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Research Question 
 

Traditional scoring tools (HAS-BLED) for prediction of bleeding in patients with atrial fibrillation 
was based on use of Warfarin as anticoagulation. In patients with atrial fibrillation being 
considered for DOAC therapy, how do we more accurately estimate their bleeding risk? 

Bottom Line In individuals on DOAC therapy for atrial fibrillation, the DOAC score out preformed HAS-BLED 
in prediction of major bleeding events. 

Study Summary 
 

Design 
 

§ DOAC Score development using Cox proportional hazards 
model based upon data from the RE-LY (dabigatran) trial 
(n=5684) 

§ Further refinement with GARFIELD-AF registry (dabigatran, 
edoxaban, rivaroxaban, apixaban) (n=12 296) 

§ External validation performed on COMBINE-AF pooled clinical 
trial data (n=25 586) and a Quebec RAMQ administrative 
database (n=11 945) 

 Population: 
Inclusion 
 

§ Development cohort:  
o Standard dose DOAC treatment with complete follow 

up data  
§ Based upon original inclusion criteria for the individual trials 
§ The RAMQ database is a publicly funded claims database 

(similar to Alberta Health) 
 Population: Exclusion 

 
§ Development cohort:  

o Missing follow up data (n=48)  
o Missing predictor variable data (n=344) 

§ Otherwise, based upon original exclusion criteria for 
individual trials  

 Intervention 
 

DOAC Score which includes:  
• Age 
• Creatinine clearance/glomerular filtration rate 
• Underweight status  
• Stroke/transient ischemic attack/embolism history  
• Diabetes  
• Hypertension  
• Antiplatelet use, nonsteroidal anti-inflammatory use, liver 

disease, and bleeding history 
• Each additional point scored associated with a 48.7% (95% CI, 

38.9%-59.3%; P<0.001) increase in major bleeding in RE-LY. 
 Comparison 

 
HAS-BLED Score 

 Primary Outcomes 
 

§ Prediction of major bleeding  
§ DOAC score out performed HAS-BLED in: 

o RE-LY (C statistic, 0.73 versus 0.60; p <0.001) 
o GARFIELD-AF (C statistic, 0.71 v 0.66; p = 0.025) 
o COMBINE-AF (C statistic, 0.67 v 0.63; p <0.001) 
o RAMQ (C statistic, 0.65 v 0.58; p <0.001) 

 
 Secondary Outcomes § Prediction of life-threatening bleeding at one year 

o superior to HAS-BLED (C statistic, 0.61 [95% CI, 0.59–
0.61]; P <0.001)  



Strengths 
 

§ Included various DOACs and dosing of DOACs in validation   
§ Validated using study data as well as an administrative database which allows a “real 

world” comparison  
Limitations § Unable to confidently predict intracranial hemorrhage due to low event rate  

§ Doesn’t generate a NNH  
§ Combines all DOACs which may not account for differences/risk profile between 

agents  
§ Although statistically significant, the actual C statistic comparing the two scores shows 

only a modest improvement 
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Table 1. Comparing the DOAC Score With the HAS-BLED Score in Patients With Atrial Fibrillation  

DOAC score HAS-BLED score Implications 
Derivation DOAC-treated patients Warfarin-treated 

patients 
The DOAC score is superior to the 
HAS-BLED score in predicting major 
bleeding in DOAC-treated patients.  

Risk factor 
assignment 

Assigns risk of major 
bleeding differently for 
each risk factor. 

Assigns risk of major 
bleeding similarly for all 
risk factors 

The DOAC score assigns bleeding 
risk more accurately than the HAS-
BLED score.  

Quantification 
of bleeding 
risk 

Very low: 0–3 points Scores range from 0–9, 
with scores ≥3 
indicating a high risk of 
bleeding. 

The DOAC score provides patients 
and clinicians with a clearer 
understanding of major bleeding 
risk from very low to very high. 

Low: 4–5 points 
Moderate: 6–7 points 
High: 8–9 points 
Very high: 10 points  

Age 
stratification, 
y 

65–69: 2 points <65: 0 points The DOAC score provides better 
correlation with the known 
increased risk of bleeding with 
increased age.  

70–74: 3 points 
75–79: 4 points ≥65: 1 point 
≥80: 5 points 

Renal 
impairment 
classification 

CrCl 30–60 mL/min: 1 
point 

Chronic dialysis: 1 point By using CrCl, the DOAC score more 
accurately estimates bleeding risk in 
patients with kidney disease, 
especially because these drugs are 
dosed according to CrCl and are 
25%–80% renally cleared.  

Renal transplantation: 1 
point 

CrCl <30 mL/min: 2 
points 

Creatinine >2.26 mg/dL: 
1 point 

Impact of 
concomitant 
medications 

NSAID use: 1 point NSAIDs and aspirin use 
individually or in 
combination: 1 point 

The DOAC score accurately 
quantifies the increased cumulative 
risk of bleeding in DOAC-treated 
patients taking NSAIDs and 
antiplatelet agents individually or in 
combination. 

Antiplatelet use 
 Aspirin: 2 points 
 Dual antiplatelet: 3 
points 

Adapted from Ezekowitz, M. D., & Kamareddine, M. (2023, September 19). Filling an Important Knowledge 
Gap: The DOAC Score. Circulation, 148(12), 947–949. https://doi.org/10.1161/circulationaha.123.066316 


