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AI in Cardiology

Lusher et al, Eur Heart J 2024
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AI applied to 12-lead ECG and ICM

12-lead ECG

ICM
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“Classic” human-based ECG analysis

HR

PR interval

QRS duration
QRS axis

QRS voltage ST-T abnormalities

QTc interval

Human-based integration 
of the above features

Diagnosis

HCM
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Limitation of the “Classic” approach

1

2

Limited number of features contemporarily integrated

 
Only “known” (already described) features can be used for 
analysis

 
Limited capture of complex non-linear interaction between the 
features3
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AI-powered electrocardiography
ECG AI

o Low cost
o Wide availability
o Non invasive

o Computational power
o Automatic feature extraction 

(deep neural networks - DNN)   
known + unknown features  

AI-enabled 
ECG
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AI-ECG model training and testing
X Y

Outcome of 
interest

AI-ECG modelDigital ECGs

X’

Previously unseen 
Digital ECGs

AI-ECG model
Y’

Predicted 
outcome 

probability

Diagnosis Prognosis

0

100

TRAINING

TESTING
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AI-ECG: low LVEF detection
Mayo Clinic, 
Rochester, 

USA

Attia et al, Nat Med 2019

LVEF < 35%
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AI-ECG: diagnostic framework

Mayo Clinic, Rochester, USA

«Occult» AFib  
from sinus rhythm ECG

Attia et al, Lancet 2019

Low LVEF
Attia et al, Nat Med 2019 Hyperkalemia

Galloway et al, JAMA Cardiol 2019

HCM

LQTS

Ko et al, JACC 2020

Aortic stenosis
Bost et al, JAMA Cardiol 2021Cohen-Shelly et al, EHJ 2021

Cardiac amyloidosis
Grogan et al, Mayo Clin Proc 2021

DCM
Shrivastava et al, Am J Cardiol 2021

ARVC
Haq et al, EHJ Digit Health 2023

Pulmonary hypertension
Du Brock et al, Eur Resp J 2024
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AI-ECG: prognostic framework
Imperial College 

London, 
UK

AI-ECG risk estimator platform (AIRE)
Sau et al, Lancet Digital Health 2024 (in press)

1.2 million ECGs

Random split (by patient)
60% for training/validation

40% hold-out test set

Patient-specific survival curve  
for a given outcome
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AI-ECG: prognostic framework
Imperial College 

London, 
UK

AI-ECG risk estimator platform (AIRE)
Sau et al, Lancet Digital Health 2024

All-cause death

CV death
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AI-ECG: prognostic framework
Death

Sau et al, Lancet Digit Healht 2024

Incident HTN
Sau et al, JAMA Cardiol 2025

Imperial College 
London, 

UK

Atherosclerotic CV disease
Sau et al, Lancet Digit Health 2024

CV death
Sau et al, Lancet Digit Health 2024

Ventricular arrhythmias
Sau et al, Lancet Digit Health 2024

Heart failure

Incident T2DM
Pastika et al, abstract AHA 2024

Sau et al, Lancet Digit Health 2024

https://cardiacep.ai/home

Incident AF
Sau et al, Heart Rhythm 2025

Complete heart block
Sau et al, JAMA Cardiol 2025

Regurgitant VHD
Sau et al, JAMA Cardiol 2025
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AI-ECG: occlusive myocardial infarction detection

Queen of Hearts  
AI-ECG model

Herman et al., EHJ Dig Health 2024

OMI vs non-OMI
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AI-ECG derived biomarkers

Pastrika et al, NPJ Digit Med 2024

AI-ECG estimated age AI-ECG estimated  
body mass index (BMI)

Delta age Delta BMI

Lopez-Jimenez F et al, JACC EP 2024

Higher deltaBMI are associated 
with cardiometabolic disease
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Ongoing issues
1

2

Explainability

Validation and reproducibility in 
independent datasets

3Integration into routine clinical workflow
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Achille’s heel of AI systems: 
“real-world implementation”

Kelshiker et al, Lancet 2026
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Achille’s heel of AI systems: 
“real-world implementation”

Key Implementation 
Finding 

Main barrier =  
low real-world uptake 

- Only 12 725 examinations 
across 972 clinicians 

- Workflow integration issues 
limited use.

Kelshiker et al, Lancet 2026
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AI applied to 12-lead ECG and ICM

12-lead ECG

ICM
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 AI in ICM: why we desperately needed it

ICMs have limitations in their accuracy, leading to a trade-off between  
sensitivity and specificity. 

Real-world registries of ICMs show that up to 80% of all detections are  
not true arrhythmias.
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AI in the context of ICM ECGs
X Y

TRUE/FALSE 
(physician)

AI-ICM modelICM ECGs

X’

Previously unseen 
ICM ECGs

AI-ICM model
Y’

Predicted TRUE 
probability

Diagnosis

0

100

TRAINING

TESTING
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Why ICM is an “ideal” context  
for AI application?

1

2

Extensive amount of raw digital data collected, with corresponding clinical 
adjudication

 
Fluid and complete integration into clinical workflow (“a posteriori” cloud-based 
analysis)
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 AI in ICM: a tangible impact
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Future perspectives
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AI-ECG: Full integration into routine clinical workflow

Explainability analysis

AI-based prediction of different diagnosis/
outcomes

integrated into hospital EMR
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AI-ICM: From diagnostic…

Diagnosis
- Rhythm classification 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AI-ICM: From diagnostic to multiparametric platforms

Diagnosis

Prognosis

- Rhythm classification 
- Hidden structural heart disease 
detection

- Hard outcomes  
- Incident comorbidities
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Thank you for your attention!

Do you have any questions?

andrea.saglietto@live.com
@AndreaSaglietto


