
Machine Learning e IA in 
Cardiologia

Gaetano Maria De Ferrari  
 

Division of Cardiology 
Department of Medical Science 

Città della Salute e della Scienza, University of Turin 
 



Disclosures

None 



Artificial Intelligence is revolutionizing our Lives, Medicine and Cardiology

Whether we like it or not

With us… or most likely without us



Artificial intelligence and its subclasses



Supervised learning
Labelled data 
 
Direct feedback 
 
Aim: prediction

Unsupervised learning
Unlabelled data 
 
No feedback 
 
Aim: find hidden structure in data



The Challenge of Identifying high Risk post-MI
Patients with high thrombotic risk benefit from aggressive treatment 
Patients with high bleeding risk benefit from less aggressive DAPT



Between Scylla and Charybdis

Our Patient

BleedingIschemia



Costa F. et al, Lancet, 2017 ; 389:1025-34

Risk Scores Performance

Modest performance 
and low 

generalizability of 
available risk scores 

for ischemic and 
bleeding events 
following an ACS



D’Ascenzo F. et al. Lancet, 2021 doi: 10.1016/S0140-6736(20)32519-8



Patients population

D’Ascenzo F. et al. Lancet, 2021 doi: 10.1016/S0140-6736(20)32519-8



AUCs for death, MI, and major bleeding for the training, internal 
validation, and external validation datasets at 1-year follow-up 

All-cause death    Recurrent MI   Major bleeding

D’Ascenzo F. et al. Lancet, 2021 doi: 10.1016/S0140-6736(20)32519-8

AUC 0.91 AUC 0.88 AUC 0.87



Cross-classification of myocardial infarction 
and major bleeding risk classes 

D’Ascenzo F. et al. Lancet, 2021 doi: 10.1016/S0140-6736(20)32519-8



          The hypothetical trade-off between  
the two types of risk 

D’Ascenzo F. et al. Lancet, 2021 doi: 10.1016/S0140-6736(20)32519-8



 

PRAISE Score 
https://praise.hpc4ai.it 
 









D’Ascenzo F et al: EHJ Dig Health 2025



A machine learning example: AFA-Recur



A machine learning example: AFA-Recur



AFA-Recur online web calculator

http://afarec.hpc4ai.unito.it/









AI and the Renaissance 
of ECG

The School of Athens by Raffaello 1510



The Challenge of Identifying AF



Attia Z.I. et al.  Lancet, 2019: 394:861-67  doi: 10.1016/S0140-6736(19)31721-0 



ECG selection and windows of interest for 
patients with multiple ECGs

Attia Z.I. et al.  Lancet, 2019: 394:861-67  doi: 10.1016/S0140-6736(19)31721-0 



Patients flow diagram

Attia Z.I. et al.  Lancet, 2019: 394:861-67  doi: 10.1016/S0140-6736(19)31721-0 



ROC curves for the testing dataset

Attia Z.I. et al.  Lancet, 2019: 394:861-67  doi: 10.1016/S0140-6736(19)31721-0 



Classical electrophysiological approach: 
In addition to autonomic influence  
Atrial fibrosis 
→ slowed conduction 
→ altered P-wave morphology 

Why does a patient develop AF?



• P-wave morphology  

• P-wave duration  

• P-wave dispersion  

• P-wave terminal force in V1  

• Interatrial block  

• Signs of atrial cardiomyopathy  

What should the investigators study ?  



The Philosophical Contrast 

• For fifty years we have been trying to 
understand which component of the P wave 
predicts atrial fibrillation.  

• Attia's neural network bypassed the question 
entirely and simply learned the answer. 

• That is the essence of the (Cartesian) 
revolution of AI. 



Cartesian Medicine AI Medicine
• Identify atrial fibrosis • Analyze raw ECG

• Study P-wave abnormalities • Study 5000+ hidden features

• Explain mechanism • Learn statistical patterns

• Prediction follows explanation • Prediction precedes 
explanation

The Philospophical Contrast 











Should we Trust Oracles ?





AIRE Patient Specific Survival Prediction

Sau et al Lancet Dig Health 2025



AIRE Patient Specific Survival Prediction

Sau et al Lancet Dig Health 2025





17th century 
Understanding → Prediction 

21st century 
Prediction → Understanding 

AI may generate hypotheses before 
mechanisms are discovered.

A New Medical Epistemology



Take-home Messages
AI will not replace cardiologists 

But 
• The role of cardiologists will shift from 

information holder to interpreter, integrator 
and ethical decision-maker 

• Cardiologists who master AI will replace 
cardiologists who do not 



We desperately need AI-literate Doctors !!
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