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Abstract
Introduction and Objective. Myelin oligodendrocyte glycoprotein-associated disease (MOGAD) has emerged as a distinct 
entity among demyelinating diseases of the central nervous system (CNS). It most commonly manifests around the age of 
30 and affects both sexes genders equally. MOGAD includes a broad range of clinical presentations, such as optic neuritis, 
transverse myelitis, acute disseminated encephalomyelitis, and cerebral cortical encephalitis. The aim of the review is to 
summarize recent advances in the clinical and radiological characterization of MOGAD, with a focus on diagnostic criteria. 
Review Methods. A narrative review was conducted using PubMed, Scopus, and Web of Science. The search included MeSH-
based key words: CNS demyelinating autoimmune diseases, myelin oligodendrocyte glycoprotein, myelin oligodendrocyte 
glycoprotein antibody–associated disease, neuromyelitis optica spectrum disorders, and multiple sclerosis, supplemented 
by free-text terms. Eligible studies were selected based on predefined criteria and methodological quality.�  
Brief description of the state of knowledge. MOGAD shares partial clinical and radiological overlap with other CNS 
demyelinating diseases. Optic neuritis and transverse myelitis are the most frequent manifestations, while and magnetic 
resonance imaging (MRI) often shows transient, poorly demarcated lesions that resolve over time. The 2023 International 
MOGAD Panel criteria unified diagnostic standards by integrating core clinical syndromes, MOG-IgG detection, and supportive 
MRI findings.�  
Summary. Although substantial progress has been made in characterizing the clinical spectrum, radiological features, and 
diagnostic approaches of MOGAD, significant gaps persist due to the lack of long-term data on disease trajectory. Future 
research should focus on disability outcomes and progression, as well as on elucidating epidemiological characteristics. 
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INTRODUCTION AND OBJECTIVE

Myelin Oligodendrocyte Glycoprotein-Associated Disease 
(MOGAD) is a rare, antibody-mediated inflammatory 
demyelinating disorder of the central nervous system (CNS), 
which has recently been recognized as a distinct disease entity 
from both neuromyelitis optica spectrum disorders (NMOSD) 
and multiple sclerosis (MS) [1]. Although MOGAD shares 
some clinical and radiological features with NMOSD and 
MS, it is considered a distinct entity with different underlying 
immunopathology, patient profile, clinical manifestations, 
radiological features and treatment management [2]. 
MOGAD presents a wide range of clinical presentations, 
including optic neuritis (ON), transverse myelitis (TM), 

acute disseminated encephalomyelitis (ADEM), and 
cerebral cortical encephalitis [1]. The disease course can 
be either monophasic, usually linked to a favourable long-
term outcome, or relapsing. Even in the relapsing form, 
recovery after attacks is often better than in NMOSD [3]. 
Unlike MS, where disability may gradually accumulate due 
to progression, long-term impairment in MOGAD typically 
results from incomplete relapse recovery [4, 5].

Because of the overlap with NMOSD and MS, and the 
lack of previously validated internationally recognized 
diagnostic criteria, in 2023, the International MOGAD Panel 
proposed consensus diagnostic criteria [5]. These criteria 
integrate well-defined clinical manifestations with MOG-
IgG antibody testing and supportive imaging findings, while 
also emphasizing the importance of differential diagnosis, 
exclusion of alternative autoimmune demyelinating CNS 
disorders, and cautious interpretation of antibody testing 
results. Since then, the proposed criteria have been validated 
in multiple studies, demonstrating excellent performance 
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and high diagnostic utility in both paediatric and adult 
populations [6–9].

OBJECTIVE

The aim of this narrative review is to summarize the current 
state of knowledge regarding the clinical manifestations, 
radiological features, diagnostic work-up, and therapeutic 
strategies in MOGAD. The review provides an up-to-date 
and concise overview of this rare but clinically significant 
demyelinating disease of the CNS, characterized by 
considerable clinical overlap with MS and NMOSD. It 
summarizes current knowledge on clinical and radiological 
presentations, diagnostic criteria and their caveats, as well as 
the limitations and nuances involved in their interpretation, 
and further provides an overview of current strategies for the 
treatment of acute demyelinating episodes and maintenance 
therapy. Additionally, it highlights the need for heightened 
diagnostic vigilance, greater clinical awareness, and careful 
consideration of differential diagnoses.

MATERIALS AND METHOD

The review was designed to synthesize and critically evaluate 
the current state of knowledge on the clinical and radiological 
features, diagnostic approaches, and laboratory findings in 
MOGAD. A comprehensive literature search was carried out 
in July 2025 using three major electronic databases: PubMed, 
Scopus and Web of Science. These databases were selected for 
their broad biomedical coverage, methodological rigour in 
indexing, and recognized international standards, ensuring 
retrieval of high-quality peer-reviewed publications. The 
search strategy combined Medical Subject Headings (MeSH) 
with supplementary free-text terms, applied whenever 
necessary to broaden the scope of the search. The key words 
included: CNS demyelinating autoimmune diseases, myelin 
oligodendrocyte glycoprotein, myelin oligodendrocyte 
glycoprotein antibody–associated disease, neuromyelitis 
optica spectrum disorders, and multiple sclerosis. Additional 
free-text terms related to MOGAD comprised optic neuritis, 
transverse myelitis, acute disseminated encephalomyelitis, 
cerebral cortical encephalitis, MRI features, diagnostic 
criteria, serological testing, disease course, long-term 
outcomes, acute attack treatment, immunotherapy, 
maintenance therapy, and relapse prevention.. The literature 
selection process followed a two-stage approach. First, the 
titles and abstracts were screened for relevance to the subject, 
methodological transparency, and overall, the quality of 
the evidence. In the second step, the full texts of potentially 
eligible articles were assessed with particular emphasis on the 
precision of clinical manifestation description, the adequacy 
and detail of radiological and serological assessments, the 
consistency and transparency of applied diagnostic criteria 
and treatment methods, and the length and reliability 
of follow-up in reporting disease course and disability 
outcomes. The quality of the included evidence was assessed 
based on study design and scale, with particular attention 
to multicentre cohort studies, prospective and retrospective 
longitudinal studies, and case-control studies. Due to the 
scarcity of systematic reviews and meta-analyses, reflecting 
the relative novelty of MOGAD as a distinct disease entity, 

the limited duration of observational follow-up, and the 
heterogeneity of diagnostic standards across earlier studies, 
high-quality narrative reviews authored by experts with 
recognized experience in the field, were also considered, 
provided they demonstrated methodological transparency 
and critical appraisal of the literature. Ultimately, a total of 
49 publications were included in the review.

Inclusion criteria. 1) Time frame: the search was restricted 
to articles published between 2016 – 2025, as this period 
encompasses the years in which most clinically relevant 
and methodologically robust studies on MOGAD were 
published, while also allowing inclusion of earlier works 
that were fundamental for understanding the disease in 
the years preceding the 2023 International MOGAD 
Panel diagnostic criteria. 2) Eligible publications: included 
prospective and retrospective cohort studies, case–control 
studies, and validation studies of diagnostic criteria. In view 
of the limited availability of systematic reviews and meta-
analyses, due to the recent recognition of MOGAD as a 
distinct clinical entity, the broad scope of the present review, 
and text length restrictions, information from selected high-
quality narrative reviews was referenced where necessary. 
3) Scope of content: studies were included if they addressed 
clinical presentations, epidemiological characteristics, 
disease course and disability progression, radiological 
features, and the currently applied diagnostic criteria with 
their recognized limitations. 4) Diagnostic criteria: for studies 
published after 2023, only those employing the International 
MOGAD Panel diagnostic criteria [5] were included, while 
for earlier studies predating the current diagnostic consensus, 
inclusion required confirmed serum MOG-IgG seropositivity 
in combination with compatible clinical manifestations. This 
ensured diagnostic uniformity while allowing continuity 
with studies and publications predating 2023. 5) The peer 
review process: only publications appearing in journals that 
apply a double-blind peer review system were considered 
eligible. This ensured the methodological rigour and scientific 
reliability of the included studies.

Exclusion criteria. 1) Language restrictions: publications 
written in languages other than English were excluded to 
ensure consistency of interpretation and comparability 
of findings. 2) Methodological shortcomings: studies with 
inadequate or unclear methodology, insufficient follow-
up periods, lack of control groups when required, or low 
transparency in outcome reporting were excluded to 
minimize the risk of bias and unreliable conclusions. 3) 
Lack of clinical applicability: articles primarily focused on 
immunopathology, and purely experimental or molecular 
neuroscience without direct clinical correlation to purely 
clinical aspects of the disease, diagnostic processes, or patient 
outcomes were excluded, to maintain the clinical focus of this 
review. 4) Low-quality narrative reviews: narrative reviews that 
lacked critical appraisal of literature, were based primarily on 
isolated case observations and lacked a systematic scientific 
approach or failed to provide a transparent description of 
their methodology and inclusion process were excluded.

Limitations of the study. Relocated to usual place before 
Conclusions.
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STATE OF KNOWLEDGE

Clinical presentation. MOGAD is a recent addition to 
the group of CNS inflammatory demyelinating diseases, 
which also include MS and NMOSD. While patients with 
these disorders may present with some overlapping clinical 
manifestations, the diagnostic work-up is important to 
distinguish between them based on patient profile, clinical 
phenotype, neurological examination, serological and 
cerebrospinal fluid testing, and imaging features [3]. Table 
1 summarizes the key demographic, clinical, serological, and 
radiological distinctions between MOGAD, NMOSD, and 
MS, highlighting the principal features that aid in differential 
diagnosis.

Due to the brief period since MOGAD was established 
as a distinct disease entity and the absence of international 
and regional patient registries, epidemiological data 
remain scarce compared with other CNS demyelinating 
disorders. Consequently, the incidence and prevalence in 
Poland and other Central European countries remains to 
be established. To date, the most comprehensive review on 
the epidemiological background of MOGAD was provided 
in 2023 by Hor and Fujihara, who analyzed seven large 
population-based studies from around the world [14]. 
According to their findings, the onset of MOGAD can occur 

across all age groups, with a median age at onset of 28–30 
years, and there appears to be no clear female predominance 
in the overall gender distribution [14]. The estimated global 
prevalence of MOGAD was approximately 1.3–2.5 per 
100,000 individuals, with the annual incidence ranging from 
approximately 3.4–4.8 per 1,000,000 individuals [14]. In the 
paediatric population below 18 years, MOGAD accounts for 
up to 35–40% of cases of CNS demyelinating attacks [14, 15]. 
While the disease onset can also manifest in individuals 
after the age of 50 years, being termed late-onset MOGAD, 
similarly to other CNS demyelinating disorders, older-onset 
groups have not yet received appropriate research focus. The 
epidemiological data on this subgroup remains limited, with 
only isolated cohort studies and case series reporting its 
prevalence and distinct clinical characteristics [16]. However, 
in all cases, it should be noted that the overall prevalence and 
incidence of MOGAD are expected to increase with rising 
disease recognition and availability of laboratory testing, 
including identification of patients with mildly symptomatic 
disease, monophasic disease course, and atypical clinical 
manifestations [3, 14]. Preliminary findings suggest that in 
20–40% of cases, the onset of MOGAD is preceded by an 
infection or vaccination, and in contrast to MS and NMOSD, 
no definitive HLA associations have yet been consistently 
established [14, 17].

Table 1. Key distinguishing demographic, clinical, and MRI features of MOGAD, NMOSD, and MS [1,2,10–13]

MOGAD NMOSD MS

Typical age of onset Around 30 Around 40 Around 30

Paediatric onset Common Extremely rare Rare

Gender distribution Equal distribution in both genders AQP4 −NMOSD: equal distribution in 
both genders
AQP4 + NMOSD: female predominance

Female predominance

Precedent infection/ immunization Common Rare Rare

Disease course Relapsing or monophasic Generally relapsing; a progressive 
course is extremely rare

Generally relapsing, progressive from 
onset, relapsing patient may develop 
secondary progression

Type of relapses Commonly optic neuritis Optic neuritis, longitudinally extensive 
transverse myelitis

Any, with relapse phenotype predicted 
by previous relapse phenotypes

Optic Neuritis +++ +++ ++

Transverse myelitis ++ +++ +++

Area postrema syndrome Rare ++ Rare

Encephalopathy ++ Rare Rare

Seizures + Rare Rare

Focal neurological deficits ++ +/- +++

Autoantibodies MOG-IgG +; AQP4-IgG − AQP4-IgG + in majority; AQP4-IgG − in 
seronegative NMOSD; MOG-IgG −

MOG-IgG −; AQP4-IgG −

CSF Pleocytosis variable; OCBs rare Commonly ≥ 50 WCC/mm3; glial 
fibrillary acidic protein at relapse; OCBs 
in 10–25%

Commonly < 50 WCC/mm3; OCBs in up 
to 95% of MS patients

MRI brain ‘Fluffy-like’ T2 hyperintense lesions 
in both white and deep grey matter; 
bilateral lesions at onset; periventricular 
infratentorial, juxtacortical lesions rare; 
common involvement of cerebellar 
peduncles

T2 hyperintense lesions around the 3rd 
and 4th ventricle and the aqueduct of 
Sylvius; hyperintense area postrema 
lesions; corticospinal tracts lesions, 
sometimes extensive white matter 
lesions

Presence of ‘Dawson’s fingers’, 
ovoid periventricular, infratentorial, 
juxtacortical lesions

MRI spinal cord Single or multiple longitudinally 
extensive lesions, occasionally shorter 
lesions; spinal conus often involved; 
central grey matter involvement

Single, longitudinally extensive lesion; 
common involvement of the entire 
transverse diameter of the spinal cord; 
conus rarely involved

Multiple short focal lesions; common 
peripheral involvement; spinal conus 
rarely involved

Abbreviations: AQP4 – aquaporin-4; CSF – cerebrospinal fluid; MOG-IgG – myelin oligodendrocyte glycoprotein immunoglobulin G; MOGAD – myelin oligodendrocyte glycoprotein antibody-
associated disease; MRI – magnetic resonance imaging; MS – multiple sclerosis; NMOSD – neuromyelitis optica spectrum disorder; OCBs – oligoclonal bands, WCC white cell count
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The clinical manifestations of MOGAD are diverse, but 
there are some combinations of symptoms, universal to most 
cases. MOGAD diagnostic criteria published by International 
MOGAD Panel in 2023 included optic neuritis, transverse 
myelitis, acute disseminated encephalomyelitis, cerebral 
monofocal or multifocal deficits, brainstem or cerebellar 
deficits, and cerebral cortical encephalitis, as core clinical 
features of MOGAD [5] (Tab. 2).

However, the symptomatic presentation of MOGAD varies 
greatly and may manifest as a combination of the above-
mentioned syndromes or as other rare entities, including 
autoimmune or atypical encephalitis, aseptic meningitis, 
progressive leukodystrophies, peripheral nervous system 
syndromes, cranial neuropathies, and opsoclonus–
myoclonus syndrome [20, 22, 23]. Importantly, clinical 
manifestation of MOGAD differs with age, while ON is 
the most common manifestation encountered in the adult 
population, whereas in the paediatric population, the most 
common first manifestation is an ADEM-like presentation, 
with or without accompanying ON [12]. Patients with 
late-onset MOGAD more often present with isolated optic 
neuritis, whereas other clinical manifestations, like ADEM 
and TM are less common in this group [24, 25]. Notably, 
while TM in younger-onset patients is typically characterized 
by a longitudinally extensive phenotype, older individuals 
are more likely to present with shorter lesions. In addition, 

elderly patients with MOGAD may more frequently exhibit 
white matter and periventricular abnormalities, which are 
thought to reflect the influence of comorbidities and age-
related changes rather than the disease itself [24, 25].

Beyond the overview of radiological presentations, several 
imaging aspects deserve particular attention. The dynamic 
evolution of lesions on MRI during a single demyelinating 
attack is more frequently observed in MOGAD than in other 
CNS demyelinating diseases [28, 29]. The characteristic 
appearance and subsequent resolution of lesions within 
the same demyelinating attack on repeated MRI scans 
should prompt consideration of MOGAD in the differential 
diagnosis [29, 30]. Radiological lag, defined as a delay between 
the onset of symptom and the appearance of radiological 
abnormalities, appears to be more characteristic of MOGAD 
than of both MS and NMOSD. In a recent multicentre study, 
radiological lag was reported in approximately 10% of 
MOGAD patients, where the initial MRI, obtained a median 
of five days after symptoms onset, appeared normal despite 
clear neurological deficits on examination [29]. This feature 
was observed in both paediatric and adult patients, and 
intra-attack MRI changes were significantly more frequent 
in MOGAD, affecting 59% of patients, compared with 26% 
in MS and 21% in NMOSD [29]. Importantly, complete 
resolution of T2 abnormalities on MRI within weeks after 
a demyelinating attack has been described as a distinctive 

Table 2. The most common clinical manifestations of MOGAD, defined by the International MOGAD Panel, included in the 2023 proposed MOGAD 
diagnostic criteria [3–5,10,12,15,18–21]

Core clinical manifestation Clinical presentation and distinguishing features

Optic neuritis •	 The most common clinical presentation of 
MOGAD

•	 Up to 50% of cases preceded by periorbital or 
frontotemporal headache

•	 Uni- or bilateral involvement, with bilateral ON 
chracteristic of MOGAD 

•	 Relapses in 30-50% of patients, often unilateral
•	 Severe vision loss with retroorbital pain
•	 Optic disc oedema frequently visible on 

fundoscopic examination
•	 Rapid improvement to full or near normal visual 

acuity following corticosteroid therapy

Transverse myelitis •	 Moderate to severe deficits: sensory, motor, and 
sphincter involvement

•	 Occurs as isolated clinical manifestation or in 
combination with ADEM or ON

•	 Up to 10% of patients have no detectable spinal 
abnormalities on MRI at onset

•	 EDSS score >4 in over 50% of patients during the 
acute phase

•	 Quick motor recovery after treatment
•	 Residual sphincter or erectile dysfunction may 

persist

ADEM •	 Most frequent manifestation in pediatric 
population and rarely encountered in adults

•	 Frequently preceded by an infectious prodrome 
(mostly respiratory) and fever

•	 Symptoms include polyfocal neurological deficits 
with encephalopathy

•	 Complete or almost complete recovery in most 
patients

•	 Disease course monophasic in the majority of 
cases, with relapses in some patients presenting 
as MDEM

Core clinical manifestation Clinical presentation and distinguishing features

Brainstem or cerebellar 
deficits

•	 Rarely seen in isolation, mainly in combination 
with optico-spinal manifestations

•	 Large MCP lesions with pons involvement 
characteristic of MOGAD

•	 Symptoms may include ataxia, cranial nerve 
deficits, altered consciousness, hypoventilation, 
or weakness

•	 Brainstem involvement may be a risk factor for 
higher disability in future

Cerebral cortical 
encephalitis

•	 Focal encephalitis with fever, headache, reduced 
consciousness, focal or generalized seizures

•	 Seizures may be the sole clinical manifestation 
at onset

•	 Signs of raised ICP may occur
•	 Lesions localized mainly in cortical regions, often 

with FLAMES phenotype
•	 In pediatric population may occur as dual 

seropositive autoimmune encephalitis, with 
concurrent NMDA receptor encephalitis

Cerebral mono-focal or 
multifocal deficits*

•	 Neurological deficits usually follow a subacute 
course, progressing from onset to peak over 
several hours to a few days

•	 Initial MRI scans may be unremarkable in a subset 
of patients despite clear neurological deficits

•	 Various presentation depending on the affected 
regions

•	 Multifocal deficits without encephalopathy much 
more common in pediatric MOGAD, than in adults

Abbreviations: ADEM – Acute Disseminated Encephalomyelitis; EDSS – Expanded Disability Status Scale; FLAMES – Fluid-attenuated inversion recovery-hyperintense Lesions in Anti-MOG-
associated Encephalitis with Seizures; ICP – intracranial pressure; MDEM – multiphasic ADEM; MCP – middle cerebellar peduncle; MOGAD – myelin oligodendrocyte glycoprotein antibody-
associated disease; MRI – magnetic resonance imaging; MS – multiple sclerosis; NMDA – N-methyl-D-aspartic acid; NMOSD – neuromyelitis optica spectrum disorder, TM – transverse myelitis.
*This broad category of deficits has been included in the 2023 proposed diagnostic criteria for MOGAD; includes all neurological deficits, with lesions characteristic of MOGAD confirmed on MRI scans
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hallmark of MOGAD, which is typically accompanied by 
substantial or even complete clinical recovery following 
immunotherapy [29–31].

Another notable observation involves optic nerve 
abnormalities on MRI. While Table 3 highlights the typical 
anterior, bilateral, and longitudinally extensive pattern of 
ON, it should be emphasized that optic perineuritis, defined 
by circumferential enhancement of the optic nerve sheath 
and adjacent orbital fat, constitutes a particularly suggestive 
radiological marker of MOGAD. This feature, documented 
in recent imaging studies [20, 26], is uncommon in other 
CNS demyelinating diseases.

On MRI, spinal cord lesions in MOGAD typically 
involve the central grey matter, producing the characteristic 
‘H-sign’, although this feature may be overlooked on sagittal 
projections [20, 26]. Lesions may be short or multifocal and 
can occasionally mimic the patchy, peripheral distribution 
seen in MS [12]. Moreover, patients with late-onset 
MOGAD often display shorter and less extensive spinal 
cord involvement than younger individuals, a pattern likely 
shaped by age-related immune changes and comorbidities 
[24]. Cortical and subcortical brain lesions in MOGAD, 
observed during acute demyelinating episodes, are transient 
and do not leave chronic atrophic sequelae [27, 28]. In the 
supratentorial region, cortical and subcortical lesions 
predominate within the frontal and temporal lobes and may 
extend into juxtacortical white matter or deep grey nuclei, 
particularly the thalamus and basal ganglia. Infratentorial 
involvement most frequently affects the pons and middle 
cerebellar peduncles, occasionally extending to the cerebellar 
hemispheres or brainstem tegmentum [12, 20, 26].

In contrast, MS is characterized by numerous, sharply 
demarcated periventricular and juxtacortical plaques, 
frequently aligned along medullary veins in the typical 
‘Dawson’s fingers’ pattern, which may evolve into chronic T1-

hypointense ‘black holes’ [28]. In NMOSD, by contrast, brain 
lesions preferentially localize around the third and fourth 
ventricles, the periaqueductal region, and the area postrema 
[32]. In MOGAD, leptomeningeal enhancement is often 
visible adjacent to the affected cortical regions, a radiological 
feature rarely encountered in either MS or NMOSD [26, 27]. 
A distinct cortical phenotype known as FLAMES (FLAIR-
hyperintense Lesions in Anti-MOG-Associated Encephalitis 
with Seizures) represents a manifestation of cerebral cortical 
encephalitis associated with MOGAD. It is characterized 
by unilateral cortical hyperintensity, often with overlying 
leptomeningeal enhancement and seizures, and is considered 
highly suggestive of MOGAD [5, 33]. Although variants with 
bilateral or multifocal cortical lesions have been described, 
FLAMES remains relatively specific for MOGAD and may 
co-exist with other brain lesions or ON [20].

Relapse risk and disease course. MOGAD patients can 
experience either a monophasic or relapsing disease course 
[3]. The 2025 study by Trewin et  al. analyzed data from 
4,699 MOGAD patients compiled from studies conducted 
worldwide [4]. The authors noted that 47% of patients followed 
for 6–24 months experienced disease relapses, while this 
proportion increased to 72% among those observed for more 
than 5 five years [4]. Other prospective and retrospective 
studies have similarly reported relapse rates within the range 
of 40 – 83% of patients [3, 10]. In previous studies, several 
clinical and demographic risk factors for the disease relapsing 
course have been identified. One of the most consistent 
and widely established predictors for the future recurrence 
is the persistence of MOG-IgG seropositivity after initial 
treatment [34]. While seroconversion to seronegative status 
after initial treatment was shown to be heavily associated 
with monophasic disease course lower risk for future relapses 
[4, 35]. Early relapses within the first year of disease have 

Table 3. MRI characteristics of core clinical manifestations of MOGAD included in the 2023 International MOGAD Panel diagnostic criteria 
[4,12,15,18,20,26,27]

Core clinical 
manifestation

MRI imaging features

Optic neuritis •	 T2 hyperintense lesions with optic nerve swelling
•	 Gadolinium enhancement of the affected nerve on T1-weighted 

imaging
•	 Lesions frequently bilateral, longitudinally extensive
•	 Predominant involvement of the anterior part of the optic 

pathway
•	 Optic nerve lesions accompanied by perineuritis with perineural 

or periorbital gadolinium enhancement

Transverse 
myelitis

•	 May present as LETM involving 3 or more vertebral segments, or 
as short-segment myelitis

•	 In LETM cervical and/ or thoracic spinal cord mainly affected
•	 Conus medullaris involvement frequent in MOGAD
•	 Lesion visible in the axial plane as a T2 hyperintense ‘H-sign’
•	 Gadolinium enhancement poorly accumulated in the spinal 

lesions, detected in only 25% of cases

Core clinical 
manifestation

MRI imaging features

ADEM •	 In paediatric ADEM multiple, diffuse, asymmetrical supra- and 
infratentorial T2 hyperintense lesions

•	 Lesions in paediatric ADEM located in white matter, cortex or 
deep grey nuclei

•	 Central vein sign rare
•	 ‘Open-ring’ gadolinium enhancement uncommon
•	 In adult MOGAD associated ADEM very few infratentorial or 

cortical T2 hyperintense lesions

Brainstem 
or cerebellar 
deficits

•	 Poorly demarcated, diffuse, bilateral, large T2 hyperintense 
lesions in brainstem or cerebellum

•	 MS-like phenotype brainstem lesions uncommon in MOGAD
•	 Characteristic bilateral pons and MCP involvement

Cerebral 
cortical 
encephalitis

•	 Isolated T2 hyperintense cortical lesions visible on FLAIR 
sequences

•	 Lesions often present as FLAMES phenotype
•	 Lesions mainly unilateral, rarely bilateral with leptomeningeal 

enhancement
•	 Cortical hyperintensity may be the only MRI abnormality

Cerebral 
mono-focal 
or multifocal 
deficits*

•	 Isolated or multiple, poorly demarcated T2 hyperintense supra- 
and infratentorial lesions

•	 Often located in the MCP, in supratentorial white matter or in 
cortical grey matter, or in deep grey nuclei

Abbreviations: MOGAD – myelin oligodendrocyte glycoprotein antibody-associated disease; ADEM – acute disseminated encephalomyelitis; MS – multiple sclerosis; NMOSD – neuromyelitis 
optica spectrum disorder; MRI – magnetic resonance imaging; EDSS – Expanded Disability Status Scale; LETM – Longitudinally extensive transverse myelitis; MCP – middle cerebellar peduncle; 
FLAMES – Fluid-attenuated inversion recovery-hyperintense Lesions in Anti-MOG-associated Encephalitis with Seizures; FLAIR – fluid-attenuated inversion recovery.
*This broad category of deficits has been included in the 2023 proposed diagnostic criteria for MOGAD; includes all neurological deficits, with lesions characteristic of MOGAD confirmed on MRI scans.
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also been shown to predict a relapsing course in the long 
term [36]. In adults and children, bilateral ON has been 
repeatedly associated with an increased relapse risk compared 
to transverse myelitis, which as single manifestation or in 
combination with other systems involvement, more often 
has been associated with a monophasic disease course [4, 
37]. In the paediatric population, ADEM-like phenotype 
was also shown to be largely associated with monophasic 
disease course [4].

Age at onset has been shown to influence the disease course 
on its own, with younger children, below 12 years, more often 
experiencing a monophasic trajectory and older children 
or adults being at higher risk of relapses [4]. In contrast to 
younger adults, individuals with late-onset MOGAD were 
shown to experience more disease course with fewer relapses 
[24]. The impact of age on disease course most likely stems 
from factors related both to immune system maturation in 
early life and to immune senescence later in adulthood.

Demographic factors are also becoming increasingly 
recognized. In the adult population, female gender and 
Hispanic ethnicity have emerged as risk factors for relapse, 
whereas children of white ethnicity seem comparatively less 
susceptible to recurrent attacks [38, 39]. Treatment-related 
factors also appear to play a significant role in shaping the 
course of the disease. Prolonged corticosteroid tapering after 
the demyelinating episode may delay early relapses, but long-
term benefits are yet less consistent [4]. Studies suggest also 
that early initiation of immunotherapies, particularly with 
rituximab or intravenous immunoglobulin, is associated 
with reduced risk of relapses in both the paediatric and adult 
population [4, 12]. In contrast, while some studies found no 
clear protective effect of maintenance of oral corticosteroid, 
others reported a potential benefit [4, 37, 39]. However, given 
methodological variability, differences in management 
strategies between centres, and limited follow-up in most 
studies, conclusions regarding the impact of treatment on 
relapse risk and disability progression in MOGAD should 
be interpreted with caution.

Current studies suggest that at the time of disease onset, 
MOGAD patients generally face a lower long-term risk of 
accruing severe disability compared with NMOSD and MS, 
although disability still accumulates in a stepwise manner 
following relapses [40]. Progression independent of relapse 
activity (PIRA), a measure indicating disability accumulation 
between attacks and a hallmark of MS, is not observed in 
either MOGAD or NMOSD [41, 42]. Instead, disability 
accrual in MOGAD occurs only at the time of clinical attacks, 
leading to a stepwise worsening as measured by the Expanded 
Disability Status Scale (EDSS) [42]. Clinical and radiological 
data indicate that recovery after relapses is often substantial 
and may be complete or nearly complete, although persistent 
visual pathway damage could be detected even in some 
clinically asymptomatic patients [4]. In contrast, in NMOSD 
and MS relapses are typically more disabling, recovery is 
frequently incomplete, and disability milestones, such as 
EDSS 4 or 6, are reached earlier and after fewer relapses than 
in MOGAD [40, 43]. Several clinical and demographic factors 
have been associated with an increased risk of faster disability 
accrual in MOGAD. Higher age at onset, particularly above 
50 years, markedly increases the probability of reaching 
disability milestones, such as EDSS 6 or 7, in comparison 
with younger onset populations [40, 44]. Furthermore, a 
higher EDSS score during the first attack has been linked 

with an elevated risk of sustained disability [43]. Finally, 
recurrent relapses remain the strongest predictor of long-
term disability accumulation, as progression occurs more 
frequently after subsequent relapses than after the onset 
episode [42]. However, it should be emphasized that in most 
studies published to date, disability in MOGAD has been 
assessed using the EDSS, mainly because no other tools 
have yet been validated for measuring disability progression 
in either NMOSD or MOGAD [45]. The EDSS, although 
originally developed for MS, focuses mainly on motor 
manifestations and may underestimate disability progression 
in other functional systems that are more commonly affected 
in MOGAD. Consequently, its usefulness in MOGAD 
patients has recently increasingly been questioned [45]. To 
address this limitation, novel measures such as visual acuity 
testing, optical coherence tomography with peripapillary 
retinal nerve fibre layer thickness, as well as radiological 
markers including lesion burden and atrophy patterns 
on MRI, and patient-reported outcomes, better suited to 
capture the distinct disability profile of MOGAD, have 
been proposed for use in clinical studies [4]. Therefore, the 
interpretation of studies focusing on disability progression 
in CNS demyelinating diseases other than MS should, at 
present, be approached with considerable caution.

Treatment. The treatment of an acute demyelinating 
episode in MOGAD patients primarily relies on rapid 
commencement of immunosuppressive treatment aimed at 
limiting inflammatory tissue injury and preventing long-term 
disability progression [1, 3]. Current studies emphasize that 
immunosuppressive treatment should be initiated early on, at 
hospital admission, when a demyelinating attack is clinically 
and radiologically suspected, after appropriate serum and 
cerebrospinal fluid samples have been obtained for MOG-
IgG testing [4, 12]. High-dose intravenous glucocorticoids 
currently remain the standard first-line treatment for acute 
attacks in MOGAD across most published studies, with 
intravenous methylprednisolone (IVMP) being the most 
widely-used and best-characterized among them [4, 46, 47]. 
The standard dosing regimen reported in most studies is 
1,000 mg of IVMP daily for 3–5 days in adults, whereas in 
paediatric patients the dosage is typically weight-based at 
approximately 30  mg/kg/day for a similar period [3, 48]. 
Recent studies suggest that oral glucocorticoids can achieve 
outcomes comparable to intravenous therapy in some cases, 
especially in patients presenting with isolated ON [46, 48].

Post-attack oral glucocorticoid tapering is commonly 
reported across studies [46–48]. Studies suggest that 
maintaining oral glucocorticoid taper for at least 3 months 
may prolong time to first relapse and reduce the risk of 
early relapse [3, 12, 46]. In this regard, the management 
of MOGAD differs from that of MS, in which prolonged 
glucocorticoid tapering is generally avoided because of 
limited long-term efficacy, and concerns related to cumulative 
adverse effects [3, 12]. In patients presenting with severe 
demyelinating attacks or in cases with an unsatisfactory 
response to IVMP treatment, escalation to apheresis therapy 
is strongly recommended as a second-line therapeutic 
option [47]. Both plasmapheresis and immunoadsorption 
have demonstrated high effectiveness in patients with 
MOGAD, with plasmapheresis being more commonly used 
across studies. [46, 47]. Typical treatment protocols involve 
approximately 5–7 apheresis cycles administered within 7–10 
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days following glucocorticoid failure, and some studies have 
explored the use of concomitant apheresis therapy combined 
with non-glucocorticoid immunosuppressive agents [47].

Intravenous immunoglobulins (IVIG) have also been used 
in the acute management of MOGAD; however, as with 
apheresis therapy, they are generally considered a second-line 
or adjunctive option for patients in whom glucocorticoids are 
contraindicated, poorly tolerated, or insufficiently effective 
[3, 47]. IVIG use has been reported more commonly in the 
paediatric population, where safety considerations, ease 
of administration, and situations in which escalation to 
apheresis, is not readily feasible or clinically appropriate and 
often favour an IVIG-based approach [4, 12].

At present, maintenance management in patients 
with MOGAD remains substantially limited by several 
factors, most notably the absence of large-scale, long-
term randomized controlled trials. Consequently, current 
evidence is derived mainly from retrospective observational 
cohorts, and treatment decisions are often influenced 
by local drug availability, as well as centre-specific 
experience and therapeutic preferences. Since maintenance 
treatment currently relies mainly on the off-label use of 
immunosuppressive agents, treatment regimens and dosing 
strategies are frequently adapted from other autoimmune 
and antibody-mediated CNS demyelinating diseases, which 
substantially affect both accessibility and standardization 
across centres [46]. Furthermore, there is a severe lack of 
clear biomarkers to guide the duration of treatment. While 
persistent serum MOG-IgG seropositivity has been used in 
previous studies as a rationale for prolonging maintenance 
therapy, the optimal timing and safety of treatment cessation, 
particularly in patients who undergo seroconversion, remain 
poorly defined [3]. Because of these limitations, and due to 
the scope constraints of the present article, a summary of 
the currently utilized therapeutic strategies in MOGAD 
maintenance is shown in Table 5.

Diagnostic criteria and caveats. Since MOGAD is a 
relatively newly characterized clinical entity, with varied 
clinical presentations and some overlap with other CNS 
inflammatory demyelinating diseases, the accurate diagnosis 
of MOGAD has posed a significant challenge. To address this 
challenge, in 2023, the International MOGAD Panel, based 
on an international consensus of experts and an extensive 
review of the available clinical, radiological, and serological 
data, proposed diagnostic criteria aimed at facilitating the 
diagnosis and management of MOGAD [5]. To date, the 
2023 international diagnostic criteria for MOGAD have 
been validated in numerous studies in both paediatric and 
adult cohorts, consistently demonstrating high sensitivity 
and specificity, with particularly robust performance in 
children. They are now regarded as the methodological basis 
for case definition in both clinical and research contexts 
[6–9, 49] (Tab. 4).

A few important caveats regarding the interpretation 
of the 2023 diagnostic criteria should be noted. The 2023 
International MOGAD Panel emphasized that diagnosis 
requires a combination of 3 factors: (1) a core clinical 
demyelinating event, (2) a positive MOG-IgG test result, 
and (3) the exclusion of better alternative diagnoses. Firstly, 
laboratory examinations play a crucial role in establishing 
a diagnosis of MOGAD, but they cannot stand alone. In 
this context, MOG-IgG testing should be performed only 
in patients whose clinical presentation is consistent with 
MOGAD, rather than used as a universal screening tool 
for all individuals with initial demyelinating attacks [5, 50]. 
Serum MOG-IgG testing remains the cornerstone, with 
serum being the preferred due to its higher sensitivity and 
specificity. CSF testing is not recommended for routine 
use due to substantially lower sensitivity and lack of 
internationally validated standards. Nevertheless, in selected 
cases, particularly when serum MOG-IgG is negative but 
clinical and radiological features strongly suggest MOGAD, 

Table 4. The 2023 International MOGAD Panel proposed diagnostic criteria [5]

For a diagnosis of MOGAD, criteria 1, 2, and 3 must be fulfilled

1. Core clinical demyelinating event Optic neuritis
Myelitis
ADEM
Cerebral monofocal or polyfocal deficits
Brainstem or cerebellar deficits
Cerebral cortical encephalitis

2. Positive MOG-IgG test Serum cell-based assay Clear positive [titer ≥ 1:100] No additional supporting features required

Low positive [titer ≥ 1:10 and < 1:100] A and B must be true:
A) AQP4-IgG seronegative
B) one or more supporting clinical or MRI features ψ

Positive without reported titer

Serum negative but CSF positive

Ψ Supporting clinical and MRI 
features

Optic neuritis •	 Simultaneous bilateral optic nerve involvement
•	 Longitudinal optic nerve involvement [> 50% of the optic nerve length]
•	 Perineural optic sheath enhancement
•	 Optic disc oedema

Myelitis •	 Longitudinally extensive myelitis
•	 ‘H-sign’ or central cord lesion
•	 Conus lesion

Brain, brainstem, or 
cerebral syndrome

•	 Multiple ill-defined T2 hyper-intense lesions in the supra-tentorial and infra-tentorial white matter
•	 Cortical lesion with or without lesional and overlying meningeal enhancement
•	 Ill-defined T2-hyperintensity involving medulla, pons, or middle cerebellar peduncle
•	 Involvement of deep grey matter 

3. Exclusion of better diagnoses, including MS

Abbreviations: MOGAD – Myelin oligodendrocyte glycoprotein-associated disease; MOG – antibody-associated disease; ADEM – acute disseminated encephalomyelitis; MRI – magnetic 
resonance imaging; AQP4 – aquaporin 4; CSF – cerebral spinal fluid; MS – multiple sclerosis
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CSF positivity can provide supportive diagnostic evidence [5]. 
Secondly, serum cell-based assays using full-length human 
MOG are recommended as the gold laboratory standard 
[5, 50]. Interpretation must consider both MOG-IgG titers 
and the clinical probability of MOGAD, meaning the 
likelihood that a patient’s clinical and radiological features 
are consistent with the disease. This consideration is crucial 
to minimize the risk of false-positive results, which are 
more likely to occur in individuals with atypical clinical 
presentations or low MOG-IgG titers [5]. In particular, 
low-positive MOG-IgG titers or results reported without 
a specified antibody titer are not sufficient on their own to 
establish a MOGAD diagnosis. In such cases, the criteria 
require the presence of at least one supporting clinical or MRI 
feature that is characteristic of MOGAD. These supporting 
features strengthen diagnostic certainty and help distinguish 
MOGAD from MS and NMOSD, particularly given that 
low serum titers are less reproducible across laboratories 
and more prone to represent false positives [5]. Finally, the 
timing of serum testing for MOG-IgG is crucial. Detection 

is most reliable when performed close to the first clinical 
manifestation and before the initiation of corticosteroids, 
plasma exchange, or other immunotherapies, as these can 
markedly reduce antibody detectability [51]. It should be 
noted that in many centres, because of the overlap between 
MOGAD and NMOSD, both MOG-IgG and AQP4-IgG are 
tested simultaneously to assist in differential diagnosis. A 
double-positive result is very rare, and when it does occur, 
AQP4-IgG titers are almost always at a high level, while 
MOG-IgG titers are low, and such patients manifest with the 
clinical presentation characteristic of NMOSD [5].

Limitations of the study. Several limitations should be 
acknowledged. First, although the review aimed to include the 
most comprehensive and up-to-date evidence, older studies 
published prior to 2023 were included only when they applied 
sufficiently transparent diagnostic criteria, and remained 
consistent with the currently employed International MOGAD 
Panel diagnostic criteria [5]. This could lead to potential 
omissions and authors’ bias but was inherently necessary 

Table 5. Comparative overview of maintenance therapies currently used, described in the literature, or under clinical investigation for MOGAD 
[1,3,4,12,46–48]

Maintenance 
Therapy

Therapeutic Class Mechanism of action Clinical Use in MOGAD Relative Effectiveness* Main Disadvantages

Intravenous 
Immunoglobulin

Polyclonal 
immunoglobulin therapy

Modulation of Fc 
receptors, autoantibody 
neutralization, B/T-cell 
regulation

Relapsing course, 
refractory cases, or 
preferred first-line in 
children

High High cost, requires frequent 
infusions, risk of thrombosis

Rituximab Anti-CD20 monoclonal 
antibody

B-cell depletion Standard maintenance 
therapy

Low to Moderate Increased infection risk, 
infusion-related reactions, 
hypogammaglobulinemia, 
risk of PML

Azathioprine Purine analogue Inhibition of T- and B-cell 
proliferation

Standard oral maintenance 
therapy

Moderate Hepatotoxicity, 
gastrointestinal intolerance, 
myelosuppression

Mycophenolate 
Mofetil

Inosine monophosphate 
dehydrogenase inhibitor

Inhibition of B- and T-cell 
proliferation

Standard oral maintenance 
therapy

Moderate Increased infection risk, 
gastrointestinal intolerance, 
teratogenic

Methotrexate Antimetabolite 
immunosuppressant

Folate pathway inhibition 
reducing B- and T-cell 
proliferation

Alternative oral 
maintenance therapy 
for mild-to-moderate 
relapsing MOGAD

Low to Moderate Hepatotoxicity, pulmonary 
toxicity, gastrointestinal 
intolerance

Oral 
Glucocorticoids

Glucocorticoid therapy Glucocorticoid 
receptor-mediated 
immunosuppression

Long-term low-dose 
maintenance therapy for 
steroid-dependent cases

High Weight gain, osteoporosis, 
diabetes, iatrogenic Cushing’s 
syndrome

IL-6R Inhibitors Interleukin-6 receptor 
antagonist

IL-6 signaling inhibition Refractory or relapsing 
MOGAD

Limited data, currently 
under clinical investigation

High cost, increased infection 
risk, neutropenia

Inebilizumab Anti-CD19 monoclonal 
antibody

B-cell depletion Refractory or relapsing 
MOGAD

Limited data, currently 
under clinical investigation

Increased infection risk, 
infusion-related reactions, 
hypogammaglobulinemia

Subcutaneous Ig Polyclonal 
immunoglobulin therapy

Modulation of Fc 
receptors, autoantibody 
neutralization, B/T-cell 
regulation

Maintenance therapy in 
patients stable on IVIG 
or with poor intravenous 
access

Limited data, currently 
under clinical investigation

Injection-site reactions, 
requires frequent injections

Rozanolixizumab Neonatal Fc receptor 
inhibitor

FcRn blockade reducing 
circulating IgG 
autoantibodies

Refractory or relapsing 
MOGAD

Limited data, currently 
under clinical investigation

Injection-site reactions, 
requires frequent injections, 
headache risk

Cyclophosphamide Alkylating 
immunosuppressant

DNA alkylation causing T- 
and B-cell depletion

Rescue therapy for 
aggressive, life-
threatening, or highly 
refractory MOGAD

Very high in severe 
refractory cases

Multiorgan toxicity, infertility 
risk, malignancy risk, severe 
myelosuppression

Abbreviations: FcRn – neonatal Fc receptor; IgG – immunoglobulin G; IL-6R – interleukin-6 receptor; IVIG – intravenous immunoglobulin; MOGAD – myelin oligodendrocyte glycoprotein 
antibody-associated disease; PML – progressive multifocal leukoencephalopathy.
*Due to the lack of large, long-term randomized controlled studies in MOGAD, the relative effectiveness of maintenance therapies cannot be definitively established. The estimates provided are 
based on extrapolation from observational data and expert consensus in the current literature and should be interpreted cautiously.
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to ensure diagnostic and methodological consistency, as 
inclusion of studies based on outdated or heterogeneous 
diagnostic standards would risk misclassification of patient 
populations and reduce the comparability and validity of the 
findings. Second, in some earlier studies, MOGAD may have 
been categorized as MOG-IgG–seropositive NMOSD, which 
may have confounded the interpretation of earlier data and 
warrants particular caution when comparing such findings. 
Additionally, differences in serological testing often limit 
comparability of findings across studies. When reported, the 
type of assay used to detect MOG-IgG varied across studies, 
with differences in sensitivity, specificity, and diagnostic cut-
off thresholds. Furthermore, the timing of MOG-IgG testing 
in relation to demyelinating episodes or the initiation of 
immunotherapy was often inconsistently reported. As these 
factors substantially affect MOG-IgG detectability, particular 
caution is warranted when interpreting results across studies. 
Management standards also remain heterogeneous, which 
may affect the comparability of clinical outcomes across 
studies. In contrast to MS, comprehensive epidemiological 
data on MOGAD remains limited. Moreover, the limited 
number of randomized controlled trials evaluating treatment 
efficacy, together with variability in therapeutic approaches 
and outcome assessment methods across studies, complicates 
the interpretation of treatment effectiveness. Consequently, 
current therapeutic strategies and related conclusions are 
derived predominantly from observational and cohort 
studies, and should therefore be interpreted with caution.

CONCLUSIONS

Since the first reports of the disease in the early 2010s, 
substantial progress has been achieved in defining the 
clinical, radiological, and disability-related features of 
MOGAD. The publication of the 2023 International MOGAD 
Panel diagnostic criteria, together with the broadened access 
to more accurate diagnostic instruments in recent years, 
marked a major milestone in standardizing diagnostic 
approaches and enabling more consistent identification of 
MOGAD across diverse clinical settings and age groups. This 
review summarizes the most common clinical presentations, 
radiological features, disease courses, treatment methods and 
disability progression observed in MOGAD patients, with 
the aim of providing readers with an updated overview of 
the most recent findings and emerging data on this disease. It 
also compared MOGAD with MS and NMOSD, highlighting 
the key clinical and radiological distinctions among these 
entities, despite the evident clinical overlap. Future studies 
should strive to bridge the existing knowledge gaps by 
elucidating long-term disability outcomes, patterns of disease 
progression, and robust epidemiological indicators, including 
incidence, prevalence, and relapse rates.
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