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AI in Healthcare

• The AI in healthcare market estimated to be valued USD 4.9 billion in 2020
• Expected to reach USD 45.2 billion by 2026
• Big Data availability and demand to reduce healthcare cost drive the growth

Accenture; ARTIFICIAL INTELLIGENCE (AI): HEALTHCARE'S NEW NERVOUS SYSTEM



Benjamens S et al., npj Digital Medicine 2020



Artificial Intelligence
The ability for a program to perceive its environment and take actionsthat maximize its chance of successfully achieving its goal

Singh G, De Cecco CN, Min J JCCT 2018



Pattern Recognition
Deep Neural Networks

Features Detection (Shape, Edge…)

DNNS Type
1. Convolutional2. Recurrent3. Generative Adversarial4. Transfer5. Reinforcement6. Representation

1. Autodidactic Quality

2. Neural network is not designed by humans, butrather the number of layers is determined by thedata itself



AI Implementation



Tesche C. et al., Front Cardiovasc Med 2022



Antonopoulos A. et al., Eur J Preventive Cardiology 2021



Quantitative Coronary Features
• Stenosis (High vs Low Grade)
• Plaque Location (ostium, bifurcation)
• Plaque Length
• Plaque Concentricity / Direction
• Plaque Composition
• Plaque Burden
• High-Risk Plaques (Napkin ring, spotty calc, etc.)
• Vascular Remodeling and Morphology
• Myocardium at Risk2015 2017



2015 2017



• Automatic Calcium Score
• Automatic Coronary Analysis and Quantification

(CAD-RADS)
• Coronary Plaque Burden & Vulnerability Features
• ML-based CT-Fractional Flow Reserve (CT-FFR)
• Radiomics
• Prognostication

AI in Cardiac Imaging



Siemens AI-Heart

Calcium Score



Siemens AI-Heart - Emory



CAD-RADS

Siemens AI-Heart - Emory



Segment Analysis

Siemens AI-Heart - Emory



AI Integration & Inter-ReaderVariability



Plaque Burden AI Solution
ELUCID

2019 Baseline

2022 FU













The application of complex mathematic formulae to agiven radiological image that enable the calculation of awide number of features, relating to the shape,attenuation, and ‘texture’ of a given volume of interest.

Radiomics

Oikonomou E, at al.







A new artificial intelligence-powered method
to predict cardiac risk by analysing the radiomic
profile and results of coronary PVAT,
developed and validated in patient cohorts
acquired in three different studies



Radiomic phenotyping of coronary perivascular adiposetissue



Prognostic value of the pericoronary fat radiomic profile



Machine Learning-based CT-FFR
Siemens CT-

FFR®

Itu L. et al., Journal of Applied Physiology 2016
FreimanM et al., Medical Physics 2017
Ko BS et al., JACC Cardiovasc Img 2017

Not for clinical use

Philips®
Not for clinical use

Toshiba®

Not for clinical use



Coenen A. et al., Circ Cardiovasc Imaging 2018

ML CT-FFR: Evidence



Automated Imaging and EMR Data
Integration



Multi-Omics Integration
• Integrating different and composite data derived frommulti-omics approaches to cardiology patients.
• Managing the big amount of data from different types ofanalysis, including information derived from DNA and RNAsequencing, and imaging.

Infante T et al, Circulation Cardiovasc Imag 2021



AI Challenges
• Data Accessibility, Quality, Sufficiency and Representativeness
• Results Reproducibility, ensuring that insights withstand known challenges with replication
• Algorithms Transparency, moving beyond black-box algorithms to ensure results are understood and

trusted
• Algorithms Credibility, results should be consistent with established science
• Demonstrate and quantify the Gain from the use of an algorithm compared with other approaches
• Avoid data Biases, data reflect the clinical and social context in which healthcare is delivered



1. Infrastructure
2. Regulations
3. Funding and Reimbursement
4. Healthcare Personnel training
5. Patient Education and Relationship
6. Data Protection & Cybersecurity

AI Barriers

Strategic Use of Data and Artificial Intelligence in the Public Sector.
C. De Cecco, M. van Assen. CAF - Latin America Development Bank 2021



• Machine Learning and Radiomics can play a significant role in the identification and
clinical application of novel imaging biomarkers and workflow optimization in cardiac
CT and coronary plaque analysis

• AI can rapidly and accurately provide physicians with better data and intel allowing
for better decision making and, ultimately, better patient outcomes

• Results Reproducibility, Outcome Prediction andWorkflow Integration are the main
challenges

Conclusions



Conclusions
“Artificial Intelligence is changing the medical sector. We need to embrace and guide

this revolution to improve the quality of healthcare, reducing disparities in the access to
medical services and the cost of medical treatments, to achieve health equity and

democratize healthcare.”

Strategic Use of Data and Artificial Intelligence in the Public Sector.
C. De Cecco, M. van Assen. CAF - Latin America Development Bank 2021
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