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Ag e n d a ..: CEANHR ﬁAGE EUROPE

1. Introduction to the EIC Pathfinder Challenge (7 min) [F. Zanca]
2. Overview of EUCAIM and the Cancer Image Europe Platform (12 min) [L Marti-
Bonmati]

3. What EUCAIM Offers to Early-Stage Innovators applying for the pathfinder (12 min) [l.
Blanquer]

4. EUCAIM’s Broader Contribution to Multimodal Al Research (12 min) [L. Cerda-
Alberich]

5. Use Cases & Engagement Opportunities for Innovators (12 min) [A. Alberich-Bayarri]

6. Discussion & Q&A (35 min)
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GENERATIVE-AI BASED AGENTS TO REVOLUTIONIZE
MEDICAL DIAGNOSIS AND TREATMENT OF CANCER

Federica ZANCA
Program Manager Medical Imaging and Al in HealthCare

European Innovation Council and SMEs Executive Agency (EISMEA) I
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* Agentic Al refers to artificial intelligence systems that possess
autonomous decision-making capabilities, enabling them to
independently analyze challenges, develop strategies, and execute
tasks without human intervention. These systems are designed to

handle complex, multi-step problems by employing sophisticated
reasoning and iterative planning.

<ANVIDIA. Q

Home Al DataCenter Driving Gaming Pro Graphics obotics ealthcare

What Is Agentic Al?

Agentic Al uses sophisticated reasoning and iterative planning to autonomously solve complex, multi-step
problems.




Council

Scope of the Challenge moveton

* Support population-level real-world data multimodal multidimension learning

* Enable streamlining tasks like determination:
- of clinical pathway,
- patient risk assessment,
- prediction of disease progression,
- assessment of personalized treatment

 Address data scarcity, biases, and privacy concerns for Al applications
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Specific objectives of the Challenge et

Council

AREA 1: Technological

I Al-based tools and architecture for Integrating Multimodal Multidimensional Data
i, Al-based tools for Medical Data Augmentation

il Al-based tools and architecture for Medical Knowledge Representation and Integration

AND*

AREA 2 Clinical (exploiting info from area 1)

. Autonomous agents for Predictive Diagnosis

i, Autonomous agents for personalized Treatment Selection I:l I

*At least on sub-objective from each area




. Europe:cm
Horizontal to both areas Innovation

v Ethics, Al Trustworthiness & Model Transparency
v Bias Detection & Mitigation

v Regulatory Compliance & Clinical Validation

v Cost-effectiveness and Economic Impact

and the Al Act.
* https://digital-strategy.ec.europa.eu/en/library/ethics-guidelines-trustworthy-ai

*  https://www.europarl.europa.eu/RegData/etudes/BRIE/2019/640163/EPRS_BRI(2019)640163_EN.pdf
. https://www.europarI.europa.eu/topics/en/article/20230601STO93804/eu—ai—act—first—regulatiIon artificial-intelligence I

The Al models developed under this Challenge are expected to comply with the EU concept for Trustworthy Al, relevant ethical principles, I

] ]
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https://digital-strategy.ec.europa.eu/en/library/ethics-guidelines-trustworthy-ai
https://www.europarl.europa.eu/RegData/etudes/BRIE/2019/640163/EPRS_BRI(2019)640163_EN.pdf
https://www.europarl.europa.eu/topics/en/article/20230601STO93804/eu-ai-act-first-regulation-on-artificial-intelligence

Portfolio Considerations in EIC Pathfinder .::;353?,:

Council

* EIC does not fund standalone projects—it builds collaborative
portfolios.

* Funded projects are part of a Challenge Portfolio, working toward a
common vision.

* Projects interact, share knowledge, and contribute to collective goals.
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Step 2: Portfolio creation B

Council

Category 1: Type of Cancer considered by a proposal.
As defined by WP, each proposal should focus on one (and only one) of the following diseases: breast

cancer, cervical cancer, ovarian cancer, prostate cancer, lung cancer, brain cancer, stomach cancer or
colorectal cancer.

111
Category 2: Type of clinical area covered with possible values: Proi t . | | b t . f
i Predictive Diagnosis. rOJeC S Coverlng all SUPCa egorles O

ii. Personalized Treatment Selection. Categories 2 and 3 WI” be preferred,
as they best align with the holistic
approach sought by the challenge.

Category 3: Technology area

Which technological approach is used in the proposal. The three possible values are:

i. GenAl-based tools (or other advanced Al technologies) for Integrating Multidimensional
Multimodal Health Data
ii. Medical Data Augmentation
iii. Medical Knowledge Representation and Integration.

Category 4: Access to Infrastructure, data and ecosystem integration

What are the research infrastructures and clinical facilities that the proposal aims to use, which large

datasets do they have access to, and what are their partnerships with hospitals or research institutions I:I - I:I
for clinical validation.
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Important!!! " o

Access to infrastructure and data: Ecosystem Integration
* Connection to Existing European  Collaboration with Leading Clinical Institutions
Research and Clinical Infrastructures, e.g. focused on oncology is KEY. The projects should be

Testing and Experimentation Facilities
(TEFs), Euro-Biolmaging, Cancer Image
Europe platform*, the future UNCAN.eu
platform, etc.

clinically driven

» seek complementarity and synergies with other
activities already funded or in the funding pipeline in
the framework of the Health cluster of Horizon Europe

* National Cancer/Screening Registries and or Innovative Health Initiative Joint Undertaking

Open Databases. I:l I

In support of the European Al Strategy', the Cancer Plan for Europe? and the Cancer Image Huropé platfdiiismm ]
'European approach to artificial intelligence | Shaping Europe’s digital future (europa.eu)

2A cancer plan for Europe - European Commission (europa.eu) I I I 10

3 https://cancerimage.eu/ , https://digital-strategy.ec.europa.eu/en/policies/cancer-imaging



https://digital-strategy.ec.europa.eu/en/policies/european-approach-artificial-intelligence
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/promoting-our-european-way-life/european-health-union/cancer-plan-europe_en
https://cancerimage.eu/
https://digital-strategy.ec.europa.eu/en/policies/cancer-imaging
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Thank you!

Federica.Zanca@ec.Europa.eu
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the Cancer Image Europe
Platform




Project overview I.: EUCAIM

CANCER IMAGE EUROPE

Research infrastructure developed by the EU-funded

Coordinator: EIBIR

Scientific Director: Luis Marti-Bonmati

Consortium: 76 partners (14 countries) — 94 partners (17 countries)
Runtime: January 2023 - December 2026

Funding: 35.6 m€ (50% co-founded) — 39,42 m€

o Flagship activity of the European Cancer Initiative

Co-funded by
the European Union




Project overview ¢ iQn',ngﬁ?glth e EULAM

Artificial Intelligence for Health Imaging: where EUCAIM started

EUCAN G romace
ch Mﬁlﬂ IMAGE Poc Ancer-| I N C | S |V E f:f.»':.:;:‘.i ,'-? Olnend cmcer recoureh
2020 - 2025 2020 - 2024 2020 - 2025 2020 - 2024 2018 - 2022
Pan-European Develop large- Leverage Al to Develop Al Al-driven
repository of scale cancer improve solutions for medical
health imaging imaging prostate cancer cancer imaging imaging tools
data to validate platform with Al imaging analysis with a for pediatric
Al solutions in tools for through robust federated, cancer
cancer diagnosis and data integration interoperable diagnosis and
management treatment platform prognosis

Co-funded by
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Partners and Stakeholders

EUCAIM

CANCER IMAGE EUROPE
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Main goals

/ Address the fragmentation of the existing\
cancer image repositories

S

Atlas of Cancer Images
>60 million of anonymized cancer images

Accessible to clinicians, researchers and

"= EUC/IM

CANCER IMAGE EUROPE

&

Enhance cancer diagnosis and treatment through
Imaging Biomarkers, Models and Al tools

J

-

innovators

Co-funded by
the European Union

Development & Benchmarking of Al tools and Models
toward Precision Medicine

~

Create a Federated Secure Processing environment for
deploying observational studies




Harnessing the Power of Data S EUC/AIM

CANCER IMAGE EUROPE

Tools Communities

Actionable
Biomarkers
and Models

x, Co-funded by
e the European Union




Hybrid platform: Atlas of Cancer Images "= EU CA

CANCER IMAGE EURUPE

DATA harvest DATA push
model model
o .
;AldHealth I
X ,"lmaglng NG o~ |INitiative

(b |

—r 'ﬁ

Observational centiol -
RWD Studies Storage Horizon Europe
Anonymized

RIGC

EUROPEAN RESEARCH INFRASTRUCTURE CONSORTIUM

Cancer Screening

Programs } — EEEEE ESTE
DATA & KNOWLEDGE m " CLINICAL TRIALS
Funded model w===z ) Biobanks B

Data Altruism

Integrated / Standardized



EUCAIM

Atl as Of C ancer CANCER IMAGE EUROPE
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4 EUCAIM Atlas of Cancer Images E

Clinical Environment

Hospital OPTION A: DTA

OPTION B: DSA
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ColA: Collaboration Agreement

DSA: Data Sharing Agreement

DTA: Data Transfer Agreement

MoU: Memorandum of Understanding
SLA: Service Level Agreement

Co-iuniucu wy
the European Union




FAIR requirements "= EUC

CANCER IMAGE EURUPE
Edable/ \ccessible nteroperable

R
LB de O

eusable

Cancer Images Metadata Clinical data Hyper-ontology
DICOM / NIfTI Catalogue DCAT-AP CDM mCODE Unified framework

Co-funded by
the European Union




Main scenarios for Stakeholders ..: EUCAIM
(DH, SP: data and tools provision): CANCER IMAGE ELROPE

™ s () O
' ject, . _
project, PI... K‘) to the project. New Observational LICENSING: project based.

Existing research ACCESS: project based.

collections fr\](é(éEezz:olrELUCAlM AC takes Ongoing research projects AGCESS: the project Studies
has the AC decision.
Clinical Trials ﬁ
o LeoPaRrD
B '--AI4H¢aIth Real World Data
-lmaging
Main route: DTA
Main route:
S DSA+SLA + DSA+ SLA + ColA
MoU

\ 4

Atlas of Cancer Images

'.: EUC Reference Node Federated Node

CANCER IMAGE EIJRUPE

Co-funded by ColA: Collaboration Agreement MoU: Memorandum of Understanding
the European Union DSA: Data Sharing Agreement SLA: Service Level Agreement
DTA: Data Transfer Agreement AC: Access Committee




TIERs maturity level questionnaire "2 EUC /M

Questionnaire MINIMUM REQUIREMENTS

Three Tiers of Data Compliance e R

1. Please, provide details on the clinical cases

To accommodate different levels of data compliance, three technical avalabo nyourdataset [T
tiers have been established. They are scalable, allowing partners to e
upgrade with new developments and new research projects.

Each tier offers increased visibility and usability of the data within the —
. 2. In case you provide multiple datasets, are .
. they following the same level of compliance?
EUCAIM community i

(If no, please fill all this questionnaire for each (
No
one of your datasets)

Yes

. . . 3. Which TIER level do you aim to achieve
» Low compliance with the Data Federation Framework within the EUCAIM project?

v" Public metadata catalogue search “ TIER 2: At the data
exploration level

" TIER 1- At the registry level

“ TIER 3: At the data
processing level

 Medium level of compliance

v Federated query functionality

. i i ing? )
4. Which method will be used for data handling - TE G | D ST

to the reference nodes.

 The data will be shared
directly from the local node

* Fully compliance infrastructure.

v" Distributed processing (including ML model trainin
s 9( E 9) In order to help you to identify your TIER’s starting point, please fill the following

checklist which includes the mandatory requirements for each tier level:

Rl Co-funded by
LN the European Union



Software Marketplace "= EUCAIM

CANCER IMAGE EUROPE

Definition: A catalog of software/tools that can be used for pre- and post-processing data within the EUCAIM infrastructure.

Objective: Configure an integrated toolbox for the infrastructure. Build or adapt the selected tools to be able to perform in a
distributed environment.

These tools are provided by the Software Providers.

( N\ ( \
Preprocessing tools Postprocessing applications
\ J \ J
4 N\ ) ( )
Quiality control Data Curation L Federated Learning platform |
. J . J p N
- N 7 N Infrastructure platform
Harmonization Annotation : :
~ 7N o Machine Learning models
4 ) 4 N\ s g
FAIRIfication De-identification Analysis software
. J . J \ y

Rl Co-funded by
LN the European Union



EUCAIM Pre-processing tools ®sg EUC " IM

CANCER IMAGE EUROPE

De-identification Harmonization :
tools tools Annotation tools
Follow GDPR and Increase the DO Es
national and comparability among existing inter-/intra-
international legislation different providers, SIS VEEL 1] €

scanners and human processes
acquisition protocols

FAIRness tool _
FAIR EVA: Evaluator, Data quality and
Validator & Advisor is curation tools
developed in the EOSC Data completeness and
Synergy project; consistency,
checks the FAIRness identification of
level of digital objects corrupted/missing files
Co-funded by

the European Union




Data Holders and Data Users have large benefits l.: EUCAIM

CANCER IMAGE EUROPE

« Collaborate on multidisciplinary teams (the Research Community, including physicians, data scientists,
engineers, and Al specialists).

« Collaborate in guidelines and publications.

« Simplify access and technical support (to data, tools, and standards on hospital health data spaces).

« Participate in internal challenges (validate Al tools, validate annotated data collection).

« Benchmarking of Al tools against established methods.

« Access to first notifications on the construction of funded research projects within the Community.

« Collaborate with Enterprises for regulations and standards (recognition, licensing data).

« Contribute to the European Al governance and European Health Data Space definition and construction.
« Simplify access to Data, Tools and Internal Procedures documentation within the EUCAIM Platform.

« Being (individuals, institutions) academically recognize as part of the EUCAIM Community and Platform.

Co-funded by
the European Union




Stakeholders in EUCAIM "= EUCAIM

Data holders
Natural or legal person,
including entities, bodies,

and research

- organizations in the
Ui health or care sectors,
who has the right to

Data Users
Person or entity that
wants to explore the

catalogue and request

access to data for DATA SOFTWARE
HOLDERS PROVIDERS
research.
se of th Legal .
Clinical data i e make certain data
researchers .
. Images and Social available.
SOfware prOVIders innovators Dissemination
Entllty that yvould like t_o — T @ =
contribute with processing (@ ) (@ e b ) Management-related
tools, services, or — Legal, ethical, policy
(@ v v (@ oo o) makers, dissemination.

applications to the Codunded by
) the European Union
EUCAIM’s marketplace. ’

RN Co-funded by
LN the European Union




Becoming a Stakeholder "= EUCAIM

EUCAIM Dashboard

HOME PUBLIC CATALOGUE MY PROFILE

Become a Stakeholder of EUCAIM

1. Join EUCAIM as a Stakeholder

If you are looking to actively contribute to EUCAIM, whether in research or clinical initiatives, consider becoming a stakeholder. EUCAIM stakeholders include hospitals,
cancer screening programs, clinical trials, imaging biobanks, societies, universities, infrastructures and other institutions with approved projects or research initiatives.
Companies in the pharmaceutical or medical imaging industries are also welcome. Essentially, any organization seeking collaboration by sharing valuable data and
tools, or simply looking to be part of a network to initiate new projects, can become a stakeholder.

To join us as a stakeholder, you need to complete an Expression of Interest with your entity’s contact information, description, experience, and capabilities.
Additionally, a Collaboration Agreement between parties must be signed.

Depending on whether you're a general stakeholder, a hospital, a cancer screening program, or a research project, please check out the following documents for more
information.

e General Collaboration
¢ Collaboration with Hospitals
¢ Collaboration with Cancer Screening Programs

¢ Collaboration with Research Projects

BECOME A STAKEHOLDER

Co-funded Ly
the European Union



https://dashboard.eucaim.cancerimage.eu/expression-of-interest

Engagement and requirements analysis

L
Questionnaire for evaluating the status of the existing C/< ‘
health information systems for secondary use of data

(secure processing environment)

Technical characteristics Data analytics and

= Data Warehouse: type of data, storage

architecture, schema, db system...
=  Areas covered
L] ETL process
. . = Date of availability
= TS 2 = e

e B N = C t vol
2. Definition of Secure Processing ENVIironment ... 3 o BacamPoicy Srentyeine
= Expected growth

"= EUCAIM

CANCER IMAGE EUROPE

Standards, Common

Data Models and
vocabularies
Cleaning and validation process

Data mapping to standard
models and vocabulary

Data accessibility
Data security and access control

Technological features an
visualization tolos

IT permissions

Security requirements

3. Federated Node Hardware requirements for Federated Learning processing....4
A, QB ST ONNAINE. ..ceesieeeeerrsce s ccsrsner s e sssssssersss s ees srsasssrssmes samssnnessensesnssnenennsssanssrsssnnsns 4
41 Technical Charactenistics. ... . 4
4.2 Data Storage and Analytics. . 6
4.3. Standards, Common Data Models, and vocabularies... ... 6
44 Data Accessibility 7 Hard Reaul
4.5, Data@ GOVEIMBNCE. ... eoeoeeoee et 7 REmars Beteten's IT policies Privacy, security and
4.6. IT policies 5 =G = vl legal requirements
6. 1T policies....... s s . - . restonymsiont oo s
4.7. Privacy, Security and Legal requirements........... e 8 S e
VPN = Anonymizations mechanisms
= Storsse Network and IP addresses - DPIA and Risk assessment

*  Operating system = DPO or legal department guidance

. Internet 2 .
®=  Ethics committe approval

Co-funded by
the European Union 28




Researcher

enefits of EUCAIM

"= EUCAIM

CANCER IMAGE EUROPE

Innovator

Physician Citizen

Infrastructure and
Opportunities to
access, share and
process pan-
European cancer
imaging data

Co-funded by
the European Union

Reference New Tools for the Improved Quality
framework with diagnosis, prognosis of Life, early
Standardized and treatment of diagnosis,
catalogue of data cancer patients to personalized
and tools to facilitate evaluate and treatment, better
certification clinically validate prognosis



Timeline

@ 2023

Design completed

* Requirements analysis
* Design
* Collaboration mechanisms

+ Early release of the data federation
framework

First version of platform
* Platform validated and populated for

external production

» Data providers connected
* Prototype for federated learning

» Benchmarking platform

@ 2024

RN Co-funded by
L the European Union

@ 2025

EUCAIM

CANCER IMAGE EUROPE

s
@ 2027

Final release of platform Expansion EDIC

* Federated learning
* Final version of tools and services

* Federation of new cancer images
databases through open calls

* Implementation of clinical use cases

Full operation of federated
repository
* Integration with other data infrastructures

* Piloting of the business model
* Legal and operation model finalised

2026



EHDS and EUCAIM-EDIC

EUCAIM

HealthData@EU | | CANCER IMAGE EUROPE
__________ N Third Countries, /\
I I International Orgs. Union Data \/
: L I Y Access Service < Union Data
| Authorised L ; CAT X DAA X SPE Holders >
Participants R EMA
E U c M : eg. EDICE, ERICs -/ EUcentral \#------"-- * EUCP2U | ECDC
CANCERIMAGEEUROPE | \CATXDAAXCSPE) SIEIOTT gl ~ECURC/RTDY
Cmmm T - . < Data Users >
‘ . [N Researcher
SO T S “>-.4| Health Professional
------ cnmmony . ] Public Health Authority
L____NCP2U '-----l-\l-q?-z-u-----: Regulator
— ,- L ' Innovator
Central support services HDAB Health Data ---=="""Single country

Access Body

@

provided by EC (coordinator)

CAT X DAA X SPE

i 1 NCP2U - National Contact ,C.AT X DAA X ??E

- ~

Data access services

CAT ) National dataset/metadata catalogue < Data
Data Access Application Management system Intermgd/atlon """""
Entities >

Secure Processing Environments

Rl Co-funded by
the European Union 8 D

D

Local services
provided by/to local partners

EUCP2U - European Contact =7 /é\\
Point for Secondary Use /—\ \_/

< Data Holders >
Electronic Health Records
Health Data Registries
Administrative Data
Claims Data

W context

< Single Trusted
Data Holder>

National




What EUCAIM Offers to
Early-Stage Innovators
applying for the pathfinder




Roles targetted by EUCAIM

Research centers and
innovative companies
that want to explore
the catalog and
request access to the
data

Researchers and
innovators who wish
to contribute with
processing tools and
applications to the
EUCAIM catalogue

Co-funded by
the European Union

Z=EUCAIM

Become a

eeeeeee

Become a Become a

CRE Y=

% o D

PUBLIC CATALOGUE -

Become a

Cancer Image Europe is pioneering a pan-European federated infrastructure for cancer

images, fueling Al innovations

= EUC/ M
CANCER IMAGE EUROPE

An entity that wants
to join the EUCAIM
consortium or that
wants to be part of
future collaborations
in data collection.

Any natural or legal
person, including
research organizations
in the health or care
sector, with the right
to make certain data
available


http://dashboard.eucaim.cancerimage.eu

EUCAIM’s Data I.: EUCAIM

CANCER IMAGE EUROPE

® @ @ [ @ EUCAM's Hyper-Ontology X +

- Current version is 1.3 (release May, 2025) € O & (8w A %) @@ - @ hyperontology.
- Bottom-up approach mainly based on the clinical and
Imaging knowledge provided by the Al4HI projects.

language en M
EUCAIM's Hyper-Ontology cancerimage.eu

Latest version:
https://cancerimage.eu/ontology/EUCAIM#
Revision:
1.2
Issued on:
January 2025

Authors:
LIMICS
Contributors:

APHP

CHAIMELEON R IMAGE EUROPE

DKFZ
EuCanimage

- Syntactic mappings are performed to integrate
the Hyperontology with OMOP and FHIR
standards.

- A total of 64K subjects and 81K studies
distributed across 5 providers. P

Publisher: Federation for Cancer Images
EUCAIM

- Data for training, validation and test. Pundi:

https://ec.europa.eu/info/funding-
tenders/opportunities/portal/screen/how-to-participate/org-
details/999999999/project/101100633/program/43152860/details Requirements Specification Document

- Special datasets for benchmarking.

=
g
«
Q
&
:
7]
&
&
g
o

License:
License https://creativecommons.org/licenses/by/4.0/

Restricted access, access granted on demand. Gt as:

Laboratory of Medical Informatics and Knowledge Engineering in
e-Health (LIMICS). (2025). EUCAIM's Hyper-Ontology_V1.2.
1 | - Il

, 2024

* https://zenodo.or
t* ** CO-fU nd ed by ttps (/j/ /e1 505d508 100q8/ * an agreement among ontology development team (LIMICS), ontology users, domain experts, and local partners on
* * . hat requi the hyp cover. ORSD is provided during the knowledge acquisition phase.
SN the European Union records



http://hyperontology.eucaim.cancerimage.eu
http://hyperontology.eucaim.cancerimage.eu
http://hyperontology.eucaim.cancerimage.eu
https://zenodo.org/records/15558108
https://zenodo.org/records/15558108

EHDS Data User Journey for
EUCAIM’s Atlas of Cancer Images

Data
& discovery
x (catalogue

Data &
User explorer)

Data use
(@Reference
nodes SPEs or
Fed processing )

- Data
x provision
Data (@Referenc
User e nodes)
Resource Outputs
(@SPEs or Fed

rocessing )
Co-funded by
the European Union

x4+

X Submitted
% Representative Unreachable

&: Representative Contacted

=] < Returned for Resubmission

Q_ Checking Availability

@ Resource Unavailable, Willing to Collect
® Resource Unavailable

v Resource Available

(@ Access Conditions Indicated

v Access Conditions Met

Resource Not Made Available

Co-funded by the

= EUC/ M
CANCER IMAGE EUROPE

Permit
application

(negotiator)

i,

111§

EUCAIM
Access
Committee

Data
Preparation
(lightweight
in the Atlas,

negotiator

d AAIg
GENERALITAT
VALENCIANA

. . N
Generalltat Valenclana \\ Conselleria d'Innovacid,

Universitats, Ciéncia
i Societat Digital



EUCAIM Federation

________________

Data Hold Y=l | Federation
ala noicer 5 Layer
RWD node Data |\\ ________________
.
DSA
Data HOIder I'/ ——————————————
RWD I.Doctal . Federation
= W Layer
DTA

v

Rl Co-funded by
the European Union
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Central Hub
Dashboard
Catalogue Distributed Access Federated
° Processing = Negotiation Search
Federation Layer
Storage _—_ Storage
System I 1 System
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Three levels of compliance R EUC/ M
with the federation CANCER IMAGE ELROPE

® 8 2 D K cucamcmions x + ® 8 2 O W cucamreemmeoaabro x|+ ® ©® o @ [ |*% atasetExplorer X | 2028-11-0115-a1-16—jupyte X |+
€ © & hips/lcatalogue sucaim.cancerimage e/ Mot Bl B e O & O @ nitps ffexplorer.cucaim.cancerimage.eu YWt @ by B e O <« G o am.u oDa AR G nE e R 5 @
Jupyter x | @ dotsetaccessgude x| +
[Notebook|
O D localhost:8888/notebooks st red-folder/APPLICATION-EX.
Seloat al datasets =
» Search upyter dataset guid
~ Jupy File Edit View Bookmarks
. . Fle Edt View Aun Kemel Satings Help Not Tusted
oL ___ L. v 4% /home/chaimeleon/datasets/a96b56cd-59d4-444a-8
» Providers 4 X OO » m C » Makdown~ « © ©o0x “ | tipykeme O|
< fleee - 3 atent A finaly we can se< one of the images with Places 5
R N nesus p— P Subjce 10510 . i 4 4 @
; X i Iinical Paramesers inport matplotlib.pyplot as plt = 0a0cfd1893 0a3fSbfc03 0a6bICTHF- 0bOd61f9d:
~ [ Build an observational study with Collaction types: Processed dstasets, Origi R . :nvv;t‘wmi:m N . . 8 Desktop 372e41445 4eb693652 3e66: 25!
» i e e Imeage Paramaters fcn_file_path = os.path.join(serie dirpal . .o o 3b49e60... ec5bb7e0... bc19b9ff4... 0577383
Imaging modiaiies RWD e, Annorsed dswes P 8 = pydicon.dearewatdca. file.poth] o
kmage access: By rausst > Tumar Marker Test Collections Provider studies  Subjects BLE. 1nshowlds .plxel_array, cuapeplt.cn.bo (
Provider: ELCAM Ouservationa Sudes w
» Collection methads T— <matplotlib. inage. AxesInage at Ox7f62fc6: ObSOACCIC: 0b6BOITES 0BIG1MAAS Oc24fcfesS
"  CHAIMELEON 1088 1088 v o c4e0d7f51f- 74034dc3a- boeOblaa8 4609cf22c6
59604001, 3209a215... BI3dBAC. 161912095
» Dataset types Dataset Body parts Image modalities  #Subjects > Cancer stage
T T — o T cameen oco | - |‘U utat;u }‘;N
’ e o  CHAMELEON E C63c011d8 Od4e26efb3 0d10e2c67 Oedsas
¥ Image actess types with BAD Sutcjects 85863175 34 66a0 6ba69f6154 b6605aca2
» sex
~ @ CHAIMELEON - Lung Cancer Collection types: Annstated datasets, Orgnal % CHAIMELEON 1149 1143 ~ < )
0164941471 124500441 01089c220,
O T Imaging and cl ata dmtasats 104 items Free space: 42 446 7i8)
[E T ———
EI e % CHAIMELEON 8 288 v
Dataset Body parts Image modalities  #Subjects
 CHAIMELEON 904 904 -
Lung Cancer (hori 2024) Chest Abdomen,  Gomputed —

Saine. Neck. Haad. Tarvagraphy,
Camputed

Tier 3: At the Data
Processing level

Tier 1: At the
Registry level

Co-funded by
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EUCAIM’s Core Services (l) "= EUC

CANCER IMAGE EUROPE

Catalogue Federated Search

A | th q i H - Provides the list of datasets fulfilling
catalogue with metadata compliant to the the inclusion criteria and the number

HEALTH DCAT-AP schema. of studies.

- FAIR Data Points exposing each Dataset. - 27 searchable items from EUCAIM’s

® ® o [ N EUCAIMFederated DataExplor X | 4

2d1 3 o

« C ® t catalogue.eucaim.cancerimage.eu)

.
® & 2 M M EucamCatalogue x  + explorer.eucaim.cancerimage.eu
& https://catalogue-eucaim.grycap.i3m.upv.es/EL  Dataset
Lung Cancer (April 2024)
Description: All Patient Cases (images and cinical data) callected untd 23/04/2024 inthe [ Add
CHAMELEON Repositor 0 Lung cance Dataset series
! | catalogue
[t 8222d0bd-021-4932-38b2-7d5679c3d410 @
Number of subjects: 1254 ’ o uodies the o Mhar condiions
Number of studies: 3120 mandate m —
x Body part; ® Modality: Magnetic Resonance Imaging (D IR CIATRc At x Q search |
®
4
Condition v || Topography v || Body par Dataset series id: asasdd
3aedyase
> Patient
Collection method v || Order of magnitu - Results Provider: 2/2 Studies: 25430 Subjects: 23235
Condition: s Cenli > Clinical Parameters
Topography: '
Provider » || Terms of use v || Interopen pa @
— gk modsihy: ~  Image Parameters
Studies per Collection N
Search results « Modality Collections Provider Studies Subjects
Dataset 40 Vendor: C Toshiba, Philips, General Electric
Data 57 image year range: ) Magnetic Resonance Imaging -+ ProCancerl 8348 8826 ¥
Image size (GB): 00 i
s: e E ra s m u s M( Positron Emission Tomography (R
= Build an observational study Wisssssmes B Single Photon Emission + PraCancer! 5434 5432 v
and clinical Data UniversitairMedisch Centrum Rotterdam Computed Tomography
About this dataset series c s N =
e ‘omputed Tomography
y About this dataset series 5 CHAIMELEON 1088 1088 ¥
1 dataset available > BodyPart
5 datasets available (m]

0 > Manufacturer

== Build an observational study with RWD
== Lung Cancer (April 2024) (m]

. ) Octobe " CHAIMELEON 273 271
Type: Processed datasets, Annotated datasets, > Tumor Marker Test . - 4
Original datasets Number of subjects: 1254 h ea |t h S —— .

the European Unlon enabling data driven health &




Status of Core Services (Il) "sS EUCAIM

CANCER IMAGE EUROPE

Access Request Service Dashboard

- Customised BBMRI-ERIC Negotiator. - Entry point for the user.

- Full life-cycle of dataset access - Data monitoring and User’s Library with the
implemented. datasets with access granted.

- Access forms customised at dataset ey -

| I———— | « C @ £ https://dashboard.eucaim.cancer.. = 17 B = bR Q@ 9D
® ® 2 DO it Negotiotor = B

« O % hitps://negotiator-eucaim.grycap.i3m.upv.es/admin m = o B ~ D

& & 2 O [ cucamommm x [+

64 datasets with a total of 45.573 subjects <« 1105/ /dashboard. eucaim.cancerimage. su M @ w - O
“:' CANCER |MAGE EURUPE =) Your negotiations [l Your biobank

SEUCAIM PUBLIC CATALDGUE  HELPDESK -
CHAIMELEON . .
17 || Filter by status ~ | | Filter by date ~ Clear all filters

|

[ New Rocust Procance: p
Search results: - . 1
Title i1 Negotiation ID Createdon 1i  Author Status 1712
e 1
My Title =7ded b6-4df1-a3dd-  2025/01/23 Ignacio >
d45218163deC 11:23 Blanquer Espert Become a Become a Become a Become a
Title 202411127 Ignacio [ . unper Revieviling
15:46 Blanquer Espert T
‘ Negotiations Summary
CHAIMELEON Lung + breast 2024/11/21 Andrei Stefan > 4 approved, 4 panding
08:31 Alic
Approved Datasets Pen is pi i g
CHAIMELEON - Rectum Cancer Imaging and clinical 2024/11/21 Andrei Stefan » o Gal]c:r Irtnag? Eurfupe S nETig afﬂa?. E"mp.ea" fet[!erated
Data - Res Avaialbale and IN progress 07:41 Alic Ko Neuroblastoma [ Infrastructure for cancer images, Tueling Al innovations
B Lung Cancer (April 2024) [ ——
CHAIMELEON Colon DO NOT APPROVE 29447d59-451c-428b-8517-  2024/11/14 Andrei Stefan > Bo  Openchallenge Championship B NS
2756f21c99d9 12:20 Alic Training Dataset for Prostate Bo  colon Cancer (April 2024)

CancerPublished

Test CHAIMELEON lung cancer 996e1756-881f-4dB7-a4 1d- 2024/1114 Andrei Stefa Bo  Lung Cancer (April 2024)
3633ea 5 12:15 Alic
@
Titluo 2 datasets 096b518b-72ae-41c4-aabe- 14 Ignacio [y BBMRI_ERIC
7adefalccce Blanquer Es) -

‘
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Reference nodes .': cEANHRﬁAsEEURM

health EUR(%‘ BIOIMAGING

Euro-Biolmaging / Health-RIl / EMC
Medical imaging repository based on XNAT
- SPE supported by data materializer tool or whitelisting
- Integrated with core services (Catalogue, Negotiator).
- Imaging data: DICOM or NIFTI; Clinical data: JSON, CSV.
- Currently Tier 1 functionality.

UPV ———
Storage with SPE from UPV & QP-Insights (Quibim)
- Integrated with core services (Catalogue, Negotiator, SPE, LS-AAl). = ‘

- Imaging data: DICOM (or NIFTI); Clinical data: JSON (or CSV).

- Currently Tier 2 functionality.
- Powered with 10 nodes, 960 cores, 7,5TB RAM and 25 GPU accelerators ="
and an additional server with 300 TB.




- lise: S EUCA N

Virtual Research Environment

e e
< C

2 ®

() https://chaimeleon-eu.i3m.upv.es/guacamole/#/client/MzUWAGMAcG9zdG... [ @

0 | * Dataset Explorer X a 2023-11-01-15-41-16---jupytc X | 4

M = @ B o D

Mounts the
studies of the

A G U | M h < Home X @ dataset-access-guide X =+ v M
W It a n (&) O D localhost & = RUPE
u b u ntu ~ Jupyter dataset-access-guide ;j — il bt =mlx]| A d ata Sets a S a
File Edit View Run Kernel Settings Help [ = ' S : Not Trusted
M ° + X D ) » m C » Markdown v ‘ v bl NG3tsEt(a20 > (ipykernel) O P O S | X L .
CO nta l n e r I n a And finally we can see one of the images wnth‘ Places t " VO u m e
‘{;} Hi "

network-
restricted
environment

Data Analytic
SW libraries

Data cannot be downloaded due to the network policies and the restricted
-_configuration of the access proxy - accesses are traced and preserved.

import matplotlib.pyplot as plt

import pydicom

dcm_file path = os
ds = pydicom.dc

.path.join(serie_dir_pa|

mread(dcm_file path)

plt.imshow(ds.pixel array, cmap=plt.cm.bo|
[

<matplotlib.ima

0

50

ge.AxesImage at 0x7f82fc6a

15f4

) 296b56cd-59d...

 Quibim (([[];

Link to a batch
qgueue system
with GPUs and
powerful
resources.



Data Use: Federated
Processing Environment

Integration with processing
environments have been proven
through the demonstrators

Future integration will focus on:
- GUl in the Dashboard.
- Permissions through the User's
Library.
- Integration in the SW Catalogue
repository

(harbor.eucaim.cancerimage.eu).

7 ”  UNIVERSITAT s
.’?ﬁlh BARCELONA

Co-funded by
the European Union

Central Services

Processing (FEM)

Distributed

Backend

Dashboard
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>
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EUCAIM
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CANCER IMAGE EUROPE

Reference Node
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RO Data
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Data Holder

Sandbox and
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Medical
Imaging
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Summary

Data for developing
and extending
processing
applications

Secure Processing
Environments to run
the processes

Co-funded by
. the European Union

"= EUCAIM

CANCER IMAGE EUROPE

Data and SW tools
for validating tools
wrt benchmarking

data

A platform for long-
term preservation of
data

43
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EUCAIM’s Broader
Contribution to Multimodal
Al Research




Data Interoperability "= EUCAIM

CANCER IMAGE EUROPE

Radiology and Nuclear Medicine Imaging Data Tier-1 Interoperability

board Catalogue

(%] 0

Condition » ’ Topography v ’ Body part v H Geographical coverage » H Collection type » H Collection method » H Order of magnitude »
Modality a v ‘Vendorv“ Image access type ¥ || Provider » ’ Terms of use » ’ Interoperability tier » ‘ Clear all filters
® Match all O Match any
Search r¢
. B
Dataset serit () computed Radiography
E U CAI M Cata I Og ue Datael m Computed Tomography
(J Digital Radiography
& CH/ ¥ Magnetic Resonance 1g and clinical == CHAIMELEON - Prostate Cases Imaging and
data [JMammography clinical Data
(J Nuclear Medicine
About tt O Other About this dataset series
3 datal (0 Positron emission tomography (PET) a Because you searched for: a
atas Segmentation O :
More details
(J Ultrasound >
e Bre: Deselect al D
= Prostate Cancer Training/Validation dataset (October 2024) D
Number of subjects: 1238
Condition: 126926005 - Neoplasm of breast Number of subjects: 1149
Sexc Fermale Condition: 93974005 - Primary malignant neoplasm of prostate
Male Sex: Male
Type: Annotated datasets Type: Processed datasets, Annotated datasets
CO-fU nded by Collection Method: Cohort, Disease specific Collection Method: Cohort, Disease specific

the European Union Because you searched for: (R I Tem—" Because you searched for: (ZT RO I DA T ey

More details More details




Data Interoperability "= EUC

CANCER IMAGE EUROPE

Radiology and Nuclear Medicine Imaging Data Tier-2 Interoperability

e o @ ([ ™ EUCAM Federated DataExplor X  +

<« C @ ) https://explorer.eucaim.cancerimage.eu 3 = ®R & o9

““EUCAIM

Q Search

Results Provider:4/4 Studies: 18977 Subjects: 18539
> Clinical Parameters
EUCAIM Federated v g
Studies per Collection : . . .
v Modality Collections Provider Studies Subjects

Search

PRIMAGE -

Magnetic Resonance Imaging Ribuironlastama ¥ uPV-NODE 302 190 ¥
Positron Emission Tomography
PRIMAGE - DIPG ¥ UPV-NODE 122 65 4
Single Photon Emission
Computed Tomography ProCAncer-| Use 5
P + ProCancerl 8848 8826
Computed Tomography
ProCAncer-l Use
> Body Part procancerUs P ProCancer 5434 5432 v

Case 2

> Manufacturer Ehaey Prostate Cancer

Training/Validation % CHAIMELEON 1145 1145 N

dataset

. INCISIV]
I INCISIVE C

> Tumor Marker Test

Prostate Cancer Test

> Histologlc Grade 5 : ) CHAIMELEON 286 286 v
Challenge Championship Training Dataset for Pr Qataset
> Cancer stage \Challenge Championship Training Dataset for Re
BN PRIMAGE - DIPG Rectum Cancer *5 CHAIMELEON 537 360 v
> Tumor B PRIMAGE - Neuroblastoma
OpenChallenge
Championship
Co-funded by T et for CHAIMELEON 231 231 e

g D¢

the European Union Rectum Cancer




Data Interoperability

BBMRI-ERIC Catalogue

Filter: with/Without Rad. Img.

EUCAIM Catalogue

= EUC/ M
CANCER IMAGE EUROPE

Filter: with/Without Path. Img.

Data

Name Rad. Img. data
Collection X
Collection Y [-]

Collection page

Name: Collection X
Description: XXXX
Link to EUCAIM cataloque

Co-funded by
the European Union

Data

Name Path. Img. data
Collection Z [-]
Collection X

Collection page

Name: Collection X
Description: XXXX
Link to BBMRI-ERIC
Catalogue

Tier-1 Interoperability




Data Interoperability

BBMRI-ERIC Federated Search

eCce @m O
< C M

17 BBMRI-ERIC Locator

x W

3} https://locator.bbmri-eric.eu/search/

BBMRI-ERIC Locator

Search for human biospecimens across European biobanks

Diagnosis ICD-10: C50 e Type to filter conditions

v Full Parameter Search

Results ©®

Sites: 22 /22

Sites A

Berlin
Brno-MMCI
Brno-RECETOX

O 0o 0|0

®

EUCAIM (Rad. Images)

Patients: 2120

Patients
0
0
1649

B

Specimens: 17320

Specimens

0

1918

< C @

@ @ ™ EUCAIM Federated Data Explor X

> Patient
v Clinical Parameters
v Diagnosis
Breast Cancer
> Year of Diagnosis
> Image Parameters
> Tumor Marker Test

v Histologic Grade

o P S-S [,

ol

(%) https://explorer.eucaim.cancerimage.eu

Results

Studies per
Collection

]

UCAIM

..: CANCER IMAGE EUROPE

EUCAIM Federated Search

@ QT W

“=EUCAIM

X
Diagnosis: Breast Cancer (i) Type to filter conditions

Provider: 4/ 4 Studies

Collections

o

Q search

11918 Subjects: 1649

Provider Studies Subjects

OpencChallenge
Championship g

Training
Dataset for
Breast Cancer

Breast Cancer

BBRMI-
ERIC (Pat.
Images)

Tier-2

cHameLeon 41T 41 v
=

cHAIMELEON 1007 1238
7#BBMRLERIC (X v

} ¥ LOCATOR

X

Interoperability



Data Interoperability g EUC/AIM

Radiology and Sensor Data Radiology and Omics Data

SEUCAIM

HER2 [Presence] in Breast cancer specimen by Immune stai ype tofilter conditions + Q Search

Breast cancer specimen by Immune -

stain
Results Provider:3/3 Studies: 3855 Subjects: 3050
> Progesterone receptor Ag [Presence] in
Breast cancer specimen by Immune

stain
. Studies per Collection Collections Provider Studies Subjects

> Prostate specific Ag [Mass/Volume] in

serum or Plasma INCISIVE Colorectal kst Incisive 209 72 v
~ HER2 [Presence] in Breast cancer INCISIVE Breast Incisive 11 43 v

specimen by Immune stain

Add all INCISIVE Lung fut Incisive 3296 2831 ~

0 INCISIVE Prostate Lt Incisive 239 104 v

> Cells.Ki-67 nuclear Ag/100 cells in
Breast cancer specimen by Immune
stain

> Histologic Grade

~ Cancer stage c

EUCAIM Federated Search

Co-funded by Tier-2 Interoperability
the European Union




AIM’s preprocessing tools "= EUCAIM

CANCER IMAGE EUROPE

Preprocessing tools and their location within the
EUCAIM infrastructure (local or central/federated

nodes). ————
) Central & federated nodes il
DICOM File Integrity Quality/Curation

Checker

N4 bias filter

Wizard tool :
Time coherence
tool

Biologically motivated

Local node

Image duplicate

Harmonization
checker

Extended a Priori
probability

Annotation

Image quality

Data Integration
Quality Check

assessment metrics
for XNAT

ML models dor MR -
series categorization MR Image Quality tool

Denoising
inhomogeneity
correction

Mainzelliste Radiomics DICOM2usb
Enabler —_—

EUCAIM ImageQure

Wizard tool MainSEL DICOM

! |
! |
! |
! |
! |
! I
! |
! |
! I
! |
! |
| Anonymizer [
! m—— ]
! |
! |
! |
! I
! |
! |
! I
! I
! |

intensity normalization
techniques

Deep leaming
noise reduction

Feature-based NLmCED denoising
harmonization filter
Pixel intensity
harmonization
Quibim DICOM Web
Viewer

: 7
DicoM Sog Metaceta [ L L0t e
validatior
segmentation

MR-based CT-based
glioblastoma tumour MR-based DIPG neuroblastoma tumour

Data Integration DICOM File Integrity
Quality Check Checker
Tabular data
Trace4MedicallmageCleaning curation

detection and tumour detection and detection and
segmentatio segmentation segmenetation




Workflow of the preprocessing tools "= EUC /A 1M

CANCER IMAGE EUROPE

Preprocessing tools are distributed across many locations within EUCAIM and cover several critical scenarios, assisting with the data preparation
for different tasks and to different EUCAIM Stakeholders

r _________________________________ 1
1 I
, Local node I Central node Data pre-processing by :
Technical 1 EUCAIM partners De-identification
I Data prepration by data support P
1 holder o !
. I Q/C . :
[ ! Quality/Curation
| warehouse 1 Ce:;ral
node

| Ingestion ' storage H niza
I to central !
[ - . node | DICOM Web Viewer

I
: , m Annotation
I ! —
I Federated node |
I Ingestion !
| Federated Distributed to ! Model training Inference
1 training analysis federated |
I node I
I Data pre-processing by Data ! Data pre-processing by Data
I Users/Researchers foderated | Users/Researchers
: g node :

storage

. o 3 3 | o 3
| | ,

I
: T , I
I ‘ I
1 I

Dashboard




Conc_;eptual,_techni_cal | = EUC/ M
and integration validation CANCER MAGE EURDPE

Goal: Monitor, anticipate and assess the correct delivery of the tools

Validation Goal Documentation Demo
Tool aligns with EUCAIM Tool description, task, data, Presentation to the
Conceptual :
purpose input/output formats... Focus Group
Methodology description, Demolvideo of the tool

Tool is technically well-prepared

Technical for EUCAIM platform hardwarg requwgmgnts, running in a local
traceability/monitoring... environment
— Tool is correctly integrated into Communication channel, Demo/video of tool
Integration the EUCAIM infrastructure common errors, FAQs, tool .
running on the platform
usage
Tool is well documented for: Allows to:

AN Co-funded by Regi_stration in e Integration into EUCAIM e Give feedback
BN the European Union bio.tools e Tools users e Spot possible efpors



Development of Al models

EUCAIM

CANCER IMAGE EUROPE

-

Automated Image
Interpretation

Enhancing detection of
abnormalities (e.g.,
nodules in chest X-rays,
tumorsin MRI scans).

Multimodal Learning

Integrating imaging with
genomics and clinical
data for holistic disease
modeling.

Synthetic Data
Generation

Addressing data scarcity
by creating high-fidelity
synthetic medical images.

Workflow Optimization

Al-driven report
generation, automated
segmentation, and
decision support.

Foundation models can integrate

multimodal data to enhance

diagnostic precision and prognostic

accuracy across diverse clinical
scenarios.

Rl Co-funded by
the European Union

Radiology

Pathofogy

Engoscope

Physiology

Data from healthcare (Sec. lll)

Foundation models (Sec. Il)

Prognosis E

Report generation B
Treatment planning
Medical Chatbot u
Medical education E
Surgery assistance [3

Medical imaging _-@

Applications (Sec. IV) 53




Clinical Decision Support Systems ®sZ EUL /M

Neuroblastoma Panel

Diagnosis stratification

Input variables:

CANCER IMAGE EUROPE

Explainability

ot given 9553
Predicted Risk Score

13032018

30-08-2023

Integration of
clinical and imaging
data for Al-based
diagnosis

Co-funded by
the European Union

Patient Characteristics

Clinical variables [r— [

Age (months) 139 ‘Maxiomsm 20 Gameter 37.00

— measure of correlation 0.63

LD (UM LS 0.02

MYON status

Representative tissue

Primary tumor automatic segmentation, defining the area where the radiomics features are extracted

Tumor volume:157.49 cm3
Risk prediction

nce of the clinical and radiomics features to make the final 05

0 for OF Predicion

Sex: Female Predicted Risk Score

Age: 139 months

LDH (IU/L): 551

Histology: Neuroblastoma

Degree of differentiation: Poorly
differentiated

MYCN: Not amplified

Primary tumor location: Abdomen
INRG: High

Clinical outcomes:

* Overall survival:
1484 days

* Status: Alive

INSS: 4
Feature Importance for OS Prediction
core1c7 I
RiskGroup_INRG_High _ +1.19
g Staging_INSS_4 _ +1.07
2 I
E BoneMarrow _ +0.86
Firstorder-Skewness ~0.66 -
Shape-Maximum2Ddiameterslice 0.43 -
Staging_INSS_2/3 I. +0.24
20 -15 -10 -05 o!o 05 10 15

Impact on Prediction

54



Generative Al I.: EUCAIM

CANCER IMAGE EUROPE

Latent Seed

*Prompt: “A T2-weighted MR image of Gaussian Noise

a 5-year old poorly differentiated (512x 512 x 64) Contrastive
neuroblastoma patient with INRG = Learning
High” +
Latent
Diffusion

Multimodal Foundation
Model

Tokenizer Token to
Embedding

Scheduler

Conditioned
latent U-Net

algorithm to
add noise

Output image
(512 x 512 x 64)

Text
Embeddings

Repeat N scheduler steps

Conditioned
Latents

*Other allowed prompts can be medical
images for the generation of a set of similar
images using the embeddings obtained from VAE decoder

Co-fun gée dAgL)I’/tlmOda/ Foundation Model

* ok
* *

**M*** the European Union 55




Software Benchmarking

"= EUCAIM

CANCER IMAGE EUROPE

Importance of Evaluation: Key to ensuring success in EUCAIM and gaining patients' trust, crucial for adoption in healthcare.

Evaluation Scope: Data, tools, Al models and platforms to be assessed on bias and fairness, scientific outcomes, user experience, software quality, performance and

clinical outcomes.
OpenEBench platform: EUCAIM's benchmarking portal for data visualization, analysis, and evaluation.

Goal: Ensure tools, Al models, and datasets meet high standards of performance, fairness, and reliability.

Metrics Purpose: Define minimum acceptance criteria for inclusion in EUCAIM and showcase strengths of tools, models, and datasets.

Efficacy and Performance Metrics
General Metrics: TN, TP, FN, FP, FNR, FPR, OA (Overall Accuracy), Precision.
Fairness Metrics: Statistical Parity (SP), Equal Opportunity (EO), Predictive Equality (PE).

Task-Specific Metrics:

¢ Segmentation: Dice Similarity Coefficient, Jaccard Index, Hausdorff Distance, etc.
¢ Detection: Sensitivity, AUC, False Positives Per Image (FPPI), etc.

¢ Classification: Accuracy, Sensitivity, AUC, Precision, F1-score, Cohen Kappa, etc.
Fairness & Bias Metrics:

¢ Sex/Gender Bias: Metrics like Treatment Equality (TE), Accuracy Difference (AD), Disparate Impact (Dl).

¢ Ethnicity & Race

¢ Shapley Values / Feature Importance

Co-funded by
the European Union

Technical Metrics

Scientific Outcomes: Impact on research
(citations, peer reviews, etc.).

Software Quality: Code quality (e.g., complexity,
updates, adhergnce to s(tlandayrés).g prextty

Overall Performance: Speed, accuracy,
efficiency in task performance.

Robustness Metrics

Stress tests
Adversarial attacks
Out-of-distribution detection

Extreme case analysis

56




Software Benchmarking: S EUCHIM
D atas et CANCER IMAGE EUROPE

The importance of selecting a for software benchmarking.

Biases:

® Undersample: number and diversity of cases

Breast cancer Lung cancer

(3

Colorectal cancer

¢ Image harmonization and robustness

¢ Data Quality

® Protocols, vendors, releases of images

®  Country of origin

° Demographic descriptors (age, sex/gender, ethnicity...)

® Comorbidities and risk factors (smoking, COPD, dense breast...)

¢ Spectrum of the disease (genotype, phenotype, histology grade...)

° Data leaking: imaging duplicates detection.

Rl Co-funded by
LN the European Union 57



EUCAIM

CANCER IMAGE EUROPE

In-Silico Clinical Validation

-

Sk,
—
chaiMelesN

o] @ B Open Health
ORT%ANC @ 8 Imaging Foundation

CHAIMELEON
DATASETS MG

EXTENSIONS

POSTGRES

‘ PROSTATE

chaiMele
DATASETS
UPV -
HE ) ¢ N '
mEEfE e DA%HZ NGiNX

* A user-friendly platform developed to improve user experience \
during clinical validation (timing per case evaluated with/without ,

potential result biases, feedback and comments through a survey. s >
the European Union chAaiMele®N 58




In-Silico Validation

Al TRUST ASSESSMENT

Al Prediction
(D This patient's image has been analyzed by the
Al model and predicted as: High Risk o

Select the risk for this patie

HIGH
RISK

Auto-select Al Prediction

Your Assessment

You have classified this patient as: High Risk
[35) £ i

© Agrees with Al |

Age 75
Previous Cancer No
PSA 9.79 (ng/mL)
PSA Date 2015-01-01

ECOG performance status -

ECO0 grade 0

LUNG

Al TRUST ASSESSMENT

Al Prediction
This patient's survival has been predicted by the
Al model as: 16 months (High survival) o

Drag to select the number of months of survival for this
patient:
6 12

O More than 18 mo

Auto-select Al Prediction

Your Assessment
@  You have classified this patient's survival as:
16 months (High survival)
© Agrees with Al

Age 55
Gender MALE
Smoking status Unknown

ECOG performance status Unknown

BREAST

Al TRUST ASSESSMENT

Al Prediction

This patient's image has been analyzed by the
Al model and predicted as:
Ductal carcinoma in situ (DCIS) o

Select the histology subtype for this patient:

Invasive ductal carcinoma (IDC)

Auto-select Al Prediction

Your Assessment
@ You have classified this patient as:
€I  invasive ductal carcinoma (IDC)

Age 67
Gender FEMALE

Previous history of other
cancer

Yes

ECOG Performance status Unknown

ECOG Date

2014-12-08

Clinical T

Unknown

PIRADS 5

Co-funded by

Previous history of other
Yes

cancer
&

Non-small cell carcinoma of

the European Union

Clinical N Unknown

Clinical M Unknown

COLON

Al TRUST ASSESSMENT

Al Prediction
This patient's image has been analyzed by the
Al model and predicted as: T1-T2 NO MO o

Select the pTNM for this patient:

TI-T2 NO MO

B View TNM Info Auto-select Al Prediction

Your Assessment
[ ] You have classified this patient as:

TI-T2 NO MO
@ Agrees with Al

Age 03
Gender FEMALE

Previous history of other
cancer

No

ECOG Performance status Unknown
ECOG Date Not evaluated
Location Cecum
Location ascending colon

Location hepatic flexure

" EUC
CANCER IMAGE EUROPE

Al TRUST ASSESSMENT

Al Prediction

This patient's image has been analyzed by the Al
model and predicted as: Vascular Invasion: Yes

Mesorectal Invasion: Yes o

Vascular Extramural Invasi
No Yes
Mesorectal Fascia Invasion:

No Yes

Auto-select Al Prediction

Your Assessment
. You have classified this patient as:
€YD vascular Invasion: Yes Mesorectal Invasion: No

Age
Gender

Previous history of other
cancer

No

ECOG Performance status

ECOG Date

Unknown

Not evaluated

chaiMeLé

N
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CANCER IMAGE EUROPE

Cancer Statistics Dashboard

Welcome, gloriard-hulafe. Here you can view overall statistics for all cancer types.

Colon . _“_\"T%'
chai MPL@B)N

ILung Improved

“h e Cases: 1,553 (5 tumors).
 Observers: 77 (34 radiologist and
- 43 physicians).

 Different Experience Level (14: <5
i year, 7: 5-10 years, 56: >10 years).
* 54% improved, 17% unchanged,
ch Mf%,\, 29% worsened.

Co-funded by
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Software Benchmarking "= EUCAIM

CANCER IMAGE EUROPE

* Contribution to multicentric datasets from new hospitals and clinical centers in Europe.

* Benchmarking of pre- and post-market Al solutions in our platform using our own computational and storage
resources.

* Use of our defined guidelines and frameworks for Al benchmarking including 1) conceptual, technical and
integration validation, 2) dataset validation in terms of bias and fairness; 3) performance validation, and 4)
clinical validation.

» Use of EUCAIM’s Trustworthy and Explainable Al guidelines and metrics.
* Use of EUCAIM’s pre-processing tools to perform stress tests on the Al solutions.

* Incoporation of all datasets into the EUCAIM infrastructure (either centralized or federated) for post-market
regulatory compliance.

% BENCHMARKING PROJECTS TooLs v OBSERVATORY pocs & v ABOUT [ [& BENCHMARK YOUR TOOL ] -] LOGIN
OPENEBENCH

Welcome to OpenEBench

The ELIXIR gateway to benchmarking communities, software monitoring, and quality metrics for life

sciences tools and workflows

| want to search for benchmarking | want to see how to develop sustainable
communities andresults ~~ researcl h tools

T ———
LN the European Union
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Al Innovation in Cancer I-: EUC M
Res e a rc h CANCER IMAGE EUROPE

Social impact: patients

Patients benefit from
research results in Al and
Imaging when these are
evolved into products to be
used in clinical practice.

Medical Devices

RN Co-funded by
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Research

ISO 13485 Process Model

rrenn-

responsibility
Clause 5
Regulators &
customers

esot Measurement,
i A5 analysis &

management improvement

sz Clause4 =

v %
v
Requirements /
Product

realization
Clause 7

Co-funded by
the European Union

Al Innovation in Cancer

"= EUCAIM

CANCER IMAGE EUROPE

Intersections between MDR, Al Act and GDPR

803

Regulators &
customers

Al-based
medical
software

Feedback

MDR

AXON

sclence based lawyers

in Medtech

Al Act

Al decisions
with legal/significant
Al medical software  effects
with significant
automated
decision-making

GDPR

Automated
medical decisions

cecile.vanderheijden@axonlawyers.com



Al Innovation in Cancer EUC
ResearCh ..: CANCERIMAEEEURUPE

Economic impact: Medical Devices industry

Cancer Image Europe must catalyze and promote the industry of
medical devices for cancer and medical imaging in Europe:

e Al and Medical Imaging companies

e Equipment manufacturers

e Providers of PACS and EHR information systems

KPI: % Growth in Certified Al Medical Imaging Devices in Europe
during the post-Cancer Image Europe phase

x, Co-funded by
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Al Innovation in Cancer ._: EUC M
Res e a rc h CANCER IMAGE EUROPE

Econom ic i m paCt: Med i Cal JAC R:ﬁ”‘a' I e Nmeckan ACRLogin Submit Non-Member Login  Register  Subscribe
Devices industry

ARTICLES IN PRESS el >
1H Projected Growth in FDA-Approved Artificial Intelligence
TO faCI I Itate th e aCCeSS tO d ata < Products Given Venture Capital Funding

Nicole K. McNabb, BS 2 [ » Eric W. Christensen, PhD e Elizabeth Y. Rula, PhD « ... Keith Dreyer, DO, PhD «

and decrease the cost of e

Published: October 16, 2023 « DOI: https://doi.org/10.1016/.jacr. .08. .= PlumX Metrics

developing new Al products.

Results Conclusions

. 11.33 products for every $1 billion in funding, assuming
Lower COSt’ more prOdUCtS’ 6-year lag between funding and product approval.

Mmore access. i
Average $88m per product!

Co-funded by
the European Union 66




Use cases "= EUCAIM

CANCER IMAGE EUROPE

.....

»
&
o
>
e
a

LIFE SCIENCES - RWD

RWE AND BIOMARKERS AND SCALABLE
CLINICAL STUDIES PANEL CANDIDATES PRODUCTS ¥
090,40 R ]
fgTa% Eee————————————— - a
POPULATION LEVEL PATIENT LEVEL
Research Practice (Care)

natureresearch &uibim: Empowering biopharma fo turn images into actionable predictions using
= Co-funded by artificial intelligence. Nature - Biopharma dealmakers. June 2023
**M*** the European Union 67




Use cases ..: CEANHR%AGE EUR[M

EUCAIM will transform the development of medical devices in
Europe

e \What is needed to catalyze the innovation process?

e Highly available, cyber-secure technical infrastructure with strong technical and organizational information
security measures.

e Datasets compliant with data interoperability standards.

e Integration with multi-modal clinical data: electronic health records, pathology and molecular biology data,
among others.

e Audit trail mechanism.

e For model training: data download under licensing agreements. The manufacturing process requires that
manufacturers have access to the data to train Al models on auditable and traceable infrastructures (Al Act
compliance).

e For model validation: integration of Al modules as Docker containers on the platform, meeting EUCAIM
validation requirements.

Co-funded by
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BEFORE EUCAIM:
9-12 months 3-6 months 12 months 30

»
»

Product Data gathering Data curation

_ _ _ Manufacturing Product ready for Clearance
Ideation (hospital-by- (training and regulatory
hospital, data validation) submission
brokers)

WITH EUCAIM:

Product Data gathering and Manufacturing Product ready for
ideation curation (EUCAIM (training and regulatory
access request) validation) submission

Clearance

25-30% reduction in time, translating into €300m yearly savings for

all European startups and scaleups in medical imaging. 60
*F6S lists 100 top medical imaging companies and startups,

Co-funded by
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EUCAIM offer to innovators "= EUCAIM

CANCER IMAGE EUROPE

EUCAIM will transform the development of Al-powered, imaging-
based medical devices in Europe

Access to Large-Scale, Multimodal Cancer Imaging Data: Datasets from across Europe: MRI, CT, PET,
mammography, among others. Annotated, harmonized, and linked to clinical data in many cases. Covers
diverse patient populations, institutions, and imaging protocols. Enables real-world Al model generalization
across different scanners, populations, and clinical workflows.

Benchmarking and Validation Tools: Evaluate Al models on external, standardized datasets. Generate
evidence for MDR regulatory submissions. Contribute and test models in a secure and auditable environment.
Frameworks and blind-access datasets for the benchmarking and licensing.

Support for CE Marking / Regulatory Readiness: EUCAIM provides traceability, audit trails, and a
compliance-friendly infrastructure (aligned with EU Al Act requirements).

Secure access via cloud and edge infrastructure, ensuring fine-grain access control to datasets
Container-based model integration and testing

Metadata harmonization using HEALTH DCAT-AP schema and datasets following the FAIR principles
Licensing frameworks and access control for data usage

Co-funded by
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