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Multiple Sclerosis

The
conditions

•Disease drive by inflammation (leading to relapses) and cell loss
(neurons - neurogeneration)
•Disability is driven by multiple cumulative relapses
•Known phenotypes
•Relapsing Remitting Multiple Sclerosis
•Secondary Progressive Multiple Sclerosis
•Primary Progressive Multiple Sclerosis

Neuromyelitis Optica Spectrum Disorder (NMOSD)
•Disease is drive almost exclusively by relapses
•May go many years without a relapse
•Progressive type symptoms very rare

Myelin Oligodendrocyte Glycoprotein Associated
Disorders (MOGAD)
•Disease driven by relapses, many have good recovery
•May be a one-time event (monophasic), especially in children
•Others have relapsing phenotype

Not everything
demyelinating
is multiple
sclerosis . . .

Epidemiology of MS vs NMOSD vs MOGAD
Multiple Sclerosis
(MS)

Neuromyelitis Optic Spectrum
Disorder
(NMOSD)

Myelin Oligodendrocyte
Glycoprotein Associated Disorders
(MOGAD)

Gender
Female: Male

4:1

9:1

1:1

Age

29

39

Children > adults

Prevalence

300-400 in 100,000 people

10 in 100,000 people

Not clear yet
Preliminary 3 in 100,000 people

Race

Occurs in all races

Increased prevalence in AfricanAmericans

Appears to be more common in
African-Americans

Co-existing auto-immune
disorders

Sometimes

Frequent

Not yet clear

Predominate cells involved

Oligodendrocytes – cells
that make white matter

Astrocytes – supportive cells in the
brain & spinal cord

Myelin sheaths

Optic neuritis
Demyelinating
clinical
syndromes

Myelitis
Brainstem syndromes
Encephalitis

Multiple Sclerosis

Clinical
Features

NMOSD

MOGAD

Vision loss

Typically, central
Typically severe.
vision and varies in
May be bilateral.
degree of loss.
Recovery poor
Unilateral.
Recovers at least
somewhat, often fully

May be bilateral at
presentation.
Recovery variable,
better than NMOSD,
worse than MS.
Sometimes not
painful

Limb weakness

Variable amounts of More significant
weakness depending weakness, may be
on extent of relapse paralysis

Variable amounts of
weakness

Sensory loss

Variable

May be significant

Variable

Protracted hiccups,
nausea & vomiting

Very, very rare

Common
presentation

Rare

Altered mental
status
(encephalopathy)

Very rare

Sometimes

More common,
especially in children

Optic Neuritis




Classic or typical optic neuritis


Reduction of vision in one eye, occurs
over a day to several days



Color vision reduction



Central vision decreased usually a
graying circle of loss described



Pain with eye movement

Atypical optic neuritis


Severe reduction of vision in one or both
eyes



Color vision reduction



May be entire visual field, upper part,
lower part

Myelitis



Inflammation of the spinal cord



MS – typically causes short segment (1-2 vertebral
level in back), tend to affect more of the sensory
tracts and lateral



NMOSD – typically longer segments (3 vertebral
levels or longer) and involves over 50% of the
diameter of the spinal cord



MOGAD – may be short or longer segments

Area Postrema Syndrome



Unique area of the brain


Lesion in the medulla



Causes intractable hiccups, nausea & vomiting



Unique to NMOSD, not seen in MS, rarely seen in
MOGAD

Acute disseminated
encephalomyelitis (ADEM)

Inflammation of both the brain & spinal cord simultaneously
Seen in children
May cause confusion or other mental status changes
Associated mostly with MOGAD

Diagnostic Criteria
Multiple Sclerosis – 2017 McDonald’s criteria
• Dissemination in space – lesions in characteristic locations in the brain & spinal cord for MS
• Dissemination in time – lesions that occur over time, a lumbar puncture may substitute for this
criteria

NMOSD – 2015 International NMOSD Diagnosis Criteria
• One core clinical event – optic neuritis, myelitis or area postrema + positive serum aquaporin 4IgG antibodies
• Serum aquaporin 4- IgG antibodies (AQP4) very specific for the disease, if your antibodies are
positive you have the disease
• If negative antibodies – then 2 events required to make diagnosis

MOGAD – proposed criteria, 2018
• Clinical event of optic neuritis, myelitis, ADEM
• Positive serum anti-MOG IgG antibody



IV methylprednisolone (IVMP) typically
1000 mg daily for 3-5 days



NMOSD more likely to require both IVMP
& plasma exchange

Relapse
Treatment





Plasma exchange – extraction of
plasma, cleaning the plasma from
antibodies and then putting the
plasma back into

MOGAD – very steroid dependent,
often require some amount of oral
steroids over 3-6 months or there is
transient worsening of symptoms

Multiple Sclerosis: 20 drugs approved

Immunotherapy
Disease
Modifying
Therapy

• First drug approved – interferon beta – 1b in 1993
• Most recent drug approved – ponesimod in March
2021

NMOSD: 3 drugs approved in very recent
years
• Eculizumab (Soliris) – approved in 2019
• Inebilizumab (Uplizna) – approved in June 2020
• Satralizumab (Enspryng) – approved in August 2020

MOGAD: no drugs approved, yet
• Many off-label therapies
• Ongoing immunotherapy trials

Conclusion


Not everything with optic neuritis and myelitis is multiple sclerosis



Your neurologist may test for other diseases now that testing is available
and new drugs are available



Do not be alarmed if your diagnosis changes since we now understand
much more about all of these diseases, how to clinically differentiate and
how to treat appropriately
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