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A research institute gathering

N E U I'OS p I I'I the two dimensions of neuroimaging

Deep phenotyping Wide phenotyping

Push MRI technology to the limits Push the size of the clinical research datasets
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Harmonized
Acquisition network

Neurospin is the nest of

. machine learning in Python

Clinical 11.7T 5000 acquisition
(World record) hours (C. Poupon)
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The doctor has access to an extensive library of medical records
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The nearest nelghbors strategy

New
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The doctor finally gets some support

Therapy A

Decision support: “ &h, A
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Therapy A is the
most efficient

Outcome of therapy
A can be predicted
with a missing
biomarker X
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Ask for

additional exam Therapy C
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Nearest neighbors after complementary exams

Decision support Which metrics?

Standardisation
required

Chances of success

1. TherapyB
2. Therapy A

3. Therapy C Which neighbors?

Stratification
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A very large instrument for the neuroimaging of cohorts

Built in the context of a cohort dedicated
to the natural history of AD (2300 subjects)

WMEMENTQ

déterMinants et Evolution de la Maladie d'alzh€imer débutalte et des déficiTs cOgnitifs

FONDATION PLAN  jck-off grant (2011-2015) : 9 millions € for 5 years
ALZHEIM ER To make multicenter neuroimaging affordable
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POUR LA R H SUR LA MALADIE
& LES M L-!UEE PRARENMTEES

Now a pay for service business model
+40 funded projects supported: AD, Parkinson, ALS,
Bipolar disorder, Schizophrenia, prematurity, neuro-oncology, etc.
+10000 subjects already collected (15000 MRI, 5000 PET)
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MRI network for MEMENTO cohort
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PET network for MEMENTO cohort

29 MACHINES....

Année Nombre

(005 G Installation Sites
Discovery 690 2011 1
Discovery 690 2010 1
Discovery 690 2009 1
Discovery RX 2009 2
GEHC Discovery VCT HD 2008 1
Siemens 34% Discovery ST 2004 1
38% Discovery DST - E 2004 1
Discovery ST 4 2004 1
Discovery ST 2003 1
SIEM ENS Philips PHILIPS
28%
Modeles Année Nombre -
Installation Sites Modales Année Nombre
Biograph mCT 2012 3 Installation Sites
Biograph mCT 2009 1 gemi"i I:z :g;: i
i i emini
Bl?rl?:aei:::tr - 2008 1 Gemini GXL 2006 1
Biograph 6 True V 2006 1 Gemini GXL 2005 1
Biograph 6 2005 1 Gemini Dual CT 2004 1
Biograph LSO DUO 2004 1 Gemini GXL 2003 1
Biograph 16 2004 1 Gemini Dual CT 2003 2
Biograph 6 2004 1
Biograph LSO DUO 2003 1
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1400 4

1350 1

brain

1250

1200 1

Brain volume

A standardisation issue ?
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Operto, Chupin et al.

Early MCI subjects
CATI harmonisation

Alzheimer and MCI
patients
Light harmonisation
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A wide dataset to feed machine learning

Pathology Study Subject
number number

Acquisition network o Alzheimer's 18 8000
Harmonized MRI - S : disease and related
Harmonized PET Bl e e dementias
W Partner lab » O
MRI other standard - i __ Parkinson’s disease 6 2500
and related
dementia
Huntington 3 200
Hypertension 1 800
ALS 1 1000
Psychiatry 5 3900
Aging 2 2400
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I

processing

[ Morphometry of cortical folds ]

>| Segmentation of white matter
hyperintensities

Segmentation of the hippocampus
and the amygdala

synchronization between
partner labs

White matter fiber bundles analysis ]

Dopamine transporrer SPECT imaging ]

= @,
H
[ Amyloid PET imaging ] “

{ Functional networtk from resrmgfsrareq

4| results shipping }

functional MRI
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Predicting outcome in infants at risk of Cerebral Palsy

Machine Learning

Deliverables
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Web service

Family advisory
council FAC

Total Volume (% of ICV)
° ° ° °
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Standardlsatlon

Automatic rating
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Harmonizing CATI’s database + Setting standards
with other datasets via algorithmic approaches in routine care

100 000

biobank’

10 000
PPMI
“HT French Minds 3c (IMEMENTS®
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9@ BABY ) ABIDE HUMAN
Connectome Project
() CVEDA -} Connectome
1 000 L PROJECT 1000BRAINS
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P ..
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Numerics for Health

EBRAINS &) Dementias
Platform*
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CATI’s French Ecosystem

to be extended to health care system

Public organizations:

Trials

N FORCEi

Franch Clinical Research
Infrastructure Network

Imaging societies

Public sphere:

Clinical research

Mapt
Imap

PredictMA
Imabio3

PredicPGRN
Biomage

Comaj

Predistim

Capp
PredemPark

WGMENT Baltazar  Leopold  Bipage
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Public
platform

Support PHRC, ANR,
European project, etc.
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Fairpark

Pulse

Psymac

National database,
Big data, Biomarkers

Pitié-Salpétriere

Inserm @ uPmcC

Alzheimer ﬁ L
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Private sphere
(2 markets)

1) Diag / therapy
Radlology (cloud)

Hippocampus

Licences
Norms

G

Royalties

5533

Total Volume (% of ICV)
° ° ° °
“ b @ >

& 75 80 %
Age (Years)

2) Clinical trials /

Subcontracting CRO
_ B "“"‘f i L
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Ir.movatlve é(\gb’ §
biomarkers SRR P
Licences Certification
software
Qynapse.
royalties ~Ven-|-|0
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The vision for the future

@@@{m@ﬁmﬁ @@@@@@@ﬁﬁ @@M@@MW@ * Push acquisition standard to routine care
@@ﬁm @M@MW @ compatible with normative scales and ML-based

predictors from research, dedicated web service

* Reinject routine care data into the research circuit
to refine stratification, correct sampling bias in the
research population, monitor sensor evolution, etc.
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