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We report the clinical association of myelin-oligodendrocyte-glycoprotein (MOG) IgG-associated en-
cephalomyelitis (MOG-EM) and anti-N-methyl-p-aspartate receptor (NMDAR) encephalitis. A 47-year old male
presented to our hospital with right eye optic neuritis in February 2018. He had a history of recurrent bilateral
optic neuritis since 2001 and in 2013 was treated of a anti-NMDAR encephalitis. He never had any CNS de-
myelination event besides optic neuritis. At the time of anti-NMDAR encephalitis both NMDAR and MOG an-
tibodies were positive in serum and CSF. At the last visit, serum aquaporin-4 (AQP-4) and NMDAR antibodies

were negative but MOG antibodies remained positive.
MOG-EM and NMDAR encephalitis can present over an extended period of time without other signs of CNS
demyelination and with a different temporal evolution of the associated antibodies.

1. Introduction

In the past years, a considerable amount of knowledge has been
obtained regarding neurological syndromes associated with myelin-
oligodendrocyte-glycoprotein (MOG) antibodies. MOG antibodies are
present in a wide clinical spectrum of central nervous system (CNS)
demyelinating diseases, including optic neuritis, myelitis, neuromyelitis
optica spectrum disorder (NMSOD), acute disseminated en-
cephalomyelitis (ADEM), brainstem syndromes and encephalitis
(Chalmoukou et al. 2015; dos Passos et al. 2018; Septilveda et al. 2016;
Wang et al. 2018). Recently, recommendations on MOG antibodies
testing and proposed criteria for MOG IgG-associated encephalomyelitis
(MOG-EM) were published (Jarius et al. 2018). In adults, MOG-EM
represents an important differential diagnostic option, especially in
aquaporin 4 (AQP-4) antibody negative neuromyelitis optica (NMO) or
NMSOD patients. About 20% of seronegative NMSOD patients are po-
sitive for MOG antibodies (de Séze et al. 2016). Evidence from clinical
cohorts shows that MOG-positive NMSOD patients have better out-
comes and a distinctive clinical picture compared to AQP-4 positive or
seronegative NMSOD patients (Cobo-Calvo et al. 2016; Fan et al. 2018;
Hoftberger et al. 2015).

Anti-N-Methyl-p-aspartate receptor (NMDAR) encephalitis can
occur simultaneously or separated in time with a demyelinating

syndrome (Kruer et al. 2010; Titulaer et al. 2014). In a cohort of 691
anti-NMDAR encephalitis patients, 23 suffered an overlapping demye-
linating syndrome, and in the majority of cases, antibodies to AQP-4 or
MOG were identified (Titulaer et al. 2014).

Thus, the aim of this case report is to add knowledge on the possible
clinical spectrum of anti-NMDAR encephalitis and MOG-EM over-
lapping syndrome.

2. Case report

A 47-year-old Caucasian male presented to the ophthalmology de-
partment in February 2018 with complaints of decrease in visual acuity,
unpleasant sensations, and photophobia of his right eye (OD) that
started the day prior to examination. The patient denied regular alcohol
consumption, smoking or illicit drug use.

The patient had a history of recurrent bilateral optic neuritis, which
had first appeared in July 2001 in his left eye (OS) and had by the time
of presentation recurred twice in his left eye (2004, 2012) and twice in
his right eye (2002, 2014). Visual evoked potentials were performed
and were in line with demyelinating optic neuropathy. MR imaging of
brain and spinal cord never showed demyelinating lesions apart from
thinned left optic nerve in 2004. CSF examination performed the same
year (2004) disclosed no cells and normal protein level with negative
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Fig. 1. Timeline of symptoms and antibodies detection.

IgG oligoclonal bands. The optic neuritis episodes always improved
after 3-day IV methylprednisolone treatment (1 g/day). In February
2013 the patient was successfully treated in another hospital for anti-
NMDAR encephalitis. At that time, brain MR showed T2 and FLAIR
nonspecific hyper-intense lesions in right frontoparietal white matter.
There was also mild pleocytosis in CSF. EEG was normal. NMDAR an-
tibodies were positive in CSF and serum.

At presentation, best-corrected visual acuity was 6/20 in OD and 6/
12 in OS, Ishihara's test showed impaired colour perception bilaterally
(OD 2/14, 0OS 5/14), and there was pain on ocular movement of OD. An
Octopus visual field examination revealed an almost complete visual
field loss in both eyes with minimal area of preserved sensitivity cen-
trally and inferotemporally in OD and a slightly larger area of preserved
sensitivity centrally in OS. Pupillary examination revealed relative af-
ferent pupillary defect (RAPD) in OD. Fundus examination showed pale
and sharply demarcated optic discs and optic disc OCT showed con-
siderably thinned retinal nerve fibre layer (RNFL) bilaterally. Blood
tests showed minimally elevated leukocyte count ((16 x 10(9)/L)), but
were otherwise unremarkable. MRI of the brain, cervical and thoracic
spine did not show any demyelinating lesions or signs of optic nerve
oedema. Serum AQP-4 antibodies were negative and the MOG anti-
bodies positive. Neurological examination did not reveal any further
abnormalities.

A diagnosis of recurrent bilateral optic neuritis was established and
the patient was admitted for high-dose IV steroid therapy. The 3-day-
regimen was extended to 5days since the visual acuity in OD kept
falling during the first three days of hospitalisation. The visual acuity in
OS had improved after the first dose of methylprednisolone. At dis-
charge best corrected visual acuity was 6/15 in OD and 6/6 in OS and
Ishihara's test was 0/14 in OD and 12/14 in OS. Best corrected visual
acuity after 2 months was 6/7 in OD and 6/9 in OS and Ishihara's test
was 10/14 in OD and 12/14 in OS. The visual field examination after
2months showed substantially smaller visual field loss. The patient
refused a long-term immunosuppressive treatment.

Retrospectively, we analysed blood and CSF samples from the 2013
period, when he was diagnosed anti-NMDAR encephalitis, which were
also positive for MOG antibodies. We also analysed the blood samples
for NMDAR antibodies during the last ON episode and were negative.

3. Discussion

In this case report we present a patient with two autoimmune dis-
eases of CNS; MOG-EM presented as relapsing bilateral optic neuritis
and anti-NMDAR encephalitis. As this combination has been reported in
only a few previous case reports or cohort studies, it is evident that both
diseases can occur simultaneously in the same patient (Fan et al. 2018;
Ran et al. 2017; Titulaer et al. 2014; Zhou et al. 2018). The two diseases
can be at different time points or even concomitant (Titulaer et al.
2014). Our case has some distinctive properties that expand the
knowledge of the MOG-EM anti-NMDAR encephalitis overlapping
syndrome. The anti-NMDAR encephalitis was diagnosed nearly 12 years
(139 months) after first optic neuritis attack. This time period is in line
with previously reported data or even longer (Titulaer et al. 2014). In
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this period, the patient had 4 additional attacks of optic neuritis in both
eyes, always recovering substantially after methylprednisolone treat-
ment. It is also evident that our patient fulfilled the proposed criteria for
MOG-EM (Jarius et al. 2018). The clinical history, with recurrent bi-
lateral optic neuritis and a good clinical outcome, is in line with pre-
vious reports of patients with MOG antibodies positive demyelinating
CNS disorders (Cobo-Calvo et al. 2016; Hoftberger et al. 2015;
Septilveda et al. 2016). But no other patients reported till now with
MOG-EM and anti-NMDAR encephalitis had only bilateral optic neuritis
and no other signs of CNS demyelination (Fan et al. 2018; Titulaer et al.
2014; Zhou et al. 2018). The MR imaging of the brain was performed at
different time points and there were no signs of demyelinating changes
in brain, cervical or thoracical spinal cord apart from thinned left optic
nerve. There were only nonspecific T2 hyperintensive lesions during the
anti-NMDAR encephalitis, in line with the expected changes for this
entity (Titulaer et al. 2014). In our case NMDAR and MOG antibodies
show two distinct time patterns for each antibody type. NMDAR anti-
bodies were detected in CSF and serum only during the episode of anti-
NMDAR encephalitis, on the other hand serum MOG antibodies were
detected during last optic neuritis episode and even during anti-
NMDAR encephalitis episode. This finding indicates that two different
overlapping autoimmune diseases with different immune mechanisms
and distinctive clinical pictures coexist, as it was previously postulated
by Titulaer et al. (2014) (Fig. 1).

4. Conclusion

Our case report expands the knowledge of the clinical spectrum of
patients with MOG-EM and anti-NMDAR encephalitis adding new data
on the possible time frame, clinical presentation and antibody profile.
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