 stroke per 100 patient-years
of aspirin therapy, only one-half of patients are willing to
take an anticoagulant, but at a baseline rate of 2 strokes
per 100 patient-years, two-thirds of patients would prefer
to take an anticoagulant (19). Because many studies of
patient preferences were conducted before non-vitamin
K oral anticoagulants were available, the threshold for
anticoagulant therapy may be evolving.

Many clinical variables of stroke risk score have a
“dynamic” variation through the follow-up. Age will
increase annually in all patients, and incident hypertension,
diabetes mellitus, vascular disease, congestive heart failure,
and prior stroke or transient ischemic attack may become
evident in some patients. These dynamic changes in risk
factors may increase the CHA,DS,-VASc score, stroke
risk category, and absolute ischemic stroke rate. However,

baseline CHA,DS,-VASc stroke risk factors have been
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used to assess follow up stroke rates, with events occurring
remotely, for example, between 1-10 years later (20).

In the recent paper by Chao er /. (21), the authors
proposed the new concept of “follow-up CHA,DS,-VASc score”
and “Delta CHA,DS,-VASc score”. Despite using only baseline
CHA,DS,-VASc score in predicting risk of ischemic stroke
in AF patients, they also used a time-dependent CHA,DS,-
VASc score (“follow-up CHA,DS,-VASc score”), and “Delta
CHA,DS,-VASc score” (follow-up CHA,DS,-VASc score
minus baseline CHA,DS,-VASc score) in predicting ischemic
stroke risk in Taiwan AF database.

"The authors included a total of 31,039 low-risk AF patients
who did not use any antithrombotic agents, and did not have
any comorbidities of the CHA,DS,-VASc score, except for
age and sex at baseline. During the follow-up, approximately
51.9% of AF patients would experience new comorbidities, the
most common being hypertension. Also their data showed that
most patients (approximately 90%) with AF who experienced
ischemic stroke developed >1 stroke risk factor(s) over the
follow-up period. This result can be extended to the concept
that many clinical variables of stroke risk score have a dynamic
variation through the follow-up and, stroke risk in AF patients
does not remain static.

They also showed and compared the predictive power
in ischemic stroke by using “baseline”, “follow-up”, and
“Delta” CHA,DS,-VASc score. Their data showed the
AUC was significantly higher for the Delta CHA,DS,-
VASc score (0.742; 95% CI, 0.732-0.750) compared with
baseline (0.578; 95% CI, 0.569-0.587) or follow-up (0.729;
95% CI, 0.721-0.737) scores. Although they showed Delta
CHA,DS,-VASc score performed better in predicting
ischemic stroke than the baseline CHA,DS,-VASc score
and follow-up CHA,DS,-VASc score, they did not aim to
propose a new scoring scheme to replace the CHA,DS,-
VASc score. Their main purpose was to emphasize that
the stroke risk of AF patients may continuously increase,
and careful regular evaluation and/or detection of incident
comorbidities with reassessment of the CHA,DS,-VASc
score are important. It may sound familiar because some AF
guidelines have stated that, “Individual risk varies over time,
so the need for anticoagulation must be re-evaluated periodically
in all patients with AF” (22).

They also demonstrated that the slope of the score change
was important predictor for increased risk of ischemic stroke.
For patients with the same Delta CHA,DS,-VASc score,
more rapid score change lead to a higher risk of ischemic
risk. AF patients who acquired more comorbidities over a
short period represent a particularly high-risk population.
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It emphasized that clinician should keep alert for the
development of new comorbidities among patients with AF.

The proposed Delta CHA,DS,-VASc score awaits
further research. The research by Chao er a/. (21) selected
only limited patients who did not use any antithrombotic
agents and did not have any comorbidities except for age
and sex at baseline. Validation of Delta CHA,DS,-VASc
to broad spectrum patients group may be needed because
these effects of Delta CHA,DS,-VASc could be different
from this study data. Also, further research would be needed
to explain how rise in CHA,DS,-VASc score induce an
especially high ischemic stroke risk.

The important message of this study is that the
regular reassessment of CHA,DS,-VASc score in AF
patients has not been previously emphasized in real world
practice. Therefore, clinician should be aware that many
clinical variables of stroke risk score can change, and the
reassessment of CHA2DS2-VASc score is important.
Further study may be needed to demonstrate how these
applications of dynamic change of risk factor in AF and
reassessment of CHA2DS2-VASc score could affect real
world outcomes.
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