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Abstract
Background: The myelin oligodendrocyte glycoprotein (MOG) is a membrane protein expressed on the outmost surface
of the myelin sheath in the central nervous system (CNS).

The MOG-antibodies (Abs) are detected in variable proportions of patients with different diseases such as Multiple
Sclerosis (MS), Neuromyelitis Optica/Neuromyelitis Optica Spectrum Disorder, bilateral optic neuritis, acute disseminated
encephalomyelitis and anti-NMDA-receptor-antibody-associated encephalitis. The role of MOG-Abs in the clinical setting
is unclear.

Patient: We present a case report of a 15-year-old Caucasian schoolgirl thoroughly examined with a single episode of
right-sided Optic Neuritis (ON) who tested positive for MOG-Abs. Magnetic resonance (contrast enhanced) revealed a
thickened right optic nerve and a T2-hyperintense lesion in the periventricular white matter. The patient did not fulfil the
diagnostic criteria for the above-mentioned diseases.

The patient was treated with a course of high-dose methylprednisolone. Conventional cell-based immunoassays revealed
that she was seropositive for MOG-Abs and seronegative for AQP4-Abs.

Conclusion: The clinical implications of MOG-Abs are not yet clear, but MOG-Abs may detect a subclass of otherwise
idiopathic ON patients negative for AQP4 Abs. This may have implications for treatment and prognosis of these patients.
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Introduction tients) suggest that these patients do have a more fa-
vourable outcome compared to AQP4 positive patients
[5-7] (e.g. NMOSD patients with MOG antibodies have
shown distinct clinical features, fewer attacks, and better
recovery than patients with AQP4 antibodies or patients
seronegative for both antibodies [7]).

The MOG-Abs are detected in variable proportions
of patients with different CNS diseases such as bilateral
ON, Neuromyelitis Optica (NMO)/Neuromyelitis Op-
tica Spectrum Disorder (NMOSD), multiple sclerosis
(MS), acute disseminated encephalomyelitis (ADEM),
and anti-NMDA-receptor (NMDAR)-antibody-associ- In general, the clinical implications of MOG-Abs for

ated encephalitis [1].
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tively Cirrus HD-OCT (model 4000, software V.7.0.1.290).

Figure 1: Fundus photographs and peripapillary RNFL scans of the right eye performed in acute and chronic phases respec-

diagnosis, treatment, and prognosis in several demyelin-
ating autoimmune CNS diseases remain unexplained.

Here we describe a case report of a Caucasian female
with otherwise idiopathic unilateral ON who tested neg-
ative for AQP4-Abs and positive for MOG-Abs.

Case Presentation

A 15-year-old Caucasian schoolgirl referred to Clin-
ic of Optic Neuritis and Clinic of Multiple Sclerosis,
Rigshospitalet-Glostrup, Copenhagen. The patient pre-
sented with bilateral visual blurring and bilateral retro-
bulbar pain.

Her medical and family history was unremarkable,
and no infection or vaccinations were reported in the pe-
riod prior to ON symptom onset.

A primary concern was juvenile MS, but differential
diagnoses considered were ADEM and bilateral ON, es-
pecially taken the age of the patient into account, as well
as NMOSD.

Ophthalmic examination revealed a positive relative
afferent papillary defect on the right eye. Visual acuity
(VA) was 0.04 (right eye) and 1.25 (left eye) and on right
eye the patient was not able to see boards intended for
low-contrast VA test and colour vision test. On auto pe-
rimetry (using the Humphrey central 30-2 program), a
central scotoma was detected corresponding to all four
quadrants on right eye. Full field visual evoked potential
(ff-VEP) recorded no response (right eye) and 101 ms

in latency and 17.2 um in amplitude (left eye). Optical
coherence tomography (OCT, Cirrus 4000) revealed a
swollen disc on right eye (Figure 1) with an averaging
retinal nerve fibre layer thickness (RNFLt) of 231 um
(right eye) and 102 um (left eye). The 3 Tesla (3 T) mag-
netic resonance imaging (MRI) exposed a T2-hyperin-
tense periventricular lesion, signs of ON (right eye) and
medulla was normal.

Treatment with methylprednisolone was considered,
but as the visual prognosis following ON in children is
usually good and pursuant to local protocol, the initial
spontaneous course was awaited.

Then 10 days later, an orbital MRI sequence (axial
coronal fluid-attenuated inversion recovery (FLAIR)-se-
quence with fat suppression) clearly showed a high sig-
nal involving the entire right optic nerve anterior from
the optic canal.

An extensive examination of blood (all the following
tests within normal range) was made to exclude differ-
ential diagnoses (e.g. full blood count, liver count, plate-
let count, glucose, folate, cobalamin, vitamin D thyroid
stimulating hormone (TSH), immunoglobulins, P-ANA,
P-ANCA, Ig-M Rheum factor, Sjogren syndrome B-anti-
body, serum-ACE test to exclude sarcoidosis (sensitivity
and specificity of ACE is 60% and 70% respectively) and
Syphilis testing). Treponema pallidum was tested for by a
routine method used at the laboratory at Rigshospitalet. If
the enzyme immunoassay (Ortho and Abott) is positive,
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an RPR is performed to check for unspecific antibodies
and a line immune assay (Beckton Dickinson) is checking
for previous antibodies against Treponema Pallidum.

The patient tested seronegative for AQP4, but sero-
positive for MOG-Abs (analyses performed in Oxford
Clinical Immunological Lab). The technique indirectly
detects immunofluorescence on live transfected cell-
based assay (CBA). MOG-Abs were determined by vi-
sualisation of binding to human embryonic kidney cells
transiently transfected with the extracellular and trans-
membrane domains of human MOG.

Due to insufficient spontaneous remission and high
signal in the entire right optic nerve, the patient was
treated with a course of oral methylprednisolone (500
mg/day for 5 days until tapering off during another 10
days). Lumbar puncture revealed normal cerebrospinal
fluid analysis (incl. cell count, protein, glucose, IgG in-
dex, oligoclonal bands, borrelia and herpes virus). Chest
X-ray was normal. OCT was repeated and showed an
averaging RNFLt of 85 um (right eye) and 101 pum (left
eye). GCLt 56 um (right eye) and 88 pm (left eye). The
VA was 0.1 (right eye) and 1.25 (left eye). Nine months
later, MRI was repeated to exclude eventually subclinical
lesions, but no such new lesions were found. No signs of
ON on MRI in CNS. The VA on right eye was 0.8. RNFLt
was 60 pum (right eye) and 101 pm (left eye). GCLt was 52
um (right eye) and 89 um (left eye) (Table 1).

Discussion

This patient presented with a monophasic disease
course of right-sided papillitis. Though extensive exam-
ination program suggested idiopathic ON, the pathogen-
esis showed to be mediated by MOG-Abs.

As earlier mentioned MOG-Abs are present in several
autoimmune CNS diseases. It can be difficult to differen-
tiate between these diseases because of partly overlapping
symptoms. According to the International Paediatric MS
Study Group (IPMSSG), this patient could neither be di-
agnosed with ADEM, acute myelitis, MS, Anti-NMDAR
encephalitis, bilateral ON nor NMO/NMOSD.

Initially, orbital MRI sequence clearly showed severe
swelling in the right optic nerve. Nine months later, MRI
demonstrated no signs of ON and VA improved from

0.04 to 0.8 on the right eye, but on OCT RNFLt showed
a repeatedly thinning.

One study [8] found that a significant proportion of
MOG-Abs positive patients (detected by CBA) with iso-
lated ON typically experienced better VA recovery than
anti-AQP4+ ON patients after having received a course
of methylprednisolone treatment. Based on a compari-
son of OCT parameters (CIPL and circumpapillary RN-
FLt) between MOG-Abs and AQP4 positive ON eyes,
this study suggested that MOG-Abs positive ON patients
experienced less retinal neuronal loss compared to AQP4
positive ON patients despite initially severe optic nerve
swelling seen on MRI. Also in other studies, MOG-Abs
associated ON has been thought to show a more favour-
able outcome compared to AQP4 positive patients [5-7].

On the other hand, a recent multicenter study of up
to 50 patients [9] found no significant differences in
peripapillary RNFLt, ganglion cell and inner plexiform
layer volume (GCIP) and visual function impairment
between MOG-IgG-positive and AQP4-IgG-positive
patients with ON. Indeed, these are important findings,
but results were based on long-term monitoring of ON
courses, i.e., when patients with relapsing rather than
monophasic ON were taken into account.

Due to this, long term immunosuppressive treatment
with methylprednisolone and azathioprine of the patient
was considered but was not prescribed to this patient in
puberty. Furthermore, there are no double-blinded tri-
als supporting long-term treatment, as the presence of
MOG Abs is seldom and the importance of this analysis
in the clinical setting of ON only recently has begun to
receive further attention.

Early diagnosis and appropriate initiation of immu-
nosuppressive treatment (depending on findings on ex-
tensive evaluations) are important in ON because many
inflammatory CNS diseases (20% in MS [10]) present
with ON as the initial attack.

In summary MOG analysis should be considered in
(a) Idiopathic ON, (b) Mono and/or relapsing ON cours-
es (c) Especially in cases of AQP4 negative ON patients
and (d) In patients harbouring disease courses less like-
ly for MS (as in this case report).

Table 1: Progress of the findings (i.e. visual acuity and peripapillary RNFLt) between the ophthalmic examinations are presented

here.
First ophthalmic examination
VA 0.04 (right eye)
1.25 (left eye)
231 pm (right eye)
102 um (left eye)

OCT RNFLt

VA: Visual acuity; OCT: Optical coherence tomography.

2 Weeks later
0.1 (right eye)
1.25 (left eye)
85 um (right eye)
101 um (left eye)

9 Months later

Right eye was 0.8

(VA not performed on left eye)
60 um (right eye)

101 um (left eye)
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This should be done to draw attention to the wide-rang-

ing diversity of MOG-Abs associated CNS disorders, but
also MOG-Abs positive ON patients may identify a sub-
group of isolated ON patients with a distinct prognosis
from the AQP4 positive patients [6].

Further case reports and long-term prospective mul-

ticentre studies with longer clinical follow-up are needed
in future to understand these potential implications of
MOG-Abs in ON patients, and if and how to treat these
patients.
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