Neurology Asia 2023; 28(2) : 459 — 463

MOGAD following anti-NMDAR encephalitis:
A case report

Tian Nie, Wan Wei

Department of Neurology, Affiliated Hangzhou First People’s Hospital, Zhejiang University School
of Medicine, Hangzhou, China

Abstract

Anti-N-methyl-D-aspartate receptor antibody and myelin oligodendrocyte glycoprotein antibody can
coexist. Some patients have NMDAR encephalitis and MOG antibody disease successively. We report
a rare case of MOGAD following anti-NMDAR encephalitis. Three years ago, a female of 44 years,
our patient developed headache, mental disorder, and epilepsy. Cerebrospinal fluid was positive for
NMDAR antibodies, and the patient’s symptoms improved after immunomodulatory treatment. Three
months ago, the patient had a sudden loss of vision in the left eye. Orbital magnetic resonance imaging
was supportive of left optic neuritis. Cerebrospinal fluid was positive for NMDAR and MOG antibodies.
She was then diagnosed with MOGAD with anti-NMDAR encephalitis. In conclusion, when patients
with anti-NMDAR encephalitis have demyelinating symptoms such as decreased vision, numbness or
weakness of the limbs, it is necessary to consider whether they are combined with MOGAD.
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INTRODUCTION

Anti-N-methyl-D-aspartate receptor (NMDAR)
encephalitis is a serious antibody-mediated
neurological disease that can easily be
misdiagnosed as psychosis, epilepsy or viral
encephalitis. Myelin oligodendrocyte glycoprotein
(MOG) antibody-associated disease (MOGAD)
is an immune-mediated central nervous system
inflammatory demyelinating disease identified
in recent years, which has a disease spectrum
that is different from that of multiple sclerosis
(MS) and neuromyelitis optica spectrum disease
(NMOSD). Most patients with MOGAD have a
good prognosis, but some remain disabled.!
There were reported cases of overlapping
autoimmune diseases of the central nervous system.
NMDAR antibodies most commonly co-occur
with aquaporin 4 (AQP4) or MOG antibodies.
Patients with overlapping antibodies may have
symptoms of autoimmune encephalitis and
demyelination at the same time or successively.
Here, we present a rare case of overlapping anti-
NMDAR encephalitis and MOGAD. The patient
achieved a good outcome during the follow-up.

CASE REPORT

A 44-year-old female first visited the Department
of Neurology in August 2018. She complained of
headache for half a month and mental disorder
for three days. The patient had intermittent
headache with fever half a month prior. At that
time, the patient denied cough, sputum, or mental
abnormalities. When she went to the hospital,
she was given oral antipyretic medication, and
her temperature returned to normal. However,
her headache persisted. Three days prior, the
patient’s headache severity increased and was
accompanied by vomiting. The patient developed
paroxysmal symptoms in speech and behavior.
Sometimes, she did not understand the meaning of
words. The patient’s sleep time was significantly
prolonged, and she slept for 16 hours a day. She
was previously healthy and denied a smoking or
drinking history. The patient had suffered from
irregular menstrual cycles for nearly one year,
ranging from 30 to 60 days. Her last menstruation
was 28 days before admission. She denied being
pregnant.

Physical examination showed that muscle
strength in the extremities was normal. The
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meningeal irritation sign and the Babinski’s sign
were negative. Neuropsychological examination
showed a slight decrease in cognition. The
Mini-Mental State Examination (MMSE) score
was 27 points, and the Montreal Cognitive
Assessment (MoCA) score was 25 points. The
results of routine hematological and biochemical
investigations and thyroid function, autoantibody,
and vasculitis antibody tests were normal. Two
tumor indexes, CA125 (47.9 U/ml) and 3-huma
chorionic gonadotropin (B-HCG) (4556.7 U/L),
were high. Transvaginal ultrasound examination
indicated early intrauterine pregnancy and uterine
fibroids. The patient and her family members
decided to have her neurological disease treatment
as priority, and to terminate the unexpected
pregnancy. Cranial computed tomography (CT),
magnetic resonance imaging (MRI) scan, chest
and abdominal CT showed no abnormality.

She was diagnosed to have encephalitis.
Lumbar puncture was performed two days after
admission. The pressure was 170 mmH20.
Cerebrospinal fluid (CSF) analysis revealed 110
cells/uL and a protein concentration of 0.371 g/L.
The glucose and chloride were normal, bacterial
and fungal cultures were negative. During
hospitalization, the patient had seizures with limb
convulsions and loss of consciousness. She was
given levetiracetam, but the convulsion persisted.
Electroencephalogram (EEG) showed diffuse slow
wave without epileptiform discharge. Cell-based
assay (CBA) was positive for NMDAR antibodies,
the titer was 1:10 in CSF, 1:100 in serum. The
CSF was negative for anti-dipeptidyl peptidase6
(DPPX) antibody, anti-gammaaminobutyric
acid-B receptor (GABABR) antibody, anti-
leucine-rich glioma-inactivated 1 (LGI1) antibody,
anti-contactin-associated protein-like 2 (CASPR2)
antibody, anti-o-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid 1 (AMPAI1) receptor
antibody, anti-o-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid 2 (AMPA2) receptor
antibody, anti-IgLON family member-5 (IgLONS)
antibody, and anti-glutamic acid decarboxylase
65-kilodalton isoform (GADG65) antibody. The
NMDAR antibodies in CSF were repeated, and
the titer was still 1:10. MOG antibody was not
detected. The patient was thus diagnosed with
anti-NMDAR encephalitis. The patient received
high-dose intravenous methylprednisolone
(IVMP, 1,000 mg/d for 3 days, then the dose was
halved every 3 days) combined with intravenous
immunoglobulin (IVIg, 400 mg/kg/d for 5 days).
After the treatment, the patient’s symptoms
gradually improved. The patient requested
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termination of the pregnancy at the eighth
week of pregnancy. She was then discharged
with a modified Rankin scale (MRS) score of
1. Maintenance oral prednisone (60 mg/d) was
given, which was reduced by 5 mg every 2 weeks
to 5 mg/d and stopped at 6 months. At the eighth
month after discharge, the patient had not had any
more seizures. The EEG returned to normal. She
stopped antiepileptic drugs. At the 13th month
after discharge, the patient experienced pain
in her right hip and felt weakness in the right
lower limb. CT of the hip indicated necrosis of
the right femoral head. The patient underwent
right hip replacement at the local hospital. No
mental problems or other neurological deficits
were observed during the two-year follow-up.

The patient complained of blurred vision in
her left eye for three days in December 2020,
which progressed to total blindness left eye. She
denied slurred speech or limb paralysis. Fundus
fluoroscopy revealed edema in the left optic
disc. The optic disc of the right eye had low
fluorescence and slight atrophy. The diameter of
both pupils was 0.3 cm, and the direct pupillary
light reflex of the left eye was absent. There was
no other abnormal sign, the muscle power of the
limbs was normal.

After admission, further investigations showed
fasting blood glucose of 7.2 mmol/L, and
glycosylated hemoglobin was 6.4%. There was no
abnormality in contrast enhanced cervical spinal
magnetic resonance. Orbital MRI showed that the
left optic nerve was swollen, and was gadolinium-
enhanced. (Figure 1). The surrounding fat gap was
blurred. No demyelinating lesions were found
in cranial MRI. Because the patient complained
of left hip pain, CT hip was performed, which
showed avascular necrosis of the left femoral
head. Lumbar puncture revealed normal cranial
pressure. CSF analysis revealed 4 cells/uL and
a protein concentration of 0.279 g/L.. CSF was
negative for oligoclonal bands (OBs) and AQP-4
antibodies. The MOG antibody titer was 1:10 in
CSF, and 1:10 in serum. The NMDAR antibody
titer was 1:1 in CSF, and 1:10 in serum (Table 1).

The diagnosis of coexistent anti-NMDAR
encephalitis and MOGAD was made. The patient
was treated with plasma exchange 4 times and
vitamin B injection. The patient regained light
perception after the first plasma exchange. After
14 days, the vision left eye improved further.
and the patient could see hand-movement. Visual
evoked potential showed delayed P100 latency
in the left eye and normal in the right eye. The
patient had abnormal liver function and was given



Figure 1. Contrast-enhanced T1-weighted images demonstrating enhancement and swelling of the left optic nerve
(AB,CO).

oral diammonium glycyrrhizinate. She was given
mycophenolate mofetil after her liver function
returned to normal. At 4-month follow-up, the
vision in her left eye recovered.

DISCUSSION

We report an unusual case of overlapping MOGAD
and anti-NMDAR encephalitis. Our patient met
the diagnostic criteria for both MOGAD and anti-
NMDAR encephalitis. The patient responded well
to immunomodulatory treatment.

Among the autoimmune encephalitides, anti-
NMDAR encephalitis is the most common?,
accounting for approximately 80% of cases.

Anti-NMDAR encephalitis is an autoimmune
disease in which antibodies target the NR1
subunit of NMDAR.* The main manifestations
are mental change, seizures, movement disorders,
coma, and autonomic dysfunction. Anti-NMDAR
encephalitis tends to occur in young women of
childbearing age; with some patients occurring
in pregnancy. Our patient had no immune
abnormalities in the past, and no teratoma or
lung tumors were found. Early pregnancy may
have been a factor that induced the immune
abnormalities. Joubert et al.’ studied 11
pregnant women with anti-NMDAR encephalitis.
Immunotherapy was used in most patients. Our
patient had 2 previous births. According to her

Table 1: Timeline of the patient with two episodes of the disease

First episode
(August 2018)

Second episode
(December 2020)

Symptoms

Headache, fever, speech and

Blurred vision of left eye

behavior abnormalities, seizure

Enhanced MR Normal

CSF pressure (mmH20) 170

CSF cells/puL 110

CSF protein (g/L) 0.371
CSF NMDAR titer 1:10
Serum NMDAR titer 1:100
CSF MOG titer Not tested
Serum MOG titer Not tested

EEG

Therapy IVMP, IVIg

Amplitude abnormalities

Left optic neuritis
180

4

0.279

1:1

1:10

1:10

1:10

Normal

Plasma exchange,
mycophenolate mofetil
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wishes, the pregnancy was terminated. The patient
achieved a good prognosis, with an mRS score
of 1 at discharge.

MOG is a protein that is expressed on the
surface of myelin as well as on the cell bodies
and processes of oligodendrocytes in the central
nervous system.* MOGAD cause a wide spectrum
of syndromes, mostly optic neuritis or myelitis
in adults.”® The disease course can be either
monophasic or relapsing, with subsequent relapses
most commonly involving the optic nerve. Acute
attacks are usually treated with IVMP. Rituximab
is recommended as second-line therapy if low-
dose prednisone is not effective.”!® Our patient
had elevated blood sugar and steroid-induced
avascular necrosis of the femoral heads; therefore,
steroid was not used in her second hospitalization.
She responded to plasma exchange. After
mycophenolate mofetil treatment, she had not
experienced recurrence at four-month follow-up.

In the past few years, coexistence of antibodies
related to autoimmune encephalitis have been
reported.!"'* Many cases of NMDAR antibodies
combined with other autoimmune encephalitis
antibodies, including GABABR antibody,
CASPAR?2 antibody, DPPX antibody and others
have been reported. Some of these cases have
concomitant demyelinating antibodies, such as
AQP4, MOG, or glial fibrillary acidic protein
(GFAP) antibodies. Some patients have two
or three coexisting antibodies but do not have
multiple clinical diseases. Some patients have
mixed symptoms of different diseases at the same
time or one after another. Pérez er al."' reported
a patient with decreased binocular vision during
the course of steroid reduction after the diagnosis
of anti-NMDAR encephalitis. Therefore, the
presence of MOG antibodies was evaluated.
Some patients had relapses during the course of
the disease, with a relapsing-remitting course.'* If
atypical symptoms occur during the course of anti-
NMDAR encephalitis, such as decreased vision
or limbs numbness or weakness, consideration
should be given to the possibility of combined
MOG-AD. Similarly, when patients with MOG-
AD have symptoms such as seizures, prominent
psychiatric manifestations, orofacial dyskinesias,
or autonomic instability, it is necessary to consider
whether they have anti-NMDAR encephalitis.

In conclusion, we report a rare case of
overlapping anti-NMDAR encephalitis and
MOGAD. Our patient is currently using
immunomodulatory therapy, and the progress is
good.
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