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MOG antibody-associated diseases

In the past few years several studies have consistently re-
ported the presence of high-titer serum IgG antibodies to
conformational epitopes of the myelin oligodendrocyte
glycoprotein (MOG) in predominantly pediatric patients
with acquired demyelinating diseases.1 Moreover, MOG
antibodies seem not only to distinguish patients with
clinically isolated syndromes or multiple sclerosis (MS)
from monophasic or relapsing demyelinating events
other than MS but also to be associated with a better
prognosis. The inflammatory demyelinating disease sub-
types in which MOG antibodies have been reported
are monophasic acute disseminated encephalomyelitis
(ADEM), ADEM followed by episodes of optic neuritis
(ON), multiphasic demyelinating encephalomyelitis,
and recurrent ON. Most recently, MOG antibodies
have also been observed in aquaporin-4 (AQP4) anti-
body–negative neuromyelitis optica (NMO).1–5

This finding has motivated authors Zamvil and
Slavin to write the article “Does MOG Ig-positive
AQP4-seronegative opticospinal inflammatory dis-
ease justify a diagnosis of NMO spectrum disorder?”
published in this issue of Neurology® Neuroimmunol-
ogy & Neuroinflammation.6 This article addresses an
important issue with important implications for pa-
tients, treating physicians, and scientists involved in
basic or clinical research. Despite the development of
highly sensitive and specific assays for AQP4 antibod-
ies, up to 40% of patients will not have AQP4 anti-
bodies at initial presentation and during the course of
NMO and related disorders such as monophasic or
recurrent longitudinally extensive transverse myelitis
(LETM) or ON.7 Studies suggest that AQP4 antibod-
ies are even less frequent in children with NMO. Zam-
vil and Slavin first summarize the studies reporting the
presence of a subpopulation of AQP4 antibody–nega-
tive NMO patients who presented with serum MOG
antibodies. When comparing clinical and outcome
data, these studies showed that patients with serum
MOG antibodies do have a distinct clinical phenotype
from AQP4 antibody–seropositive NMO that is char-
acterized by fewer relapses, a better clinical outcome,

and a wider spectrum ofMRI features, such as ADEM-
like presentation. Further, Zamvil and Slavin describe
histopathologic and neuroimmunologic differences
between patients with MOG and AQP4 antibodies
and emphasize the point that 2 different disease entities
likely exist and that they should be clearly separated in
view of the potential therapeutic and clinical implica-
tions. Whereas AQP4 antibody–associated NMO
spectrum disorder (NMOSD) is an astrocytopathy,
MOG antibody–associated inflammatory demyelinat-
ing diseases represent an oligodendropathy. The au-
thors therefore suggest classifying MOG antibody–
positive disease with a NMO-like presentation as a
variant of opticospinal MS.

Although this possibility is intriguing, we would like
to remind readers about the substantial literature on
MOG antibodies and the fact that they are mainly
found in pediatric cases with ADEM but are almost
absent in adult patients with MS and other demyelinat-
ing diseases. In comparison to the larger number of
pediatric cases with acquired demyelinating diseases
associated with MOG antibodies, adult cases with
NMO or opticospinal MS are rare, and some recent
studies provided clear evidence that MOG antibody–
positive ADEM cases have clinical presentations
resembling NMO (e.g., LETM and recurrent ON).8,9

Therefore, MOG antibody–positive cases with NMO
could also be cases with monophasic or multiphasic
ADEM since ON and/or myelitis are typical clinical
presentations of this disorder. It is also important to
note that the initial clinical presentation of ADEM often
suggests an autoimmune encephalitis (but without neu-
ronal antibodies), and ADEM and NMO sometimes
overlap with anti-NMDA receptor encephalitis.10

It therefore seems to be more appropriate to include
these clinical presentations under the term “MOG
antibody–associated diseases,” with a much broader
clinical spectrum than AQP4 antibody–positive
NMOSD. Further, these presentations are often mon-
osymptomatic, with MOG antibodies seen only tran-
siently during relapse. This might have consequences for
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patient care, as mentioned by Zamvil and Slavin, since
many of these patients may not need any immunomod-
ulatory or immunosuppressive treatment after clinical
recovery. However, before MOG antibodies are used
for the laboratory diagnosis of neurologic diseases, the
validation and improvement of currently used immuno-
assays is urgently needed (and already ongoing).

STUDY FUNDING
Supported by grants W1206 and I916 from the Austrian Science Fund

(FWF; M.R.), grant “BIG-WIG MS” from the Austrian Federal Ministry

of Science (M.R.), and grants 14158 and 15198 from the Jubilaeums-

fonds of the Austrian National Bank (K.R.).

DISCLOSURE
M. Reindl is an academic editor for PLOS ONE and receives research

support from the Austrian Science Fund and the Austrian Federal Min-

istry of Science. Dr. Reindl and Medical University of Innsbruck receive

payments for antibody assays (AQP4 and antineuronal antibodies) and

for AQP4 antibody validation experiments organized by Euroimmun. K.

Rostasy received speaker honoraria from Merck-Serono. Go to

Neurology.org/nn for full disclosures.

REFERENCES
1. Reindl M, Di Pauli F, Rostasy K, Berger T. The spectrum

of MOG autoantibody-associated demyelinating diseases.

Nat Rev Neurol 2013;9:455–461.

2. Kitley J, Waters P, Woodhall M, et al. Neuromyelitis

optica spectrum disorders with aquaporin-4 and myelin-

oligodendrocyte glycoprotein antibodies: a comparative

study. JAMA Neurol 2014;71:276–283.

3. Sato DK, Callegaro D, Lana-Peixoto MA, et al. Distinc-

tion between MOG antibody-positive and AQP4

antibody-positive NMO spectrum disorders. Neurology

2014;82:474–481.

4. Höftberger R, Sepulveda M, Armangue T, et al. Antibod-

ies to MOG and AQP4 in adults with neuromyelitis optica

and suspected limited forms of the disease. Mult Scler

Epub 2014 Oct 24.

5. Ramanathan S, Reddel SW, Henderson A, et al. Antibodies

to myelin oligodendrocyte glycoprotein in bilateral and

recurrent optic neuritis. Neurol Neuroimmunol Neuroin-

flamm 2014;1:e40. doi:10.1212/NXI.0000000000000040.

6. Zamvil S, Slavin AJ. Does MOG Ig-positive AQP4-seroneg-

ative opticospinal inflammatory disease justify a diagnosis of

NMO spectrum disorder? Neurol Neuroimmunol Neuroin-

flamm 2015;2:e62. doi:10.1212/NXI.0000000000000062.

7. Jarius S, Wildemann B. Aquaporin-4 antibodies (NMO-

IgG) as a serological marker of neuromyelitis optica: a

critical review of the literature. Brain Pathol 2013;23:

661–683.

8. Huppke P, Rostasy K, Karenfort M, et al. Acute dis-

seminated encephalomyelitis followed by recurrent or

monophasic optic neuritis in pediatric patients. Mult

Scler 2013;19:941–946.

9. Baumann M, Sahin K, Lechner C, et al. Clinical and

neuroradiological differences of paediatric acute dissemi-

nating encephalomyelitis with and without antibodies to

the myelin oligodendrocyte glycoprotein. J Neurol Neuro-

surg Psychiatry Epub 2014 Aug 13.

10. Titulaer MJ, Hoftberger R, Iizuka T, et al. Overlapping

demyelinating syndromes and anti-N-methyl-D-aspartate

receptor encephalitis. Ann Neurol 2014;75:411–428.

2 Neurology: Neuroimmunology & Neuroinflammation

ª 2015 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://nn.neurology.org/lookup/doi/10.1212/NXI.0000000000000060
http://nn.neurology.org/content/1/4/e40
http://nn.neurology.org/content/2/1/e62


DOI 10.1212/NXI.0000000000000060
2015;2; Neurol Neuroimmunol Neuroinflamm 

Markus Reindl and Kevin Rostasy
MOG antibody-associated diseases

This information is current as of January 22, 2015

2015 American Academy of Neurology. All rights reserved. Online ISSN: 2332-7812.
Published since April 2014, it is an open-access, online-only, continuous publication journal. Copyright © 

is an official journal of the American Academy of Neurology.Neurol Neuroimmunol Neuroinflamm 



Services
Updated Information &

 http://nn.neurology.org/content/2/1/e60.full.html
including high resolution figures, can be found at:

References
 http://nn.neurology.org/content/2/1/e60.full.html##ref-list-1

This article cites 8 articles, 0 of which you can access for free at: 

Citations
 http://nn.neurology.org/content/2/1/e60.full.html##otherarticles

This article has been cited by 2 HighWire-hosted articles: 

Subspecialty Collections

 http://nn.neurology.org//cgi/collection/multiple_sclerosis
Multiple sclerosis

 http://nn.neurology.org//cgi/collection/devics_syndrome
Devic's syndrome

 http://nn.neurology.org//cgi/collection/autoimmune_diseases
Autoimmune diseases

 http://nn.neurology.org//cgi/collection/all_immunology
All Immunology

 http://nn.neurology.org//cgi/collection/all_clinical_neurology
All Clinical Neurology
following collection(s): 
This article, along with others on similar topics, appears in the

  
Permissions & Licensing

 http://nn.neurology.org/misc/about.xhtml#permissions
its entirety can be found online at:
Information about reproducing this article in parts (figures,tables) or in

  
Reprints

 http://nn.neurology.org/misc/addir.xhtml#reprintsus
Information about ordering reprints can be found online:

2015 American Academy of Neurology. All rights reserved. Online ISSN: 2332-7812.
Published since April 2014, it is an open-access, online-only, continuous publication journal. Copyright © 

is an official journal of the American Academy of Neurology.Neurol Neuroimmunol Neuroinflamm 

http://nn.neurology.org/content/2/1/e60.full.html
http://nn.neurology.org/content/2/1/e60.full.html##ref-list-1
http://nn.neurology.org/content/2/1/e60.full.html##otherarticles
http://nn.neurology.org//cgi/collection/all_clinical_neurology
http://nn.neurology.org//cgi/collection/all_immunology
http://nn.neurology.org//cgi/collection/autoimmune_diseases
http://nn.neurology.org//cgi/collection/devics_syndrome
http://nn.neurology.org//cgi/collection/multiple_sclerosis
http://nn.neurology.org/misc/about.xhtml#permissions
http://nn.neurology.org/misc/addir.xhtml#reprintsus



