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ABSTRACT 

Background. Myelin oligodendrocyte glycoprotein antibody-associated disease (MOGAD) is a recently defined 
autoimmune demyelinating disorder of the central nervous system, characterized by antibodies against myelin 
oligodendrocyte glycoprotein (MOG).  
Aim. The aim of this review is to systematize the most recent evidence regarding the MOGAD 
Material and Methods. A systematic literature review was conducted through a comprehensive search of databases (via the 
PubMed and Google Scholar platforms) 
Results. MOGAD may occur at any age, most frequently between 20 and 40 years, with variable epidemiological patterns. 
The clinical spectrum includes optic neuritis, transverse myelitis, acute disseminated encephalomyelitis (ADEM), cortical 
encephalitis, and brainstem or cerebellar involvement. Age-related phenotypic differences are observed, with ADEM 
predominating in children and optic neuritis being more common in adults. Biomarkers such as serum MOG-IgG titers, 
cerebrospinal fluid (CSF) leukocytosis, and oligoclonal band status may reflect disease activity and help predict relapse risk. 
Persistent seropositivity is associated with a higher likelihood of recurrence, whereas transient positivity correlates with a 
more favorable course. Acute management primarily includes high-dose corticosteroids, intravenous immunoglobulins 
(IVIG), and plasma exchange (PLEX). Long-term treatment involves immunomodulatory or immunosuppressive therapies, 
with oral corticosteroids and IVIG demonstrating the best balance of efficacy and tolerability. 
Conclusions. MOGAD represents a distinct immunological entity with specific clinical, radiological, and serological 
features. Ongoing research continues to refine diagnostic criteria, biomarkers, and therapeutic strategies, improving disease 
recognition and management. 
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Introduction 

Myelin oligodendrocyte glycoprotein-associated disease (MOGAD) is an autoimmune disorder 

associated with antibodies against a glycoprotein found on the surface of myelinated oligodendrocytes. Myelin 

oligodendrocyte glycoprotein (MOG) is found exclusively in the central nervous system(Wynford-Thomas et 

al., 2019). Recently, MOGAD has been distinguished from multiple sclerosis (MS) and neuromyelitis optica 

spectrum disorders (NMOSD) with positive IgG antibodies against aquaporin 4 (AQP4)(Sechi et al., 2022). 

Due to the similarity of clinical symptoms and imaging findings, NMOSD and MOGAD were, until recently, 

diagnosed as MS. Research into MOG antibodies has been ongoing for several decades, suggesting that they 

play a role in inflammatory diseases of the central nervous system (CNS). This was confirmed when their 

presence was detected in serum and cerebrospinal fluid (CSF) in patients with multiple sclerosis (MS). Highly 

sensitive and specific methods for detecting MOG antibodies have recently been developed using cell-based 

assays, enabling the identification of patients with MOG antibodies (Wynford-Thomas et al., 2019). The course 

of the disease may be monophasic or relapsing, but recent studies indicate that in individuals under clinical 

observation for over 5 years, a relapsing course occurs in 72% of patients(Trewin et al., 2025). The disease is 

debilitating and may result in neurological disability—motor impairments, loss of visual acuity, and cognitive 

dysfunction (Andersen et al., 2025; Huda et al., 2021). Permanent disability develops in 50–80% of 

patients(Wynford-Thomas et al., 2019). Both MOGAD and NMOSD can present with optic neuritis and 

myelitis, but they differ in terms of pathophysiology, clinical features, biomarkers, and neuroimaging findings 

(Uzawa et al., 2024). 
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Materials and Methods 

A systematic literature review was conducted through a comprehensive search of databases (via the 

PubMed and Google Scholar platforms). The following keywords were used:: „MOGAD”, „MOG antibody”, 

„Myelin oligodendrocyte glycoprotein antibody associated disease”, „Myelin oligodendrocyte glycoprotein 

antibody” 

 

History 

In 1894, the French neurologist Eugène Devic described the case of a female patient with acute paralysis 

of the lower limbs and bilateral optic neuritis. During the post-mortem examination, demyelination of the optic 

nerves and spinal cord was observed, but no changes were noted in the brain. In the same year, Fernand Gault, 

a student of Devic’s, published an analysis of this case in his doctoral thesis. The year 1894 is recognised as 

the first time the term NMO- inflammation of the optic nerve and spinal cord (Jarius & Wildemann, 2013; 

Sechi et al., 2022). It is now recognised that the case described by Devic may have been a case of MOGAD 

rather than NMO (neuro-optic myelitis). Both conditions share common features such as optic neuritis and 

myelitis, but the patient described had bilateral optic neuritis. Furthermore, it occurred almost simultaneously 

with inflammation of the spinal cord in the lumbar region, which suggests a diagnosis of MOGAD (Asseyer 

et al., 2020; Sechi et al., 2022; Uzawa et al., 2024). 
In 2004, a study by Lennon et al. reported the presence of antibodies in patients with NMO that were 

absent in individuals with multiple sclerosis. It was later established that these antibodies target aquaporin-4 

and were named AQP4-IgG. (Lennon et al., 2005). Over the years, it became evident that patients with AQP4-

IgG may not meet the previous diagnostic criteria for NMO, which led to the introduction of a new definition—

NMOSD. In 2015, experts published diagnostic criteria that also included seronegative NMOSD (Sechi et al., 

2022; Wingerchuk et al., 2015). Research on the MOG protein began in the 1980s, when it was associated with 

autoimmune inflammation of the brain and spinal cord. In 2003, MOG-IgM was detected using the Western 

blot method and was considered a potential marker for predicting progression to multiple sclerosis. However, 

later studies showed that MOG antibodies are present not only in multiple sclerosis and other demyelinating 

diseases of the central nervous system, but also in healthy control groups.(Sechi et al., 2022; Wingerchuk et 

al., 2015). In 2007, it was demonstrated that MOG-IgG is present in patients with acute disseminated 

encephalomyelitis or optic neuritis, but not in those with multiple sclerosis. These antibodies were found in 

30–70% of individuals with seronegative NMOSD, as well as in patients with demyelinating diseases of the 

central nervous system other than multiple sclerosis.(Sechi et al., 2022). In 2023, ECTRIMS recognized that 

the pathologies of multiple sclerosis, NMOSD, and MOGAD are distinct, and separate diagnostic criteria for 

MOGAD were established (Cacciaguerra & Flanagan, 2024). 

 

Pathophysiology 

As in many autoimmune diseases, the exact pathophysiology of MOGAD remains incompletely 

understood. The underlying mechanism involves an immune attack on oligodendrocytes mediated by MOG-

IgG antibodies, leading to damage of the myelin sheath. Importantly, neurons and astrocytes are relatively 

spared, which may explain why patients with MOGAD generally have a more favorable prognosis compared 

to those with NMOSD or multiple sclerosis. Pathogenic antibodies—AQP4-IgG in NMOSD and MOG-IgG in 

MOGAD—are produced by peripheral B cells and predominantly circulate outside the central nervous system. 

The cytokine IL-6 is thought to facilitate their entry into the CNS by increasing the permeability of the blood–

brain barrier. 

MOG-IgG belongs to the IgG1 subclass and has the ability to activate the complement system; however, 

its exact role in MOGAD pathogenesis has not been clearly established. Some reports describe complement 

deposition around blood vessels and elevated complement levels within MOGAD lesions, but the evidence 

remains inconclusive. 

Animal studies investigating CNS injury in MOGAD have yielded inconsistent results, partly because 

human MOG-IgG shows limited cross-reactivity with MOG proteins found in rodents (Höftberger et al., 2020; 

Takai et al., 2020). 

In NMOSD, a central role is played by AQP4-IgG, which targets the aquaporin-4 water channel. This 

leads to activation of the complement cascade and, consequently, astrocyte damage. This process occurs 

because the anaphylatoxin C5a—a byproduct of complement activation—acts as a chemoattractant for 

granulocytes, which secondarily contributes to axonal loss and demyelination of surrounding tissues 

(Cacciaguerra & Flanagan, 2024; Sechi et al., 2022; Uzawa et al., 2024). 
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Epidemiology 

The incidence and prevalence of MOGAD are difficult to determine, as clear diagnostic criteria for the 

disease were only established in 2023. According to available studies conducted in different countries, 

prevalence ranges from 0.51 to 3.42 per 100,000 individuals. Individual reports have estimated an incidence 

of 0.112 per 100,000 person-years in a cohort from Martinique and 0.48 per 100,000 person-years in Italy (Hor 

& Fujihara, 2023; Uzawa et al., 2024). Globally, the incidence of the disease is estimated at 6–34 new cases 

per million people per year, while prevalence is approximately 20 cases per million individuals (Banwell et 

al., 2023). To date, no significant association has been observed between geographic region or ethnic group 

and the incidence of MOGAD (Hor & Fujihara, 2023; Huda et al., 2021; Jurynczyk et al., 2017; Uzawa et al., 

2024). MOGAD can occur at any age, but it is most commonly diagnosed between 20 and 40 years of age, in 

contrast to seropositive NMOSD, which typically presents in older patients (Cortese et al., 2023a; Duchow et 

al., 2024; Nakamura et al., 2023; Uzawa et al., 2024). Most studies report a higher prevalence of MOGAD in 

men. However, some reports suggest that the incidence may be similar between females and males (Banwell 

et al., 2023; Cobo-Calvo et al., 2018; Nagireddy et al., 2021). There are also studies indicating a higher 

incidence of the disease among women (Cortese et al., 2023b; Hor & Fujihara, 2023; Huda et al., 2021; 

Jurynczyk et al., 2017; Nakamura et al., 2023). Depending on the patient’s age, different disease phenotypes 

predominate. For example, transverse myelitis and optic neuritis are more common in adults than in children. 
In contrast, children more frequently present with cortical encephalitis or acute disseminated 

encephalomyelitis (ADEM) (Banwell et al., 2023; Uzawa et al., 2024). MOGAD is typically associated with 

clinical phenotypes such as acute disseminated encephalomyelitis (ADEM), optic neuritis (ON), and transverse 

myelitis (TM), and less commonly with cortical encephalitis, or brainstem and cerebellar involvement 

(Andersen et al., 2025; Banwell et al., 2023). Among children, the most common phenotype is acute 

disseminated encephalomyelitis (ADEM), whereas in adults optic neuritis is the most frequently observed 

presentation (Andersen et al., 2025; Banwell et al., 2023; Spatola et al., 2023). Recent studies indicate that in 

patients followed for more than 5 years, a relapsing disease course occurs in 72% of cases (Trewin et al., 2025). 

It has been shown that in 20–57% of patients, an infection preceded the onset of MOGAD (Cobo-Calvo et al., 

2018; Dubey et al., 2019; Ramanathan et al., 2018). 

 

Disease Biomarkers 

Among biomarkers of disease course, several are recognized: serial serum MOG-IgG status, serum 

MOG-IgG titer, cerebrospinal fluid (CSF) oligoclonal band status, white blood cell count in CSF, and total 

protein concentration in CSF. 

In a 2025 review by Andersen et al., it was found that persistent MOG-IgG seropositivity across multiple 

serum measurements taken more than three months apart is associated with an increased risk of disease relapse. 

In contrast, transient seropositivity is linked to a lower risk of recurrence (Andersen et al., 2025). 

The ability of biomarkers to distinguish between disease remission and relapse has also been evaluated. 

Biomarkers of disease activity include serum MOG-IgG titer, cerebrospinal fluid (CSF) white blood cell count, 

CSF protein concentration, and CSF oligoclonal band status. 

Low or clearly positive serum MOG-IgG titers have been associated with disease relapse, whereas 

negative titers are linked to remission. The presence of leukocytosis in the CSF has been significantly 

associated with acute attacks, while CSF oligoclonal bands are more often associated with remission. At 

present, there are no validated reference ranges established for these biomarkers (Andersen et al., 2025). 

 

Clinical Manifestations 

The most common initial symptom in adults is optic neuritis, whereas in children—particularly those 

under 11 years of age—acute disseminated encephalomyelitis (ADEM) is most frequently observed, with or 

without associated optic nerve involvement (Banwell et al., 2023). In a study conducted in the United Kingdom, 

optic neuritis was reported in 55% of patients, with bilateral involvement in 24%. Isolated transverse myelitis 

occurred in 18% of cases, while longitudinally extensive myelitis was observed in 14% and short-segment 

involvement in 4%. Concurrent optic neuritis and transverse myelitis were found in 9% of patients, and acute 

disseminated encephalomyelitis (ADEM) or ADEM-like features were reported in 18% (Jurynczyk et al., 

2017). Optic disc swelling is observed in 45–86% of patients with optic neuritis in the course of MOGAD, and 

in about half of these cases there is a reduction in visual acuity, which typically improves after acute treatment 

(Chen et al., 2018; Rempe et al., 2021). Symptoms such as nausea, vomiting, and hiccups have also been 

observed in 91% of patients during an attack, and in some cases they may occur prior to its onset (Jurynczyk 
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et al., 2017). Less common manifestations include cortical encephalitis, demyelinating attacks affecting the 

cerebellum and brainstem, cranial neuropathies, progressive white matter damage, tumefactive brain lesions, 

and central nervous system dysfunction associated with demyelinating changes (Banwell et al., 2023). 

Transverse myelitis is a common symptom in MOGAD, and it is estimated that more than half of patients 

experience moderate to even severe symptoms at the peak of an attack (Wegener-Panzer et al., 2020). 

 

Disease Relapses 

MOGAD can follow either a monophasic or a relapsing disease course (Armangue et al., 2020; 

Jurynczyk et al., 2017; Nakamura et al., 2023; Waters et al., 2020). In patients with long-term follow-up, the 

median time between disease onset and relapse is 6 months, and relapses occur in 50–70% of patients 

(Jurynczyk et al., 2017; Reindl & Waters, 2019). Among patients followed for more than 5 years, a relapsing 

disease course is observed in 72% of cases. 

Most patients recover well; however, it is estimated that up to 45% of patients may be left with 

permanent disability (Ciron et al., 2020; Uzawa et al., 2024). In one study, severe visual impairment persisted 

in 16% of patients (Reindl & Waters, 2019; Uzawa et al., 2024). To date, the long-term prognosis has not been 

thoroughly investigated; however, residual disability in MOGAD is considered to be milder than in 

seropositive NMOSD. 
The risk of recurrence is highest during the first year following the onset of the attack (Huda et al., 2021; 

Jurynczyk et al., 2017). It is believed that a reduced risk of relapse is associated with the TM attack phenotype, 

discontinuation of corticosteroids for more than one month, male gender, and onset of the disease after the age 

of 16 (Dubey et al., 2019; Jurynczyk et al., 2017; Trewin et al., 2025). 

 

Diagnostic Criteria for MOGAD 

The diagnostic criteria were published in 2023 by the International MOGAD Panel. Diagnosis primarily 

requires the exclusion of alternative conditions, including multiple sclerosis (MS). In addition, at least one core 

clinical demyelinating event is required together with a clearly positive serum MOG-IgG result. 

If MOG-IgG is low, unknown, or negative in serum but positive in cerebrospinal fluid (CSF), diagnosis 

can still be made provided there is at least one core demyelinating event plus one characteristic clinical feature 

or MRI finding, along with a negative AQP4-IgG test result (Banwell et al., 2023; Uzawa et al., 2024). 

Core demyelinating clinical events include optic neuritis, myelitis, acute disseminated 

encephalomyelitis (ADEM), cerebral deficits, brainstem or cerebellar deficits, and cortical encephalitis (often 

accompanied by seizures) 

Clinical or MRI findings: 

Optic neuritis, which may present as bilateral simultaneous involvement or longitudinal optic nerve 

lesions, with optic nerve sheath enhancement and swelling of the optic disc. 

Myelitis, which may include central spinal cord lesions, the characteristic H-sign in the conus medullaris, 

or longitudinally extensive spinal cord involvement. 

Brain involvement (including multiple ill-defined T2-hyperintense lesions in the supratentorial and 

often infratentorial white matter, deep grey matter involvement, cortical lesions with or without enhancement 

of the lesion and meninges, as well as poorly defined T2 signal abnormalities affecting the middle cerebellar 

peduncle, pons, or medulla oblongata) (Banwell et al., 2023). 

 

Treatment 

A survey conducted among practicing neurologists found that high-dose corticosteroids are the primary 

treatment for acute attacks. Intravenous administration of these drugs leads to a significant reduction in 

symptoms (in cooperation with the Neuromyelitis Optica Study Group (NEMOS) et al., 2016; Jurynczyk et 

al., 2017; Ramanathan et al., 2018; Trewin et al., 2024; Wong et al., 2018). One of the regimens recommended 

for treatment is 30 mg/kg per day or 1 g daily for 3–5 days (Andersen & Brilot, 2025). In the case of an acute 

attack, administration of intravenous immunoglobulins (IVIG) and/or plasma exchange (PLEX) is 

recommended (Hacohen & Banwell, 2019; Ramanathan et al., 2016). In a recent study, it was shown that early 

use of plasma exchange (PLEX) combined with disease-modifying therapy can help achieve remission and 

reduce the risk of permanent disability (Schwake et al., 2025). Stopping or reducing corticosteroid doses too 

quickly increases the risk of relapse (Andersen & Brilot, 2025). The proposed oral treatment and dosing 

regimen is 12.5 mg of prednisone daily for adults and 0.16 mg/kg/day for children for at least 3 months, or 60 
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mg daily for adults with a gradual taper of 5 mg per week over a total of 12 weeks (Andersen & Brilot, 2025; 

Trewin et al., 2024; Wolf et al., 2023). 

In a meta-analysis, the effectiveness of several treatments was compared, including rituximab (RTX), 

mycophenolate mofetil (MMF), azathioprine (AZA), intravenous immunoglobulins (IVIG), oral 

corticosteroids (OC), cyclophosphamide (CTX), methotrexate (MTX), and disease-modifying therapies (DMT) 

(Wang et al., 2022). Immunoglobulin therapy was identified as the most effective option, followed by oral 

corticosteroids (OC). It was shown that azathioprine (AZA), mycophenolate mofetil (MMF), and rituximab 

(RTX) reduce the relapse rate and may therefore be used as alternative treatment options. Oral corticosteroids 

were among the most effective treatments and were associated with fewer adverse effects compared with other 

agents, except for immunoglobulin therapy.(Wang et al., 2022). 

 

Conclusions 

Over the past 20 years, demyelinating diseases of the central nervous system have been extensively 

studied, leading to the identification and characterization of disorders associated with antibodies other than 

those seen in multiple sclerosis (Flanagan, 2019; Lennon et al., 2004; O’Connor et al., 2007; Reindl & Waters, 

2019; Sechi et al., 2022). 

MOG-IgG is a key diagnostic criterion, together with the presence of compatible clinical manifestations 
(Andersen et al., 2025). 

Despite their similarities, MOGAD and NMOSD differ significantly in terms of disease course, relapse 

prognosis, level of disability, and, most importantly, their clinical and radiological characteristics. 

Serological status and MOG-IgG titers, as well as CSF leukocytosis, are biomarkers of disease activity, 

suggesting the value of regular serum monitoring. High MOG-IgG titers have been clearly associated with 

disease attacks, whereas low titers have been linked to remission (Andersen et al., 2025). 

In the treatment of MOGAD, oral corticosteroids and intravenous immunoglobulins have shown the 

highest efficacy and the best tolerability (Wang et al., 2022). 
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