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De	quoi	parle	–t-on	?
• NMO	:	description	clinique		:	NO	+	myélite	

transverse
• 2004 :	découverte	des	IgG	anti-AQP4)		;	cible		:	

protéine	AQP4	principalement	exprimée	au	
pied	des	astrocytes.		Critères	de	Wingerchuk
en	2006

• 2007 :	introduction	du	spectre	NMO	
• 2013 :	IgG	anti-MOG	,	tableau	NMO	fréquent	
• 2015	:	critères	actuels	de	NMOSD

• Wingerchuk	et	al.	Revised	diagnostic	criteria	for	neuromyelitis	optica.	Neurology	2006;	66	:1485-9
• Wingerchuk	et	al.	The	spectrum	of	neurmyelitis	optica.	Lancet	Neurol	2007;	6:805-15
• Chen	JJ,	Pittock	SJ,	Flanagan	EP,	Lennon	VA,	Bhatti	MT.	Optic	neuritis	in	the	era	of	biomarkers.		Surv	Ophthalmol.	2019	Aug	16.	
• Wingerchuk	DM,	Banwell	B,	Bennett	JL,	et	al.	International	consensus	diagnostic	criteria	for	neuromyelitis	optica	spectrum	disorders.	Neurology.	

2015;85(2):177e89
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Devant	une	NOInfl
Rôle	de	l’ophtalmologiste	

• Penser	à	ces	2	entités
• Lors	d’une	première	poussée,	si	atypique	

(terrain,	contexte	auto	immun,	bilatérale,	OP),	
sévère,	mauvais	récupération

• IRM	atypique	

• Lors	des	récidives		++++
• Il	faudra	adresser	en	neurologie	et	

demander	les	Ac spécifiques	

MOG		n	=	47

Femmes	24	(51%)

Caucasiens		48	(65%)

Bilatéral simultané	19	(40,4%)

ATCD		NOInfl :	n=9

Douleur	89,4%

Œdème	papillaire	70,2%

AV	<	1/10	34	%	

IRM	:	ZHS	orbite	93,3%	

NO	œdémateux	44,7%

IRM	cérébrale	normales	66%

Biotti et	al.	Optic	neuritis	in	patients	with	anti-MOG	antibodies	spectrum	disorder:	MRI	and	clinical	features	from	a	large	multicentric
cohort in	FranceJ Neurol (2017) 264:2173–2175
NEMOS	group	J	Neuroinflammation.	2016	Nov 1;13(1):282.



Ophtalmologiste	et	Neurologue	ont	un	
point	de	vue	identique	

• Traiter	les	poussées		pour	
limiter	les	séquelles

• Mettre	en	place	un	
traitement	de	fond	pour	
éviter	les	poussées	

Stiebel-Kalish	H,	Lotan	I,	Brody	J,Chodick G,	Bialer O,	Marignier	R,	et	al.	(2017)	
Retinal	Nerve	Fiber	Layer	May	Be	Better	Preserved	in	MOG-IgG	versus	AQP4-IgG	Optic Neuritis:	ACohort	Study.	PLoS ONE	12(1):	e0170847.



Neuromyélite	optique	de	devic		
spectrum	disorder

Névrite	optique

Myélite	transverse	étendue	

Atteinte	du	tronc	cérébrale

Atteinte	encéphalique	AQP4

Rare	:	1/100	000
Etemadifar 2015 

Pronostic sévère
Wingerchuk, 1999, 
Neurology



Traitement		de	fond

• Azathioprine	(Mandler,	1998	)	
• PLEX	(Weinschenker,		1999)
• Immunosuppresseurs		(Papeix,	2003)
• Rituximab	(	Cree,	2005)
• MFM	(Jacob,		2009)
• Tocilizumab	(Araki,	2014)



Comparaison du taux annualisé de poussées
pré et sous traitement chez les patients NMO

JAMA Neurol. 2014;71(3):324-330. 



Ratelade,	verkman,	2012	Int J	Biochem Cell	Biol.

Perspectives	thérapeutiquesAnti	Bcell
ü Anti	CD20
ü Anti	CD19
(inebilizumab)

Anti	IL6
ü Tocilizumab
ü satralizumab

Aquaporumab

Eculizumab

Sivelestat



PREVENT
Eculizumab
Anti- C5

N-MOmentum
Inebilizumab
Anti-CD19

Sakura- Sky
Sartralizumab
Anti	–IL6R

Sakura-star
Sartralizumab
Anti	–IL6R

Sujets	 AQP4+
143

AQP4	+	et		-
(212+18)=230

AQP4	+	et		-
(	55+28)=83

AQP4	+ et		-
(	64+31)=95

Bras	placebo Déjà		sous	IS PBo seul Déjà		sous	IS PBo seul

Reduction	du	risque	
de	rechute	

94.2% 73%	(	ITT)
AQP4	+	77.3%

62%	(	ITT)
AQP4	+	79	%
AQP4- 34	%

55%	(	ITT)
AQP4	+	74%
AQP4	- 34%

Absence	de	rechute
28	S	(M6)

NR AQP4	+	87.6	%
Vs	56.8%	PBo

NR NR

Absence	de	rechute
48	S	(M	10)

97.9%
Vs	63.2%	PBo

NR AQP4	+	91.5%
(vs	59.9	%	PBo)
AQP4- 84.4%
(	vs	75.5%	PBo)

AQP4	+	82.9%
(vs	55.4	%	PBo)
AQP4- 63.3%
(	vs	77%	PBo)

Absence	de	rechute
96	S	(M21)

96.4%
Vs	51.9	%	PBo

NR AQP4	+	91.5%
(vs	53.3	%	PBo)
AQP4- 56.3%
(	vs	67.1%	PBo)

AQP4	+	76.5%
(vs	41	%	PBo)
AQP4- 63.3%
(	vs	77.8%	PBo)

Sécutité	 Pas	d’effets	
secondaires	majeurs

Pas	d’effets	
secondaires	majeurs

Pas	d’effets	
secondaires	majeurs

Pas	d’effets	
secondaires majeurs

RéSumé des	principaux	résultats	



Ce	que	nous	disent	les	résultats	de	
ces	4	essais	

• Les	trois		traitements	sont	très	efficaces	sur	la	
prévention	des	poussées	

• Meilleure	efficacité	chez	AQP4	+	
• Analyses	de	sous	groupes	Eculizumab	et	
inebilizumab		
– Efficacité	sur	la	sévérité	des	poussées	et	une	
meilleure	récupération



Traitement	des	poussées

• Corticoïdes	:	5	à	10	g	en	IVL	pas	de	
relais	PO	

• Plasmaphérèse	:	7	EP	
– Possibilité	de	mixer	Solumédrol	et	EP
– Ac	monoclonal		24	h	après	EP	

O'Riordan et al. 1996. JNNP.
Mandler et al, 1998, Ann Neurol..

– Facteur	de	recupération	complète		:	
– Utilisation	en	1ère	ligne	
– Délai	de	traitement	court	
– AQP4	+
– Atteinte	mono	focale	



Les	interrogations	qui	persistent
• les	effets	à	long	terme	

– efficacité	
– Tolérance	

• Durée	du	traitement	
• Identification	de	facteurs	prédictifs	de	poussée	
pour	escalade?
– NLF	and	GFAP
– Dosage	des	CD19

• Doit	on	le	proposer	aux	AQP4	négatifs	?	Anti	
MOG	?	



whereas AQP4-Ab- associated optic neuritis affects 
the posterior optic pathway, but there is also consid-
erable overlap between the conditions and long optic  
nerve lesions occur in both diseases. In contrast to 
AQP4-Ab- associated optic neuritis in which damage 
is caused by the severity of an attack, the damage asso-
ciated with MOG- Abs seems to be driven by the fre-
quency of attacks in patients who recover from the initial  
episode. Despite the potential for a higher relapse rate 
in MOG- Ab-associated optic neuritis, outcomes are 
generally better than in AQP4-Ab- associated optic 
neuritis51,56,57,66,84,94,103,104,113–115,123,134.

Most people with MOG- Ab-associated disease 
recover well from attacks but some studies have 
shown that up to 45% can be left with severe disabil-
ity69,113,114,116,118. Importantly, >70% of this disability 
results from the onset attack. In one study of 17 Korean 
patients with MOG- Ab-associated disease, four had a 
poor outcome, and in three of these, the outcome was a 
result of the onset attack; the fourth patient had expe-
rienced five optic neuritis attacks over 2 years despite 
maintenance steroids and azathioprine treatment69. 
A second study from the UK supported these find-
ings113. In 25 (71%) of 35 patients who were disabled 

as a result of MOG- Ab-associated disease, the disabil-
ity was a result of the onset attack. Vision, motor and 
bladder functions were affected: 9 of 12 patients whose 
visual system was affected had a visual acuity score of 
6/36 or less; 3 of 5 patients with motor disability had 
an EDSS score ≥4; and 15 of 21 patients with affected 
bladder function had permanent bladder dysfunction. 
Similar results were also seen in a large national study 
conducted in France114. These studies suggest that there 
is room for improvement in the acute management of 
MOG- Ab-associated disease, and that time to treatment 
might be important for the prevention of permanent dis-
ability, as is the case in anti- LGI1 antibody- associated 
autoimmune encephalitis135. If patients recover from 
the onset attack, the chances of developing a severe 
disability are lower.

Only a limited amount of data are available on pro-
spective treatment of MOG- Ab-associated disease, and 
current treatment is based on clinical experience with 
similar antibody- mediated diseases, such as AQP4-Ab- 
positive NMOSD and myasthenia gravis. Most 
disease- modifying treatments that are used in MOG- 
Ab-associated disease — which include corticosteroids, 
intravenous immunoglobulin, immunosuppressive 

Table 2 | Demographic and clinical features of cohorts in three large studies of MOG- Ab-associated disease

Feature of cohort Study

Hennes et al. 2017 
(REF.80)a

Jurynczyk et al. 2017 
(REF.113)b

Cobo- Calvo et al. 
2018 (REF.114)c

Number of patients 65 252 197

% female 54 57 49

% children 100 29 (n = 75d) 0

Age at onset Median 6 years 
(range 0–17 years)

Mean 30 years (standard 
deviation 18 years)

Median 36 years 
(range 19–77 years)

% with ADEM at onset 52 18 5

% with optic neuritis at onset 29 55 61

% with myelitis at onset 13 18 22

% with optic neuritis and myelitis at onset 5 9 8

% with brainstem, cerebral or multifocal 
symptoms at onset

1 0 5

Median months of follow- up (range) 24 (24–86) 26 (0–492) 16 (1–557)

% with relapsing disease 34 44 42

% that met 2015 criteria for NMOSD112 5 40 (n = 75d) 19

Annualized relapse rate 0.40 0.20 (n = 75d) 0.37

% with EDSS score of ≥3 at follow- up 5 NA 25 (n = 77d)

% with EDSS score ≥4 at follow- up 3 7d NA

% in which MOG- Abs persisted 71 (n = 51d) 72 (n = 57d) 92 (n = 24d)

% with CSF OCBs 11 (n = 63d) 12 (n = 24d) 6 (n = 175d)

% with CSF pleocytosis (>5 cells/µl) 49 (n = 61d) 38 (n = 138d) 44 (n = 138d)
ADEM, acute disseminated encephalomyelitis; CSF, cerebrospinal fluid; IgG, immunoglobulin G; MDEM, multiphasic disseminated 
encephalomyelitis; MOG, myelin oligodendrocyte glycoprotein; MOG- Ab, anti- MOG antibody ; NA , not available; NMOSD, 
neuromyelitis optica spectrum disorder ; OCBs, oligoclonal IgG bands. aMOG- Abs were detected in a cell- based assay with an 
anti-human IgG (total molecule)-specific secondary antibody and visualized by immunofluorescence (CBA- IF). A titre ≥1/160 was 
considered seropositive. Borderline seropositive samples (titres of 1/160 to 1/1,280) were confirmed with an anti- human IgG heavy 
chain- specific secondary antibody. bMOG- Abs were detected in a cell- based assay with an anti- human IgG1-specific secondary 
antibody and visualized by immunofluorescence. A titre of 1/20 was considered seropositive. cMOG- Abs antibodies were detected 
in a cell- based assay with an anti- human IgG heavy chain- specific secondary antibody and visualized by flow cytometry 
(CBA-FACS). A titre ≥1/640 was considered seropositive. dOnly data from a subset of patients (n as indicated) were included.

www.nature.com/nrneurol
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other studies were less biased, and some patients were 
included in more than one study. Nevertheless, the clini-
cal characteristics of patients were generally comparable 
across studies, although the clinical outcome (progno-
sis or disability) of patients was sometimes different 
between studies. Across all the studies, the age of onset 
ranged from 0 to 90 years, the number of women was 
slightly higher than that of men, and no associations 
of MOG- Abs were apparent with ethnicity or, unlike 
AQP4-Ab- associated NMOSD, other autoimmune dis-
eases. CSF parameters were normal in most patients, 
although up to 50% had elevated CSF leukocyte cell 
counts or protein levels. Unmatched IgG oligoclonal 
bands were present in only 10% of patients, and MOG- 
Abs were only rarely found in the CSF. Such studies have 
contributed to our understanding of the major differ-
ences between MOG- Ab syndrome, AQP- Ab-NMOSD 
and MS (TABLE 1).

These 23 studies, and older studies, clearly indicate 
that the clinical phenotype associated with the pres-
ence of MOG- Abs (TABLE 2) changes with age from 
ADEM- like (ADEM, ADEM–optic neuritis, MDEM 
and encephalitis) in children to opticospinal (optic neu-
ritis, myelitis and brainstem encephalitis)80,113 in adults. 
Young children most often present with ADEM, whereas 
optic neuritis is the most common feature in children 
older than ~9 years of age and in adults. Fewer patients 
present with myelitis, brainstem features, or the more 
recently described encephalitis with steroid- responsive 
seizures (FIG. 3). Finally, symptoms that are associated 
with involvement of the area postrema, such as nau-
sea, vomiting and hiccups, occur in a subset of patients  
(at or before presentation), although associated imaging 
findings are inconsistent124,125.

MOG- Abs in ADEM and encephalitis. The seminal 
description of MOG- Abs in children with ADEM, 
published in 2007 (REF.28), has been consistently rep-
licated. MOG- Abs are found in a large proportion of 
children with ADEM30,93,96,101, and these children have 
different MRI features to children who are negative 
for MOG- Abs: MOG- Abs are associated with large, 
hazy and bilateral lesions, an absence of small lesions 
and/or well- defined lesions, and involvement of more 
anatomical areas, often with longitudinally extensive 
transverse myelitis126. Importantly, children who have 
ADEM and are positive for MOG- Abs are at high risk 
of relapses that often include optic neuritis, leading to 
a diagnosis of MDEM, ADEM associated with recur-
rent optic neuritis or NMOSD71,79,80,96,101,120,121,126–128.  
The persistent presence of MOG- Abs is associated with 
a recurrent disease course or poor recovery, whereas 
the transient presence of the antibodies characterizes 
a monophasic disease course30,79,80,93,96. These associ-
ations are also seen in patients with an opticospinal 
 phenotype69,79,80,113,114. Consequently, repeated MOG- Ab 
testing after 6 months and 1 year is recommended to 
identify the patients who are most likely to experience  
a relapse.

The frequently observed clinical phenotype of 
ADEM in children has a rare counterpart in adults. 
In 2017, an adult was described who had treatment- 
responsive focal seizures that generalized and who was 
eventually shown to be positive for MOG- Abs in the 
serum and the CSF129. When the patient’s treatment of 
prednisolone was tapered, a relapse occurred with optic 
neuritis, supporting the association of this novel disease 
phenotype with MOG- Abs.

Two further retrospective case series confirm 
the association between MOG- Abs and seizures in 
adults105,130. In a single- centre study conducted in Japan, 
three of twenty- four consecutive adult patients with 
steroid- responsive encephalitis presented with swollen 
unilateral cerebral cortical lesions and epileptic sei-
zures105. All three patients had generalized tonic–clonic 
seizures and were positive for MOG- Abs at symptom 
onset. MOG- Abs were also detected in the CSF of two 
patients for whom a sample was available. Retrospective 
study of the other series, in the UK, identified five 
patients who were positive for MOG- Abs who had cor-
tical brain lesions and experienced seizures; in three of 
these five, seizures were the presenting feature130. All had 
a relapsing disease course and remained seropositive for 
MOG- Abs at the last follow- up, 2–12 years after onset. 
Two patients with recurrent seizures had residual cog-
nitive impairment. Since these initial descriptions, this 
novel clinical phenotype associated with MOG- Abs has 
been confirmed in other studies86,114,131.

Treatment response and clinical outcomes. MOG- 
Ab-associated demyelinating disease was initially 
described as being monophasic with complete recov-
ery56,57. However, as testing became more widespread, it 
became clear that up to 70% of patients with these condi-
tions have a relapsing disease that affects the eyes in most 
individuals, irrespective of the site of the onset attack 
site50,51,71,75,79–81,86,90,102,103,113–122. Interestingly, relapses are  
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Fig. 3 | The seroprevalence and clinical presentations associated with anti- MOG 
antibodies are age- dependent. a | A comparison of 61 studies in which immunopre-
cipitation or cell- based assays (using either flow cytometry or immunofluorescence) 
were used to measure anti- myelin oligodendrocyte glycoprotein (MOG) antibodies 
(MOG- Abs) in children (18 studies), mixed cohorts of children and adults (16 studies) 
and adults (27 studies) with anti- aquaporin-4-antibody- negative non- multiple-sclerosis 
(MS) demyelinating diseases. The mean percentages of MOG- Ab-positive patients 
(bars) are shown for each subpopulation with 95% confidence intervals (error bars).  
b | The clinical phenotype associated with MOG- Abs changes with age, from  
acute disseminated encephalomyelitis (ADEM)-like (ADEM, ADEM–optic neuritis, 
multiphasic disseminated encephalomyelitis (MDEM) or encephalitis) to opticospinal 
(optic neuritis, myelitis, neuromyelitis optica spectrum disorder, brainstem) with 
increasing age. Data from REFS80,113.
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Reindl,	Nature	Reviews	Neurology	2019
Anti	MOG	



Etude comparative des NMOSD AQP4+ et anti MOG +
JAMA Neurol. 2014;71(3):276-283. doi:10.1001/jamaneurol.2013.5857



Date of download:  10/21/2016 Copyright © 2016 American Medical 
Association. All rights reserved.

Expanded Disability Status Scale (EDSS) Scores at Nadir and Recovery of the Onset EpisodePatients with aquarorin-4 antibody 
(AQP4-Ab)–positive neuromyelitis optica/neuromyelitis optica spectrum disorder often showed poor recovery from the acute episode 
(left), with little change in EDSS scores, whereas recovery in myelin-oligodendrocyte glycoprotein antibody (MOG-Ab)–positive 
patients was often dramatic (right). The median change in EDSS scores between episode nadir and recovery was significantly 
higher in MOG-Ab–positive patients compared with AQP4-Ab–positive patients (6 vs 2; P < .001).

Figure Legend: 

Etude comparative des NMOSD AQP4+ et anti MOG +
JAMA Neurol. 2014;71(3):276-283. doi:10.1001/jamaneurol.2013.5857



Histologie

MOG AQP4

Démyélinisation primaire
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Macrophages	avec	débris	
de	myéline

secondaire

Astrocytes Préservation	relative Perte	+++

Infiltrat	inflammatoire lymphocytes	T	,	qq	B
Péri-vasculaires

PNN	et	PNEo

Dépôts de	complément	
Avec	complexe	terminal	

oui Oui

+	dépôt	d’IgG

Pré-OGD Préservation	des	pré-OGD	
immature	
(n’exprime	pas	la	MOG)



• 165	patients	adultes	MOG	+
– 59	non	traités	et	66	traités

RESEARCH Open Access

Evaluation of treatment response in adults
with relapsing MOG-Ab-associated disease
Alvaro Cobo-Calvo1,2,18, María Sepúlveda3, Fabien Rollot4,5, Thais Armangué3,6, Anne Ruiz2, Elisabeth Maillart7,
Caroline Papeix7, Bertrand Audoin8, Helene Zephir9, Damien Biotti10, Jonathan Ciron10, Francoise Durand-Dubief1,
Nicolas Collongues11, Xavier Ayrignac12, Pierre Labauge12, Eric Thouvenot13, Bertrand Bourre14,
Alexis Montcuquet15, Mikael Cohen16, Romain Deschamps17, Nuria Solà-Valls3, Sara Llufriu3, Jerome De Seze11,
Yolanda Blanco3, Sandra Vukusic1,18, Albert Saiz3 and Romain Marignier1,2,18*

Abstract

Background: Myelin oligodendrocyte glycoprotein antibodies (MOG-Ab) are related to several acquired demyelinating
syndromes in adults, but the therapeutic approach is currently unclear. We aimed to describe the response to different
therapeutic strategies in adult patients with relapsing MOG-Ab-associated disease.

Methods: This is a retrospective study conducted in France and Spain including 125 relapsing MOG-Ab patients aged
≥ 18 years. First, we performed a survival analysis to investigate the relapse risk between treated and non-treated
patients, performing a propensity score method based on the inverse probability of treatment weighting. Second, we
assessed the annualised relapse rates (ARR), Expanded Disability Status Scale (EDSS) and visual acuity pre-treatment and
on/end-treatment.

Results: Median age at onset was 34.1 years (range 18.0–67.1), the female to male ratio was 1.2:1, and 96% were
Caucasian. At 5 years, 84% (95% confidence interval [CI], 77.1–89.8) patients relapsed. At the last follow-up, 66 (52.8%)
received maintenance therapy. Patients initiating immunosuppressants (azathioprine, mycophenolate mophetil [MMF],
rituximab) were at lower risk of new relapse in comparison to non-treated patients (HR, 0.41; 95CI%, 0.20–0.82; p = 0.011).
Mean ARR (standard deviation) was reduced from 1.05(1.20) to 0.43(0.79) with azathioprine (n = 11; p = 0.041), from
1.20(1.11) to 0.23(0.60) with MMF (n = 11; p = 0.033), and from 1.08(0.98) to 0.43(0.89) with rituximab (n = 26; p = 0.012).
Other immunosuppressants (methotrexate/mitoxantrone/cyclophosphamide; n = 5), or multiple sclerosis disease-
modifying drugs (MS-DMD; n = 9), were not associated with significantly reduced ARR. Higher rates of freedom of EDSS
progression were observed with azathioprine, MMF or rituximab.

Conclusion: In adults with relapsing MOG-Ab-associated disease, immunosuppressant therapy (azathioprine, MMF and
rituximab) is associated with reduced risk of relapse and better disability outcomes. Such an effect was not found in the
few patients treated with MS-DMD.

Keywords: MOG antibodies, Treatment response, Neuromyelitis optica, Multiple sclerosis, Propensity score
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under MS-DMD were eligible for analysis (two patients
were treated with natalizumab, one with glatiramer acetate
and six with interferon) and did not show a significant re-
duction in the mean ARR or the EDSS (Table 3). Freedom
of relapse was observed in 2 (22%) patients, and freedom
of EDSS progression in 7 (77.7%) (Table 3).
Finally, there were no differences regarding the VA pre-

treatment and end-treatment in type I IS; AZT (n = 9; p =

0.289), MMF (n = 10; p = 0.564) and RTX (n = 20; p =
0.157). VA analysis was not performed in type II, type III IS
and MS-DMD subgroups since the number of patients ex-
periencing ON during the disease course was lower than 5.

Discussion
In this large cohort evaluating treatment response in
MOG-Ab adult patients with relapsing course, we found

Table 3 Evaluation of pre-treatment and on-treatment annualised relapse ratio and EDSS according to treatment group
Treatment
group

Treated ≥ 6
months at
any time, n
(%)

Eligible
for
analysis,
n (%)

FU before
treatment
(years),
median
(range)

FU under
treatment
(years),
median
(range)

ARR pre/
on-
treatment,
mean (SD)

Freedom
of relapse
on-
treatment
n (%)

p value
ARR pre/
on-
treatment

EDSS pre/
end of
treatment,
mean (SD)

Freedom of
EDSS
progression,
n (%)

p value
EDSS
pre/end-
treatment

Type
I IS

AZT 19/66 (28.8) 11/19
(57.9)

2.4 (0.6–7.6) 2.1 (0.5–12.6) 1.05 (1.20)/
0.43 (0.79)

6 (54.5) 0.041 1.86 (1.30)/
1.68 (1.19)

11 (100) 0.157

MMF 12/66 (18.2) 11/12
(91.7)

1.7 (0.5–46.4) 1.7 (0.5–6.8) 1.20 (1.11)/
0.23 (0.60)

8 (72.7) 0.033 2.72 (1.69)/
2.64 (1.76)

11 (100) 0.317

RTX 30/66 (45.5) 26/30
(86.7)

3.3 (0.5–18.33) 1.7 (0.5–4.9) 1.08 (0.98)/
0.43 (0.89)

19 (73.1) 0.012 3.11 (1.83)/
2.58 (1.90)

23 (88.5) 0.096

Type II IS 6/66 (9.1) 5/6
(83.3)

5.2 (2.9–10.3) 2.0 (0.6–3.7) 0.64 (0.45)/
0.65 (0.69)

2 (40) 0.893 3.8 (1.52)/
4.0 (1.45)

1 (20.0) 0.317

Type III IS 8/66 (12.1) 3/8
(37.5)

– – – – – – – –

aMS-DMD 10/66 (6.6) 9/10
(90)

1.95 (0.5–20.1) 3.7 (1.0–14.7) 1.13 (1.38)/
0.49 (0.41)

2 (22.2) 0.374 2.5 (0.90)/
3.17 (2.15)

7 (77.7) 0.188

*Patients treated with type III IS (corticosteroids, n = 2 and intravenous immunoglobulins, n = 1) were not eligible for analysis due to treated number ≤ 5
aAmong the 9 patients with MS-DMD eligible for the analysis, 2 patients were treated with natalizumab, 1 with glatiramer acetate and 6 with interferon
FU follow-up, ARR annualised relapse ratio, SD standard deviation, EDSS Expanded Disability Status Scale, IS immunosuppressants, MS-DMD multiple sclerosis
disease-modifying drugs, AZT azathioprine, MMF mycophenolate mophetil, RTX rituximab

Table 4 Treatment options in different groups
Type I-IS
N = 61

aType II IS
N = 6

Type III IS
N = 8

bMS-DMD
N = 10

AZT
N = 19

MMF
N = 12

RTX
N = 30

Therapy choice, n (%)

First line 15 (78.9) 6 (50) 19 (63.3) 5 (83.3)
(3 CYC, 1 MTX, 1 MiTX)

5 (62.5)
(3 CS, 2 IVIG)

10 (100)
(6 IFN, 1 TFN, 1 GA, 2 NTZ)

Second line 3 (15.8) 5 (41.7) 5 (16.6) 1 (16.6)
(1 MTX)

3 (37.5)
(3 CS)

–

Other lines 1 (5.3) 1 (8.3) 6 (29.4) – –

Patients discontinuing treatment, n (%) 9 (47.4) 7 (58.3) 3 (10) 6 (100) 5 (55.6) 7 (70)

Causes for discontinuing treatment, n (%)

General intolerance 2 (22.2) 1 (14.3) 1 (33.3) – – 1 (14.3)

Biological intolerance 2 (22.2) – – 1 (16.7) – –

Physician decision 2 (22.2) 2 (28.6) 1 (33.3) 3 (50) 4 (80) 1 (14.3)

Patient decision 1 (11.1) – – – – –

Treatment failure 2 (22.2) 4 (57.1) 1 (33.3) 2 (33.3) 1 (20) 4 (57.1)

Pregnancy desire – – – – – 1 (14.3)
a One patient switched from CYC to MTX
bThree patients switched from MS-DMD to another MS-DMD
IS immunosuppressants, MS-DMD multiple sclerosis disease-modifying drugs, AZT azathioprine, MMF mycophenolate mophetile, RTX rituximab, CS corticoids, CYC
cyclophosphamide, IVIG intravenous immunoglobulins, MTX methotrexate, MiTX mitoxantrone, IFN interferon, TNF teriflunomide, GA glatiramer acetate,
NTZ natalizumab
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Ac	anti-CD20	chez	les	MOG	?
• Etude	rétrospective	de	121	patients	(13	pays):	
30	enfants	/	91	adultes
– 20	traités	dès	P1:	30%	qui	rechutent	(médiane	2	
mois)

– 101	traités	à	partir	de	P2	ou	plus	tard:

n Diminution	du	taux	de	
poussée	

Survie	sans	
poussée	à	2	ans

n 101 37%
95%CI:19-52%,	p<	0.001

En	1ere ligne 47 63%
95%CI:35-79%,	p=	0.001

55%

En	2° ou	3° ligne	(après	
AZA/MMF)

54 26%
95%CI:2-44%,	p =	0,038

18%

Rechute	sous	anti-
CD20:
CD19	<	1%	ds	79%



Nombre	
de	
patients	

TAP avant TAP	après	

Hachachen	et	al.	2018 MOG 16 2,6 0,51

Ramanathan	et	al. 2017 MOG 7 2 0

Jarius et	al.	2016 MOG 1 0

Viwanathan	et	al. 2015 AQP4 6 0,75 1,5

Karthikeayan
P734	Ectrims	2019

MOG 3 2,02 0,13

Efficacité	des	IVIG	chez	les	NMO		anti	–MOG
IgIV	induction	à	2g/KG	puis	1	g/kg

Cout	?	Durée?	



Conclusion

MOG-Ab

ADEM

MS

NMOSD
(NMO/LETM/Atyp	ON)

AQP4-Ab
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