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Dear Sir,

Neuromyelitis optica spectrum disorder (NMOSD) and 
Myelin oligodendrocyte glycoprotein antibody-associated 
disease (MOGAD) are primary neuro-immunological 
syndromes affecting the optic nerves, brainstem, and spinal 
cord. Based on the basic pathophysiology, NMOSD belongs 
to the spectrum of astrocytopathy, while on the other hand 
MOGAD is an oligodendrocytopathy.[1] Dual seropositivity 
though extremely rare has been previously described in 
literature.[2-10] In this study we report a rare case of central 
nervous system (CNS) demyelination in a child who presented 
with clinical features of encephalitis and was later detected to 
have coexisting aquaporin4 (AQP4) and MOG autoantibodies.

A 5-year-old girl, developmentally age-appropriate, presented 
with acute onset episodes of unprovoked vomiting that 
persisted for 3 days, preceded by a three-day history of 
febrile illness. This was followed 2 days later by new onset 
left focal seizures that started to occur at a frequency of 
twice a day. Around a week later, she developed acute onset 
left hemiparesis. On examination at presentation, child was 
drowsy, with normal pupillary reactions and no evidence of 
relative apparent pupillary defect. She had paucity of left 
sided movements and spasticity. Clinically, possibility of viral 
meningoencephalitis was considered.

She was admitted in the emergency department and investigated. 
Among the relevant positive investigations, cerebrospinal 
fluid (CSF) evaluation revealed pleocytosis (34 cells/cu mm), 
with lymphocytic predominance (25 cells/cu mm), normal 
protein and sugar levels. Brain MRI showed irregular, 
cortical, and subcortical hyperintensities involving the right 
frontal, bilateral medial temporal, right parietooccipital, and 
right posterolateral thalamus, without contrast enhancement. 
A spinal MRI revealed cervical and upper dorsal spine patchy 
hyperintense lesions. Electroencephalography (EEG) showed 
diffuse high-amplitude delta waves with no evidence of any 
epileptiform discharges. Her visual evoked potentials (VEP) 
tested by flash VEP method showed normal latencies. Formal 
ophthalmology consultation was sought, where she was 
opined to have normal fundi. Work-ups for neuro-infections 
including Human Immunodeficiency virus (HIV), venereal 
disease research laboratory test (VDRL) for neurosyphilis, 
cartridge-based nucleic acid amplification testing (CBNAAT) 
for CNS tuberculosis, CSF Herpes simplex virus polymerase 
chain reaction (HSV PCR), enterovirus PCR, Dengue 
PCR, Chikungunya PCR and Weil Felix and antibodies 
against scrub typhus were negative. Serum AQP4 and MOG 

antibodies were measured using cell-based assay to rule out 
the encephalitic presentation of MOGAD. Initially, serum 
tested strongly positive for serum anti-MOG antibodies. She 
was subjected to treatment with 10 cycles of small volume 
plasma exchange (SVPP). Subsequently, she was initiated on 
pulse parenteral steroids on a monthly basis. She responded 
suboptimally to the standard available management pipelines. 
Hence, during follow-up course for second pulse of IVMP, a 
repeat antibody titer was done that revealed strong positivity 
for both AQP4 and MOG autoantibodies. Repeat testing, done 
around one month later, revealed the same results.

Child was aggressively managed with pulse intravenous 
methylprednisolone and monthly SVPP exchanges. IVMP 
pulses were continued for the next consecutive 6 months and 
maintenance immuno-modulation therapy with azathioprine 
was initiated. Serum AQP4 antibodies became negative in 
the third month of illness, while serum MOG antibodies 
were still weakly positive at 6 months into illness. In her last 
follow-up at 18 months from the symptom onset, the child was 
symptomatically better and had no further relapse [Figure 1].

Discussion

A large retrospective study by Kunchok et al.[4] from Mayo 
Clinic on 15,598 patients who were tested for both MOG 
and AQP4 antibodies, a total of 10 cases were detected to 
have coexistence of dual antibodies. Interestingly, while the 
IgG-AQP4 titers were within the high range (1:10000), the titers 
of IgG-MOG antibodies were low (1:40). The dual positive 
subgroup had an overwhelming female preponderance, and 
belonged to the age group ranging from 30 to 61 years (median 
47 years). The phenotype was more dominant toward NMO 
rather than MOG.[4] Along similar lines, a study by Yan et al.[2] 
identified 10 cases out of 125, with dominant NMO phenotype 
and the presence of coexisting MOG autoantibody. The unique 
features reported in the study were unlike typical MOGAD 
phenotype, as these patients had a multiphasic course, higher 
predisposition to clinical relapses, greater preponderance 
of multifocality on neuroimaging, a more severe degree of 
residual disability and more severe attenuation of retinal 
nerve layer[2,5,11] [Table 1]. The proposed hypotheses leading 
to greater severity include synergism of MOG autoantibody 
with AQP4, driving a higher degree of tissue damage compared 
to single antibody alone.[2] Despite representing a small 
proportion (0.05%) of CNS myelin proteins, MOG antibodies 
have been isolated from patients with NMOSD and found to 
trigger cytotoxic effects.[2] In similar lines, in vitro mice models 
have shown that the incorporation of MOG-specific B and 
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T-cells can lead to a clinical phenotype akin to NMOSD.[12] 
The possibility of MOG autoantibody positivity emerging as 
an epiphenomenon has been proposed in previous studies.[4] 
Cross-reactivity of microglial cells expressing AQP4 to MOG 
has also been implicated in the pathogenesis.[1]

Unlike previously reported cases, where the majority of 
dual seropositive patients had predominant LETM with or 
without ON as the chief clinical manifestations, our patient 
presented with a primarily acute onset encephalitis-like 
illness. Eventually, the patient was detected to have MOG 
autoantibody with strongly positive titers that later turned out 
to be dual AQP4-MOG positive. To our knowledge this case 
represents the youngest diagnosed case with dual positivity, 
expanding the range of age further. Moreover, this constitutes 
the first case who presented with an isolated encephalitis-like 
syndrome. The rarity of the existence of combined AQP4 and 
MOG antibodies is highlighted by the fact that this represents 
only the second case reported from India.[3] Unlike previously 
available literature, the presentation of our patient resembled a 
cerebral presentation of MOGAD syndrome, which probably 
explains the better therapeutic response at follow-up.[13]

The case adds to the growing body of evidence regarding 
the coexistence of dual MOG and AQP4 antibodies in 
neuroinflammatory disorders. Future studies are required to 
confirm the actual seroprevalence of dual antibodies in patients 
presenting with CNS demyelination.
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