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ABSTRACT 

Myelin Oligodendrocyte Glycoprotein antibodies (MOG-ab) have been identified in 

a range of acquired demyelinating syndromes in the pediatric population. Numerous 

studies have aimed to establish the role of MOG-ab in these disease processes as 

well as describe the features of MOG-ab-associated pediatric demyelinating 

syndromes. This review intends to provide an overview of the literature on MOG-ab in 

acquired demyelinating diseases in children with an emphasis on the clinical course, 

laboratory and neuroimaging findings, treatment, and prognosis of these disease 

entities. 

INTRODUCTION 

Pediatric demyelinating diseases encompass a spectrum of entities that vary in their 

course and severity. They range from acute onset monophasic diseases – such as 

Clinically Isolated Syndromes (CIS), Acute Disseminated Encephalomyelitis (ADEM), 

Optic Neuritis (ON), and Transverse Myelitis (TM) – to chronic multifocal polyphasic 

conditions – such as Multiple Sclerosis (MS) and relapsing Neuro Myelitis Optica 

(NMO). The individual prognosis for each condition is highly variable with regards to 

functional recovery and risk for future episodes of Central Nervous System (CNS) 

inflammation, demyelination, and dysfunction. Discriminating between demyelinating 

disorders and establishing reliable biomarkers for diagnosis, prognosis and risk of 

progression to a polyphasic demyelinating condition has been the focus of intense 

investigation. In this context, the role of disease-associated antibodies continues to be 

explored. Among these, Myelin Oligodendrocyte Glycoprotein antibodies (MOG-ab) 

have been identified in a range of acquired demyelinating syndromes in the pediatric 

population [1-4]. 

MOG ANTIBODIES 

MOG is a CNS myelin-specific glycoprotein. Its molecular function is not yet fully 

understood, however proposed functions include participation in cell adhesion, 

regulation of microtubule stability, and activation of complement [5]. While MOG is 

quantitatively a minor component of myelin (0.05%), its location on the outermost 

surface of the myelin sheath and in the membrane of oligodendrocytes [5,6] makes it 

accessible to antibodies and a target for auto-antibody mediated diseases.  

MOG was first identified as a target of demyelinating antibodies in animal models 

and in Experimental Autoimmune Encephalomyelitis (EAE) [7,8]. Several subsequent 

studies have demonstrated the role of MOG as an autoantigen for T and B cell 

responses in EAE [9]. MOG-ab, predominantly from the IgG1 subtype, have been 
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shown to be capable of inducing complement mediated 

cytotoxicity and augmenting demyelination in animal models 

[2,4]. In children, the anti-MOG humoral immune response has 

been shown to be specific for demyelinating CNS diseases and 

can differentiate them from viral encephalitis [10]. While it 

remains unclear if MOG-ab have demyelinating activity, the 

data suggests MOG-ab do not merely reflect myelin 

destruction [11]. 

Recently, the development of Cell-Based Assays (CBA) using 

transfected cells has impacted how MOG antibodies are 

measured and has facilitated the identification of clinically 

relevant MOG-IgG. Prior detection methods, based on western 

blotting or ELISA, were less accurate due to their inability to 

distinguish specific antibodies against conformational MOG 

epitopes, specifically those that have been shown to be 

biologically significant [12]. CBA offers an advantage in this 

sense but still poses the issue of technical heterogeneity leading 

to sometimes variable results [13]. 

In a recent study by Thulasirajah, serum MOG Abs were 

identified via a live cell staining immunofluorescence assay with 

HEK-293A cells transfected with MOG and were deemed 

“positive” if the titer was > 1:160 [14]. A titer of ≥1:160 has 

been used to indicate MOG-ab-positivity in several other 

studies [1,15,16]. 

CLINICAL PRESENTATION 

The initial clinical presentation in MOG-ab seropositive patients 

is quite variable. MOG-ab have been identified in a range of 

pediatric acquired demyelinating syndromes, including ADEM, 

ON, NMO, and TM. To encompass the demyelinating 

syndromes associated with positive MOG- IgG antibodies, Dos 

Pasos et al recently proposed the term “MONEM” (MOG-IgG-

associated ON, encephalitis, and myelitis) [13]. 

While there is no single clinical presentation associated with 

MOG-ab seropositivity, studies have suggested age-

dependent phenotypes. A retrospective study by Fernandez-

Carbonell et al demonstrated a bimodal distribution in MOG 

seropositive patients, with encephalopathy being more common 

in younger patients (3-8 years) and ON in older patients (13-

18 years) [17]. Hacohen et al also observed an age-

dependent phenotype with brain manifestations (clinical and 

radiographic) in younger children (9 years and younger) and 

optic neuritis (with normal brain imaging) findings in older 

children (older than 9 years) [18]. 

CSF Findings: Several authors agree on pleocytosis and rare 

Oligoclonal Bands (OCB) being classic findings in the CSF of 

children with MOG-ab associated demyelinating disease 

[14,16,18,19]. 

MRI Findings: Thulasirajah et al observed that the MRI burden 

of lesions in the brain and spine is extensive in patients with 

MOG-ab-positive pediatric demyelinating diseases. They 

noted confluent and asymmetrical subcortical and deep white 

matter lesions. The spinal cord lesions were longitudinally 

extensive [14]. Similarly, Bauman et al found that the brain MRI 

of children with ADEM and MOG-ab was characterized by 

large, hazy, bilateral widespread lesions without clear 

boundaries. They also observed an increased frequency of 

LETM [19]. 

The presence of Corpus Callosum (CC) lesions has been 

described to be a statistically significant difference between 

MOG seropositive and seronegative patients. In a 

retrospective study, CC lesions were present in 52% of 

seronegative patients and 0% of the seropositive patients [17]. 

Disease Course: MOG-ab have been identified in both 

monophasic and polyphasic forms of demyelinating CNS 

diseases. Although initially associated with MS, recent studies 

have suggested that MOG-ab are in fact almost exclusively 

associated with non-MS disease courses [1,11,16]. MOG-ab 

are positive in 33-66% of pediatric ADEM cases [16,19,20]. In 

the subtype of ADEM that develops recurrent optic neuritis, 

called ADEMON, 100% of patients appear to be MOG-ab 

positive [21] suggesting that ADEMON may actually be a 

distinct disease entity from ADEM. 

Transient MOG-ab have been associated with a monophasic 

disease course, whereas persisting MOG-ab have been 

associated with a recurrent (non-MS) disease course 

[3,19,22,23]. Recently, Hennes et al found that among 210 

children with acquired demyelinating syndromes, 22/65 

(33.8%) of MOG-ab–positive children experienced clinical 

relapse. These children tended to have persisting high MOG-

ab titers (after 24 months). These children were additionally 

characterized by higher age at onset (median age 8 vs 4.5 

years), female sex predominance, and optic nerve involvement 

[16]. 
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Figure 1: Brain MRI of patient with Anti-MOG antibodies at initial demyelinating event. 1) a-d. Multiple 

areas of large diffuse cortical and juxta cortical T2/FLAIR hyperintensities involving bilateral frontal, 

temporal, parietal and occipital areas. 1) e-f. Thickening of the optic nerves with abnormal T2 signal of 

the bilateral intraorbital, canalicular and prechiasmatic optic nerves with evidence of bulging of the 

optic disc and flattening of the posterior sclera, with contrast enhancement. 
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TREATMENT AND PROGNOSIS 

Children with NMO and anti-MOG-IgG antibodies may have a 

more benign disease course (than those with anti-AQP4 

antibodies) that is responsive to milder forms of 

immunomodulation [23]. It appears that children with anti-

MOG-ab demyelinating syndromes have rapid resolution of 

both clinical and imaging findings following steroid and IVIG 

therapy [14]. Although disease modifying drugs are 

extensively used in the treatment of patients with MS, a recent 

prospective study showed that they are not associated with 

clinical improvement in patients with relapsing MOG-ab 

associated disease. Rather, intravenous immunoglobulins (IVIG), 

rituximab, mycophenolate mofetil, and azathioprine (in 

descending order of efficacy) have been associated with a 

reduction in relapse frequency [18]. 

CONCLUSION 

MOG-ab have been identified in a range of non-MS, acquired 

demyelinating syndromes. While there is no single clinical 

presentation associated with MOG-ab seropositivity, studies 

suggest unique patterns in initial presentation, clinical course, 

and response to treatment. Further large, longitudinal 

prospective investigations will be essential in further elucidating 

the pathophysiology of MOG-ab-positive demyelinating 

syndromes and guiding future diagnostic and management 

strategies for these patients. 

REFERENCES 

1. Hacohen Y, Absoud M, Deiva K, Hemingway C, Nytrov P, 

et al. (2015). Myelin oligodendrocyte glycoprotein 

 

Figure 2: Brain and Spine MRI of patient with Anti-MOG antibodies at initial demyelinating event. 2) a, d. 

Cerebellar lesion that is hyperintense on FLAIR, with contrast enhancement. 2) b, c. Optic nerves are enlarged 

and enhance with contrast bilaterally. 2) e,f. Anterior spinal cord FLAIR hyperintense lesions that enhance at 

C3-C6, T10 and T12. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4360800/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4360800/


Journal of Clinical Neurology, Neurosurgery and Spine 

 05 

MOG Antibodies in Acquired Demyelinating Diseases in Children. Journal of Clinical Neurology, Neurosurgery and Spine. 2019; 

2(1):118. 

antibodies are associated with a non-MS course in 

children. Neurol Neuroimmunol Neuroinflamm. 2: e81. 

2. Reindl M, Di Pauli F, Rostasy K, Berger T. (2013). The 

spectrum of MOG autoantibody-associated demyelinating 

diseases. Nat Rev Neurol. 9: 455-461. 

3. Rostasy K, Mader S, Schanda K, Huppke P, Gärtner J, et 

al. (2012). Anti-myelin oligodendrocyte glycoprotein 

antibodies in pediatric patients with optic neuritis. Arch 

Neurol. 69: 752-756. 

4. Tenembaum S, Chitnis T, Nakashima I, Collongues N, 

McKeon A, et al. (2016). Neuromyelitis optica spectrum 

disorders in children and adolescents. Neurology. 87: S59-

66. 

5. Johns TG, Bernard CC. (1999). The structure and function 

of myelin oligodendrocyte glycoprotein. J Neurochem. 72: 

1-9. 

6. Brunner C, Lassmann H, Waehneldt TV, Matthieu JM, 

Linington C. (1989). Differential ultrastructural localization 

of myelin basic protein, myelin/oligodendroglial 

glycoprotein, and 2',3'-cyclic nucleotide 3'-

phosphodiesterase in the CNS of adult rats. J Neurochem. 

52: 296-304. 

7. Lebar R, Lubetzki C, Vincent C, Lombrail P, Boutry JM. 

(1986). The M2 autoantigen of central nervous system 

myelin, a glycoprotein present in oligodendrocyte 

membrane. Clin Exp Immunol. 66: 423-434. 

8. Linington C, Lassmann H. (1987). Antibody responses in 

chronic relapsing experimental allergic encephalomyelitis: 

correlation of serum demyelinating activity with antibody 

titre to the myelin/oligodendrocyte glycoprotein (MOG). J 

Neuroimmunol. 17: 61-69. 

9. Peschl P, Bradl M, Höftberger R, Berger T, Reindl M. 

(2017). Myelin Oligodendrocyte Glycoprotein: 

Deciphering a Target in Inflammatory Demyelinating 

Diseases. Front Immunol. 8: 529. 

10. Lalive PH, Hausler MG, Maurey H, Y Mikaeloff,M Tardieu, 

et al. (2011). Highly reactive anti-myelin oligodendrocyte 

glycoprotein antibodies differentiate demyelinating 

diseases from viral encephalitis in children. Mult Scler. 17: 

297-302. 

11. Ketelslegers IA, Van Pelt DE, Bryde S, Neuteboom RF, 

Catsman-Berrevoets CE, et al. (2015). Anti-MOG 

antibodies plead against MS diagnosis in an Acquired 

Demyelinating Syndromes cohort. Mult Scler. 21: 1513-

1520. 

12. von Budingen HC, Hauser SL, Ouallet JC, Tanuma N, 

Menge T, et al. (2004). Frontline: Epitope recognition on 

the myelin/oligodendrocyte glycoprotein differentially 

influences disease phenotype and antibody effector 

functions in autoimmune demyelination. Eur J Immunol. 34: 

2072-2083. 

13. Dos Passos GR, Oliveira LM, da Costa BK, Apostolos-

Pereira SL, Callegaro D, et al. (2018). MOG-IgG-

Associated Optic Neuritis, Encephalitis, and Myelitis: 

Lessons Learned From Neuromyelitis Optica Spectrum 

Disorder. Front Neurol. 9: 217. 

14. Thulasirajah S, Pohl D, Davila-Acosta J, Venkateswaran S. 

(2016). Myelin Oligodendrocyte Glycoprotein-Associated 

Pediatric Central Nervous System Demyelination: Clinical 

Course, Neuroimaging Findings, and Response to Therapy. 

Neuropediatrics. 47: 245-252. 

15. Baumann M, Hennes EM, Schanda K, Karenfort M, Kornek 

B, et al. (2016). Children with multiphasic disseminated 

encephalomyelitis and antibodies to the myelin 

oligodendrocyte glycoprotein (MOG): Extending the 

spectrum of MOG antibody positive diseases. Mult Scler. 

22: 1821-1829. 

16. Hennes EM, Baumann M, Schanda K, Anlar B, Bajer-Kornek 

B, et al. (2017). Prognostic relevance of MOG antibodies 

in children with an acquired demyelinating syndrome. 

Neurology. 89: 900-908. 

17. Fernandez-Carbonell C, Vargas-Lowy D, Musallam A, 

Healy B , McLaughlin K, et al. (2016). Clinical and MRI 

phenotype of children with MOG antibodies. Mult Scler. 

22: 174-184. 

18. Hacohen Y, Wong YY, Lechner C, Jurynczyk M, Wright S, 

et al. (2018). Disease Course and Treatment Responses in 

Children With Relapsing Myelin Oligodendrocyte 

Glycoprotein Antibody-Associated Disease. JAMA Neurol. 

75: 478-487. 

19. Baumann M, Sahin K, Lechner C, Hennes EM, Schanda K, et 

al. (2015). Clinical and neuroradiological differences of 

paediatric acute disseminating encephalomyelitis with and 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4360800/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4360800/
https://www.ncbi.nlm.nih.gov/pubmed/23797245
https://www.ncbi.nlm.nih.gov/pubmed/23797245
https://www.ncbi.nlm.nih.gov/pubmed/23797245
https://www.ncbi.nlm.nih.gov/pubmed/22371853
https://www.ncbi.nlm.nih.gov/pubmed/22371853
https://www.ncbi.nlm.nih.gov/pubmed/22371853
https://www.ncbi.nlm.nih.gov/pubmed/22371853
https://jhu.pure.elsevier.com/en/publications/neuromyelitis-optica-spectrum-disorders-in-children-and-adolescen
https://jhu.pure.elsevier.com/en/publications/neuromyelitis-optica-spectrum-disorders-in-children-and-adolescen
https://jhu.pure.elsevier.com/en/publications/neuromyelitis-optica-spectrum-disorders-in-children-and-adolescen
https://jhu.pure.elsevier.com/en/publications/neuromyelitis-optica-spectrum-disorders-in-children-and-adolescen
https://www.ncbi.nlm.nih.gov/pubmed/9886048
https://www.ncbi.nlm.nih.gov/pubmed/9886048
https://www.ncbi.nlm.nih.gov/pubmed/9886048
https://www.ncbi.nlm.nih.gov/pubmed/2462020
https://www.ncbi.nlm.nih.gov/pubmed/2462020
https://www.ncbi.nlm.nih.gov/pubmed/2462020
https://www.ncbi.nlm.nih.gov/pubmed/2462020
https://www.ncbi.nlm.nih.gov/pubmed/2462020
https://www.ncbi.nlm.nih.gov/pubmed/2462020
https://www.ncbi.nlm.nih.gov/pubmed/2434274
https://www.ncbi.nlm.nih.gov/pubmed/2434274
https://www.ncbi.nlm.nih.gov/pubmed/2434274
https://www.ncbi.nlm.nih.gov/pubmed/2434274
https://www.ncbi.nlm.nih.gov/pubmed/2445777
https://www.ncbi.nlm.nih.gov/pubmed/2445777
https://www.ncbi.nlm.nih.gov/pubmed/2445777
https://www.ncbi.nlm.nih.gov/pubmed/2445777
https://www.ncbi.nlm.nih.gov/pubmed/2445777
https://www.ncbi.nlm.nih.gov/pubmed/28533781
https://www.ncbi.nlm.nih.gov/pubmed/28533781
https://www.ncbi.nlm.nih.gov/pubmed/28533781
https://www.ncbi.nlm.nih.gov/pubmed/28533781
https://journals.sagepub.com/doi/abs/10.1177/1352458510389220?journalCode=msja
https://journals.sagepub.com/doi/abs/10.1177/1352458510389220?journalCode=msja
https://journals.sagepub.com/doi/abs/10.1177/1352458510389220?journalCode=msja
https://journals.sagepub.com/doi/abs/10.1177/1352458510389220?journalCode=msja
https://journals.sagepub.com/doi/abs/10.1177/1352458510389220?journalCode=msja
https://www.ncbi.nlm.nih.gov/pubmed/25662345
https://www.ncbi.nlm.nih.gov/pubmed/25662345
https://www.ncbi.nlm.nih.gov/pubmed/25662345
https://www.ncbi.nlm.nih.gov/pubmed/25662345
https://www.ncbi.nlm.nih.gov/pubmed/25662345
https://www.ncbi.nlm.nih.gov/pubmed/15259004
https://www.ncbi.nlm.nih.gov/pubmed/15259004
https://www.ncbi.nlm.nih.gov/pubmed/15259004
https://www.ncbi.nlm.nih.gov/pubmed/15259004
https://www.ncbi.nlm.nih.gov/pubmed/15259004
https://www.ncbi.nlm.nih.gov/pubmed/15259004
https://www.ncbi.nlm.nih.gov/pubmed/29670575
https://www.ncbi.nlm.nih.gov/pubmed/29670575
https://www.ncbi.nlm.nih.gov/pubmed/29670575
https://www.ncbi.nlm.nih.gov/pubmed/29670575
https://www.ncbi.nlm.nih.gov/pubmed/29670575
https://www.ncbi.nlm.nih.gov/pubmed/27128728
https://www.ncbi.nlm.nih.gov/pubmed/27128728
https://www.ncbi.nlm.nih.gov/pubmed/27128728
https://www.ncbi.nlm.nih.gov/pubmed/27128728
https://www.ncbi.nlm.nih.gov/pubmed/27128728
https://www.ncbi.nlm.nih.gov/pubmed/26869530
https://www.ncbi.nlm.nih.gov/pubmed/26869530
https://www.ncbi.nlm.nih.gov/pubmed/26869530
https://www.ncbi.nlm.nih.gov/pubmed/26869530
https://www.ncbi.nlm.nih.gov/pubmed/26869530
https://www.ncbi.nlm.nih.gov/pubmed/26869530
https://www.ncbi.nlm.nih.gov/pubmed/28768844
https://www.ncbi.nlm.nih.gov/pubmed/28768844
https://www.ncbi.nlm.nih.gov/pubmed/28768844
https://www.ncbi.nlm.nih.gov/pubmed/28768844
https://europepmc.org/abstract/med/26041801
https://europepmc.org/abstract/med/26041801
https://europepmc.org/abstract/med/26041801
https://europepmc.org/abstract/med/26041801
https://www.ncbi.nlm.nih.gov/pubmed/29305608
https://www.ncbi.nlm.nih.gov/pubmed/29305608
https://www.ncbi.nlm.nih.gov/pubmed/29305608
https://www.ncbi.nlm.nih.gov/pubmed/29305608
https://www.ncbi.nlm.nih.gov/pubmed/29305608
https://www.ncbi.nlm.nih.gov/pubmed/25121570
https://www.ncbi.nlm.nih.gov/pubmed/25121570
https://www.ncbi.nlm.nih.gov/pubmed/25121570


Journal of Clinical Neurology, Neurosurgery and Spine 

 06 

MOG Antibodies in Acquired Demyelinating Diseases in Children. Journal of Clinical Neurology, Neurosurgery and Spine. 2019; 

2(1):118. 

without antibodies to the myelin oligodendrocyte 

glycoprotein. J Neurol Neurosurg Psychiatry. 86: 265-272. 

20. de Mol CL, Wong YYM, van Pelt ED, Ketelslegers IA, 

Bakker DP, et al. (2018). Incidence and outcome of 

acquired demyelinating syndromes in Dutch children: 

update of a nationwide and prospective study. J Neurol. 

265: 1310-1319. 

21. Huppke P, Rostasy K, Karenfort M, Huppke B, Seidl R, et 

al. (2013). Acute disseminated encephalomyelitis followed 

by recurrent or monophasic optic neuritis in pediatric 

patients. Mult Scler. 19: 941-946. 

22. Probstel AK, Dornmair K, Bittner R, Sperl P, Jenne D, et al. 

(2011). Antibodies to MOG are transient in childhood 

acute disseminated encephalomyelitis. Neurology. 77: 

580-588. 

23. Rostasy K, Mader S, Hennes EM, Schanda K, Gredler V, et 

al. (2013). Persisting myelin oligodendrocyte glycoprotein 

antibodies in aquaporin-4 antibody negative pediatric 

neuromyelitis optica. Mult Scler. 19: 1052-1059. 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/25121570
https://www.ncbi.nlm.nih.gov/pubmed/25121570
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990581/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990581/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990581/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990581/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990581/
https://www.ncbi.nlm.nih.gov/pubmed/23128668
https://www.ncbi.nlm.nih.gov/pubmed/23128668
https://www.ncbi.nlm.nih.gov/pubmed/23128668
https://www.ncbi.nlm.nih.gov/pubmed/23128668
https://www.ncbi.nlm.nih.gov/pubmed/21795651
https://www.ncbi.nlm.nih.gov/pubmed/21795651
https://www.ncbi.nlm.nih.gov/pubmed/21795651
https://www.ncbi.nlm.nih.gov/pubmed/21795651
https://www.ncbi.nlm.nih.gov/pubmed/23257621
https://www.ncbi.nlm.nih.gov/pubmed/23257621
https://www.ncbi.nlm.nih.gov/pubmed/23257621
https://www.ncbi.nlm.nih.gov/pubmed/23257621

