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INTRODUCTION

Acute disseminated encephalomyelitis (ADEM) is 
inflammatory demyelinating event presenting with an 
acute multifocal neurologic deficit, accompanied by 
encephalopathy and abnormal neuroimaging.1-3 The 
predicted occurrence of  ADEM in children ranges 
0.2–0.4/100,000.4-6 ADEM is usually monophasic but 
recurrence can occur.7 New episode of  ADEM 3 months 
or more after the initial episode that can be associated 
with new or remerging prior clinical and magnetic 
resonance imaging (MRI) finding is termed as multiphasic 

disseminated encephalomyelitis (MDEM).8-10 Predicting the 
possibility of  multiphasic course after first demyelinating 
episode is a challenge in clinical practice, and has important 
clinical significance.11 Early detection of  patients with a 
first demyelinating episode and are at risk for develop 
multiphasic ADEM in future, allows disease-modifying 
therapeutic agents to be started early and subsequently 
preservation of  brain function.12,13

Basic pathogenesis ADEM is immune-mediated injury 
on the white matter insulating the brain, optic nerve, 
and spinal cord.14,15 There is one immunoglobulin (Ig) G 
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antibody, myelin oligodendrocyte glycoprotein (MOG) 
antibody which plays a vital role in demyelination,16-20 MOG 
antibody-associated diseases are a recently recognized set 
of  disorders, which include ADEM presentations, among 
other phenotypes.21 Thus, we undertook this study to 
determine prognostic relevance of  persistence of  MOG 
antibody in Pediatric ADEM.

Aims and objectives
The objective of  the study is to assess the prognostic 
relevance of  persistence of  MOG antibody in Paediatric 
ADEM.

MATERIALS AND METHODS

This prospective observational study was conducted over 
a period of  3  years (January 2018–December 2020) by 
collecting data from outpatient and inpatient department 
of  pediatrics of  IQ City medical college and hospital, 
Durgapur, West Bengal. Children of  2–18  years of  age 
diagnosed with ADEM by the international Paediatric 
Multiple Sclerosis (MS) Study Group diagnostic criteria 
(both clinical and neuroimaging)22 were included in the 
study. Known or diagnosed case of  genetically determined 
leukodystrophies, infective, metabolic, and toxic encephalitis 
were excluded from the study. Clearance was collected from 
the Institutional Ethical committee. Informed consent 
was obtained from all the parents of  children included in 
the study. Age, sex, age at the time of  diagnosis, detailed 
neurological examination findings, and cerebrospinal fluid 
(CSF) findings were recorded. MRI brain, orbit, and spine 
with contrast and electroencephalogram findings were also 
noted. In appropriate clinic-radiological scenarios, CSF 
oligoclonal bands, Serum antibodies to the astrocyte water 

channel protein aquaporin-4 (AQP4-Ab), visually-evoked 
response were also done and findings were recorded. 
MOG antibody titer was sent at the time of  diagnosis. 
MOG antibody IgG was detected in serum, using a cell-
based assay (indirect fluorescence test) and employing full-
length human MOG as the target antigen using a cutoff  
of  ≥1:160.22 All patients underwent follow-up for 1 year 
and relevant data was recorded. MOG Antibody titer was 
sent after 6 months after 1st episode of  demyelination. The 
outcome of  these children was classified into three groups 
– monophasic ADEM, MDEM8-10 and death. Epilepsy is 
defined as having two or more unprovoked seizures. Gait 
disturbances are described as any deviations from normal 
walking or gait. Neurological symptoms appearing within 
3 months of  the first episode of  ADEM or within 4 weeks 
of  treatment after a complete remission in those patients 
who had received <6 weeks of  oral steroids was considered 
as steroid dependency.23,24.

Data analysis was performed using fisher’s exact test on 
graph pad 2×2 contingency table. P<0.05 was considered 
as statistically significant.

RESULTS

Fifty-three children were diagnosed with ADEM over a 
period of  3  years. The baseline characteristic of  study 
population at the time of  the first diagnosis is depicted 
in Table 1.

Among them, 27 children were MOG antibody-positive 
(51%) at the onset of  demyelination.One patient (2%) 
had serum AQP4-Ab antibody positive. One patient 
expired and five patients were lost to follow-up. Forty-

Table 1: Baseline characteristic of the study population at the time of the first diagnosis
Demography
Feature Preschool (2–5 years)

(n=19; 35%)
School (5–10 years)

(n=24; 45%)
Adolescents (11–18)

(n=10; 20%)
Sex Male Female Male Female Male Female

73 27 69 31 65 35
Clinical features

Encephalopathy 100 100 100
Seizures 52 46 41
Gait disturbance 42 33 47
Hemiparesis 31 41 34
Visual loss 0 4 10
Cranial neuropathy 21 18 12
Bowel bladder dysfunction 9 11 5
Sensory deficit 4 6 2

MRI findings
Cerebral hemisphere demyelination 100 100 100
Cerebellum and brain stem demyelination 67 41 37
Spinal cord demyelination 9 7 2
MOG positivity 59 61 20

MRI: Magnetic resonance imaging, MOG: Myelin oligodendrocyte glycoprotein
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seven patients underwent follow-up for 1  year. MOG 
Antibody titer was sent after 6 months after 1st episode 
of  demyelination. Among these 47 patients, 25 patients 
(53%) were MOG Antibody positive at 1st  episode of  
demyelination and rest 22  (47%) were negative. After 
6  months among 22  patients who were initially MOG 
Antibody negative, two patients (9%) were newly 
MOG Antibody positive. Among 25 patients who were 
initially MOG Antibody positive, 17 patients (68%) were 
persistently positive after 6 months, and rest eight patients 
(32%) were MOG Antibody negative. During follow-up 
among 47 patients 22 patients (47%) developed MDEM, 
3 patients (6%) developed MS, rest 22 patients (47%) had 
complete recovery. Among 47 patients during follow-up, 
11 patients (23%) developed epilepsy, 16 patients (34%) 
developed steroid dependency, and 13  patients (27%) 
developed persistent gait disturbances. During 1  year 
follow-up among 22  patients of  MDEM, 18  patients 
(81%) had one episode of  recurrence and four patients 
(19%) had two episodes of  recurrence. Persistently 
positive MOG Antibody (positive after 6  months after 
1st episode of  demyelination) was significantly associated 
with development of  MDEM (P<0.0001) (Table  2), 
persistence of Epilepsy (P=0.0176) (Table  3), steroid 
dependency (P<0.0001) (Table  4), gait disturbance 
(P=0.0026) (Table 5), but not with development of  MS 
(P=1.000) (Table 6).

DISCUSSION

At the first episode of  ADEM, antibodies to MOG have 
been identified in 30–50%16,25,26 of  children in various 
studies. This is comparable to the MOG Antibody positivity 
(51%) of  our study.

A recurrence rate of  18–24% has been described in the 
literature.27,28 The recurrence rate is higher in our study at 

47%. An episode of  ADEM is known to be precipitated 
by a prior viral infection. In the time period, the study 
was conducted, there was a peak in covid 19 infections. 
Although it has not been proved, the Covid-19 virus may 
be responsible for the increase in demyelination episodes, 
like other respiratory viruses. There was also a surge in 
influenza vaccinations in the same time period as it was 
thought to be beneficial during the covid pandemic. This 
could be another possible cause.

Our present study indicates that persistently positive 
MOG Antibody (positive after 6 months after 1st episode 
of  demyelination) is significantly associated with the 
development of  MDEM, Epilepsy, steroid dependency, 
and persistent gait disturbance. The increased chance 
of  relapse seen in persons with continued MOG 
antibody positivity has vital clinical significance. 
Information concerning the treatment of  ADEM with 
anti-MOG antibody is complicated and limited both in 
regard to largescale studies and long-term follow-up.29 
Glucocorticoid is the treatment of  choice in patients with 
an acute demyelinating episode and anti-MOG antibody 
positive.12 Interestingly, after dose reduction and cessation 
of  steroids these patients are at risk of  relapses.13 For 
this reason, prolonged and slow steroid tapers are often 
advised after an initial anti-MOG-associated demyelinating 
episode. However, it remains unclear whether all MOG 
antibody-positive ADEM patients will require long-term 
treatment or not. Some research found a reduction of  
relapse rate with various immunomodulators such as 
azathioprine, methotrexate, rituximab, and mycophenolate 
if  total duration of  treatment is more than 3 months.13,30 
Another recent study showed the advantages of  
intravenous Igs on reduction of  annualized relapse 
rate in children with relapsing MOG antibody-positive 
ADEM.12 It remains to be identified whether the disease 
course (i.e., single attack versus further relapses) or higher 

Table 2: Distribution of persistent MOG positivity with development of MDEM
MOG titer (6 months after 1st 
episode of demyelination)

MDEM developed 
during follow‑up (%)

MDEM not developed 
during follow‑up (%)

Total

Positive 16 (72) 3 (12) 19
Negative 6 (28) 22 (88) 28
Total 22 25

P<0.0001, MOG: Myelin oligodendrocyte glycoprotein, MDEM: Multiphasic disseminated encephalomyelitis

Table 3: Distribution of persistent MOG positivity with development of epilepsy
MOG titer (6 months after 1st 

episode of demyelination)
Epilepsy persisted 
during followup (%)

Epilepsy not developed 
during follow-up (%)

Total MDEM not developed 
during follow‑up (%)

Total

Positive 8 (72) 11 (30) 19 3 (12) 19
Negative 3 (28) 25 (70) 28 22 (88) 28
Total 11 36 25

P=0.0176, MOG: Myelin oligodendrocyte glycoprotein
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titers or persistence of  MOG antibody can predict the 
need for long-term therapy.31 Hence, further large-scale 
studies are required for demonstration of  any benefit of  
considering early initiation of  immunomodulating drugs 
such as rituximab, mycophenolate mofetil, azathioprine 
to reduction of  recurrence in pediatric ADEM with 
persistently positive MOG antibody. Since persistent 
positivity to MOG indicates a recurrent course, serial 
testing should also be recommended. In a study published 
in 2017 regarding promising outcome for the use of  MOG 
antibodies as prognostic biomarkers showing conversion 
to seronegative during immune-directed therapies. The 
conversion was found to be a positive predictive marker 
for disease-free activity in the subsequent period.32 Due 
to the significant role of  MOG antibody, serial antibody 
testing should be included in an algorithm for follow-up 
of  children with ADEM in clinical practice except in cases 
of  typical MS. Further largescale prospective studies on 
longitudinal analysis of  antibodies are required to enable 
the development of  evidence-based treatment strategies 
and assess the possible correlation of  MOG Antibody 
titers with disease activity.

Limitations of the study
The duration of  follow-up in our study was relatively 
short (1  year).MDEM may developed after 1  year of  
first attack of  ADEM. Furthermore,MOG antibody titer 
may fluctuate over a prolong time interval. Probably long 
duration followup study with sequential monitoring of  
MOG antibody would be more conclusive.

CONCLUSION

Persistently positive MOG Antibody was significantly 
associated with the development of  MDEM, epilepsy, 
persistent gait disturbance, and steroid dependency. Further 
studies are required for the demonstration of  benefits 
of  considering early initiation of  immunomodulating 
drugs in reduction of  recurrence in pediatric ADEM with 
persistently positive MOG antibody.
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