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Artificial Intelligence for Health Imaging projects:
positioning, objectives and synergies
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What is AI14HI1?

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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Al for Health Imaging

» Research funding programme of the EC: DT-TDS-05-2020 (Deadline: 13 November 2019)
= Budget: 40 million Euros

= Objectives:
1. Construction of large interoperable repositories of cancer images.

2. Tools for data anonymisation, protection, curation, harmonisation, annotation and
quality.

New Al-based cancer imaging solutions for cancer diagnosis & treatment.

4. New approaches and methods to validate the Al solutions.

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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Projects (2020-2024)

A European Cancer Image Platform Linked to Biological and Health Data for Next-
Generation Artificial Intelligence and Precision Medicine in Oncology

all .
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A multimodal Al-based toolbox and an interoperable health imaging repository for the
empowerment of imaging analysis related to the diagnosis, prediction and follow-up of
cancer

An Al Platform integrating imaging data and models, supporting precision care through
prostate cancer’s continuum

Accelerating the lab to market transition of Al tools for cancer management

PRedictive In-silico Multiscale Analytics to support cancer personalised diaGnosj
prognosis, Empowered by imaging biomarkers

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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Clinical Focus

EuCanlmage

Breast (MR, MMG, CEM); Liver (MR, CT); Colorectal cancer (CT, pelvic MRI)

INCISIVE

Breast (US, MMG, MRI, CT, PET-CT, histopathology); Lung(MRI, CT, PET-CT,
histopathology); Colorectal cancer (MRI, CT, PET-CT, histopathology),
Prostate (MRI,CT, Bone Scintigraphy)

ProCAncer-I

Prostate (multiparametric MRI); Histopathologic (Whole Slide Pathology

Images)

CHAIMELEON Breast (MMG, DBT, US, MR) ; Lung (CT, PET/CT) ; Colorectal (MR, CT);
Prostate (MR)

PRIMAGE Neuroblastoma (MR, NM, TC, PET/CT); DIPG (MR, TC, PET/CT)

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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Al4HI: Some Statistics

= More than 100 institutions in Health sector:

= European Infrastructures, Hospitals, Patient Associations, Universities, Industry,
SMEs, Research institutions

= 36 universities, 30 companies, 23 research institutions, 11 others
= All European regions represented (Northern, Southern, Western, Eastern)
= Non-EU partners (USA, Israel, Argentina, Egypt, Turkey, Serbia, UK)

= Final budget: € 49,083,915.00

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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Common Objectives

Define standards (data models, ontologies, open-source tools, cloud infrastructures, Al
standards)

Improve quality and interoperability between data repositories and Al solutions

Define Al guidelines to promote clinically and ethically driven Al

Promote open science, open data and responsible data sharing

Ensure a single strong voice on key issues (e.g. ethics, data ownership, future research)

Initiate common projects, publications, studies, project and so on.

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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Cancer Imaging Data:
Common Challenges

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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= Data anonymisation vs. pseudonymisation:
unclarity / heterogeneity of interpretations

= Data governance, data ownership

= Heterogeneity of data access procedures

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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Data Interoperability

= Heterogeneity of data models across clinical
$ centres

» Lack of a single, adequate, standardized data
model

= fragmentation of data
repositories

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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» Heterogeneity of image acquisition
protocols & equipment used

= Lack of common data annotation, curation
protocols and standards in cancer imaging

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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» Centralized vs federated approach for storage & access

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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= Appropriate models

= Supporting sustainability & further enrichment

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179




Cross-Project Challenges

Fragmentation of repositories

Heterogeneity of technical solutions (e.g., data anonymisation)
Heterogeneity of data access procedures

Different approaches in development and validation of Al

Different time scheduling of project activities / synchronisation difficulties

Missing WP/budget for cross-project interoperability (a new project on its own!)

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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Activities &
Achievements (so far...)

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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Working Steering ELSI Metadata Data Clinical
Groups Committee Models Management

Governance of the Focus on Ethical & Focus on metadata  Focus on data Focus on clinical
Al4HI Network. legal framework, models (imaging storage & curation, requirements and
ethics of Al and and non-imaging access manager, unmet clinical
open science. data). data linkage. needs.
Deciding on strategic Defining strategic Defining strategic Defining strategic Defining strategic
questions, position on the ELSI position on position on the position on clinical
sustainability of the issues. Discussing metadata models. topic. Discussing issues. Discussing
platforms and the common questions. Discussing common common questions. common questions.
data, commercial questions.

exploitation.

Al Development Al Validation Annotation Dissemination &
Communication

WG on image quantification, WG on Al Validation. WG on annotation.
distributed learning and
interpretability.

Defining strategic position on Defining strategic Defining strategic

the Al development. Discussing position on the Al position on the

common questions. validation. Discussing annotation. Discussing
common questions. common questions.

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179

WG on common
campaigns, D&C
materials.

Defining strategic
position on D&C

activities. Discussing
common questions.
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Common Activities

1. Catalogue & understand different project approaches (commonalities / differences)
Consult with wider research community

Guidelines towards interoperable data infrastructures

Achieve consensus

2
3
4. Agree on Al development and validation common approaches
5
6. Start applying common approaches (if resources allow)

5

Common publications / white papers

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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First White Papers

FUTURE-AL Guiding Principles and Consensus
R Jations for Ti hy Artificial Intelligence in
Medical Imaging

Karim Lekadic*", Richard Oriala’. Catherine Clallin', Noussair Larmak®, Kaivar Kuhibar',
Gisnas Trakou®, Susanna Aussc?, Lootor Cendd Alberich?, Kostas Mariar®, Manolis Triknakis®,
Sara Colamonio!, Nickolss Papanikolou’, Zahaih Salshoddin’, Hemry C Woodraff, Philippe
Lambsin’, Lisis. Marti- Fonmatt®

“Al for Health Imaging” White Paper on
Metadata Models for Medical Imaging
List of sushors

Haridinos Kondylakis, FORTHICS (ProCancerl )
Valia Kalokyri, FORTH-ICS (Prodancer-1)

Considerations for Artificial Intelligence with Clinical
Impact in Oncologic Imaging: An Al4HI Position Paper
Luts Mart-Bonmati' ", Daw-Mu Koh', Katring Riklund®, Macie) Bobowicz®, Yiannis
Rowssakis?, boan C Vilanova', Jurgen | Fotmerer®, kordi Rimola®, Pedro Maliol!, Gloria Ribas!,
Ana Miguel", Manalis Tslknakis ™, Karim Lekadir, Gianna Tsahou'*
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This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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FUTURE-AI www.future-ai.eu

Al
E E HOME FUTURE Al GUIDELINES v ASSESSMENT CHECKLIST CURRENT PROJECTS * CONTACT US

FUTURE-AI: Best practices for
trustworthy Al in medical imaging

FUTURE-AI is an international, multi-stakeholder initiative far defining
and maintaining concrete guidelines that will facilitate the design,

development, validation and deployment of trustworthy Al solutions in
medical imaging based on six guiding principles: Fairness, Universality,

Traceability, Usability, Robustness and Explainability.

Best practices and concrete recommendations to build imaging Al tools that are:
Fair, Universal, Traceable, Usable, Robust, Explainable (FUTURE)

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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= Al Validation Working Group

= Survey on Al validation Al4HI Al Validation working group survey:

How are you performing Al validation ?
u Add ressed to AI develope rS and The purpose of the survey is to achieve better understanding on how the Al validation is

conducted in the domain of health imaging, whether there are common practices or a

C I i n I Cal eX p e rtS variety of strategies and approaches.

To put this survey into context, it has been developed in the context of AldHI cluster of

projects.
u P I t b t I The Artificial Intelligence for Health Imaging (Al4HI) projects are a network of five EU-
e aS e CO n rl u e - funded research projects currently working on developing cancer imaging data repositories

and Al solutions based on medical images and related clinical and molecular data, to
improve clinical practice). These projects are Primage (GA 826494), Chaimeleon (GA
952172), EuCanimage (GA 952103), Incisive(952179), and Pro-Cancer-l (GA 952159). 7

Ae ranarde tha infarmatinn that will ha sallactad hacidae eama initial auactinne that rafar

https://docs.gooqgle.com/forms/d/e/1FAIpQLSds376e6aml1YB20 z-YHX0Zxj3qpi3glFhU8HQ20MR1PI

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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New Al4HI Project: RadioVal

1 Extensive validation of Al decision-support tool for

prediction of patient-specific response to neoadjuvant ***, " Funded by the EC under the HEU Programme

a¥y

chemotherapy in breast cancer

= Trained with 4,450 and validated with 2,700 breast cancer cases (clinical
and imaging data)

= Multi-disciplinary: oncology, radiology, Al, data management...

= Multi-centre: 8+ clinical sites

= Multi-continental: Europe, Eurasia, north Africa, Latin America

2 Novel multi-perspective radiomics evaluation framework:
criteria, metrics & processes based on FUTURE-AI guidelines:
Fairness, Universality, Traceability, Usability, Robustness,
Explainability

3 Multi-stakeholder radiomics information & communication
package to improve awareness & acceptance of radiomics Al

4 Traceability tool accompanying the radiomics Al (Al passport &
Quality control processes)

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179

¥
***  Reference: Grant Agreement 101057699

-3
Duration: 48 months — started September 2022

% Budget: €5,838,576.00

TARGETED IMPACT ON:

@ Healthcare professionals
involved in cancer care

@ Breast cancer patients

@ Al Researchers
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= 16 organization/partners from 13 different countries from 4 continents
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This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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Al4HI — Way Forward

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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What should be done (1)

= Common metadata models (DICOM, FHIR, MIABIS, OMOP, LOINC, etc...)
» Data FAIRIfication and quality control
» Privacy-preserving federated storage and learning framework linked to HPC

= Hybrid governance data model (i.e. national nodes, institutional nodes, biobanks, other
repositories)

» Close link to EC initiatives, such as Testing and Experimentation Facilities and the EHDS

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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What should be done (2)

Interoperable federated network of data repositories & nodes
=  Al4HI repositories

»  Other data infrastructures (imaging & biobanks)

= Local nodes (e.g. at the hospital level)

Centralised coordination platform for services’ integration and data access
management

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179

%CISIVE




IMAGE gl oS chniMele® ‘Q)CFIncer-l

%ICISIVE

CancerlmageEurope: the next Big Step

= New EC co-funded project to address common challenges
=  Apply interoperability and integration approaches

= More in the next presentation...

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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CancerlmageEurope the Concept

Madical imaging
Artificial intelligence
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Data Suppliers | | Federated Core Services User Access
Authentication
& Authorization
) Data Quality Access
Medical Centers Control & Committee Case Case
Clinical . Local Research Harmonization ECT/TEF Request & searching
. N o i Federation
Ethical | | Cl Dat ! - -
Conlqcni. | ér\}:/cg v\a/|-|al CEJ ! Traceability, Contributio
= ! Blockchain & n Access
- Persistent Identifiers Recognition Portal
Data linkage
External Data preparation services Governance Access Services
Biobanks
Temporary Central Storage - Al Testing and S,

Emulated Clinical Trials (ECT)

Experimental Facility

Access (ECT)

Repositories & Existing Biobanks :
ongoing emulated Data >
. clinical trials inimizati - Cancer Images
Access Ethical minimization
committees || Committees Research
i High-Performance Computing & Cybersecurity Access (TEF)
; storage back-end E Assessment

Research Platform

ive
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Growing MgﬁMRl -ERIC
" + RadioVal & CancerlmageEurope Ronrvece
= Now counts more than 130 top institutions in Health sector %. ,
R R e eat" S
Major data infrastructures (all types of health data) E’M

s: éﬁ%ﬁﬁEEPHENOME és'i
Concrete future actions planned

More challenges ahead

This project has received funding from the European’s Horizon 2020 research
and innovation programme under Grant Agreement number: 952179
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Al and big data



