
Assessing Condition-Specific Knowledge 
in Patients with Rare Neuroimmune 
Disorders



Background

Rare Neuroimmune Disorders (RNDs): AFM, TM, ON, ADEM, 
MOGAD, NMOSD

Advancements in Diagnosis: Antibody testing (MOG, AQP4) has 
revolutionized diagnostic approaches

Challenges: Overlapping symptoms make diagnosis complex

Seronegative cases add to the difficulty

Diagnosis: Having an accurate diagnosis is critical for effective 

management and treatment



Background

Confusion around diagnosis: Misdiagnosis (Guillain-Barre, 

MS). Revision of diagnosis. 

Health Literacy and Education: These have been shown 

to be  predictors of patient outcomes and disease 

management

Study Aim: To assess condition-specific knowledge in RND 

patients



Methods
▪ A questionnaire to assess condition-specific knowledge in patients with rare 

neuroimmune conditions was developed with the following sections-

▪ Demographics: Age, gender, educational attainment

▪ Test of Knowledge: 

o Domains covered: localization, etiology, symptoms, relapse. 

▪ Medical Term Recognition Test (METER) 

▪ Patient-Determined Disease Step Test (PDDST)

▪ Patients with RNDs such as AFM, TM, ADEM, MOGAD, and NMOSD, were able 

to take the test virtually in the clinic or at home using a Redcap survey



Results

Demographics

Age, years (median, 

range)
56 (20-80)

Sex (% Female) 65 (73)

Race/Ethnicity (%)

Asian 1. (1.1)

Black/African American 14 (15.7)

Hispanic/Latin (%) 14 (15.7)

White 61 (68.5)

English as Primary 

Language (%)
85 (95.5)

Educational Attainment

Less than 16 years (%) 24 (27)

16+ years (%) 61 (68.5)

Reported Diagnosis

NMOSD 26 (29.2)

MOGAD 19 (21.3)

ADEM 2 (2.2)

AFM 2 (2.2)

TM 51 (57.3)

ON 6 (6.7)

More than One 12 (13.5)

Enrolled 

n=102

Completed Test 

n=92

Completed all 
procedures 

n=85



Results

0

3

6

9

12

15

18

21

24

27

30

33

36

39

MOGAD NMO Idiopathic

METER Data

Low Marginal Functional

▪Analysis for correlation of test scores with age, duration since 

diagnosis, health literacy, and self-reported disability are ongoing



Conclusion

▪ Individuals with idiopathic conditions (TM+ ADEM) scored lower on the test 
when compared to better characterized conditions like NMOSD and MOGAD 

▪Our population had a proportion of individuals with higher educational 
attainment and functional health literacy which may confound the 
generalizability of our findings in standard clinical practice

▪  Patients with vision loss may available additional barriers to study 
completion. 

▪ Individuals with idiopathic conditions may benefit from targeted education 
about their diagnosis and relapse risk.

▪Future analysis will assess the current relation of health literacy, education, 
disability scores with test performance
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Diagnostic Criteria

• A set of signs, symptoms, and 
diagnostic tests used to facilitate 
accurate diagnosis of a condition. 

• Often developed by a group of experts 
by consensus, and multiple revisions.

• Frequently updated to reflect 
advances in the field, often with a 
goal of more accurate and earlier 
diagnosis. 



MS Criteria evolution over time

Continued revisions to the MS criteria have allowed 
patients to fulfill 'dissemination in space and time' earlier in 

the disease, allowing for earlier diagnosis. 

McGinley and Cohen. Neuroimmunology 2021



Evolution of NMOSD criteria

• Devic and Gault: Seminal paper in 1894 describing an 
individual's clinical course and pathology, previously 
reported cases.

• In 20th century,  the definition of NMO remained 
controversial:
o Distinction from MS. 
o Relapsing or monophasic disease
o Myelitis + Optic neuritis, without brain or brainstem 

involvement. 
o Bilateral vs. Unilateral optic neuritis. 

MS
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O



1999 NMO Criteria.

• Based on a review of cases 
evaluated at Mayo Clinic. 

• Defined the disorder clinically. 
o Required both optic neuritis 

and acute myelitis. 
o Absence of brain 

abnormalities. 

MS NMO

Wingerchuk et al. Neurology 1999. 



Discovery of Aquaporin-4 antibody led to revisions in 

NMO criteria

• Broadening of the phenotype: brain 
and brainstem lesions!

• AQP4+ patients may be diagnosed 
earlier in their course (after a single 
episode of optic neuritis or myelitis). 

MS NMO

Wingerchuk et al. Neurology 2015. 



MOG Antibodies: Another Story

Reindl and Waters. Nat Rev Neurol, 2019. 

Early studies of MOG antibodies suggested they were found in high rates in 
patients with MS, but also in healthy individuals (not an ideal disease 
marker). 

Improved testing (cell-based assays) revealed with MOG antibodies are 
present in high numbers in patients with non-MS demyelinating disorders. 



2023 MOGAD criteria seek to define another new disorder.

• Define typical features of 
MOGAD. 

• Recommend reviewing 
supportive features in 
patients with lower titers. 

• Identify red flags that may 
suggest an alternate 
diagnosis. 

MS

NMO

MOGAD

Banwell et al. Lancet Neurol 
2023. 



ADEM criteria (2013)

• Define ADEM clinically based 
on: 
o Presence of confusion, 

mental status changes 
(encephalopathy). 

o MRI with multiple lesions 
(may include brain or 
spine). 

o Stability after 3-month 
period. 

• These may distinguish ADEM 
from multiple sclerosis, but do 
not necessarily exclude  mimics 
of idiopathic ADEM (such as 
MOGAD). 
• Krupp et al. MSJ 2013. 



Idiopathic TM Criteria (2002)

Transverse Myelitis Consortium Working Group. Neurology 2002. 



Acute Flaccid Myelitis Criteria

• AFM can present with 
involvement in a single limb 
and without a sensory level, 
which should inform new 
myelitis criteria. 

Murphy et al. Lancet 
2021



Also, since 2002...

• AQP4 and MOG Antibody define new 
demyelinating disorders, which cause 
myelitis. 

• Better recognition of sarcoidosis. 

• Better classification of spinal cord infarcts, 
dural AV fistulas. 

• Acute Flaccid Myelitis: motor predominant, 
asymmetric presentation in conflict with 
criteria. 
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New Criteria for Idiopathic Myelitis Must:

Define clinical 
symptoms 

suggestive of 
myelitis

Define the typical 
progression of 

myelitis (onset to 
nadir). 

Propose a diagnostic 
framework for 
determining 

etiology. 

Define 'red flags' for 
mimics of myelitis. 

Provide a definition 
for idiopathic 

myelitis. 



Thank you!
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