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10 years of brain data sharing...
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Credits: NIDM timeline inspired by BIDS timeline in Fig. 2 in (Poldrack et al, 2024)
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10 years of brain data sharing...
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Why sharing neuroimaging data? Small samples and low statistical power

Sample sizes in neuroimaging
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High rate of false positives in the literature
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Neuroimaging data sharing
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Neuroimaging data sharing
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30 sub.
Consortium

<y 1000 sub.

OpenNEURO . Cohort

A 100 000 sub

—@_ Az;“l%ﬁE 1000 Functional .

NEUROVAULT

@NITF%C

e OSF

Eﬁ) C;ﬁ(;fi\r;cctome

biobank’



10 years of brain data sharing...

| | | | | | | | I \
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Why sharing neuroimaging data? d

.....................................................................................................................................................



10 years of brain data sharing...

| | | | | | | | I \
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Why sharing neuroimaging data?

Generalizability and fairness

X-ray: Lung opacity detection

Model trained on male images, tested on female images

(Larrazabal et. al, 2020)

Biased models
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Solution: Decentralized data sharing to get more
diverse samples



10 years of brain data sharing...
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Why sharing neuroimaging data?

Generalizability and fairness

X-ray: Lung opacity detection

Model trained on male images, tested on female images

MSSEG-2 MS new lesions segmentation challenge of MICCAI 2021

MSSEG 2016 MS lesions segmentation challenge of MICCAI 2016

EXAMINATIONS : 0 SUBJECTS : 0 Request an Access

Web-based application for medical imaging
storage and
e Share data with a Data user agreement
e Open source software

\ e Shared governance
Solution: Decentralized data sharing to get more

diverse samples

(Larrazabal et. al, 2020)

Biased models



On GDPR compliance...

Are neuroimages anonymous?

Cyril Pernet Stephan Heunis
.~ Copenhagen Uni HosgRsrch Ctr Jilich:
(Denmark) (Germany)

(Open Brain Consent, HBM 2021)

...................................................................................................................................................

Credits: crowd CC-BY Cuputo thenounproject



https://thenounproject.com/icon/crowd-4146148/

OnGDPRCOmphance _______________________________________________________________

Are neuroimages anonymous?

Cyril Pernet Stephan Heunis
.~ Copenhagen Uni Hos@Rsrch Ctr Jilich:
(Denmark) (Germany)

Digital Imaging and Communications in Medicine

Name:ﬁ Dépont
First : Nathalie
Birth date : 10/11/1995

(Open Brain Consent, HBM 2021)

.....................................................................................................................................................

Credits: crowd CC-BY Cuputo thenounproject 14
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On GDPR compliance...

Are neuroimages anonymous? GlIMRgy  Cyril PemetStephan Heunis

~ =, Copenhagen Uni Hos@Rsrch Ctr Jilich
(Denmark) (Germany)

Digital Imaging and Communications in Medicine

Name:~
First :
Birth date :

1. Removing directly
identifiable information

(Open Brain Consent, HBM 2021)

Credits: crowd CC-BY Cuputo thenounproject
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On GDPR compliance...

Are neuroimages anonymous?

Digital Imaging and Communications in Medicine
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Birth date :

1. Removing directly
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2. Defacing
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On GDPR compliance...

Are neuroimages anonymous?

Digital Imaging and Communications in Medicine
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First :
Birth date :

1. Removing directly
identifiable information

VA

2. Defacing

(Open Brain Consent, HBM 2021)

Cyril Pernet Stephan Heunis
'~ Copenhagen Uni Hos@Rsrch Ctr Jiilich:
(Denmark) (Germany)
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'On GDPR compliance...

Cyril Pernet Stephan Heunis
= Copenhagen Uni HosRsrch Ctr Jilich:

V W (Denmark) (Germany)
A 5

Are neuroimages anonymous?

Digital Imaging and Communications in Medicine

Name:ﬁ
First :
Birth date :

1. Removing directly
identifiable information

nonymous (USA)
X Not anonymous (EU)

General Data Protection Regulation
2. Defacing (GDPR) — Individualisation

(Open Brain Consent, HBM 2021)
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'On GDPR compliance...

Are neuroimages anonymous?

— Cyril Pernet Stephan Heunis
=i Copenhagen Uni Hos@Rsrch Ctr Julich:

Digital Imaging and Communications in Medicine

- Consent form
Signed by participants

. “[...] data might also be used
. for other future research
- projects in the field of medical
. and cognitive neuroscience.”

Name:ﬁ
First :
Birth date :

1. Removing directly
identifiable information

Open Brain Consent GDPR edition

nonymous (USA)

V o OES (Denmark) (Germany) -
A |

X Not anonymous (EU)

. General Data Protection Regulation
2. Defacing (GDPR) — Individualisation

Data User Agreement

French

Signed by researchers Anne Hespel Elise Bannier
CHU Rennes CHU Rennes

“I...] | will not attempt to [...]
retrieve the identity of the
study participants.”

13 languages: Bosnian, Czech,
German, Greek, Spanish, Finnish, French,
ltalian, Dutch, Norwegian, Portuguese,

(Open Brain Consent, HBM 2021) Turkish

.........................................................................................................

Credits: crowd CC-BY Cuputo thenounproject
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Credits: Europe satellite image Public domain Wikimedia Commons



https://commons.wikimedia.org/wiki/File:Europe_satellite_image_location_map.jpg
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France Life Imaging

France Life Imaging

National Infrastructure for medical imaging in
biology and health

Manager: Régine Trébossen

E Y E regine.trebossen@cea.fr

E www.francelifeimaging.fr
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France Life Imaging: a coordinated network for in vivo imaging

Network of 9 regional HUBS 4 networks of expertise in A distributed HUB in data
covering the main platforms scientific domains + 1 processing: |IAM
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France Life Imaging

FLI-IAM: A dedicated infrastructure for ...

e Storage for produced imaging data
- Raw data
- Processed data
- Analysis results

32 % Clinical studies

. . . B rv
+ Physiological data, eye-tracking, B
neuropsy test ... — i
Optique
l\.|[E6 ]‘ EEG
B s

e Image processing pipelines
- to compose & execute

Autre

63 % Preclinical studies

(e

e Valorisation : to Expose & Share

e Renforced needs

- tracing
- machine learning &

oig
- open data FL| "



Cloud-based Architecture
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Two main components: 1/2

https://project.inria.fr/shanoir/

shaneir

- Developped since 2003
- Store & Share pseudo-anonymized data = T3 & scmprenton
- Use an specific ontology (Ontoneurolog) - » & aetfaot (ATIENT)

Michael Kain > & TestSubjectMK (PATIENT)

- D U A a S S O C i ate d to e a C h St u d y e [ Experimental Groups (is associated to)

v [ Principal investigators and Centers (takes place in and with)

= Dicom, nifti, bids Foms > @ CHU Rennes

= Tasks v 3O Members
L

- Used in various large multicentre projects Solr search > & admin

> & mkai
Medical data i

& Studies

Inversion Time & Subjects

-
lity Pr d Ty . : B d
Quality Procedure Type Examinations I s

Repetition Time s
Dataset acquisitions

O Bids
Datasets i
& Mr Dataset Metadata . . v [3 stud-153_DemoStudy_Public B
Mr Dataset Nature & Medical configuration v [ sub-6260_ACR Phantom B
Michael Kain ..
Logout @ @ Preclinical v D ses-8891 B

> Danat B
4b sub-6260_ACR Phantom_scans.tsv @
> [ sub-8503_testaaaaaa B
> [ sub-8584_asdfasdf B
> [3J sub-8622_TestSubjectMK B
@) README B
4b dataset_description.json &

Home Preview X, Import data

Tasks

Solr search
§ Medical data

Medical configuration

Preclinical

Import data

I For clinical and preclinical imaging data

10 D )

Edit @ | Delete @ | Download Dicom & | Download Nifti &
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F LI Two main components: 2/2

Virtual Imaging Platform (VIP)

https://vip.creatis.insa-lyon.fr

[ VIP ecosystem ]

Boutiques
application descriptor s
a >
; &. 9, ES!
VIP admin - O DIRAC . Biomed VO
Launch application . Job submission Academic
( . Cloud
Sorina Pop 705,

o~ @ Girder
& SHANOIR

EGI Storage Element (SE) Public/Private Docker
OR repository
External Storage, e.g. Girder or Shanoir

France Life Imaging




OBJECTIVES-I

* Visibility
- to Provide a web portal to data & processing tools
* Diffusion
- to Facilitate compliance to ethical & law rules for data (“as

open as possible, as restricted as necessary” )
- to Provide a data management plan (ISO)
-to Renforce databases (FBI, genetics, ...)

* Valorisation p<T ESSENTIEL FOUR REMUIRE

. LE NOMBRE N ANMAUX UTILISES
- Referencing data and imaging processing tools (DOI)

OAS BAM I ESERE
GVELLE YA WS
PARTAGER. NCS

CRES DENGY +

~

Y o

* Scientific motivations
-Challenges organisation (validation, performances, ...)
- Multicenter studies (Statistical robustness, reproducibility;, ...)
-3R policy (Reduce, Raffine, Replace)

a

France Life Imaging



OBJECTIVES-II

* To be a national and european actor for the management of digital commons:

imaging in vivo ( ) data
'\.' a SICJ;ENTJCMEERIQUE

EN SANTE

N SANTE NUMERIQUE
MICCAI = " = PRI T TS T T A e
4 > s % PROGRAMME DE RECHERCHE
\ ga X KTeam 11 )

=
A : e French national medical
Al . D registers Genomics
] 0% .
Commowick, O. et al. Nature Scientific Reports, 2018 S T e e e o e e 0 s’ / IFB
DES SPECIALITES MEDIC/

Challeng es ?T%U.VERNEMENT E?Ef:’???;:enﬁz"' FLC|’ géz"‘""""”"""
organisation

Integrated to e
clinical D rvivo
digital 25
environnement FRAN (H. Desal CHU Nantes)

Clinical research
partner
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OBJECTIVES)-III

Shared data
shancir

SHAring IN vivO Imaging Resources

3 public studies

MSSEG-2 | MS new lesions segmentation challenge of MICCAI 2021

START DATE : 2021-03-01 END DATE : 2025-02-28 100 subjects || MRI brain images H NIfTI H Multiple sclerosis
D : 208 STATUS : In Progress

EXAMINATIONS : 0 SUBJECTS : 0 Request an Access Data User Agreement /H -"’.}\
. 1 4 i ‘Ay

MSSEG 2016 | MS lesions segmentation challenge of MICCAI 2016 L Slg ned by researchers » L x 2 ‘
(= >

MSSEG-2

“ 2 - |
START DATE : 2021-03-01 | END DATE : 2025-02-28 | 60 subjects | [ MRI brain images | [ NIfT ][ Multiple sclerosis [] I W|” not attempt to [] Q Tofa —|4 2T 2E > %G oo ¥
-

ID : 209 STATUS : In Progress

EXAMINATIONS :0 | SUBJECTS :0 Reauestan Access retrieve the identity of the study

- - C OFSEr
participants." %
MS-Multi-Spine | MS lesion segmentation challenge on spinal cord 3- Access the data
Access to OFSEP MRI
1D : 259 STATUS : In Progress Spinal cord | Multiple sclerosis (MS) || Lesion segmentation | 200 subjects used for the MICCAI 2021 challenge
EXAMINATIONS:0 | SUBJECTS:0 Reques{ an Access Varch 2

B Downioad the du MICCAI_2021 po

1 have read the data user agreement conlract for the study MSSEG-2 and | fully accept it

2- Sign the Data User Agreement

France Life Imaging




Open question

A research infrastructure Destination INFRASERYV: Research infrastructures servift:ﬁ,g% -
service for brain research? to support health research, accelerate the green transition .. i
and the digital transformation, and advance frontier

N

\ EBRAINS knowledge

Objective:

* To provide access to broad portfolios of installations and scientific services relevant for a large research
domain or in support of societal challenge and EU priorities

g

li.ai

FLi

Expected impact:

» Effective access of European researchers to the best research infrastructure services from national and
pan- European research infrastructures

* Improved research infrastructure services to address evolving scientific and societal challenges

* Further opening of national research infrastructures and strengthened access programmes of pan-
European research infrastructures in the longer term

® Improved transnational access to new users

Topic ID Topic title Type of | Expected |Expected EU [Budget
Action  [number of| contribution [M€
GAs  |per GA Me

Research infrastructure services to enable R&l
addressing main challenges and EU priorities RIA 4 5-12 37.0
related to the health domain

HORIZON-INFRA-
2025-01-SERV-01

France Life Imaging




France Life Imaging

Research infrastructure services to enable R&l addressing main challenges and EU
[ rities related to the health domain

1. Support research and development of medical countermeasures for epidemic response;
2. Improve clinical research in the paediatric area;

3. Enable research linking environmental factors to human health;

4. Access to novel radionuclides and facilities

2search infrastructure services to enable R&I addressing main challenges and EU

i

1. For advanced biotechnology and biomanufacturing;

2. To improve the understanding and prediction of future climate changes and their impact.

Note: (both challenge-driven topics) less limited about improving & developing new
services, including, when duly justified, if they cannot be offered by the end of the action.



France Life Imaging

Support research and development of medical countermeasures.fQi: gyiderric response,

1
2. Improve clinical research in the paediatric area,

3. Enable research linking environmental-faticts-to human health;
4. Access to novel radionuglidss and tacilities

o PRy $ s & e sl < 01 - A S
Research nfrastragture Services to enable R&Il addressin [

(@]
-
-—
QO

1ain challenges and EU

1. For advanced biotechnology and biomanufacturing;

2. To improve the understanding and prediction of future climate changes and their impact.

Note: (both challenge-driven topics) less limited about improving & developing new
services, including, when duly justified, if they cannot be offered by the end of the action.
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