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Discrimination vs. Calibration 
The best predictive score should have both good 

discrimination and calibration 

Discrimination: ability to differentiate 
between low- and high-risk patients 

AUC=1 

AUC=0.5 

Durand et al. AJC, 2013 

Calibration: comparison between 
predicted and observed end-point (e.g. 
mortality) 



 

European System for Cardiac Operative Risk 
Evaluation (EuroSCORE) II 

http://www.euroscore.org/calc.html 
 Nashef et al. EJCTS, 2012 

n=22 381 consecutive patients undergoing cardiac surgery in 154 hospitals, 43 
countries during 12-week (May-July 2010) 

Validation subset: 5 553 patients 

http://www.euroscore.org/calc.html
http://www.euroscore.org/calc.html


 
Euroscore II 

Nashef et al. EJCTS, 2012 

AUC=0.81 AUC=0.79 

AUC=0.79 

Very good discrimination and calibration 
Observed mortality: 4.18% 
Expected mortality: 3.95% 



 
External Validation 

Barili et al. EHJ, 2012 

n=12 325 

Good discrimination, 
Low calibration in high risk patients 



 
Shahian et al., “Part 1-3” Ann Thorac Surg, 2009 

Society of Thoracic Surgeon (STS) Score 



 

STS Score 
STS isolated valve surgery (n= 109 759) 

Shahian et al. “Part 2”, ATS, 2009 Shahian et al. “Part 3”, ATS, 2009 

STS valve + CABG (n=101 661) 

Good discrimination but limited calibration in high risk patients 



 
EuroSCORE II Vs. STS Score 

Durand et al., AJC, 2013 



 

EuroSCORE II Vs. STS Score 

• n=350 TAVI patients 
• Euroscore II provided better discrimination and 

calibration  
• STS underestimated mortality 

Euroscore II AUC= 0.70 
Log Euroscore AUC= 0.61 
STS AUC= 0.59 

Stähli et al., Cardiology, 2013 



 

EuroSCORE II Vs. STS Score 

Durand et al., AJC, 2013 

n=250 TAVI patients (TA and TF) 
Good calibration but limited discrimination 
Euroscore II better than STS ? 



 

EuroSCORE II Vs. STS Score 

Haensig et al., EJCTS, 2013 

n=360 TAVI patients: Transapical approach only 

30-day mortality In-hospital mortality 

p=0.05 
p=0.01 



 

EuroSCORE II Vs. STS Score: Meta-Analysis 

Biancari et al., J CTV Anesthesia, in press 

10 recent studies (n= 13 856), various types of interventions 



 

EuroSCORE II Vs. STS Score: Meta-Analysis 

Biancari et al., 
 J CTV Anesthesia, in press 

EuroScore II STS Score 

NS difference between Obs. and 
Exp. Mortality (p=0.88) 

S difference between Obs. and Exp. 
Mortality (p=0.008) 

EuroScore II STS score 

SAVR 0.94 0.84 

TAVI 1.23 1.13 

Obs / Exp ratio 

↗ 
 



 

Take Home Messages! 

 Risk scores should be calculated in order to assess the risk of 
intervention in patients with VHD, but limitations should be 
acknowledged.  
 

 Both EuroSCORE II and STS score provide good discrimination but 
limited calibration in high risk patients 
 

 Risk scores progressively improve but need to be frequently updated 
 

 Although not specifically derived from VHD cohort, EuroSCORE II 
seems a bit better than STS score to assess the operative risk in overall 
aortic valve intervention 
 

 Both scores seem underpredicted the risk of TAVI 
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EuroSCORE II Vs. STS Score: Meta-Analysis 

 
 
 
 
ESII 
STS 

Biancari et al., J CTV Anesthesia, 
in press 

L’Abbé plot: Marked heterogeneity 
between studies 
Good concordance between ESII and STS 

EuroScore II STS score 

SAVR 0.94 0.84 

TAVI 1.23 1.13 

Obs / Exp ratio 

↗ 
 



The Place of Scores in Current Guidelines 
“In the absence of evidence from RCT, the decision to intervene in a patient with VHD 
relies on an individual risk-benefit analysis suggesting that improvement of 
prognosis, as compared with natural history, outweighs the risk of intervention and 
its potential late consequences, particularly prosthesis-related complications” 

ESC Guidelines 2012 
ACC/AHA Guidelines 2014 
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