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ABSTRACT 
Myelin oligodendrocyte glycoprotein (MOG) antibody-associated disease (MOGAD) was identified as a distinct entity from that of 

Neuromyelitis Optica (NMO) in 2007. MOGAD presents as either a monophasic or multiphasic demyelinating syndrome in adults and children. 

We present a case of Leukoencephalopathy-like illness in a young boy who presented to our tertiary care centre with a stormy, refractory course, 

which improved significantly after the introduction of Tocilizumab as the immunotherapy.  

Keywords: MOG (Myelin oligodendrocyte glycoprotein), Leukoencephalopathy, Tocilizumab, Intravenous immunoglobulin. 

INTRODUCTION 
Myelin oligodendrocyte glycoprotein (MOG) antibody-

associated disease (MOGAD) was identified as a distinct entity from 

that of Neuromyelitis Optica (NMO) in 2007. MOGAD presents as 

either a monophasic or multiphasic demyelinating syndrome in 

adults and children [1]. Diagnostic Criteria for MOGAD were 

proposed by the “International MOGAD Panel” in 2023 with core 

clinical demyelinating events [optic neuritis, transverse myelitis, 

acute disseminated encephalomyelitis (ADEM), cerebral monofocal 

or polyfocal deficits, brainstem or cerebellar deficits and cerebral 

cortical encephalitis, often with seizures [2]. MOGAD was assumed 

to have a less severe prognosis than Aquaporin 4 (AQP4)-IgG–

mediated inflammatory demyelinating syndromes; however, recent 

studies indicate that a higher attack rate in MOGAD is a well-

reported entity [3]. In this case report, we wanted to emphasise the 

importance of recognising refractory MOGAD mimicking as a 

“Leukodystrophy” and administering the appropriate 

immunotherapy to prevent catastrophic outcomes. 

Case history 
A 13-year-old boy was admitted to our tertiary care centre 

with a relapsing remitting demyelinating illness, over the last 5 years 

(since 2019). He was the second-born child to non-consanguineous 

parents with an uneventful perinatal history; he had no significant 

past illnesses and had no significant family history. This child had 8 

relapses and had a significant cognitive deficit. He had the first 

episode of illness at the age of 8 years (February 2019), when he had 

an acute febrile illness, which was followed by three episodes of 

generalised tonic clonic seizures (GTCS). A Magnetic Resonance 

Imaging (MRI) of the brain was ordered by the treating pediatrician 

which showed confluent white and gray matter T2 fluid attenuation 

inversion recovery (FLAIR) hyperintensities (Figure 1A), with 

irregular contrast uptake on T1. His cerebrospinal fluid (CSF) 

analysis had a lymphocyte-predominant pleocytosis (12/mm3 with 

90% of lymphocytes) and an increased protein level (0.46 g/L), but 

no oligoclonal bands (OCB). Metabolic panel (thyroid, liver and 

renal function test; lactate, ammonium, procalcitonin levels) and 

inflammatory (complement, antinuclear antibodies (ANA), 

autoimmune and paraneoplastic panel) blood markers were 

negative. He was given a pulse dose of methyl prednisolone at 20 

mg/kg and kept on 1mg/kg of prednisolone, considering the 

possibility of ADEM. Oral steroids were tapered over 3 months. One 

year after the first episode, this child had three discrete episodes of 

neurological illness. One was a cerebellar and brainstem syndrome 

with myelitis: this was considered as an acute relapse and at this 

point he was treated with pulse steroids and longterm 

immunosuppression with Azathioprine (2 mg/kg) was started; 

following this episode he had 2 episodes of GTCS at 3 and 5 months 

interval for which his antiseizure medication (ASM) was escalated 

and no optimization of the immunosuppression was attempted. Two 

years later, while the child was on 2mg/kg of Azathioprine, he had 
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a significant drop in his school performance with worsening of 

ataxia and new onset dysarthria. This episode was considered a 

relapse and was evaluated further. The key clinical questions which 

had to be addressed at this juncture were: to identify the aetiology of 

the illness, to determine whether the patient was unresponsive to the 

long-term immunotherapy and to decide regarding the further 

management. He was referred to our centre at this point. Repeat 

imaging was ordered, which showed an increase in the size of the 

confluent lesions and nodular contrast enhancement (Figure 1B). 

With the clinical suspicion of recurrent ADEM, MOGAD was 

suspected, and serum antibody levels were ordered. An indirect 

immunofluorescence test showed positive titers for Anti MOG 

antibody. He was treated with a monthly intravenous 

Immunoglobulin (IV Ig) regimen at 2 g/kg with Mycophenolate 

Mofetil (MMF 1 gram/day). He was doing fine for 3 months, 

following which the child had a relapse with worsening ataxia and 

increased speech disturbances, while tapering the steroids, even 

while on IV Ig and MMF. His expanded disability status scale 

(EDSS) during this admission was 4. Serum MOG remained 

strongly positive. He was started on treatment with intravenous 

Rituximab (RTX) (500 mg on day 1 and day 15, followed by 6 

monthly 500 mg infusions). He had improvement in ataxia and 

dysarthria after initiating RTX. However, the child had a relapse 

after 4 months of RTX, presenting with left focal motor seizures, a 

drop in sensorium and worsened ataxia. EDSS was 6, and the child 

was bed-bound. Repeat imaging showed worsening MRI findings 

and a more robust leukodystrophy-like appearance with nodular 

contrast enhancement (Figure 1C). He was switched to monthly 

Tocilizumab (8 mg/kg) with monthly low-dose IV Ig (1 g/kg) and a 

low-dose oral steroid. Significant improvement in behaviour, 

cognition, and the ability to integrate into formal schooling and 

remarkable improvement in gait were observed in follow-up over 

the last 9 months. The MRI showed a resolution of the 

leukodystrophy pattern in the FLAIR T2 done at 9 months and a 

significant improvement in the EDSS to 1.5.

Figure 1A: T2 axial image shows infratentorial white matter hyperintensities in the middle cerebellar peduncle; FLAIR Sagittal and Axial  images show confluent 

hyperintensities in the middle frontal gyrus, parietal and occipital white matter tracts; nodular enhancement in the cerebellum on T1 sagittal 

 
Figure 1b: Confluent cortical and subcortical hyperintensities on T2 and FLAIR; nodular and linear contrast uptake on T1 axial and sagit tal images 

 
Figure 1c: 1C: T2 and FLAIR show a leukodystrophy-like pattern. Avid contrast enhancement on T1 axial and sagittal images 
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Figure 1d: 1D: FLAIR Axial image shows significant resolution of the lesions 

 
There are no reports in the literature of escalation of 

immunotherapy beyond the treatment with IV Ig, MMF, 

azathioprine, rituximab and steroids due to continued attacks in 

pediatric patients.[4] Tocilizumab has been used off-label in both 

adult and pediatric MOGAD patients [3,4]. Hacohen Y et al described 

7 children with MOGAD having a “leukodystrophy-like” imaging; 

most of them continued to have cognitive impairment, motor 

dysfunction and vision abnormalities with a poor prognosis.[5] 

Leukodystrophy-like imaging in very young children can be a close 

differential to inherited conditions such as mitochondrial disorders, 

X-linked Charcot–Marie–Tooth, mucopolysaccharidoses, 

galactosaemia, and L-2-hydroxyglutaric aciduria [5]. However, some 

of the features like asymmetry, multifocal involvement, 

involvement of subcortical U fibers and contrast enhancement 

favour a diagnosis of an acquired aetiology [5]. 

CONCLUSION 
Treatment of refractory MOGAD is a conundrum, and 

demystifying the same remains a challenge. In this case report, the 

authors have emphasised the need to switch and optimise the 

immunotherapy to prevent an irreversible catastrophe. Tocilizumab 

in combination with monthly IV Ig and low-dose steroid can serve 

as the elixir in a few cases of refractory MOGAD. The role of 

autologous hematopoietic stem cell transplantation (aHSCT) is 

gaining momentum in patients with refractory MOGAD.  
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