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SMA

SMN1

SMA
142

80 1

77

93.8% 39/39; 100%

SMN1
3 SMN1

4/32
411+ 3.07

8

exon7

1

£ 96.3% (

8/9; 88.9%)

4.60+ 0.89

9 3.67+ 0.5

39

6.88+ 1.55

9 8.78+ 1.64

(p= 0.0025)

exon7

NAIP

7

10.0+ 1.41

(p=0.04)

30/32;

38

9.79+ 6.43

2

SMN2




Werdnig- <6
Hoffmann Never sit
<2 95%
. <1
Dubowitz Never stand
>10
Kugelberg-
Welander Stand & walk alone
>20
Normal
SMA
60
50 21y3m+20y10m
(5y2m-57y4m)
40
5y10m +6y6m 9y11mi8ylm
30 (1ylm-35y7m) (1y9m-39y10m)
20
: m
.
0
M:F 32 (12:20) 39 (19:20) 9 (4:5)
80
8
7
6
5
4 —
3
2
' %
o -
- 32
M J
12 24 36 48 60
SMA
D.
SMA 80
TPPV
(p=0.0025
p=0.04)

1)

2)

3)

4)

SN2 NAIP
SMA

SMA

SMA

Kubo Y, Nishio H Saito K. A new method for
SMN1 and hybrid SMN gene analysis in
spinal muscular atrophy using long-range
PCR followed by sequencing. J Hum Genet
2015;60:233-239.

Furukawa Y, Ogawa G, Hokkoku K,
Hatanaka Y, Aoki R, Saito K, Sonoo M.
Diagnostic use of surface EMG in a patient
with spinal
Nerve 2015;7:153-154.

Yamada H, Nishida Y, Maihara T, Sa’adah N,
Harahap NI, Nurputra DK, Rochmah MA,
Nishimura N, Saito T, Kubo Y, Saito K,

Nishio H. Two Japanese patients with SMA

muscular atrophy. Muscle &

type 1 suggest that axonal-SMN may not

modify the disease severity. Pediatric
Neurology 2015;52:638-641.
Sa’adah N, Imma Fatimah Harahap,

Nurputra DK, Rochmah MA, Morikawa S,
Nishimura N, Ahmad Hamim Sadewa,
Indwiani Astuti, Sofia Mubarika Haryana,
Saito S, Saito K, Nishio H. A rapid accurate
and simple screening method for spinal
muscular atrophy: high-resolution melting

analysis using dried blood spots on filter



paper. Clin Lab 2015;62:575-580.

5) Harahap NI, Takeuchi A, Yusoff S,
Tominaga K, Okinaga T, Kitai Y, Takarada T,
Kubo Y, Saito K, Sa'adah N, Nurputra DK,
Nishimura N, Saito T, Nishio H. Trinucleotide
insertion in the SMN2 promoter may not be
related to the clinical phenotype of SMA.
Brain Dev 2015:37:669-676.

6)

. 2015:126-127.

7
. 2015:307-309.

1) Arakawa M, Arakawa R, Saito K. A novel
evaluation method of survival motor neuron
protein as a biomarker of spinal muscular
atrophy. Bit’s 8th Annual world protein &
peptide conference, 2015.4.27,

China.

2) H b ’

Nanjing,

57
, 2015.5.29,

3) Arakawa M, Arakawa R, Aoki R, Nomoto A,
Saito K, Shibasaki M. A nove evaluation
method of survival motor neuron protein a
biomaraker of spinal muscular atrophy.

20th Interenational Congress of the World

Muscle Society, 2015.10.4, Brighton, UK.

4) b b ’ b

SMN
60 , 2015.10.16,

5) ) (SMA)

(SMA) s
2015.10.28,
6) . From bench to bedside: Diagnosis
and treatment of the intractable disease. 4
, 2015.11.20,



D 2) 3) 4) 5) 6) 7
8) 9) 10) 11) 12) 13) 14)
14) 15) 16) 17) 18) 1)
3) 12) 19)
1) 2)
3) 4
5) 6) D)
NHO 8) 9) 10)
11) 12) 13)
14) 15)
NHO 16) 17) 18)
NHO 19
( ) 17
10
Q&A
http://plaza.umin.ac. jp/~neuro2/index.htm
17 3 | http://jpma-nanbyou.com/
( )
Q&A
75

10




17

— —— —. —. .

Q&A

—_— e e

[
[
/ [
[
[ : /
[
[
[
/ [
[
/ [
6.
/ [
[
7. [
8. / [
D.
3
’dopamine agonist’
pathological gambling ( )
hypersexuality ( )
2011

[ [y S B SURE R S_—



Medical Practice 33

2016

17 2.
10

92 6 728 732
2015

144 8 1561 1574
2015



1) 1) 1) 1) 2) 3

4)

2)
3)
4)
PD
2014
PD
144 66.9
UPDRS part 26.4
7 137 H&Y UPDRS MMSE
QUIP
QUIP
L-dopa MoCA-J ESS
2014 8 PD
Parkinson disease PD PD
PD
H&Y
UPDRS
MoCA-J MMSE
2014 8 PD

PD QOL PD




Questionnaire for Impulsive-Compulsive

Disorders in Parkinson’s Disease( QUIP)
Epworth sleepiness Scale ESS
C.
2015 11 31
144
77 67
66.9 range 42 87 40.9
range 13 67
6.8 range 0.7 23.5
Parkinsonism H&Y
2.6 rangel 4 2 3 81
UPDRS part 1.4 range
0 8 npart 7.8 range 0 28 part
1.4 range 1 64 part 1.8
range 0 12
L-dopa 352.7mg range 0 850
Total Levodopa equivalent dose Total
LED 537mg range 0 1560
Total LED UPDRS
MMSE 27.7
range 11 30 MoCA-J 22.9
range 10 30
10 72
62
ESS 4.9
range 0 19 11 8
QUIP
0.4 range 0 4 ESS QUIP
18

24

36

30

58

31
55
11
PD
7
29
17
80
20
27
115 A
23 B
7 C

L-dopa H&Y UPDRS part



part part part

QUIP ESS A
C H&Y
QUIP
L-dopa MoCA-J
QUIP
QUIP
H&Y UPDRS part
QUIP
D.
MMSE

UPDRS MMSE
QUIP

MoCA-J ESS

QUIP

L-dopa
B
A B
UPDRS MMSE
ESS

QUIP
QUIP

MoCA-J

H&Y

L-dopa

QUIP

QUIP

QUIP

UPDRS MMSE QUIP

2015

QUIP

2015



2013

2013 54471
Hoehn Yahr Stage3~5
2004
Stage4 26.9% Stage5 62.3%
Stageb 23.3 2004
Stageb
A. 54471 Hoehn Yahr
3 5
2004
C.
2013 1 16
1
B EAIER
) 2013
Hoehn vahr it 74601271
4 5 8. 21924/32546(1:1.48)
A 64.9+132%
Hoehn&Yahrn$83E 24921 (45.8%)
45 13579(24.9%)
SF 15971 (29.3%)
1
2
B.




1
SEFIROERE

HY3 G sy
HY4 EESZ S0z
HYS ey
total INES74am 350z

(A
c

mHn =

MERROBERE

HY3 S
Hys ST
HYs =
total M=

uHO  mL

HRFE

0% 10% 20% 30% 40%

2000w T

2000 T

B RE-RFE WFEEHRE wAR-AR

50% 60% 70% 80% 90%  100%

3

RAVE HY3
HY4 T
Hys
total

12D Hy: S

2004

2013

2008

2004

L-dopa 93.9%,

57.6%, 21.2
10.1%, 22.2%,
14.0%

HY3 | )
HY4 ¢ - |
HY5 [ - |
RS HD137005%  18L29061(99.5%)
2
2004 2013
23058 54471
71.3+9.2 74.9+12.7
9349/13709(1:1.46)  21924/32546(1:1.48)
62.7+10.8 64.9_ 132
Hoehn&Yahr 3 11241(48.8%) 24921(45.8%)
4 5317(23.1%) 13579(24.9 )
5 5801(25.2%) 15971(29.3%)
5
HRES




° G.

SARbe®E B

1.
F4433 (8.7%) K EBR172(14.3
. v 2.
?lﬁim‘
42.6%) l71.0%)
2015
200445 20135
H.
P 1.
2.
3
5
5
4
26.9 5
62.3
5 23.3
5.3
0.5 2004
5
2004
E.
2004



cerebral microbleeds

cerebral microbleeds CMBs
2010 1 2014 6 T2*
MRI 167 17.4%
CMBs CMBs 65.5% CMBs 34.5%
CMBs
CMBs
CMBs CMBs
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Cerebral microbleeds (CMBSs) MRI T2* B.
PD 2010 1 2014 6
T2* MRI
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n=12
CMBs CMBs n=2 50
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CMBs CMBs CMBs Microbleed Anatomical Rating
Scale (MARS) Neurology 2009: 73; 1759-1766
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Brain 2007: 130; 1988-2003 JMP Version 9.0 SAS Inc. Cary, NC,
PD USA Student t test
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1. T2* A B C
CMB
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55.2% 345% 2 4 10.3%
5 CMBs CMBs
1 CMBs(+)
CMBs 65.5%
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CMBs CMBs CMBs CMBs
PD
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9 16 235
2 4 5.9
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0 0 0
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29 68 100
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p <0.0001 p <0.0001
p < 0.0001
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p < 0.0001
CMBs

p=0.02

p < 0.0001

p = 0.01

2
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n=19  n=148 p n=10  n=157 p
736+7.7 69.7+7.9 0.04 72.1+£8.0 70.0%7.9 0.42
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Table 2 Aclinical trial on Huntington's disease: the study results posted on ClinicalTrial.gov

Title

Status

Sponsor:

Collaborator:

Information provided by (Responsible Party):
ClinicalTrials.gov Identifier:
Other Study ID Numbers:
Health Authority:

History

First received:

Last updated:

Last verified:

Study Results

Results First Received:

Study Type:

Study Design:
Allocation:
Endpoint Classification:
Intervention Model:
Masking:
Primary Purpose:
Condition:

Interventions:

Recruitment Details

Key information relevant to the recruitment
process for the overall study, such as dates of
the recruitment period and locations

Pre-Assignment Details: Significant events and

approaches for the overall study following
participant enrollment, but prior to group
assignment

Reporting Groups Description

Participant Flow: Overall Study
STARTED
COMPLETED
NOT COMPLETED
Withdrawal by Subject
Lost to Follow-up
Adverse Event
Death

Physician Decision

Baseline Characteristics

Number of Participants [units: participants]
Age [units: participants]

<=18 years

Between 18 and 65 years

>=65 years

Mean (Standard Deviation)

Gender [units: participants]

Female

Male

Pilot Study of Minocycline in Huntington's Disease
This study has been completed.

Merit Cudkowicz

FDA Office of Orphan Products Development
Merit Cudkowicz, Huntington Study Group

NCT 00277355

FD-R-002588, DOMINO

United States: Food and Drug Administration

January 12, 2006
April 17,2013
April 1,2013

March 7,2013

Interventional

Randomized

Safety/Efficacy Study

Parallel Assignment

Double Blind (Subject, Investigator)
Treatment

Huntington Disease

Drug: minocycline

Drug: matching placebo

Between April 2006 and June 2007, 134 patients were screened and 114 subjects were randomized
at 12 Huntington Study Group clinical sites.

20 subjects were excluded from group assignment after screening: 14 failed inclusion criteria and 6
withdrew consent. Minocycline 90 days prior to baseline and open-label during trial not permitted.
Other tetracyclines, investigational drugs, lithium, digoxin, methoflurane anesthesia, theophylline
and lupus-symptom causing drugs not permitted.

Minocycline 100 mg/twice daily (minocycline to placebo 3:1 ratio randomization).

Matching placebo twice daily (minocycline to placebo 3:1 ratio randomization).

Minocycline 100 mg Twice Daily Matching Placebo Twice Daily
87 27
73 22
14 5
3 3
2 2
5 0
3 0
1 0
Minocycline 100 mg Twice Daily Matching Placebo Twice Daily
87 27
0 0
85 25
2 2
47.1 (10.3) 47.8 (10.6)
46 15
41 12




Table 2 Aclinical trial on Huntington's disease: the study results posted on ClinicalTrial.gov (continued)

Region of Enrollment [units: participants]

United States
Canada
Outcome Measures

Primary:

Measure Type

Measure Title

Measure Description

Time Frame
Safety Issue

Measured Values

Number of Participants Analyzed [units:

participants]
Mean (Standard Deviation)
Statistical analysis provided

Secondary:

Measure Type

Measure Title

Measure Description

Time Frame
Safety Issue

Measured Values

Number of Participants Analyzed [units:

participants]
Mean (Standard Deviation)
Statistical analysis provided
Serious Adverse Events

# participants affected /at risk
Total, serious adverse events
Myocardial infarction f
Chest discomfort
Chest pain f
Death f
Localized infection
Pneumonia 1
Ankle fracture *
Deyhdration
Tongue neoplasm malignant stage
Cerebrovascular accident
Agitated depression 1
Anxiety T
Depression 1

Renal failure *

80 25
7 2

Change From Baseline to Month 18 in the Total Functional Capacity (TFC) Scale [LOCF
Imputation Method] [Time Frame: Baseline to 18 months]

Primary

Change From Baseline to Month 18 in the Total Functional Capacity (TFC) Scale [LOCF
Imputation Method]

Establish preliminary estimate of minocycline's impact on progression of HD (measured by the
change in Total Functional Capacity (TFC) score of Unified Huntington's Disease Rating Scale
[UHDRS] between baseline & Month 18), and to assess futility of further study of minocycline.
TFC consists of five ordinally scaled items assessing a person's capacity with: 1. occupation 2.
financial affairs 3. domestic responsibilities 4. activities of daily living and 5. independent living.
Total score ranges from zero (worst) to 13 (best).

Baseline to 18 months

No

Change From Baseline to Month 18 in the Total Functional Capacity (TFC) Scale [LOCF
Imputation Method] [units: units on a scale]

Minocycline 100 mg Twice Daily Matching Placebo Twice Daily

87 27
1.55 (1.85) 1.15 (1.70)
No

Change From Baseline to Month 18 in the Total Functional Capacity (TFC) Scale [Regression
Based Multiple Imputation Method] [Time Frame: Baseline to 18 months]

Secondary

Change From Baseline to Month 18 in the Total Functional Capacity (TFC) Scale [Regression
Based Multiple Imputation Method]

TFC consists of five ordinally scaled items assessing a person’s capacity with: (1) occupation; (2)
financial affairs; (3) domestic responsibilities; (4) activities of daily living; and (5) independent
living. Total score ranges from zero (worst) to 13 (best). Regression based imputation was used to
impute missing values.

Baseline to 18 months
No

Change From Baseline to Month 18 in the Total Functional Capacity (TFC) Scale [Regression
Based Multiple Imputation Method] [units: units on a scale]

Minocycline 100 mg Twice Daily Matching Placebo Twice Daily

87 27
1.71 (1.96) 1.15 (1.70)
No

Minocycline 100 mg T wice Daily
11/87 (12.64%)
2/87 (2.30%)
1/87 (1.15%)
1/87 (1.15%)
1/87 (1.15%)
1/87 (1.15%)
1/87 (1.15%)
1/87 (1.15%)
1/87 (1.15%)
1/87 (1.15%)
1/87 (1.15%)
1/87 (1.15%)
1/87 (1.15%)
1/87 (1.15%)
1/87 (1.15%)

Matching Placebo Twice Daily
1/27 (3.70%)
0/27 (0.00%)
0/27 (0.00%)
0/27 (0.00%)
0/27 (0.00%)
0/27 (0.00%)
0/27 (0.00%)
0/27 (0.00%)
0/27 (0.00%)
0/27 (0.00%)
0/27 (0.00%)
0/27 (0.00%)
0/27 (0.00%)
0/27 (0.00%)
0/27 (0.00%)




Table 2 Aclinical trial on Huntington's disease: the study results posted on ClinicalTrial.gov (continued)

Choking
Dyspnea

Pneumothorax f

Pulmonary embolism
Aborted pregnancy T
Other Adverse Events
Frequency Threshold

Total, other (not including serious) adverse

events
Dysphagia f
Nausea t
Diarrhea
Irritability 1
Bronchitis T

Gatrointestional viral

Influenza
Nasophyngitis
Tooth abscess
Back injury f
Contusion

Fall

Joint sprain

Skin laceration ¥
Weight decreased *
Back pain
Balance disorder
Chorea 1
Dizziness
Anxiety T
Depressed mood ¥
Depression
Insomnia f

Libido decreased
Obsessive thoughts 1
Suicidal ideation

Nasal congestion

Limitations and Caveats

Limitations of the study, such as early
termination leading to small numbers of
participants analyzed and technical problems
with measurement leading to unreliable or

uninterpretable data
More Information

Certain Agreements:

Results Point of Contact:

Name/Title:
Organization:
phone:

e-mail:

1/87 (1.15%) 0/27 (0.00%)
1/87 (1.15%) 0/27 (0.00%)
1/87 (1.15%) 0/27 (0.00%)
1/87 (1.15%) 0/27 (0.00%)
0/87 (0.00%) 1/27 (3.70%)
5%

Minocycline 100 mg Twice Daily Matching Placebo Twice Daily
74/87 (85.06%) 23/27 (85.19%)
4/87 (4.60%) 2127 (7.41%)
7/87 (8.05%) 0/27 (0.00%)
7/87 (8.05%) 3/27 (11.11%)
5/87 (5.75%) 1/27 (3.70%)
0/87 (0.00%) 2/27 (7.41%)
2/87 (2.30%) 2/27 (7.41%)
3/87 (3.45%) 2/27 (7.41%)
5/87 (5.75%) 3/27 (11.11%)
0/87 (0.00%) 2/27 (7.41%)
1/87 (1.15%) 2/27 (7.41%)
3/87 (3.45%) 2/27 (7.41%)
15/87 (17.24%) 6/27 (22.22%)
3/87 (3.45%) 3/27 (11.11%)
2/87 (2.30%) 4/27 (14.81%)
3/87 (3.45%) 2/27 (7.41%)
8/87 (9.20%) 0/27 (0.00%)
9/87 (10.34%) 2/27 (7.41%)
5/87 (5.75%) 0/27 (0.00%)
5/87 (5.75%) 0/27 (0.00%)
7/87 (8.05%) 1/27 (3.70%)
6/87 (6.90%) 1/27 (3.70%)
6/87 (6.90%) 4/27 (14.81%)
8/87 (9.20%) 2/27 (7.41%)
0/87 (0.00%) 2/27 (7.41%)
5/87 (5.75%) 0/27 (0.00%)
1/87 (1.15%) 3/27 (11.11%)
2/87 (2.30%) 2/27 (7.41%)

T Events were collected by systematic assessment

* Events were collected by non-systematic assessment

No text entered.

Principal Investigators are NOT employed by the organization sponsoring the study.

There is NOT an agreement between Principal Investigators and the Sponsor (or its agents) that
restricts the PI's rights to discuss or publish trial results after the trial is completed.

Merit Cudkowicz, MD, MSc
Massachusetts General Hospital
617-726-1873

mcudkowicz@partners.org

Clinical trials on HD registered at https:/clinicaltrials.gov/ (accessed on November 10, 2015)
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