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EDITORIAL COMMENT
Unveiling the Potential of COOL-AF
Scores in Diverse Populations

Insights From External Validation*
Mingfang Li, MD, PHD
A trial fibrillation (AF) is associated with an
increased risk of mortality and ischemic
stroke/systemic embolism (SSE). The Atrial

fibrillation Better Care (ABC) holistic pathway has
been recommended as an integrated care approach
to the management of AF patients.1,2 According to
the A criterion of the ABC pathway, stroke prevention
with oral anticoagulant agents (OACs) is central to the
modern management of AF.3

OACs are effective in preventing approximately
64% of strokes and 26% of all-cause deaths.4 How-
ever, they also come with a bleeding risk.4 In addi-
tion, the risk of SSE is not consistent across all
individuals with AF. It varies depending on the
presence of risk factors and risk modifiers.2 There-
fore, anticoagulation management should balance the
benefit of preventing SSE against the risk of bleeding
in patients with AF. We should first evaluate the in-
dividual risk of stroke and determine whether the
patient needs stroke prevention therapy. This should
be followed by an assessment of the specific risk of
experiencing major bleeding while on OAC. Several
risk stratification schemes have been developed to
help guide clinical decisions and improve outcomes.
The CHA2DS2-VASc score and the HAS-BLED score
have been proven to have a good predictive value for
assessing stroke risk and bleeding risk, respec-
tively.5,6 They have been incorporated into
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contemporary guidelines and represent the most
commonly used stratification schemes.1,2

Although primarily developed using data from
Western populations, both the CHA2DS2-VASc score
and the HAS-BLED score have been validated in Asian
populations.7-11 However, it is still crucial to note the
disparities between Asians and non-Asians regarding
the population-specific nature of AF. Asian patients
with AF have a distinct thromboembolic risk profile
marked by a higher incidence of heart failure and
diabetes, as well as a lower occurrence of vascular
disease. In randomized trials of the non-vitamin K
(direct) OACs, Asians had a numerically higher inci-
dence of ischemic stroke than non-Asians. Further-
more, bleeding is always of particular concern in Asia,
as bleeding rates in Asians taking OACs are notably
higher when compared with non-Asians.12 Therefore,
the predictive models derived from Asian cohorts
may facilitate the estimation of the risk of experi-
encing adverse clinical outcomes in this unique pop-
ulation. The COOL-AF (Cohort of Antithrombotic Use
and Optimal INR Level in Patients With Non-Valvular
Atrial Fibrillation) scores, derived from a Thailand
study, were formulated with a broader set of risk
factors in comparison to the CHA2DS2-VASc score and
the HAS-BLED score. The COOL-AF scores were pro-
posed as potential Asian-specific risk scores with
good predictive capacities for identifying AF patients
at risk of all-cause death, major bleeding, and
thromboembolic events.13 Nevertheless, external
validation of these scores is required to determine
their broader applicability.

In the new study in this issue of JACC: Asia, Bucci
et al14 conducted a comprehensive assessment of the
COOL-AF scores in 2 distinct populations, one repre-
senting an Asian demographic (APHRS [Asia-Pacific
Heart Rhythm Society] registry) and the other pre-
dominantly European (EORP-AF registry [EURO-
bservational Research Programme in AF General
Long-Term Registry]). Meanwhile, the predictive
https://doi.org/10.1016/j.jacasi.2023.11.002
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ability of the COOL-AF scores was compared to the
CHA2DS2-VASc score and the HAS-BLED score. In
APHRS, the COOL-AF scores exhibited a moderate-to-
good predictive value for all-cause mortality (area
under the curve [AUC]: 0.77; 95% CI: 0.71-0.83), major
bleeding (AUC: 0.68; 95% CI: 0.60-0.76), and throm-
boembolic events (AUC: 0.61; 95% CI: 0.51-0.71). The
predictive value of the COOL-AF scores was found
similar to the well-established CHA2DS2-VASc and
HAS-BLED scores in APHRS. However, in EORP-AF,
the performance of the COOL-AF scores was notably
different. Although they still displayed a modest
predictive value for all-cause mortality (AUC: 0.68;
95% CI: 0.65-0.70) and major bleeding (AUC: 0.61;
95% CI: 0.60-0.62), the results were less robust
compared with their performance in the Asian cohort.
Moreover, the COOL-AF score for thromboembolic
events was found to be inferior to the CHA2DS2-VASc
score in EORP-AF.

The study by Bucci et al14 adds to our existing
knowledge on the performance of the COOL-AF
scores. One of the study’s major strengths is the
external validation of risk prediction tools using 2
remarkably large datasets. Score systems are often
proposed but seldom subjected to external valida-
tion, resulting in limited data available to guide cli-
nicians in determining the most effective risk
assessment method. In this study, the good perfor-
mance of the COOL-AF scores, particularly in an Asian
context, suggests that these scores might be of great
value in conjunction with other established risk
scores to enhance the precision of risk assessment in
Asian populations. One practical limitation, though,
is that in the COOL-AF scores, no points have been
assigned to each risk factor yet, which may diminish
their user-friendliness at the bedside. Although it is
outside the scope of this study, the lower predictive
value of the COOL-AF scores in EORP-AF emphasizes
the need for assessing the effect of ethnic and
geographical factors on the performance of these
scores.

The findings of Bucci et al14 underscore the
importance of further efforts that aim at providing a
detailed evaluation of the calibration of the COOL-AF
scores. The basic premise of a risk stratification
scheme is to find someone who needs anti-
coagulation. However, patients with truly low risk do
exist. If these patients are subjected to lifelong anti-
coagulation, they may not have sufficient net clinical
benefit considering the potential bleeding risk of
OACs. If the COOL-AF scores have some value in
identifying patients at very low risk of stroke, they
could be utilized to refine risk assessment in selected
patients.

There is room for the development of population-
specific scoring systems or direct OAC–specific
scoring systems. However, clinicians and re-
searchers should keep in mind that the risk of stroke
and bleeding is dynamic, and it changes as comor-
bidities accumulate. Hence, regular re-evaluation of
the risk is essential to ensure appropriate manage-
ment of AF and to minimize the likelihood of adverse
outcomes.

Taken together, the performance of the COOL-AF
scores in external validation suggests that they
represent a promising tool for risk assessment in
Asian AF patients. However, potential use of these
scores needs further research.

FUNDING SUPPORT AND AUTHOR DISCLOSURES

The author has reported that she has no relationships relevant to the

contents of this paper to disclose.

ADDRESS FOR CORRESPONDENCE: Dr Mingfang Li,
Division of Cardiology, The First Affiliated Hospital of
Nanjing Medical University, 300 Guangzhou Road,
Nanjing, China. E-mail: mingfangli@njmu.edu.cn.
RE F E RENCE S
1. Lip GYH, Banerjee A, Boriani G, et al. Antith-
rombotic therapy for atrial fibrillation: CHEST
guideline and expert panel report. Chest.
2018;154:1121–1201. https://doi.org/10.1016/j.
chest.2018.07.040

2. Hindricks G, Potpara T, Dagres N, et al. 2020 ESC
guidelines for the diagnosis and management of
atrial fibrillation developed in collaboration with
the European Association for Cardio-Thoracic
Surgery (EACTS): the Task Force for the diagnosis
and management of atrial fibrillation of the
European Society of Cardiology (ESC). Eur
Heart J. 2021;42:373–498. https://doi.org/10.
1093/eurheartj/ehaa612
3. Lip GYH. The ABC pathway: an integrated
approach to improve AF management. Nat Rev
Cardiol. 2017;14:627–628. https://doi.org/10.
1038/nrcardio.2017.153

4. Hart RG, Benavente O, McBride R, Pearce LA.
Antithrombotic therapy to prevent stroke in pa-
tients with atrial fibrillation: a meta-analysis. Ann
Intern Med. 1999;131:492–501. https://doi.org/10.
7326/0003-4819-131-7-199910050-00003

5. Lip GY, Nieuwlaat R, Pisters R, Lane DA,
Crijns HJ. Refining clinical risk stratification for
predicting stroke and thromboembolism in atrial
fibrillation using a novel risk factor-based
approach: the Euro Heart Survey on Atrial
Fibrillation. Chest. 2010;137:263–272. https://doi.
org/10.1378/chest.09-1584

6. Pisters R, Lane DA, Nieuwlaat R, de Vos CB,
Crijns HJ, Lip GY. A novel user-friendly score
(HAS-BLED) to assess 1-year risk of major bleeding
in patients with atrial fibrillation: the Euro Heart
Survey. Chest. 2010;138:1093–1100. https://doi.
org/10.1378/chest.10-0134

7. Chao TF, Liu CJ, Tuan TC, et al. Comparisons of
CHADS2 and CHA2DS2-VASc scores for stroke risk
stratification in atrial fibrillation: which scoring
system should be used for Asians? Heart Rhythm.
2016;13:46–53. https://doi.org/10.1016/j.hrthm.
2015.08.017

mailto:mingfangli@njmu.edu.cn
https://doi.org/10.1016/j.chest.2018.07.040
https://doi.org/10.1016/j.chest.2018.07.040
https://doi.org/10.1093/eurheartj/ehaa612
https://doi.org/10.1093/eurheartj/ehaa612
https://doi.org/10.1038/nrcardio.2017.153
https://doi.org/10.1038/nrcardio.2017.153
https://doi.org/10.7326/0003-4819-131-7-199910050-00003
https://doi.org/10.7326/0003-4819-131-7-199910050-00003
https://doi.org/10.1378/chest.09-1584
https://doi.org/10.1378/chest.09-1584
https://doi.org/10.1378/chest.10-0134
https://doi.org/10.1378/chest.10-0134
https://doi.org/10.1016/j.hrthm.2015.08.017
https://doi.org/10.1016/j.hrthm.2015.08.017


Li J A C C : A S I A , V O L . 4 , N O . 1 , 2 0 2 4

COOL-AF Scores in Diverse Populations J A N U A R Y 2 0 2 4 : 7 0 – 7 2

72
8. Kang SH, Choi EK, Han KD, et al. Risk of ischemic
stroke in patients with non-valvular atrial fibrillation
not receiving oral anticoagulants–Korean nation-
wide population-based study. Circ J. 2017;81:1158–
1164. https://doi.org/10.1253/circj.CJ-16-1267

9. Chao TF, Liu CJ, Wang KL, et al. Using the
CHA2DS2-VASc score for refining stroke risk
stratification in ’low-risk’ Asian patients with atrial
fibrillation. J Am Coll Cardiol. 2014;64:1658–1665.
https://doi.org/10.1016/j.jacc.2014.06.1203

10. Kim TH, Yang PS, Kim D, et al. CHA(2)DS(2)-
VASc score for identifying truly low-risk atrial
fibrillation for stroke: a Korean nationwide cohort
study. Stroke. 2017;48:2984–2990. https://doi.
org/10.1161/STROKEAHA.117.018551

11. Chao TF, Lip GYH, Lin YJ, et al. Major bleeding
and intracranial hemorrhage risk prediction in pa-
tients with atrial fibrillation: attention to modifi-
able bleeding risk factors or use of a bleeding risk
stratification score? A nationwide cohort study. Int
J Cardiol. 2018;254:157–161. https://doi.org/10.
1016/j.ijcard.2017.11.025

12. Li YG, Lee SR, Choi EK, Lip GY. Stroke pre-
vention in atrial fibrillation: focus on Asian pa-
tients. Korean Circ J. 2018;48:665–684. https://
doi.org/10.4070/kcj.2018.0190
13. Krittayaphong R, Kanjanarutjawiwat W,
Wisaratapong T, Lip GYH. Improving risk prediction
for death, stroke and bleeding in Asian patients
with atrial fibrillation. Eur J Clin Invest. 2023;53:
e13886. https://doi.org/10.1111/eci.13886

14. Bucci T, Shantsila A, Romiti GF, et al. External
validation of COOL-AF scores in the asian pacific
heart rhythm society atrial fibrillation registry.
JACC: Asia. 2023;4(1):59–69.
KEY WORDS atrial fibrillation, bleeding, risk,
stroke, thromboembolism

https://doi.org/10.1253/circj.CJ-16-1267
https://doi.org/10.1016/j.jacc.2014.06.1203
https://doi.org/10.1161/STROKEAHA.117.018551
https://doi.org/10.1161/STROKEAHA.117.018551
https://doi.org/10.1016/j.ijcard.2017.11.025
https://doi.org/10.1016/j.ijcard.2017.11.025
https://doi.org/10.4070/kcj.2018.0190
https://doi.org/10.4070/kcj.2018.0190
https://doi.org/10.1111/eci.13886
http://refhub.elsevier.com/S2772-3747(23)00303-4/sref14
http://refhub.elsevier.com/S2772-3747(23)00303-4/sref14
http://refhub.elsevier.com/S2772-3747(23)00303-4/sref14
http://refhub.elsevier.com/S2772-3747(23)00303-4/sref14

	Unveiling the Potential of COOL-AF Scores in Diverse Populations
	Funding Support and Author Disclosures
	References


