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Establishing the value of a procedure

The economic burden of treatment
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Degenerative aortic valve stenosis: the new 
pandemic



Leon et al; NEJM 2010
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The dark side of the moon



Leon et al; NEJM 2010

1 in 4 patients undergoing TAVR were 
dead at 1 year

20% of patients did not improve quality 

of life

25%



Can we identify these patients



Predicting outcomes after intervention: how we 
identify futility?

Eyeball test Statistical algorithms and scores



Cognitive limits for clinical prediction and decision 
making in uncertain situations 

• Cognitive load

• Selection bias

• Representability 
bias

• Availability bias

Episode based medicine



Risk models to assess the risk of 1-year death

C statistic 0.65



Complex biological system Uncertainty in clinical

prediction

Limited predictive capacity

with traditional statistics
Artificial Intelligence



Artificial Intelligence in medicine



Artificial intelligence to predict 1-year mortality in 
elderly patients undergoing TAVR

• Dataset from 18 Italian centers with 3856 patients 
undergoing TAVR 

• 1-year mortality: 13.8%

• AI algorithms to predict 1-year mortality compared 
to traditional statistic



Synthetic data generation

18

Real patients in 
the dataset

Synthetic 
patients

Boosting of the dataset creating new patients 

using a statistical algorithm generated from a 

real dataset.  Baseline characteristics are similar 

as the original population. 

44 baseline variables

External validation in a real 
dataset



Conclusions

• Futility is a looming issue in patients undergoing TAVI

• Identifying patients who are truly benefiting from TAVI is an issue of 
paramount importance for saving cost and a better allocation of 
economic resources

• Artificial intelligence has the potential to develop decision algorithms 
with high specificity to select patients who are truly going to benefit 
from TAVI  
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