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OMAS Primer

* Autoimmune disorder, usually paraneoplastic though may be
parainfectious or idiopathic.

e Ultrarare, only ~2000 known cases worldwide. Est. incidence ~1 per 5MM.

* Most commonly presents in children, median age of onset 16-18 months.

* OMAS may cause long-term impairment in cognitive & motor functions.

* Prompt aggressive immunosuppressive treatments are effective.
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The Diagnosis Challenge

Symptoms Definition
Rapid, involuntary, repetitive eye
Opsoclonus movements -- can be chaotic,
multidirectional, arrhythmic
Brief, jerky muscle contractions,
Myoclonus . .
twitch- or spasm-like
. Impaired muscle control and
Ataxia .
coordination

Differentiate from

Nystagmus, ocular
flutter, other abnormal
eye movements

Epilepsies, metabolic
issues

Autoimmune diseases,
cerebellar ataxia,
hereditary ataxias

Other Symptoms

Hand Tremors

Sleep Disturbances
Temper Tantrums
Vomiting

Fever

Headache

Difficulty with Speech

Diagnosis Criteria

3 of 4 features:

* Opsoclonus

* Ataxia or myoclonus

* Behavior change or
sleep disturbance

* Neuroblastoma
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The OMAS Natural History Registry

NORD with FDA support initiates
@ Natural History Registry development (Data collection includes:>

with 20 Rare Disease Foundations.

Sociodemographics

Family History
OMAS Natural History Registry launched. Symptoms & Diagnosis
Systems Review
Functioning
Treatment Types, Medications
>400 Patients with OMAS registered. Disease Progression, Relapse
Quality of life
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Objective and Patient Selection

To characterize misdiagnosed OMAS for the purpose of raising disease awareness.

/ Initially \

Misdiagnosed
n=113

Natural History Completed Demographics,
Registrants Diagnosis, & Symptom Surveys
n=409 n=200

Correctly
Diagnosed

\ n=87 /
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Symptoms at Onset (n=200)

88%

60% 60%

49%

47%
42%
25%
12% 10%

AtaX|a Myoclonus Opsoclonus Sleep Tremors Temper Vomiting Fever Headache
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Misdiagnoses (n=113)

Acute Cerebellar Ataxia

Encephalitis
Ataxia T
Infection
Nystagmus Acute cerebellar ataxia (ACA) is the
Epilepsy most common childhood ataxia (up to
Conversion Disorder

Neuroblastoma 50x more common than OMAS).

Vertigo
Autoimmune encephalitis | 1% ACA treatment may be conservative as
Brain tumor 1% . .
Cerebritis B 1% symptoms often resolve with time.
Chiari malformation 1%

Concussion
Guillain-Barré
Intellectual disability
Mastoiditis

Paroxysmal dystonia
Seizures

Shaken Baby Syndrome

. F F P P F P P P
—
o
>
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Cohort Comparisons

Correctly Diagnosed
(n=87)

Misdiagnosed
(n=113)

Characteristic

20% (V)

40% (1)

Immediate Family History of
Autoimmune Disease

70% (1)

52% (V)

Opsoclonus at Onset

Misdiagnosed and correctly diagnosed groups were similar for gender, race, ethnicity, insurance type, age at onset, family history of
cancer and/or psychiatric disorder, and most symptoms at onset. *US residency was significantly different between cohorts though this

finding needs further review.
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Symptoms Necessary for Diagnhosis

OMAS diagnosis may be made by presence of 3 of the following: opsoclonus, ataxia
or myoclonus, behavior change or sleep disturbance, and/or tumor.

% of Total (n=200)

> O-Za?g?;?tms [ Misdiagnosed ]
0,
53.5% (107/200) 60.7% (65/107)

37%

J\

- at Onset
46.5% (93/200)

# of Symptoms at Onset

3-4 Symptoms
—_—
51.6% (48/93)

Misdiagnosed J
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Summary

* Most patients with OMAS are initially misdiagnosed.
* Cerebellar ataxia is the most common misdiagnosis.

* Misdiagnosis is higher for patients with a family history of autoimmune
disease.

* Misdiagnosis is lower when opsoclonus is recognized at symptom onset.

* Even when evidence for diagnosis is present at onset, half of patients are
still misdiagnosed.
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Key Points

* Time is of the essence.
e Whatifitisn’t Acute Cerebellar Ataxia??

* Opsoclonus recognition may be the key. A squeeze test to elicit
opsoclonus movement could literally change a life.

e Much work remains to be done.
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To learn more about OMAS...

OPSOCLONUS-MYOCLONUS SYNDROME [isus. e[RRI
aka OMS . .
aKa DANCING EYES-DANCING FEET SYNDROME Diagnosis and Management of Opsoclonus-Myoclonus-
OM. UN' \ & RAI L 1 1 1
G TEATON LD DeEcTRs Ataxia Syndrome in Children
LIGHTNING-LIKE LIMB MOVEMENTS or JERKS - An International Perspective
~ can be MORE TREMULOUS o

» causes ATAXIA —> inability to walk, sit, crawl, ) e
2 loss of abilities (e.g. specch) ( g g k.

# AUTOIMMUNE CONDITION in which the bedy
ATTACKS the NERVOUS SYSTEM
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Characterization of Misdiagnosed Opsoclonus Myoclonus Ataxia Syndrome (OMAS)

Michaelis M1, Milligan S?
The OMSLife Foundation, Cypress TX USA; 2Trio Health Analytics, Louisville CO USA

BACKGROUND/OBJECTIVE

The neurologic disorder Opsoclonus Myoclonus Ataxia Syndrome (OMAS) is an ultrarare
disease that may result in motor, cognitive, and/or behavioral dysfunction. Though OMAS
develops infrequently in adults, most patients have symptom onset by 3 years of age. As
with other rare diseases, challenges to OMAS care include misdiagnosis and lack of
provider knowledge. Here, we leverage information from the OMAS Natural History Registry
to characterize a misdiagnosed population for the purpose of raising OMAS awareness.

METHODS

The OMAS Natural History Registry contains demographics and family history, symptoms,
diagnosis and disease severity, therapies (behavioral, occupational, physical, speech), and
medication details input from the patient and/or caregiver. Study Population: 200 patients
with completed demographic, symptoms, and diagnosis surveys as of Nov 2023. [FIGURE 1]
Univariate comparisons: two-sided independent sample t-test (continuous), Pearson x2 or
Fisher’s exact tests (categorical) with subsequent z-test of column proportions. Variables
approaching significance (p<0.1) in univariate analyses or of clinical interest were further
assessed by forward stepwise logistic regression.

RESULTS

Of 200 study patients, 113 (57%) were initially misdiagnosed; the remaining 87 (44%) were
correctly diagnosed and/or not aware of misdiagnosis. [FIGURE 1] Twenty different
misdiagnosed conditions were recorded with Cerebellar Ataxia most common (72/113,
64%). [FIGURE 2] In univariate analyses, the misdiagnosed group had a higher proportion

FIGURE 1: Patient Disposition
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Consequences of Misdiagnosed Opsoclonus Myoclonus Ataxia Syndrome (OMAS)

Michaelis M1, Milligan S?
The OMSLife Foundation, Cypress TX USA; 2Trio Health Analytics, Louisville CO USA

BACKGROUND/OBIJECTIVE

OMAS may be diagnosed by the presence of 3 out of 4 conditions (opsoclonus, ataxia or
myoclonus, behavior change or sleep disturbance, and tumor), though the expression and
timing of these conditions are varied between patients. As a result, ultrarare OMAS is often
misdiagnosed as acute cerebellar ataxia, the most common type of ataxia in children. To
evaluate the impact of misdiagnosis on patients with OMAS, we assessed time to, and
disease severity at, OMAS diagnosis in comparison to correctly diagnosed patients.

METHODS

The OMAS Natural History Registry contains demographics, family history, symptoms,
diagnosis, disease severity, therapies (behavioral, occupational, physical, speech), and
medication details input by the patient and/or caregiver. Study Population: 122 patients with
demographic, family history, symptom & disease information. Statistics: Pearson 2, Fisher’s
exact (categorical), z-test (proportions), Mann-Whitney U test (continuous), Shapiro-Wilk
(normality). Matched pairs by exact propensity score matching (PSM) without replacement.
“Correctly diagnosed” defined as patient not aware of any initial misdiagnosis.

RESULTS

Maost (60%) study patients [FIGURE 1] were initially misdiagnosed; this group had a higher
proportion of family history autoimmune disease (40% v. 20% correctly diagnosed, p=0.025)
and lower proportions of onset by age 3 (82% v. 96% correctly diagnosed, p=0.024) and
opsoclonus at onset (52% v. 73% correctly diagnosed, p=0.018). [TABLE 1] Final PSM, based
upon opsoclonus, US residence, onset age, and family history autoimmune disease, yielded
31 pairs. Matched cohorts of misdiagnosed v. correctly diagnosed were not significantly
different by demographics, symptoms, or family history. Aggregate Mitchell-Pike severity
scores at diagnosis were not significantly different between cohorts in study or matched
samples. [TABLE 2, FIGURE 3] Misdiagnosed groups had higher proportions with abnormal
mood (value >0; study: 100% v. 88% correctly diagnosed, p=0.003; matched: 100% v. 84%
correctly diagnosed, p=0.053), impaired arm/hand coordination or fine motor function
(value >0; study: 99% v. 90% correctly diagnosed, p=0.038; matched: 100% v. 93% correctly
diagnosed, p=0.492), and impaired speech (value >0; study: 85% v. 67% correctly
diagnosed, p=0.027; matched: 87% v. 68% correctly diagnosed, p=0.127) though
differences did not reach significance in the matched set. Differences by component score
distributions are shown in FIGURE 3. Mean (median) months to diagnosis was greater in
misdiagnosed groups (study: 5.9 (2.0) v. 2.8 (1.0) correctly diagnosed, p<0.001; matched:
4.7 (2.0)v. 3.2 (1.0) correctly diagnosed, p=0.048). [FIGURE 4]

CONCLUSIONS
In the OMAS Natural History Registry, patients initially misdiagnosed were delayed in
receiving the accurate OMAS diagnosis. Impaired speech, arm/hand motor function, and
abnormal mood were more common in misdiagnosed cohorts, though significance was only
achieved in the starting study population. Enrollment into the registry is ongoing.
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