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To precision medicine 
with ABC Scores
ABC (Age, Biomarkers, Clinical history) 
stroke and bleeding scores incorporate 
clinical variables and cardiovascular 
biomarkers Elecsys® GDF-15,  
Elecsys® NT-proBNP, Elecsys® cTnT-hs 
and hemoglobin to estimate risk of stroke/
systemic embolic events and bleeding  
in patients with atrial fibrillation

From 
undertreatment of 
atrial fibrillation 
patients

WHERE CARE LEADS



The ABC scores provide accurate, 
personalized, informative stroke and 
bleeding risk assessment
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Biomarkers are among the most important predictors of stroke 
and major bleeding.1,2 The ABC-stroke and ABC-bleeding risk 
scores combine the prognostic power of biomarkers with age and 
clinical history to provide personalized and accurate bleeding and 
stroke risk assessments in patients with atrial fibrillation.3  

The currently used CHA2DS2-VASc stroke risk score and  
HAS-BLED bleeding risk score are based on clinical history of  
risk factors alone and do not include important prognostic 
biomarker factors.3–5

The risk of stroke and bleeding in patients with atrial fibrillation 
is a continuum.6,7 CHA2DS2-VASc4 and HAS-BLED5 are point-
based scores that provide a risk score from 0 to 9 to categorize 
patients into low, moderate, and high risk categories. The ABC risk 
scores are continuous scales that may provide more granular risk 

assessment. Furthermore, there is considerable overlap between 
the risk factors included in the CHA2DS2-VASc and HAS-BLED 
scores that result in suboptimal specificity for prediction of stroke/
bleeding risk and make it difficult to individualize treatment 
decisions.8

* The relative contributions were assessed with the partial Wald X2 minus the predictor degrees of freedom.

CAD – coronary artery disease; CHF – congestive heart failure; cTnT-hs – high sensitivity troponin T

The most important predictors of stroke are prior 
stroke/TIA, NT-proBNP, cTnT-hs, and age

Relative importance of each variable in the risk 
models for stroke and systemic embolism*

The most important predictors of major bleeding are  
GDF-15, cTnT-hs, age, hemoglobin, and previous bleeding

Relative importance of each variable in the risk 
models for major bleeding*

Predictors of stroke and major bleeding in patients 
with atrial fibrillation (ARISTOTLE cohort)1,2
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The ABC-stroke risk score comprises: The ABC-bleeding risk score comprises:
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ABC risk scores improve stroke and 
bleeding risk classification compared 
with currently used scores

The ABC-bleeding risk predominantly correctly down-classified 
bleeding risk compared with HAS-BLED.3

Net reclassification improvement at 1 year with the  
ABC-stroke risk score compared with the CHA2DS2-VASc  
score (ENGAGE AF-TIMI 48 cohort)3

Net reclassification improvement at 1 year with the  
ABC-bleeding risk score compared with the HAS-BLED  
score (ENGAGE AF-TIMI 48 cohort)3

25.2% patients were correctly reclassified using ABC-
stroke compared to CHA2DS2-VASc with the potential to inform 
more appropriate treatment decisions based on their 
individual risk of stroke 

13.8% patients were correctly reclassified using  
ABC-bleeding compared to HAS-BLED, with the potential to 
inform more appropriate treatment decisions based on 
their individual risk of bleeding 

ABC risk scores outperform both the 
CHA2DS2-VASc and HAS-BLED scores 
in large-scale clinical trials

C-indices of the ABC-stroke risk score and the CHA2DS2-VASc 
score for prediction of stroke or systolic embolism

C-indices of the ABC-bleeding risk score and the HAS-BLED 
score for prediction of major bleeding

The ABC-stroke and ABC-bleeding risk scores have been validated and calibrated in over 37,000 atrial 
fibrillation patients receiving oral anticoagulation (OAC) therapy from four major trials (ARISTOTLE, RE-LY, 
ENGAGE AF TIMI 48, STABILITY),1–3 and in patients not receiving OAC therapy (ACTIVE A / AVERROES).10 
These studies show that the ABC risk scores have significantly greater discriminatory performance 
compared with the CHA2DS2-VASc score (8%–14% relative improvement in C-indices)1,3 and the HAS-BLED 
score (11%–24% relative improvement in C-indices).2,3

The greater discriminatory performance of the ABC risk scores compared with CHA2DS2-VASc and 
HAS-BLED scores translates into improved risk stratification.3 Compared with the CHA2DS2-VASc 
score, the ABC-stroke risk score can correctly up-classify and correctly down-classify stroke risk in 
individual patients. 

ARISTOTLE
Derivation | N=14,701

ENGAGE AF
Validation | N=8,705

STABILITY
Validation | N=1,400

ACTIVE A / 
AVERROES
OAC free* | N=4,305

ABC-stroke
C-indices (95% CI)

0.67
(0.65-0.70)

0.67
(0.65-0.70)

0.66
(0.58-0.74)

0.700
(0.667–0.733)

CHA2DS2-VASc
C-indices (95% CI)

0.62
(0.60-0.65)

0.59
(0.57-0.62)

0.58
(0.49-0.67)

0.63
(0.597–0.674)

Percent improvement 
vs. CHA2DS2-VASc 8.10% 13.60% 13.80% 10%

P-value p<0.001 p<0.001 p<0.001 p<0.001

ARISTOTLE
Derivation | N=14,537

ENGAGE AF
Validation | N=8,705

RE-LY
Validation | N=8,468

ACTIVE A / 
AVERROES
OAC free* | N=4,305

ABC-bleeding
C-indices (95% CI)

0.68
(0.66-0.70)

0.69
(0.66-0.71)

0.71
(0.68-0.73)

0.73
(0.69–0.77)

HAS-BLED
C-indices (95% CI)

0.61
(0.59-0.63)

0.62
(0.60-0.64)

0.62
(0.59-0.64)

0.60
(0.55–0.65)

Percent improvement 
vs. HAS-BLED 11.50% 11.30% 14.50% 18.57%

P-value p<0.0001 p<0.001 p<0.0001 p<0.001

ABC-stroke vs. CHA2DS2-VASc

Correctly  
up-classified 31.9% 

Correctly  
down-classified 31.4%

Overall NRI* 25.2% (95% Cl 13.1-46.1%) 

ABC-bleeding vs. HAS-BLED

Correctly  
up-classified 1.2% 

Correctly  
down-classified 29.2%

Overall NRI* 13.8% (95% Cl 8.0-22.8%) 

* Net Reclassification Index* Includes Patients on Aspirin and Patients on Aspirin+Clopidogrel



6

ABC-stroke and ABC-bleeding scores 
can optimize the use of OACs* to 
potentially improve outcomes for 
patients with atrial fibrillation
Incorrect classification for stroke and/or bleeding risk can lead to suboptimal treatment decisions. 
Thus, by enhancing the precision of estimated stroke or systemic embolism events and bleeding risks 
and directly informing treatment decisions, biomarker-based risk scores like the ABC-stroke and 
ABC-bleeding scores have the potential to support the movement towards precision medicine 
in the care of patients with AF. 9

The ABC-stroke risk score…

The ABC-bleeding risk score…

Can correctly down-classify stroke risk 
compared with the CHA2DS2-VASc score 
thereby identifying patients who do not 
need OAC treatment with no impact on 
clinical outcomes

Can correctly up-classify stroke risk 
compared to the CHA2DS2-VASc score to 
identify atrial fibrillation patients in need 
of OACs who otherwise would not get an 
OAC treatment. This has the potential to 
prevent and reduce the number of costly 
strokes as well as improve the patient's 
quality of life

Provides continuous, granular results to 
distinguish low-risk patients who are in 
fact suitable for OACs (and missed with 
the point-based CHA2DS2-VASc score), 
with the potential to prevent strokes

Can correctly down-classify bleeding risk 
compared with the HAS-BLED score
leading to more patients receiving OACs, 
with the potential to prevent strokes, 
improve patient outcomes, and reduce 
stroke related costs

7* Oral Anticoagulants


