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MRI in early RRMS patients

Diagnosis

Criteria

(D Arnold et al. 2015)



Asymptomatic Asymptomatic
patient patient

April 2011 May 2011 August 2011 May 2013

New T2 lesion considering New T2 lesion considering baseline
baseline MRI 230 days after MRI 23 months after symptoms
symptoms onset onset

----------u-uu>

Poser criteria

Clinical definitie MS

McDonald 2005 McDonald 2001
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McDonald 2011/2017



MRI in early RRMS patients

Treatment Month 6: Month 12:
- gado + lesions ? New T2 lesions ?
- Reference MRI

(D Arnold et al. 2015)



MRI to assess treatment response

(Sormani MP et De Stefano N
Nat. Rev. Neurol, 2013)

Month 12 Month 18

interferon

Modified Rio score =0
- No relapse
- New T2 lesions <5

J| No relapse
Modified Rio score =1 < 2 T2 lesions
- 1relaspse
- Ornew T2 lesions >5 | Relapse
> 2 T2 lesions

Modified Rio score = 2-3
- > 1relapse
- Or 1relapse and new T2 lesions >5




Assessing response to interferon-beta in a multicenter dataset of patients
with MS

Sormani, Maria; Gasperini, Claudio; Romeo, Marzia; Rio, Jordi; Calabrese, Massimiliano; Cocco, Eleonora; Enzingher, Christian; Fazekas, Franz; Filippi, Massimo; Gallo, Antonio;
Kappos, Ludwig; Marrosu, Maria; Martinelli, Vittorio; Prosperini, Luca; Rocca, Maria; Rovira, Alex; Sprenger, Till; Stromillo, Maria; Tedeschi, Gioacchino; Tintore, Mar; Tortorella,
Carla; Trojano, Maria; Montalban, Xavier; Pozzilli, Carlo; Comi, Giancarlo; De Stefano, Nicola

Neurology. 87(2):134-140, July 12, 2016.

Table 3 Multivariate Cox model on the merged MAGNIMS dataset for risk of
3-year treatment failure on 1-year variables (excluding Rome center)

(n = 1,280)

Variables HR (95% CI) p Value
New T2 lesions = 0 Ref

New T2 lesions = 1 0.93 (0.62-1.4) 0.76
New T2 lesions = 2 1.13(0.73-1.76) 0.58
New T2 lesions = 3 1.55 (0.92-2.60) 0.09
New T2 lesions = 4 2.36 (1.35-4.16) <0.001
New T2 lesions = 5 1.87 (0.81-4.37) 0.14
New T2 lesions = 6+ 2.57 (1.53-4.33) <0.001

W

Relapse = 1 1.84 (1.39-2.44) <0.001
Relapse = 2+ 3.03 (2.06-4.45) <0.001




Assessing response to interferon-beta in a multicenter dataset of patients

with MS.

Sormani, Maria; Gasperini, Claudio; Romeo, Marzia; Rio, Jordi; Calabrese, Massimiliano; Cocco, Eleonora; Enzingher, Christian; Fazekas, Franz; Filippi, Massimo; Gallo, Antonio;
Kappos, Ludwig; Marrosu, Maria; Martinelli, Vittorio; Prosperini, Luca; Rocca, Maria; Rovira, Alex; Sprenger, Till; Stromillo, Maria; Tedeschi, Gioacchino; Tintore, Mar; Tortorella,
Carla; Trojano, Maria; Montalban, Xavier; Pozzilli, Carlo; Comi, Giancarlo; De Stefano, Nicola

Neurology. 87(2):134-140, July 12, 2016.

100~
e 9%- 17% d’échec
T
2
e 80-
=)
0 hg‘7i/o\d’échec
8 70- '
o
2 60-
2
g ’échec
£ 50-
®
g 0 B Score 0: 0 relapses and 0-2 new T2 lesions
B Score 1: 0 relapses and 3+ New T2 lesions,
or 1 relapse and 0-2 new T2 lesions
30~ BScore 2: 2+ relapses or 1 relapse and 3+ new T2 lesions
| | I |
0 1 2 3
Years
Number at risk:
Score 0 849 796 684 572
Score 1 301 268 222 161
Score 2 130 98 76 57

EDSS-worsening free survival (%)

i B Score 0: 0 relapses and 0-2 new T2 lesions

B Score 1: 0 relapses and 3+ new T2 lesions,
or 1 relapse and 0-2 new T2 lesions

30 - § Score 2: 2+ relapses or 1 relapse and 3+ new T2 lesions

0 1 2
Years
Number at risk
Score 0 849 796 690
Score 1 301 276 227
Score 2 130 12 85

577
167
69

100 -
' 15% d’aggravatipn de

90 - EDSS

80 - by 22% d’aggravation de 'EDSS

..... —

70- 29% d’aggravatipn de ’EDSS
60 -

50 -




We need to optimise the use of MRI...

The objectives

To standardise MRI
acquisition

To store the MRI data

To visualize the new T2
lesions

To visualize gado+ lesions

How ?

- Fast
- Intuitive (colour code)

Who ?

- Early MS patients
- Radiologist and neurologist




Example (1)

Prague (2015)

Dana Horakova Jan Krasensky



Example (1)

2700 patients

ASA study o :
181 patients ‘ Clinical practice
10'year follow More than 9000

MRI scan

up




Exemple of a patient




Registration

From 2007

to 2014




Lesions segmentation




Results

|
Code of Research Anatomy | Pathology| Load Atrophy  CC(%)
purpose

n3.062006] [ [ Web p7d W F T
15082006 | . HEAD 171 1058 (184,864} 0.00 10,000

HEAL

17.01.2007 HEAD .71 |0.66 [}83,888) -2.01
15.08.2007 HEAD 1.7.1 .
11.08.2008 HEAD 1.7.1

24.09.2009 HEAD 1.7.1

21.10.2009 SPINE C-TH 11.7.1

12.03.2010 HEAD 1.7.1

13.10.2010 HEAD 1.7.1

29.03.2011 HEAD 1.7.1

12.01.2012 HEAD 1.7.1

30.09.2012 HEAD 1.7.1




MUSIC Project

Objective:

To improve the use of MRI data in clinical practice
- To have standardised MRI acquisition
- To store the MRI data of MS patients (in Brittany)
- To detect and visualize the new T2 lesions



The actors of the project
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The steps of the project
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Step 1: standardised MRI data

OFSEP protocol

Protocole IRM du cerveau Protocole IRM de la mogile

Recommandé Recommandé

-3DT1
- DWI Axiale avec carte ADC
- T2 Sagittale

=> Injection de Gadolinium (0.1 mmol/kg) - T1 Sagittale avec injecti
- 3D FLAIR Jou 2D FLAIR Axiale si la 3D FLAIR n’est pas (recommandé pour u
disponible sur la machine) [C4 — avec reconstruction]

- 3D T1 Gadolinium

de gadolinium
remier diagnostic)

Optionnel

Optionnel

- T2 EG Axigie

(avec injection de Gadolinium)
agittale

- DTl 2 15 directions (pour remplacer le DWI)
- 2D T2 EG (recommandé pour un premier diagnostic)




The steps of the project
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Step 2: the data are sent and stored

— Ala - ? Anne KERBRAT
= Nexus | Teledossiers ] f %I
Transfert d'imagerie (v4)

Expéditeur
Créé le 10 oct 2016 - 16:56
KERBRAT Anne Envoyer au nom de :| Moi-méme
Routine En cours de création & .
Correspondants
Q Sélectionner...

Nom

Prénom Demande

Né(e) le jyfmm/aaaa Commentaire

Sexe

Identifiant

Examens DICOM  Cette version de télédossier ne permet pas d'ajouter d'examens depuis le télédossier.
Accédez a la page "Examens” et sélectionnez I'examen voulu.

Accéder a la page Examens

Documents joints




The steps of the project

R

RUBIS & ETIAM
Imaging Network

~MS Study Upload

Radiology

S canters
CHU Rennes 7
Centre de radiclogie prive les cadres 3 St Malo
CH Lonent (OK)

CH St Brsuc (OK)

CHU de Brest (En cours)

Rest DICOM Library

Research Hosting
=>com

Rest DICOM Library

Clinical Hosting

=

e —

g TaT= Qu AvsnETeT

‘ Radiology SEsi0n 02 DO S COCUTETE LN STESS s>om

7 o< o

s b mm

» > om
— 5> o
- =
l =Taun
ETIAM

COTCE010n BS 00 058 TEN30eTEN COTreSErETeTTe soTRA

ACDIDIITETEN ISTNMS0T 3 P58 S100 SIUNSEI0N 025 00CSE [ NR A

bl £ [ b 1

» Neurology

o




Step 3: lesion detection

Changes Detection

B A x
T1-T1-Gd

Labeled Evolution

B A x
Detected Gd+ lesion




Step 3: a delicate step...

A study to improve and validate the tool (pocadims)
A post doctoral researcher

ETUDE POCADIMS

Performance d’un outil d’aide au diagnostic des lésions

visualisées en IRM dans le diagnostic et le suivi de la SEP
(CADIMS) en pratique clinique




The steps of the project
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Step 4: an Image viewer

b com * CADIMS Viewer * DISPLAY REPORT >}

ﬂ @} bt v ‘ - ‘ Slice -r ‘ New lesions: _’ Increasing lesions: ’- Gado lesions: ’_ Dropping lesions: ‘-

G Bl 2016-06-24 ¥ T1 MPRAGE OFSEP : Registered v 3D FLAIR FS OFSEP : Registered v

OFSEP 3D FLAIR: Registered .
‘* we ’ StudyDate: 2017-09-26 StudyDate: 2017-09-26
T1 MPRAGE OFSEP : Registered 3D FLAIR FS OFSEP : Registered

158 /255 158 / 255

WW: 1P WC: l.— WW: _. wC -’—

StudyDate: 2016-06-24
OFSEP 3D FLAIR: Registered
158 /255




Where are we now ?

- The 5 steps have been implemented
- 5 experimental sites

- Rennes university hospital

- Brest university hospital

- St Brieuc hospital

- Lorient hospital

- St Malo

- 9/200 patients




Translational research: Crossing the Valley of Death...

Butler D. 2008, Nature






