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Our research pillars

Healthy ➔ CV risk factors ➔ subclinical CV damage ➔ symptomatic CVD

Understand CVD pathogenesis

Biomarkers for CV risk stratification

and early disease detection

Disease prophylaxis / therapy
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▪ Introduction to AI

▪ AI applications in cardiac imaging

▪ Challenges

AI in cardiac imaging



Artificial intelligence (AI)

“The non-human ability to deal with cognitive complexity”1

Research Unit Hypertension and Cardiovascular Epidemiology1 Gottfredson L, SciAm. 1998



Machine learning: the AI most used in medicine
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Rule-based

systems

Learn by example



K-means clustering
K-nearest neighbours
Hierarchal clustering
Principle Component Analysis
...
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ML approaches

http://www.cognub.com/index.php/cognitive-platform/

XgBoost
Random Forest

Support Vector Machines
Linear methods

...

http://www.cognub.com/index.php/cognitive-platform/
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Supervised ML: Regression or classification

http://www.cognub.com/index.php/cognitive-platform/

http://www.cognub.com/index.php/cognitive-platform/
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Unsupervised ML: discover patterns / subsets

http://www.cognub.com/index.php/cognitive-platform/

➔ Validation by characterization

➔Input data and # clusters ~ prior knowledge, 

supervised ML and metrics

http://www.cognub.com/index.php/cognitive-platform/
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Why do we need AI in cardiology?

• Accurate risk / diagnosis / prognosis / management
e.g. cardiovascular disease predicted from routine clinical data2

• Reduce clinical complexity: Interpret ever complex data

e.g. wearables, -omics, .. 

• Automation
e.g. echocardiographic imaging and post-processing

 €€€, time-consuming, injuries!
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1 For instance, see EchoGO, us2.ai and others
2 Sabovčik F, EHJ Cardiovasc Imaging. 2020
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ML algorithms are already in use in cardiac imaging
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AI powered cardiac imaging
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AI powered cardiac imaging
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Workflow optimization and education

https://www.youtube.com/watch?v=u37dF-dCH_0 https://www.youtube.com/watch?v=u37dF-dCH_0 

AI scan assistant

automated annotations

AI disease detection

https://www.youtube.com/watch?v=u37dF-dCH_0
https://www.youtube.com/watch?v=u37dF-dCH_0
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AI scan assistant

https://www.youtube.com/watch?v=u37dF-dCH_0 

https://www.youtube.com/watch?v=u37dF-dCH_0
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Fully automated echocardiogram interpretation and reporting

https://www.youtube.com/watch?v=rcky0_26o_E

Us2.ai: Promising first validation results
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AI disease detection from echocardiography

Based on measurements or raw images 
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AI disease detection from echocardiography

Liu B, Sci Rep 2023
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Integrative profiling of cardiac health
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CVD risk stratification based on routine clinical data

Patients with CV risk factors: Whom to refer to cardiac imaging?

LV hypertrophy

LV diastolic dysfunction
Routine clinical data

(BP, ECG, biochemistry)

67 features

Supervised ML

Sabovčik F, EHJ Cardiovasc Imaging. 2020

n=1407

(FLEMENGHO

study)

Early LV diastolic dysfunction

AUC
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CVD risk stratification based on imaging data

How to interpret imaging data integratively

and does it help predict future CV events?

n=1407

(FLEMENGHO)
People clusters

(‘echo phenogroups’)

21 echocardiographic

/ BP features

Unsupervised ML

(GMM)

Sabovčik F, EHJ Digital Health. 2021

predicting

CV events?
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CVD risk stratification based on imaging data

Sabovčik F, EHJ Digital Health. 2021

Adjusted HR (95% CI)

Cluster 2 vs 1:       2.01 (1.86 - 3.50)

Cluster 3 vs 1: 1.84 (1.25 – 2.71)
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CVD risk stratification based on imaging data

Ntalianis E, J Am Soc Echocardiogr 2023

~ Echo time series

n=1407

(FLEMENGHO)
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CVD risk stratification based on imaging data

How to interpret imaging data integratively

and does it help predict future CV events?

n=2280

(iCOMPEER)
10 CPET

features

Cauwenberghs N, Diagnostics. 2023

Referred for CPET 

for various reasons

Patient clusters

(‘CPET phenogroups’)

Unsupervised ML

(GMM)

Predicting

CV events?

Peak load, VO2/kg, HR,

O2 pulse, SBP and RER

VE/VCO2 slope

Borg score

%HR and %VO2 at VT1
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CVD risk stratification based on imaging data

Cauwenberghs N, DIagnostics. 2023

~ CPET time series

Imaging-based phenogroups may 

improve CV risk stratification
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The future: ensemble models
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Challenges for AI in CV medicine
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Interaction engineers / clinicians

➔ bidirectional training

Clinical autopilot

AI reporting and regulation

• engineer vs medical language

• methodology, QC, performance, ..

• Open code

Ethics



Take-home messages

• AI will stay and revolutionize medicine

➔ To help, not to replace healthcare professionals

• AI already used in cardiac imaging, much more coming

• Clinical education on AI for appropriate application
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ESC on demand:

Artificial intelligence demystified

Can we trust artificial intelligence in cardiac imaging today?

Will AI replace cardiologists?
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