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The spectrum of myelin oligodendrocyte glycoprotein antibody (MOG-ADb) associated demyelination is evolving.
Our case report describes a unique clinical presentation of aseptic meningitis with demyelinating lesions of the
brain resembling acute disseminated encephalomyelitis and MOG-Ab seropositivity. A 22-year-old lady pre-
sented with history of fever of one week duration followed by headache, vomiting and neck stiffness. She had
bilateral papilledema and signs of meningeal irritation. Neuroimaging revealed T2 and FLAIR hyperintense
lesions in the right caudate, temporal lobe and left insula with enhancement on gadolinium contrast along with

leptomeningeal enhancement. An extensive search for infectious and inflammatory etiology was negative while
serum was positive for MOG-Abs tested twice at an interval of 12 days. She showed remarkable clinical-radi-
ological resolution with steroids and has remained symptom free on follow up.

1. Introduction

The clinical phenotype of myelin oligodendrocyte glycoprotein an-
tibody (MOG-Ab) associated demyelinating syndrome is evolving and
recent evidence suggests that it is distinct from other demyelinating
disorders such as multiple sclerosis (MS) and neuromyelitis optica
spectrum disorder (NMOSD) (Ramanathan et al., 2018). This case il-
lustrates an uncommon presentation of MOG-Ab associated demyeli-
nating disorder, expanding the clinical spectrum of this disorder.

2. Case summary

A 22-year-old lady, with no pre-morbid illness, presented with
complaints of acute onset fever of seven days duration followed by
severe holocranial headache, neck pain and vomiting for 3 days prior to
admission. On examination, she was conscious and well oriented with
stable vital parameters. She had bilateral grade 2 papilloedema and
visual acuity of 6/9 in both eyes which improved on pinhole ex-
amination. She had signs of meningeal irritation with neck stiffness and
positive Kernig's sign, without any other focal neurological deficit.

Peripheral blood revealed leukopenia during the febrile episode
followed by normal leukocyte counts a week later. Cerebrospinal fluid

(CSF) examination showed 57 cells (43 lymphocytes, 7 polymorphs and
4 degenerated cells), protein was 121 mg/dL and glucose was 42 mg/
dL. Magnetic resonance imaging at admission, on the 11th day of illness
revealed altered signal intensity in the right mesial temporal region,
right caudate, medial thalamus, left temporal lobe adjacent to the left
temporal horn, the left temporal tip and the left insular region in the
T2WI and FLAIR sequences(Fig. 1A-1C). The caudate lesion appeared
hypointense on TIWI. On SWI, there was a focal hypointensity in the
medial thalamus and subtle hypointensities in the right caudate
(Fig. 1D-1E). None of the lesions showed diffusion restriction. Bilateral
optic nerves and entire spinal cord were normal. On post contrast
imaging, diffuse leptomeningeal enhancement was noted in the areas
with altered signal intensity and even the parieto-occipital region.
There was patchy parenchymal enhancement as well as tentorial en-
hancement (Fig. 2A-2F). Neither the optic nerves nor the spinal cord
showed any abnormal enhancement.

In view of the clinical presentation with acute onset of fever,
headache and signs of meningeal irritation, presence of leptomeningeal
enhancement and CSF pleocytosis with elevated protein, possibility of
acute meningitis was considered and patient was investigated ex-
tensively for etiology spanning infectious and inflammatory causes. The
work up has been summarised in Table 1.
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Serum and CSF tested for antibodies associated with autoimmune
encephalitis (NMDAR, AMPAR, CASPR-2, LGI-1 and GABA(B)R) by the
indirect immunofluorescence assay on transfected cell lines were ne-
gative. Presence of associated demyelinating lesions of the temporal
lobe, insula and caudate nucleus prompted us to look for primary or
secondary demyelinating conditions. Serum and CSF anti-aquaporin-4
IgG antibody and CSF oligoclonal bands were negative. Serum was
positive for MOG IgG antibody, tested by cell based immunoassay on
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Fig. 1. 1A-1C: FLAIR axial: Bilateral optic
nerves show normal signal intensity but al-
tered increased signal is noted in right
medial temporal region (A), adjacent to the
left temporal horn and the left temporal tip
(B), the right caudate, right medial thalamus
and the left insular region (C).

1D-1E SWI axial image at the level of the
midbrain does not show any abnormality
(D) but the image at the ventricular level (E)
shows a focal hypointensity in the right
medial thalamus; subtle hemorrhagic foci
are also noted in the right caudate.

Fig. 2. 2A-2C: Post contrast T1 axial
images: Note the leptomeningeal enhance-
ment along the medial temporal region and
along the anterior temporal pole. There is
definite pachymeningeal enhancement
along the tentorium (B). There is patchy
enhancement in the right caudothalamic
region and the left insular region - in the
areas corresponding to the FLAIR hyper-
intensity in Fig. 1C.

2D-2F: Post contrast T1 coronal images
show the right temporal leptomeningeal
enhancement (D), tentorial enhancement
along the left side and the sulcal enhance-
ment in the right parieto-occipital region
(E) and left occipital region (F).

transfected cells expressing the full-length MOG of human antibodies of
immunoglobulin class IgG, on two occasions 12 days apart; whereas
CSF was negative for the same. The method employed was indirect
immunofluorescence on transfected cells at a titre of 1:10 dilution for in
vitro determination of human IgG MOG antibodies using Euroimmun
kits. Serum from the patient was shown to bind to transfected cells
expressing the full-length MOG of human IgG using indirect immuno-
fluorescence (Fig. 3).
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Table 1
Investigations.
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Category of tests done Serum

CSF

Infectious etiology

Immune etiology ® Antinuclear antibody - Negative

® Antineutrophilic cytoplasmic antibodies - Negative

® PCR for brucella, Dengue virus and Chikungunya virus - Negative

® Chikungunya IgM antibody — Negative

® VDRL for treponema pallidum - Negative

® PCR for Herpes simplex virus and Japanese

® encephalitis virus — Negative

® Indian ink for Cryptococcus — Negative

® Ziehl Nielsen stain for acid fast bacilli — Nil

® Gram stain and culture for bacteria, fungi and Mycobacterium
tuberculosis — No growth

® Antibodies associated with autoimmune encephalitis (NMDAR,
AMPAR, LGI1,CASPR2, GABA(B)R) - Negative

® Antibodies associated with autoimmune encephalitis (NMDAR,

AMPAR, LGI1,CASPR2, GABA(B)R) - Negative
® Anti-Aquaporin-4 IgG - Negative
® MOG IgG antibody - Positive

Demyelinating disorders

©® Anti-Aquaporin-4 IgG - Negative
® Oligoclonal bands - Absent
® MOG IgG antibody - Negative

Fig. 3. Positive indirect immunofluorescence result of patient serum.
Indirect immunofluorescence shows granular membrane fluorescence in cell
based assay using transfected cell line with full length MOG.

Visual evoked potentials performed to look for subclinical optic
nerve involvement were normal. A diagnosis of MOG-Ab associated
demyelinating syndrome was made. Pending investigation reports, she
was started on intravenous acyclovir and ceftriaxone along with anti-
oedema measures. On making the diagnosis of MOG-Ab associated
demyelination, she received intravenous high dose methyl prednisolone
for five days followed by oral steroids. Her headache decreased, pa-
pilloedema subsided and she became asymptomatic. She was dis-
charged on oral steroid. CSF repeated after 3 weeks was normal, with 5
cells (all lymphocytes) and 27 mg/dL of protein. Repeat MRI brain
showed resolution of the lesions in temporal lobe, putamen and tha-
lamus with regression in the size of the lesion in right caudate nucleus.
She has been symptom free for 3 months following the event. The serum
MOG-ADb repeated during follow up has been negative.

3. Discussion

MOG-Ab associated syndrome is an autoimmune inflammatory
central nervous system (CNS) demyelinating syndrome which presents
as optic neuritis, myelitis, encephalitis and acute disseminated en-
cephalomyelitis (ADEM) (Ramanathan et al., 2018; Jarius et al., 2016;
Jurynezyk et al., 2017). Atypical presentations such as brainstem and
cortical encephalitis have also been reported (Mariotto et al., 2017a;
Ogawa et al., 2017). MOG is a glycoprotein which is a component of the
CNS myelin sheath. It has a role in adhesion of myelin fibres and

regulation of oligodendrocyte microtubule stability. It also modulates
the interaction between myelin and the immune system via the com-
plement pathway and its epitopes are highly immunogenic (Mayer and
Minl, 2012; Weissert et al., 2002). MOG-Abs can activate the comple-
ment cascade and cause disorganisation of the oligodendrocyte cytos-
keleton thus leading to inflammatory CNS demyelination. In a case
series by Mariotto et al., 45% of the MOG-ADb positive cases had in-
fectious and flu like prodromes (Mariotto et al., 2017b). A similar in-
fectious prodrome was noted in our case. The infecting micro-organism
possibly triggers an autoimmune reaction leading to the production of
myelin oligodendrocyte glycoprotein specific T cells and B cells which
participate in the immune attack against the central nervous system.

The presentation of MOG-AD associated demyelinating syndrome as
aseptic meningitis has been noted in only one case so far (Narayan
et al., 2018). However, in the case reported by Narayan et al. the pa-
tient had optic neuritis preceding the aseptic meningitis presentation,
whereas our patient had a monophasic presentation of aseptic me-
ningitis along with only radiological evidence of demyelination. Since
she presented with fever followed by headache and neck stiffness, a
thorough search for possible infectious or inflammatory or auto-im-
mune etiology was done. Her serum was positive for MOG-Abs though
CSF was negative. MOG-Abs are generally detected in the serum more
frequently than CSF as there is no intrathecal production of MOG-Abs.
The absence of any other etiology and presence of MOG-Abs detected
by cell based assay in the serum on two separate occasions 12 days
apart favoured the possibility of MOG-Ab associated demyelination.
Commercial tests can yield upto 20% false positive results (Waters
et al., 2019). MOG IgG antibody was tested by cell based immunoassay
using transfected cell lines in our Neuropathology Autoimmune la-
boratory. The method employed was indirect immunofluorescence on
transfected cells expressing the full-length MOG of human antibodies of
immunoglobulin class IgG. Cell based assay is the recommended test for
detection of MOG IgG antibodies and is the current gold standard
(Jarius et al., 2018). The repeat test for serum MOG-Ab was negative
following treatment with steroids which is known to occur in MOG-Ab
associated demyelination (Jurynczyk et al., 2017).

This case has the unique presentation of clinical features of aseptic
meningitis coupled with demyelinating lesions in the brain resembling
ADEM. Aseptic meningitis as an initial presentation of ADEM is known
to occur and has been described earlier (Fujiki et al., 2008; Shintani
et al., 2001). However, in the cases described so far, there were definite
neurological symptoms of ADEM such as seizures, altered sensorium,
paresis or other focal neurological symptoms which were absent in our
patient. The symptoms of ADEM developed 5-19 days after the first
symptoms of aseptic meningitis in the cases reported by Fujiki et al. Our
patient was started on steroids within a week of onset of aseptic me-
ningitis which may have altered the course of her illness and may be the
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reason for the lack of clinical features of ADEM. MOG-Ab associated
demyelinating disease is known to present as ADEM. Hence, our patient
had both radiological and serological evidence of ADEM with clinical
features of aseptic meningitis.

Another interesting finding in this case, was the leptomeningeal
enhancement on contrast MR imaging of the brain. Leptomeningeal
enhancement does not occur in demyelinating disorders such as mul-
tiple sclerosis, but has been described in few cases of NMOSD and
couple of cases of MOG-Ab associated syndrome so far (Asgari et al.,
2017; Numa et al., 2016). It can be speculated that the leptomeningeal
enhancement is an indicator of the blood brain barrier disruption. In
our case, we hypothesize that the preceding infection played a role in
the alteration of the permeability or function of the blood brain barrier
and thus permitted the access of the MOG-Abs to the central nervous
system, similar to what has been described in NMOSD (Asgari et al.,
2017).

4. Conclusion

Aseptic meningitis associated with radiological evidence of de-
myelination and leptomeningeal enhancement are the unique features
in this case which have hitherto not been described and may be part of
the expanding spectrum of MOG-Ab associated syndrome. This report
serves to remind clinicians to test for serum MOG-ADbs in cases of aseptic
meningitis with ADEM like demyelinating lesions.
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