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Table 1. OMS severity scale

Stance Gait Arm and hand Opsoclonus Mood/behavior
function
0: standing and 0: walking normal 0: normal for age 0: none 0: normal

sitting balance
normal for age

1: mildly unstable
standing for age,

slightly wide based

2: unable to stand
without support but
can sit without

support

3: unable to sit
without using
hands to prop or

other support

for age

1: mildly wide-
based for age but
able to walk
indoors and
outdoors
independently

2: walks only or
predominantly with
support from
person or

equipment

3: unable to walk
even with support
from person or

equipment

1: mild infrequent
tremor or jerkiness
without functional

impairment

2: fine motor
function
persistently
impaired for age
butless precies
manipulative tasks
normal or almost
normal

3: major difficulty
with all age-
appropriate

manipulative tasks

29

1: rare or only
when elicited by

change in fixation

2: frequent,
interfering
frequently with
fixation and/or

tracking

3: persistent,
interfering
continuously with
fixation and

tracking

1: mild increase in
irritability but
consolable and/or
mild sleep
disturbance but
easily settled

2: irritability and
sleep disturbance,
interfering
substantially with
child and family

life

3: persistent severe

distress



Table 2: Clinical characteristics and treatment modalities of Opsoclonus-Myoclonus-Ataxia Syndrome

patients
Clinical characteristics Number of patients
Total number of patients 15
Gender (Male : Female) 9:6
Onset age (months, median; range) 20.9; 13~28
Cause
Tumor 4 (27%)
Previous infection 3 (20%)
Unclear 9 (53%)
Symptom onset to treatment (months, median; range) 45;1-24

Initial treatment

Methylprednisolone 66.6% (10/15)
Immunoglobulin 13.3% (2/15)
Rituximab 0% (0/15)
Chemotherapy or surgical resection 20% (3/15)

Final treatment

Methylprednisolone 0% (0/15)
Immunoglobulin 20% (3/15)
Rituximab 53% (8/15)
Chemotherapy or surgical resection 26.6% (4/15)
30
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Table 3: Response to initial and final treatment in Opsoclonus-Myoclonus-Ataxia Syndrome patients

Treatment response

Complete response

Partial response

No response

Initial treatment

Methylprednisolone (n=10) 20% (2/10)
Immunoglobulin (n=2) 100% (2/2)
Rituximab (n=0) None
Chemotherapy or surgical
66.6% (2/3)
resection (n=3)
Final treatment
Methylprednisolone (n=0) None
Immunoglobulin (n=3) 66.6% (2/3)
Rituximab (n=8) 75% (6/8)
Chemotherapy or surgical
1009% (1/1)

resection (n=1)

31

20% (2/10)
0% (0/0)

None

0% (0/3)

None
33.3% (1/3)

25% (2/8)

0% (0/1)

60% (6/10)
0 (0/0)

None

33.3% (1/3)

None
0% (0/3)

0% (0/8)

0% (0/1)



Table 4: Neurological outcome of Opsoclonus-Myoclonus-Ataxia Syndrome patients

Neurologic outcome

Number of patients

Final remaining symptom (Multiple symptoms are

possible)
Opsoclonus
Myoclonus
Ataxia
Behavioral changes
No symptoms

Motor function
Normal to mild
Moderate
Severe

Intellectual function
Normal to mild
Moderate

Severe

20% (3/15)
6% (1/15)
33% (5/15)
0% (0/15)

53% (8/15)

73% (11/15)
20% (3/15)

6% (1/15)

73% (11/15)

20% (3/15)

6% (1/15)
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Table 5: Clinical characteristics of 15 Opsoclonus-Myoclonus-Ataxia Syndrome patients (*Male, tFemale, Neuroblastoma)

Symptom

Patient Onset age Initial Remaining Motor Intellectual

Gender Cause to treatment

number (months) main symptom main symptom dysfunction dysfunction
(months)

1 M* 14 Unclear Ataxia, myoclonus 1 Myoclonus Normal Normal

2 Ft 19 Unclear Ataxia, opsoclonus 7 None Normal Mild

3 M 34 Unclear Ataxia, myoclonus 3 None Normal Normal

4 M 27 GanglioNBL* Ataxia, myoclonus 0 None Normal Normal

5 F 21 GanglioNBL Myaoclonus, ataxia 0 None Normal Normal

6 F 13 NBL Opsoclonus, myoclonus 1 None Normal Normal

7 F 17 Unclear Opsoclonus, ataxia 2 Ataxia Normal Normal

8 M 17 Infection Ataxia, opsoclonus 24 Ataxia Severe Severe

9 F 15 Infection Ataxia, opsoclonus 2 None Normal Normal

10 M 28 Unclear Ataxia, opsoclonus 4 None Normal Normal

11 M 12 Unclear Opsoclonus, ataxia 12 Ataxia, Moderate Moderate
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12

13

14

15

27

27

15

28

NBL

Unclear

Infection

Unclear

Opsoclonus, ataxia

Ataxia, myoclonus

Ataxia, myclonus,
opsoclonus

Ataxia, myoclonus
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opsoclonus
Ataxia
Ataxia,

opsoclonus

Opsoclonus

None

Moderate

Moderate

Mild

Normal

Mild

Moderate

Moderate

Normal



Table 6: Treatment methods and treatment outcomes of 15 OMS patients

CD19 titer (ul, %)

Patient Initial Response to Second Response to Third Response to (before Rituximab: OMS severity scale
number  treatment 1" treatment  treatment 2" treatment treatment 3" treatment P at final follow up
after Rituximab
1 MethylPd* CRY IVIG] PR§ N/AII N/A N/A 1
721/ul, 24%:
2 MethylPd NRY IVIG PR Rituximab CR 1
0/ul, 0%
3 IVIG CR N/A N/A N/A N/A N/A 1
Surgical
4 CR IVIG CR N/A N/A N/A 1
resection
Rituximab
5 MethylPd CR IVIG PR CR N/A 1
» Surgical resection
Surgical
6 CR N/A N/A N/A N/A N/A 1
resection
1944/pl, 25%:
7 MethylPd NR IVIG PR Rituximab CR 1
0/ul, 0%
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10

11

12

13

14

MethylPd

MethylPd

IVIG

MethylPd

Chemotherapy
and

surgical resection

MethylPd

MethylPd

NR

NR

CR

NR

NR

PR

Rituximab

IVIG

Rituximab

VIG

VIG

IVIG

IVIG

PR

PR

CR

CR

NR

PR

PR

N/A

Rituximab

N/A

N/A

Continued

chemotherapy

Rituximab

Rituximab
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N/A

CR

N/A

N/A

CR

PR

CR

445/ul, 12%:
0/ul, 0%
1760/ul, 41%:
0/ul, 0%
853/ul, 32%:
3/ul, 0.1%

N/A

N/A

1424/pl, 28%:
0.41/ul, 0.01%
739/ul,, 36%:

0/ul,, 0%

2]



15 MethylPd PR IVIG PR Rituximab CR

*Methylprednisone, +Complete response, {Intravenous immunoglobuliin, §Partial response, IINot applicable, §No response

37

396/ul, 26%:

0//pl, 0.04%



Fig. 1.
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Fig. 2A.
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Fig. 1B.
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Legend

Fig. 1. Treatment protocol of OMS patients in Seoul National University

Children’s Hospital

Fig. 2A. Differences in response to initial treatment between early and late

treatment group

Response to initial treatment was significantly worse in a group treatment 6 months
after the symptom onset than those treated within 6 months of symptom onset. (p

value < 0.05)

Fig. 2B. Differences in final Opsoclonus-Myclonus-Ataxia Syndrome Severity

Score between early and late treatment group

Final OMS severity score was significantly worse in a group treatment 6 months

after the symptom onset than those treated within 6 months of symptom onset
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Abstract

Opsoclonus-Myoclonus-Ataxia Syndrome in Children:

Clinical Characteristics and Treatment Response

Jae So Cho
Department of Clinical Medical Sciences
The Graduate School

Seoul National University

Purpose: Opsoclonus-Myoclonus-Ataxia syndrome (OMS) is a rare neurological
disease associated with opsoclonus, myclonus, ataxia and behavioral changes. The
purpose of this study was to investigate the clinical features of OMS and identify
possible risk factors of unfavorable prognosis. Methods: We retrospectively
reviewed 15 patients who were diagnosed and treated as OMS at Seoul National

University Children’s Hospital from May 2005 ~ July 2015.

Results: 15 Patients were diagnosed and treated as OMS. The median ages at the
disease onset were 20.9 months (range 13~28 months). The average time from
symptom onset to treatment was 5 months (range 0-24 months). 4 patients (27%)

were associated with neuroblastoma or ganglioneuroblastoma. The treatment for
42



OMS included steroids, intravenous immunoglobulin and Rituximab and/or
operation for underlying tumor. Ten patients received steroid for initial treatment
and 2 patients (20%) showed complete response, 2 (20%) showed partial response
and 6 (60%) showed no response. For final line treatment, Rituximab was used in 8
patients without side effects. Of the 8 patients, 6 (75%) showed complete response
and 2 (25%) showed partial response. Patients who were treated 6 months after the
symptom onset showed unfavorable response to the first line treatment (p < 0.05).
At the latest follow up, poor neurological outcomes were observed (p<0.05) in
patients who started their first treatment 6 months after the symptom onset than

those treated in early phase of the disease.

Conclusion: Early detection and treatment of OMS patient is crucial in favorable

first line treatment response as well as neurological outcomes.

Key words: Opsoclonus-myoclonus ataxia syndrome, OMS, dancing eye
syndrome, Rituximab, prognostic factor, treatment, opsoclonus, myoclonus,

ataxia, neuroblastoma, neurological sequelae

Student Number: 2015-22261
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