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Abstract
Background: MOG antibody associated demyelinating disease (MOGAD) is a newly described autoimmune disorder that pre-
sents with monophasic or multiphasic demyelination in children. Case: We report a case of MOGAD that was refractory to
current treatment algorithms and required rapid escalation of immunotherapy to achieve disease control. Conclusion: This
case helps to further expand the phenotype of MOGAD and emphasizes the need to consider MOGAD in patients presenting
with focal neurologic deficits, altered mental status, and/or seizures.
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Introduction
Myelin oligodendrocyte glycoprotein (MOG) antibody associ-
ated demyelinating disease (MOGAD) is a recently described
autoimmune disorder that encompasses both monophasic and
multiphasic demyelinating syndromes in adults and children.
Typical presentations of MOGAD include acute disseminated
encephalomyelitis (ADEM), ADEM-ON (optic neuritis),
relapsing ON, multiphasic ADEM (MDEM), and neuromyelitis
optica spectrum disorder (NMO-SD). Since anti-MOG anti-
body testing has become clinically available, 18–35% of chil-
dren who present with acute demyelinating syndromes are
reported to be seropositive for anti-MOG antibodies.1–3 A
relapsing or multiphasic course is reported in around 30–50%
of seropositive patients, and most patients do not require long
term immunomodulatory treatment or can achieve disease
control with one immunomodulatory agent.3,4 Here, however,
we present a case of MOGAD with rapidly relapsing ADEM
requiring escalation of immunotherapy beyond the current
treatment algorithms.

Case Report
A 10-year-old previously healthy and developmentally appro-
priate female, with no significant past medical or family
history, presented to the emergency room with a 5-day-history
of lower extremity weakness, confusion, and fever. Five days

prior to presentation, she had tested positive for streptococcal
pharyngitis and was treated with benzathine penicillin G by
her pediatrician. She then presented to the emergency room
due to persistence of fevers and new onset of lower extremity
weakness earlier that day. Initial exam was notable for patchy
areas of sensory loss, difficulty in standing without assistance
due to lower extremity weakness and confusion. Magnetic res-
onance imaging (MRI) brain was performed and revealed fluffy
T2 FLAIR abnormalities consistent with ADEM (Figure 1A).
Her MRI spine was normal. She had a lumbar puncture with
an unremarkable cell count, but an elevated CSF protein of
74 mg/dl. An extensive infectious work-up was performed,
including CSF HSV PCR, enterovirus PCR, Arbovirus PCR,
EBV PCR, CMV PCR, HHV6 PCR and cryptococcal
antigen, all of which were negative. Broad range bacterial,
fungal, and mycobacterial PCRs were also sent on the CSF
and were negative. Serum anti-nuclear antibody (ANA) panel,
antiphospholipid antibodies, and myeloperoxidase and serine
protease 3 antibodies were also checked to evaluate for vascu-
litic processes, and were unremarkable. She was found to have
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serumMOG antibodies with a titer of 1:1000. She was admitted
to the neurology service and was treated with high dose IV
methylprednisolone (IVMP) of 1000 mg daily for 5 days and
2 g/kg of intravenous immunoglobulin (IVIg). The patient
quickly returned to her baseline mental status and was dis-
charged home on an oral steroid taper. At discharge, she had
only mild residual lower extremity weakness. Four days after
discharge from the hospital while she was still on her oral
steroid taper, she again began having fevers which were now
associated with bilateral eye pain and headaches. She presented
to the ER and MRI brain was repeated, which showed

improvement in lesion burden. Due to concerns for meningitis,
she was treated with broad spectrum antibiotics for 48 hours;
however, she became encephalopathic two days into the hospi-
talization and required transfer to the pediatric ICU. MRI brain
was again repeated and showed more extensive T2 FLAIR
abnormalities consistent with worsening ADEM and bilateral
optic neuritis, though she had normal visual acuity on exam
(Figure 1B). She was treated with another seven days of high
dose IVMP, 2 g/kg of IVIG over 3 days, and was initiated on
rituximab. After this, she returned to her neurologic baseline
and a second dose of rituximab was administered two weeks

Figure 1. A: Initial MRI showing bilateral T2 FLAIR hyperintensities throughout concerning for ADEM. Figure 1B: Repeat MRI obtained during
second hospitalization (day 26) showing worsening lesion burden with more extensive T2 FLAIR hyperintensities throughout. Figure 1C: New
T2 FLAIR lesions seen on MRI during third hospitalization (day 70) after second dose of rituximab. Figure 1D: Repeat MRI obtained during
maintenance therapy with alternating IVIg and IVMP therapy on day 160 showing large tumefactive lesion in superior and middle frontal gyrus.
Figure 1E: Routine surveillance MRI obtained 1 year after disease onset, after spacing of IVIg therapy, showing hyperintensities spanning a large
portion of the left hemisphere. Figure 1F: New T2 FLAIR hyperintensities seen after IVIg was discontinued and patient was maintained solely on
monthly tocilizumab monotherapy.
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later. She did well for a few weeks after discharge but then
again developed daily fevers with headache and eye pain requir-
ing readmission. MRI brain was repeated and showed improve-
ment; however, daily fevers continued, and ten days later she
became encephalopathic with generalized fatigue. She again
presented to the ER and had an MRI brain that showed new
T2 FLAIR lesions (Figure 1C). A B cell panel was obtained
to evaluate the efficacy of rituximab, and results were consistent
with appropriate B-cell suppression. During this hospitaliza-
tion, she was again treated with IVMP and 2 g/kg IVIg and
quickly returned to her baseline. Due to continued relapses
despite treatment with and appropriate response to rituximab,
the patient was started on monthly IVIg (1 g/kg) and IVMP
(1000 mg) infusions, with plans to alternate so that she received
one infusion every two weeks. She did well on this regimen for
four months; however, a routine MRI brain was performed
which revealed a large tumefactive lesion that spanned the
superior and middle frontal gyrus in the left hemisphere
(Figure 1D). She was asymptomatic, however given continued
breakthrough radiologic disease, she was transitioned to
monthly tocilizumab (8 mg/kg) alternating with monthly IVIg
(1 g/kg). MRI was obtained after four months on this regimen
and showed no new areas of inflammation; thus, tocilizumab
was discontinued and only monthly IVIg infusions were contin-
ued. Three months later, another MRI brain was obtained and
was again stable with no new lesions; however 4 months
later, an extensive new lesion was found on routine MRI
(patient was asymptomatic), spanning a large portion of the
left hemisphere (Figure 1E). Monthly IVIg and tocilizumab
infusions were restarted, and an MRI brain performed three
months later showed near resolution of the lesion. IVIg was
therefore discontinued and she remained on monthly tocilizu-
mab. Shortly after IVIg was stopped, she began having
increased drowsiness and confusion, thus MRI brain was
repeated and showed extensive new lesions (Figure 1F).
Thus, patient was restarted on monthly tocilizumab and IVIg
infusions with plans to continue this treatment regimen until
she is clinically and radiologically stable for 2 years.

Discussion
MOGAD is a newly described autoimmune disease whose pheno-
type continues to expand with new patient cases. While initially
the existence of positive serum MOG antibodies was thought to
be a biological marker for MS, it is now widely agreed that the
presence of MOG antibodies typically suggests a non-MS
course.5 The detection of MOG antibodies is most commonly
associated with a multitude of demyelinating conditions including
ADEM, relapsing optic neuritis (ON), NMOSD, MDEM, and
relapsing transverse myelitis (TM); however, MOGAD can also
present as autoimmune encephalitis, with altered mental status,
seizures, and mainly cortical involvement. Recently, a
leukodystrophy-like phenotype has also been described.6,7

Severity of initial presentation, recovery from initial attack
and even antibody titers cannot reliably predict which patients
will go on to relapse.8 Because half or more of patients

presenting with MOGAD will have a monophasic disease
course, the decision of whether or not to initiate chronic immu-
nosuppression at time of initial presentation is a difficult one. At
this time, treatment algorithms for MOGAD recommend initia-
tion of immunotherapy only after the patient has a relapse or if
there is poor recovery from the first attack.

No clinical trials have been performed in pediatric or adult
MOGAD, however typical treatment regimens suggest
disease control—in those who require immunotherapy—with
use of monthly IVMP, monthly IVIg, mycophenolate mofetil,
azathioprine, or rituximab.2,4 There are no reports in the litera-
ture of escalation of immunotherapy beyond these treatments
due to continued attacks in pediatric patients, which is why
this patient case is novel. Tocilizumab use has been reported
in adult patients with refractory MOGAD and is used off-label
in both adult and pediatric NMO-SD patients.9,10

In conclusion, MOGAD should be on the differential diag-
nosis in all patients who present with focal neurologic deficits,
altered mental status, or seizures with MRI abnormalities con-
sistent with demyelination. Clinicians should recognize that
though MOGAD is usually a benign, monophasic condition,
in certain patients MOGAD can lead to multiple relapses and
ultimately to residual neurologic deficits. Treatment algorithms
for MOGAD are available however it is important to recognize
that treatment may need to be escalated beyond current algo-
rithms in refractory cases.
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