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Supplementary Table 1: Baseline characteristics of the derivation cohort stratified by stroke 
outcome within 1 year after atrial fibrillation diagnosis  

 Stroke group 
(N=1,448) 

Non-stroke group 
(N=8,063) 

p-value 

Age 75 (66, 82) 69 (60, 78) <0.001 
Sex, female  45.7 44.1 0.252 
Clinical history (%)    
Any malignancy 8.0 8.8 0.348 
Arterial embolism 2.6 1.9 0.108 
Chronic lung disease 6.7 7.7 0.191 
Congestive heart failure 14.9 17.3 0.031 
Diabetes mellitus 28.9 18.0 <0.001 
Hyperlipidemia 23.8 17.0 <0.001 
Hypertension 60.5 44.6 <0.001 
Prior ischemic stroke 78.6 3.4 <0.001 
Mild liver disease 3.5 4.6 0.091 
Myocardial infarction  1.9 2.1 0.618 
Peptic ulcer disease 
excluding bleeding 4.6 3.4 0.024 

Peptic ulcer disease  5.0 3.6 0.013 
Peripheral vascular disease  3.9 2.0 <0.001 
Renal failure 5.6 5.8 0.842 
Valvular heart disease  4.2 5.2 0.122 
Medication history (%)     
OHA 15.7 8.7 <0.001 
Warfarin 15.4 7.2 <0.001 
APA 32.2 18.7 <0.001 
Digoxin 8.2 7.0 0.105 
AAD 10.5 13.0 0.009 
Vasodilators  12.8 8.2 <0.001 
Diuretics 21.1 18.9 0.053 
BBA 25.3 22.9 0.045 
CCB 26.5 20.3 <0.001 
ACEI 3.6 3.1 0.341 
ARB 24.0 18.0 <0.001 
Lipid modifying agents 15.3 10.6 <0.001 

AAD indicates antiarrhythmic drugs; ACEI, angiotensin-converting enzyme inhibitor; APA, antiplatelet agents; 
ARB, angiotensin II receptor blocker; BBA, beta-blocking agents; CCB, calcium channel blocker; OHA, oral 
hypoglycemic agents. 
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Supplementary Table 2: Final hyperparameters used for model training  

Model Parameter Value 
Logistic regression  
 

Solver liblinear 
C 0.1 
Class Weight balanced  

Extreme gradient boosting 
 

max_depth 3 
learning_rate 0.01 
n_estomators 250 
scale_pos_weight 5.6 
subsample 0.8 
colsample_bytree 0.7 
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Supplementary Table 3: Predictive performance of logistic regression (LR), extreme gradient 
boosting (XGB), and the CHA₂DS₂-VASc score across the internal and external validation 
cohorts 

Metric 

Internal validation  
cohort 

External validation  
cohort 1 

External validation  
cohort 2 

LR XGB CHA2DS2-
VASc LR XGB CHA2DS2-

VASc LR XGB CHA2DS2-
VASc 

AUROC 
(95%CI) 

0.91 
(0.89-0.93) 

0.91 
(0.89-0.93) 

0.67 
(0.65-0.69) 

0.88 
(0.85-0.91) 

0.88 
(0.86-0.91) 

0.61 
(0.59-0.64) 

0.88 
(0.85-0.91) 

0.88 
(0.85-0.91) 

0.62 
(0.60-0.64) 

AUPRC 
(95%CI) 

0.74 
(0.68-0.79) 

0.75 
(0.70-0.80) 

0.22 
(0.19-0.24) 

0.77 
(0.70-0.82) 

0.77 
(0.71-0.82) 

0.23 
(0.21-0.26) 

0.79 
(0.74-0.84) 

0.80 
(0.74-0.84) 

0.25 
(0.23-0.28) 

Accuracy 
(%) 93.9 93.9 51.5 93.7 93.7 41.7 93.4 93.4 44.9 

Sensitivity 
(Recall) 

(%) 
79.3 79.3 90.3 73.5 73.5 93.1 75.1 75.1 91.3 

Specificity 
(%) 96.5 96.5 44.5 98.4 98.4 29.8 98.1 98.1 33.0 

Precision 
(%) 80.1 80.1 22.6 91.4 91.4 23.5 90.9 90.9 25.8 

F1 Score 0.80 0.80 0.36 0.81 0.81 0.38 0.82 0.82 0.40 
DeLong 
p-value* 

(vs. 
CHA2DS2- 

VASc) 

<0.001 <0.001 - <0.001 <0.001 - <0.001 <0.001 - 

*p-values were calculated using DeLong’s test to compare AUROC values among the three models. 
Bonferroni correction was applied for multiple pairwise comparisons (α = 0.05 / 3 = 0.0167). 
Abbreviations:  
LR, logistic regression; XGB, extreme gradient boosting; AUROC, area under the receiver operating 
characteristic curve; AUPRC, area under the precision–recall curve; CI, confidence interval. 
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Supplementary Table 4: Definition and scoring criteria of CHA2DS2-VASc score for stroke 
risk stratification in atrial fibrillation  

Items Points 

C Congestive Heart Failure 1 

H Hypertension 1 

A2 Age ≥75 years 2 

D Diabetes Mellitus 1 

S2 Ischemic stroke/TIA 2 

V Vascular Disease  1 

A Age 65 - 74 years 1 

Sc Sex category (female) 1 

 Maximum Score 9 

 High risk of stroke events for men  ≥2 

 High risk of stroke events for women  ≥3 
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Supplementary Table 5. Net Reclassification Improvement (NRI) of Logistic Regression (LR) 
vs. CHA₂DS₂-VASc Score at Different Decision Thresholds 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LR vs CHA₂DS₂-VASc (External Validation Cohort 1) 
Threshold Net Reclassification Improvement (Total) p-value 

0.1 0.4894 (95% CI [0.4098, 0.5690]) < 0.001 
0.2 0.4903 (95% CI [0.4107, 0.5700]) < 0.001 
0.3 0.4903 (95% CI [0.4107, 0.5700]) < 0.001 
0.4 0.4903 (95% CI [0.4107, 0.5700]) < 0.001 
0.5 0.4903 (95% CI [0.4107, 0.5700]) < 0.001 
0.6 0.4903 (95% CI [0.4107, 0.5700]) < 0.001 
0.7 0.4740 (95% CI [0.3944, 0.5537]) < 0.001 
0.8 -0.1331 (95% CI [-0.2580, -0.0082]) 0.037 

LR vs CHA₂DS₂-VASc (External Validation Cohort 2) 
Threshold Net Reclassification Improvement (Total) p-value 

0.1 0.4891 (95% CI [0.4143, 0.5639]) < 0.001 
0.2 0.4891 (95% CI [0.4143, 0.5639]) < 0.001 
0.3 0.4891 (95% CI [0.4143, 0.5639]) < 0.001 
0.4 0.4891 (95% CI [0.4143, 0.5639]) < 0.001 
0.5 0.4891 (95% CI [0.4143, 0.5639]) < 0.001 
0.6 0.4891 (95% CI [0.4143, 0.5639]) < 0.001 
0.7 0.4377 (95% CI [0.3586, 0.5168]) < 0.001 
0.8 -0.1399 (95% CI [-0.2620, -0.0178]) 0.025 
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Supplementary Figure 1: Logistic regression coefficients for 1-year stroke risk prediction. 

 
Bar plot showing the logistic regression coefficients of the 9 predictors selected via Bayesian 

Information Criterion (BIC)-based feature selection. Positive values indicate an increased log-odds 

of stroke within 1 year, while negative values reflect protective effects. Prior ischemic stroke (IS) 

had the strongest positive association with stroke risk, followed by use of warfarin, oral hypoglycemic 

agents (OHA), age, and other comorbidities. Anti-arrhythmic drug (AAD) use and chronic lung 

disease (CLD) were associated with reduced stroke risk. 

IS indicates prior ischemic stroke; AAD, anti-arrhythmic drugs; Warfarin, warfarin use; OHA, oral 
hypoglycemic agents; AGE, age at diagnosis; CLD, chronic lung disease; APA, antiplatelet agents; 
HTN, hypertension; DM, diabetes mellitus. 
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Supplementary Figure 2. Distribution of stroke onset timing within 1 year after AF diagnosis, 
stratified by prior ischemic stroke history. 

 

Bar plots depict the number of post-AF ischemic stroke events occurring at different time intervals 
(in days) following the initial AF diagnosis in: 
(a) the derivation cohort (N = 9,511), 
(b) external validation cohort 1 (N = 1,300), and 
(c) external validation cohort 2 (N = 1,242). 

Events are stratified by the presence (red bars) or absence (blue bars) of prior ischemic stroke. 
Across all cohorts, a substantial proportion of stroke events occurred within the first 30 to 60 days, 
particularly among patients with a prior stroke history. These findings underscore the elevated early 
risk and potential diagnostic overlap in this population, reinforcing the need for careful temporal 
separation in model development. 
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