2—4

YA a7 4 —ORKRBAFHAEE, b NN BT o AEZR % B8 L7-AF9E

TAEMIIEE  ESCREh - AR ERATIEE v 2 —
INERCZESC

IR FET R

1. WHEERY

(B ERBEIRS e & OEFTIEOR
IRBAR D HER L TV D BUIR 2B E 2| BRIR
BRFE - HEMET 2728, 2009 0 HEM LT
WHEBEF LA MY (Remudy) . 2012 47>
HEH L TWDOERIKMER Yy FU—7
(MDCTN) % e iy 1% £ 50 b [ SR 46 2 7
#% (CCNMD) & L CHEAYIZUR LA
R TEDOEE ZH > T\ 5H. CCNMD »
FME 205 URRIRBHTS . 72 & DNTAEHER 2
BWombEaxBEL-ZET REIHOD
DGR TR 2 et 5 .

2. WHEAHRR

(EATFFEHE) INBESC

(O HRRFgEE ) ENLIE - R E R TR v
% — (NCNP) : AL, WIFE, 11T
KR, PATEHE, PEE— = KEFRRIA. ARG
o REED AR, AR B
7 BRI FERKRY: - AR, NHO
JbHRE ER Y 2 — 1)1, NHO By
TIEBE: 70/ NHO S FEREE : AR,
AEBRRT:: mf g, KBRS @G AL,
SLREERIRZ &L, NHO o8 & 1E
W & —  HRTIERL BRIE ST SRR - L
B8, NHO JIRLERE v 2 —, ARG Y
A ha 7 — e RIS, BEARRT L
T

3. WFZERCR

EfR PR BR %

HRILBSE R MR A hr 7 ¢ — (FCMD)
ExGgrl Li-AT v A ROFMEICET 2
WHoE (RE) - ERRERBRBAGGIZ T T e R
2V EFEVERL L. sk LR IR %
RS L7, 7 u b a /L %5 &4 PMDA @
RS MBS OXFHIBY S % #& 2 7. BRIREER

EhE D7 AMED W5t (A7 > 7 2) I
gk LTz AEE IR S v7e oo 723, A
X E TR AL T ETHS.

- CCNMD Jiti g% 74 : MDCTN Jii fi a%

RGN EBERL, TR ORI DUV THER
ATV, JEFIERIT 7115 C, FsREMEY A
fe 7 4—1 % (25.7%), T 2> = XA
A a7 44— (DMD) (23.0%), v
T =B A ha 7 ¢ —(BMD) (10.7%),

PRI E B By A bae 7 4 — (FSHD)
(8.3%), THEMEFNZEAMIE (5.83%), FeRME
AT — (5.2%), S 2l CR AL E L
TR 2 v a7 40— (4.7%), RHeE
DRI A a7 ¢ — (4.3%), FCMD
(4.3%) Thot1= (BJ).

VYR b YRS

- hu 7 4 %E (DMD,BMD) . GNE <
FoRF—, HRENEY A a7 ¢ —(DM),
e RMRpE A, FSHD 2 %512, NCNP A~
WCHEBSREZRELFELPREL TN D, F
. FHRMERE DR A & WEAREE £ TITHE R,
—RPSE AR 238 5 7. 2022 4F 3 KK
ROBEEITE L 2062, 238, 1135,
72, 136 4 EHIML TV D (FAE, AR
. AFS).

- BUEBRCERIAE R FEE T TOEHL A
i U 7= Z sk HEMFSE D Remudy-DMD L
A RY (HFAHER) 2022 4F 3 H KRB SO
BEE 103 44 L 72 D Pt 2 ki T .
DM LA RY  KBRKFTEHINT
W= DM LY A K5 —%% NCNP 128
fTL7Z. VYA RVICHESNCWAHIAH
Z HWAIER O BE 809 44 & x5 H AT
B 5B DOBLIR % snapshot 19, AT
fiEtr L= (EF8) .

- IRIHSETIA A b 7 4 —D LT A R
R (IUF) « AR OIER O R TR K&




frf- PABPN1 ®=x~ 7 V> 188 TD GCN
Ve—h~ (BpAR10F) #2315 UV E— |
JEGNIE, 18 U B — MEGNZ L L TR T &
OME T REE S RN RIET H 2 L AR
AfEREE S LIV YR MY SR AT
T2 D TN D,
VAR 4 UE, GNE S AT — B
KON FSHD 2o\ T, RERZHEI DS
RN, BEXOF 2L —a U EFERL
72.FSHD (2 oW o7 a X A THRATBIT
DILTW IR WERNZ DUV TEINEENT 217 -
7o (VHEF) .

BRE - TV ARAT ¥ —W

- DMD Hiffa & B REEBFSE (1TF) @ 32 #1
DIk S AUFZE 2 i L T\ 5. AR
Hr < ¥ North Star Ambulatory
Assessment (NSAA) O FH4)EIL 1 4T 3.4
R 2T 6.9, 3T 14.7 UK, 257
IAATT A b OFEIEIT 10m, 2 45T 28m,
SETE2ZMIKF LT 5722 8T — % D&
PELNTND.

- 47 AMAEZ: DMD O EHIMICE T 5 iEE)
BOEL OKEF) : X=X T A D 36 »
A% oOfEE, EE &L 190£218 keal 725
1744217 kcal, METs (&, 2.01+0.43 METs
75 1.53+0.30 METs, Sedentary Time /%,
443+119 73705 513+136 4y, EENEICHE
X727 o 7273, Sedentary time. METs
THEREEZRD . {FEEFHC L D5
filildk B ATETEE 2 Bk U, 7o 2 E8 T
EDT VML AD Yy —ICRVEL L%
RLUTZ.

« GNE X A /3F—DHijn = HAREMFSE

(&) : b M OHiI = BLENFTEZ Fi
summed MMT, GMFM, 27, v~
F 1. %FVC, CK. M A
E. SF-36 @ physical function |3 &
THEIZEITT 27T — % 2157,

-BMD @ H SRIEEFR A £ fit i 26 [RIF 28 (R

FHHE) < IEfE 728 s T 15 3G b7z 305 44
D9 BLIEBE N> T2 exond5-47del

(69 4). exondh5-48del (40 %) . exond5-

49del (14 44) . exon45-55del (12 44 ) . exon3-
7del (10 4). M 0¥ exon45-53del (9 4) @
6 REEREBIOMOER (151 4) OFH
T F L OVEHERN BT DWW TR IR
AtL7c& 2 A, BITH AR KX ORI BERE 1
AL L B L TV D ATREME AV RIB S
7z,

A A~ —H—H%
- JRY™ miRNA f#HT (KH&) - BT AR
\Z&H % DMD & &, Fipt~ vy F I
5 B DR H miRNA % microarray 75
THBENICHRAE L2 2 A, BEHTHE
I EH LTV miRNA BRRIES N, £
7z, Al miRNA O§RE 2 BRAE IR & 7525
AAE 2 FHCTRENT L2 & 2 A, FlfasEsEan
il & FAHE A X A HIE9 5 ATREME DS R
Iz,
- FCMD IZBIF 5 RBP4 F 2 () -
R & A F X, FCMD18 #4412
BT, @y hr— Ll i LAER
RS REEATF R, i CKEE
BB R L. AlgENT a2 A4
® homozygote EF 2B\ T, FCMD ©
BT A 77—/ Th D GMFM & G E 72
AR LTz,
‘DMD (28T DIRZ A F 2 Ofgt (587)
RIS A F Al & RERISF, KRBR ZEAfH O
CT EIZFRWNADFABA 2RO T2, WT I h iR
BAETIOEENCEAD LA TH Y, TR &
(A 2 e 0 SR~ 2 & T, DS R LA
XTI EnEzLNT.
- GNE X A/ 8F — DN A F~— T —Ff
SA B R L2ArgE (FR) - i E AR5
2N L7= GNE X A3 —BE DI/ MR
. if/MRESE IgG (PAIgG), ~VU 2237
L — - v'n U HiiR & EEEERER M FE A, M
FROEENEREFEAT REE, KBRS /). 18
oG Fm . 1B, T, BIikiE
&, Mg CK. AHHLARINE D5t bk 2 5~ 72
& A, PAIgG Il T 150> 7 VIR




BEE DA =D =272 D AREMED B 5
ZEERWELE.

T ET v RIEEFR

- FER R R D National database % V>
TR IE (KAB) SRR ORE, #F
i O E (FEFHMEEE - AFE

BIEHIER : FRERORER, 2FEOE)

L L, B4 - B - REITAa— NE
P L7z, NDB 57— % B9 # 9 B Bid& i
AT o 7. WFZEERZ T T OB S
BITWERR SN, b &2 EE 2854
~NDB 7 — ¥ FIHHzEEIT - 7=

- i CK ME 2 REF OZW « 7+ 1 —7
v TR D HEL - BRR - o TiEin
BRR (TE) « YA ha 7 ¢ VIEZKTEE
WIT BRG] 23 2\ & O DO —FROERF] TH)
DDA ERE R L, JEFNTIS U
BT 7o —FRLETH T2, 50 EE

TODREFIE 2RI B S T IER S &
D, BRU R LEFERIZ OV TOEHR
DR EmR S o, 2l - 7
=7 v FIZBNT, By rrl v
703 & X0 A ORBE PR A E Y
1o IR RO BN D.

YA a7 o —DOFRIERT - FHIZKIE
K OEHNERICI T 2 MBI O

(FID) : th=%F, mEyE, BBy

v T BT TV B IERZOEFZE T
FTIERL . YFEEFER DR X E A
EATVBBICOW TY EERLFIRITIE L
52O S, BIRE OMMEBL DB,

BROIFR E WD BROZIT IO O,

BEOHAMEMEOMESENEE T —~v L L
TGN T,

- DMD #BFICx T 5 & T EKAFO) %
RWTEESIALIHE DB A & Z D RHI R
OET OkEF) : KAFO Z W= fEE SNz
TR TAAT FTREI ] DIE R . A D
1IN, PRRAREE OMERFIC % 53 2 FTREME
R,

YA a7 — ORI L A &R

FTAOKET (UAR) : A ka7 1 —286
AH, BETREFEOADHNL 184 A (64%) T,

DD Lk 46 N (16%), MEEHZEAR DK
B 104 N (36%), RLKKaMOFEE 133 A
(47%) Td-7-. BMD, LGMD, FSHD1
TIIWE N EEOADHEE2ME <, DMD,

DM1, OPMD TIZAPHRENRmWZ & 2R
L7z. FSHD1 XA T bW FREEOAT
EoWCELN, MOEBTIIBHCE 2
3o 7-. DM1, OPMD iZH 2 72< Th,
W FEE DS RO NELEXT

- DMD DLl Gl 369 Bl O ft
ATV, DARER 10~20 F 1> DMD H
FHOFERIEN, DARFEHITIX, ALEL
MBI T2 T, ALK E I 0FEK
R R 5, LLFEJLR, DFKEFE D72
MBI CIR S FBINEREAR T 2% 8 o T & ek
TR 5, BIE DL B E G CIE#E
PEODARE, DARBEA~DOHRIIA 5 TH
HZEEHLMNT L.

- DM OMWERE : FEETA N7 4 D3
B L w7 (A1) 2020 FElzAFR IR
DM1 DR 7 7 DEEE = v oY A
SE . EHEREIS M) LTI B &
L7ois, BRfREE & BRI+ 7 B
BWT HELES D MR A7 T O e A3 R
R ENSHBOBEEB Z .

- ARG A TR R A e T —
OB T 3V X AERME L) 7Y X
LNEAERL L, AR NA R E SR L2
DRSO T—EOFHN S ST,

- AT ZFIH U 72 B4 0 015 2 F 72 A7 i)
EWCET 5 AEEY 7 boBa% (i) (IT
LA THEEEAELY 7 FOB%
BITHoTWAD.

«BMD @ CT % 7= BEA& il (A8 -
LS%TESN TV D ARERD BIRENI T
ISR T 78 OB & A7 G ST 2 [ & & it ek 1)
DORRFT AT o 72, FT W HERR U 7= 5 5 A
A= a2 THRE L, RICEEZ2ZT
LEMMHOEE, B rEROBBICLD
FHIE e &Mt LTekE SR, KA — 1 0f



Mtz B2 Lz,

el 5 1A ARAIAE D P15 Bl & i v 240

B OHEDERFICBE T 2058 (FfE) -
Flaccid type O#F#EF EMEMIBE (NMS)

Iz

x4 % BT RS E I 3 AN & ORE =R

NEWZ ENE SN TV AN, BEFME
B % 2 L= NMS B#E O Fiifgic >

THETLIZEZ A, 2 HDBRE I ERME

FBALARTHY | AT 6 BEE O FE
HAEELREL, ARELFHzELTH

7.
B - FiRa EBICEE L, B - FRO

BLRISSL - T2 BRIRATIE. (RT8) - ARFEIEIE

n_{\

FolHfEABIZL TR, SHEELH

B LURA R, T Y R LA D5

73

4.

[
1)

2)

3)

4)

ECHELX Y SO AT 7.

BFSERRTIT

] R4 5 bAEGTERSC 14 1
Mori-Yoshimura M, Kimura A, Tsuru
A, et al. Assessment of
thrombocytopenia, sleep apnea, and
cardiac involvement in GNE
myopathy patients.Muscle Nerve.
2022 Mar;65(3):284-290.
Ben Yaou R, Yun P, Komaki H, et al.
International retrospective natural
history study of LMNA-related
congenital muscular dystrophy.Brain
Commun. 2021 Apr 11;3(3):fcab075.
Sugimoto M, Kuru S, Takada H,
Horie R, Yamauchi K, Kubota T,
Matsumura T, Nakamura H, Kimura
E, Takahashi MP. Characteristics of
myotonic dystrophy patients in the
national registry of Japan. J Neurol
Sci. 2022 Jan 15;432:120080.
Hama M, Horie R, Kubota T,
Matsumura T, Kimura E, Nakamura
H, Takahashi MP, Takada H.
Metabolic complications in myotonic
dystrophy type 1: A cross-sectional

survey using the National Registry of

Japan. J Neurol Sci. 2021 Aug
15;427:117511.

[a¥K] Gt 2814

AR, HASTRHE , ANRZE S BT E
R A b a7 — B RERE T5
B E S BER A s 7 22.2021.10

JRH, AR, PR, NEF
Ao, NARCR ST B AR MR TR R

£:.2021.10

PN, AR, I THaE | NS
. ORMHETRLHEZ SO L =
Duchenne®fH T A ba 7 ¢ —7HIDOkG
IREFRET. 5 63 ] H A/ Nt sf sy
fiitEss. 2021 4E 5 H

R R, NS, e —
B, Al —= 5.7 VT AICBWT,
FKRP &5 T ARIIERER VA b
7 4 —1C LA A br 7 ¢ —21
EHRIET DH. 5 63 [0 H AN
LS. 2021 4E 5 H



https://pubmed.ncbi.nlm.nih.gov/34240052/
https://pubmed.ncbi.nlm.nih.gov/34240052/
https://pubmed.ncbi.nlm.nih.gov/34240052/

2-4 Research to Promote Clinical Development of Muscular Dystrophy and Establish
Evidence

Principal Investigator, National Center of Neurology and Psychiatry
Hirofumi Komaki

Overall Research Report

1. Research Objective

( Objective ) To promote the clinical
development of innovative methods such
as nucleic acid medicine, the Patient
Registry (Remudy), which has been in
operation since 2009, and the Clinical
Research Network (MDCTN), which has
been in operation since 2012, will be
reorganized as CareCure-NMD (CCMND)
and operated under this research fund.
Promote clinical research to develop
clinical practice and create evidence to
improve the standard medical care by
utilizing the CCNMD's infrastructure.

2. Research Outcomes

Clinical Development

*A study on the efficacy of steroids in
patients with Fukuyama congenital
muscular dystrophy (FCMD): A protocol
framework was developed, and a multi-
institutional research structure was
established to start the clinical trial. The
protocol was completed, and face-to-face
consultation on the RS strategy of PMDA
was finalized. We applied for AMED
research funding (Step 2) to conduct the
clinical tests. The application was not
accepted this academic year, but we will
continue to challenge another open call for
applications.

*CCNMD Survey: An annual survey of
MDCTN member facilities was conducted
on the number of patients and facility
status. There were 7115 cases, including
myotonic dystrophy type 1 (25.7%),
Duchenne muscular dystrophy (DMD)
(23.0%), Becker muscular dystrophy
(BMD) (10.7%), facioscapulohumeral
muscular dystrophy (FSHD) (8.3%),
spinal  muscular atrophy  (5.3%),
congenital myopathy (5.2%), limb-girdle

muscular dystrophy with confirmed
molecular diagnosis (4.7%), undetermined
limb-girdle muscular dystrophy (4.3%),
and FCMD (4.3%).

Registry Studies

*We have established an office within the
NCNP and have continued operations for
dystrophinopathies (DMD, BMD), GNE
myopathy, myotonic dystrophy (DM),
congenital muscular diseases, and FSHD.
The reorganization and integration of the
office functions were completed by the end
of the last fiscal year, and an integrated
operational structure is now in place. As
of March 31, 2022, the number of
registered patients has increased to 2062,
238, 1135, 72, and 136, respectively.

*The Remudy-DMD Registry, a multi-
institutional research study that foresees
the use in post-marketing surveillance: As
of March 2022, the number of enrolled
patients was 103, and the research is
ongoing.

*DM Registry: We migrated DM
registry data from Osaka University to
NCNP. We conducted a snapshot and
cross-sectional analysis of the current
treatment status in Japan for 809
symptomatic patients using the registry
data.

*Registry of oculopharyngeal muscular
dystrophies: We are preparing for the
development of a registry based on the
results of an examination of cases at our
Institution, which suggest that cases with
15 GCN repeats (10 wild-type repeats) in
the exon one region of the etiologic gene
PABPN1 develop ptosis and dysphagia
earlier than those with 13 repeats.

* Uninsured genetic analysis and curation
were performed for dystrophinosis, GNE
myopathy, and FSHD. Additional
analyses were performed for FSHD cases
for which haplotype analyses were not




conducted.

Natural History and Outcome Measure
Studies

*DMD Prospective Natural History
Research: 32 patients were registered
in the research. The interim analysis
showed that the mean North Star
Ambulatory Assessment (NSAA) dropped
3.4 points at 1 year, 6.9 points at 2 years,
and 14.7 points at 3 years, and the mean
of the 2-minute walk test decreased by 10
meters, 28 meters at 2 years, and 62
meters at 3 years. The accumulation of

data has been obtained as described above.

*Changes in the activity volume of
walkable DMDs over time: Values at
baseline and after 36 months are as
follows: exercise volume from 190+218
kcal to 174+£217 kcal; METs from
2.01+0.43 METs to 1.53+0.30 METs;
sedentary time from 443+119 minutes to
513+136 minutes; there were no
significant differences in the amount of
exercise; however, there were significant
changes in sedentary time and METs. The
results showed that assessment by
activity meters reflects daily life activities
and can be a new reliable outcome
measure.

* Prospective natural history research of
GNE myopathy: A 5-year prospective
observational research was conducted.
The results showed that summed MMT,
GMFM, grip strength, pinch

strength, %FVC, CK, leg anthropometry,
and SF-36 physical functions showed
significantly progressive data over the
long term.

*A multi-institutional research of
BMD natural history: The phenotypes
and treatment efficacy of the
following six types of deletion
mutations and other mutations (151
patients), which frequently occurred

among 305 patients for whom
accurate genetic information was
available, were examined by

analytical statistics: exon45-47del (69
patients), exon45-48del (40 patients),
exon45-49del (14 patients), exon45-
55del (12 patients), exon3-7del (10

patients), and exon45-53del (9
patients). It was suggested that gait
and respiratory function might be
related to genotype.

Biomarker Studies

*Urinary miRNA analysis: Urinary
miRNAs were comprehensively analyzed
in patients with DMD in the ambulatory
stage and age-matched healthy men
using a microarray method. We identified
significantly elevated miRNAs in the
patient group. The miRNAs function was
analyzed using fibroblasts and
myoblasts, suggesting that miRNAs may
control cell growth inhibition and
myofiber size.

* Urinary titin in FCMD: Urinary titin
levels were significantly elevated in all
18 patients with FCMD compared to
healthy controls and showed a significant
correlation with serum CK levels. It also
showed a significant correlation with
GMFM, the motor assessment scale of
FCMD, in homozygote patients with the
founder haplotype.

*A study of urinary titin in DMD: We
found a strong negative correlation
between urinary titin levels and CT
values of the Vastus lateralis thigh and
biceps femoris muscles. Both muscles are
involved in the movement of the knee
joint. Repeated contraction during
walking and other activities may cause
muscle disintegration and degeneration.
*Research aimed at establishing
biomarkers for GNE myopathy: We
compared platelet count, platelet-
associated IgG (PAIgG), and Helicobacter
pylori antibody with motor function
assessment indices, gross motor function
assessment scale, quadriceps muscle
strength, total muscle strength of 18
muscles, grip strength, pinch strength,
effort lung capacity, serum CK, and
anthropometric measurements in GNE
myopathy patients who participated in a
prospective study. We found that PAIgG
values are potential biomarkers of
muscle strength and sialic acid metabolic
disorders.




Evidence-Building Studies
* Epidemiological study of neuromuscular

diseases using the National Database of
Neuromuscular Diseases: Target diseases
and evaluation items (primary endpoint:
the number of prevalent patients,
secondary endpoints: morbidity of
diseases, quality of medical care) were
determined. The names of diseases,
drugs, and medical practice codes were
determined. The environment for
handling NDB data was organized. An
ethical review application was submitted
to implement the research, and was
approved. Based on the above, we
applied to the Ministry of Health,
Labour, and Welfare to use the NDB
data.

* Ethical, clinical, and molecular genetic
considerations in the diagnosis and
follow-up of a girl with hyperCKemia:
Although many cases were asymptomatic
at the time of diagnosis of
dystrophinosis, some cases presented
various symptoms from childhood and
required a case-specific diagnostic
approach. Some patients were diagnosed
when they developed heart failure at the
age of fifties, and inadequate information
about genetic risk and health care was
provided in some cases. In the diagnosis
and follow-up, it is necessary to establish
a support system for women to manage
their health appropriately as well as to
provide genetic counseling.

* Examination of ethical issues in the
pre-onset/early diagnosis and treatment
of muscular dystrophy: We held a
meeting to exchange opinions not only
with sociologists, ethicists, doctors who
provide genetic counseling, and other
specialists but also with the families of
the concerned patient. We identified the
difficulties in communicating about
genetics to the patients and their
families, differences in the values of the
people involved, differences in
understanding of genetic diseases, and
the issue of patient autonomy as
essential themes.

* Examination of the introduction of home
standing exercise using a knee-ankle-foot

orthosis (KAFO) for patients with DMD
and its long-term effects: Continuation of
home standing exercise using KAFO may
contribute to the prolongation of
ambulation, suppression of scoliosis
progression, and maintenance  of
respiratory function.

*Investigation of the findings of
dysphagia according to the type of
muscular dystrophy: Of 286 patients with
muscular dystrophy, 184 (64%) had
dysphagia, including 46 (16%) with
aspiration, 104 (36%) with a residual
glottal valley, and 133 (47%) with residual
pear-shaped depression. BMD, LGMD,
and FSHD1 showed a low frequency of
dysphagia complications, while DMD,
DM1, and OPMD showed a high frequency.
Dysphagia could be diagnosed in FSHD1
based on subjective perception, but not in
the other diseases. We should suspect
dysphagia complications in DM1 and
OPMD even if the patient is unaware.
*Myocardial damage in DMD: We
analyzed 369 cases. Heart failure is the
leading cause of death in DMD patients
in their 10s to 20s. Cases of death from
heart failure show left ventricular
systolic dysfunction and left ventricular
enlargement or pericardial effusion.
Patients without left ventricular
enlargement or pericardial effusion are
asymptomatic despite left ventricular
systolic dysfunction. The current
treatment of myocardial injury is
ineffective in treating symptomatic heart
failure and death from heart failure.
*Respiratory management of DM:
Practice and study of international
guidelines: Based on the international
consensus on respiratory care for DM1
published in 2020, cough assistance was
applied to patients with reduced cough
function. However, it is difficult to apply
the recommended respiratory care to
patients with inadequate comprehension
and caregiving skills. This is an issue for
the future.

*Creation of an algorithm to diagnose
limb-girdle muscular dystrophy using
muscle 1mages: The algorithm was
created and tested by a neurologist, and a



certain evaluation of its practicality was
obtained.

*Development of automation software for
muscle mass measurement by skeletal

muscle images wusing Al: We are
developing automation software for
muscle mass measurement n

collaboration with an IT company.
*Skeletal muscle evaluation using CT of
BMD: We examined facility cases based
on the skeletal muscle imaging scheduled
to be collected in this disease's upcoming
natural history study. A newly developed
quick evaluation scale was used in the
study. In addition, identification of
skeletal muscles affected first, and
differences by type of genetic mutation
were examined. As a result, we found the
usefulness of this scale.

* A research on postoperative outcomes
and risk factors for perioperative

complications in neuromuscular scoliosis:
Posterior corrective fusion for
neuromuscular scoliosis (NMS) of the
flaccid type has been reported to have a
high perioperative complication rate. We
investigated the surgical outcomes of
patients with NMS who presented with
severe spinal deformity. These patients
also had a poor pelvic tilt angle,
presented with severe preoperative
restricted ventilation problems, and
required highly invasive surgery.
*Clinical research from the viewpoint of
patients and families in close cooperation
with patient and family associations: This
research team has been working closely
with patient groups. The team continued
to collaborate on lectures, registries, and
outcome measure studies this academic
year.
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FAETEIZEBIT 5 B AEIRE 2 TE2 Kk L
TWDIRTITARV Y, 2018 4F 1 A M D FEMi L
TV 5 Z s LT flm < BLEEHFsE [T
BT 2z XMPFT A va 7 1 —0DH
SRIEERFZE) (UMIN000030562) DT, ¥
B2 CFE M S D EE B REREAN & iz, B
ATEITA W TEBRN &FHI X D2FHIIZ TV 3
ERORHBZBEL, TV LAY
¥ —& LCOIFEROAF ARG Lz,

Fik
KEE, Y4BT TDMDO HAREERFSEIZ SN L
TWBHHATENSDNS ERXD, BLO
AT AEZRDMD 94, (8.3+0.867%) & L
7= IEEEFHX. ActiGraph Link GT9X
(ActiGraph, FL, US) #fHL, 7
Uo7 b—RMZX, 30HzTiT-o 7, EEh&EEH
1T~V b THRIGEE O _BIZHE LR
MO E T, NRFF# Z RV TS LT,

IEEVREFHZ L2 FHNT. BREMEIZR T
%67 H g D IEIERERTAR H DFH 5| 14
ARl E L7c, N—=RAT A b, 600 il
367 H £ TAFHE L7z, HEOIEBINAIC
DVNTERRLEBHNEIZOWNT, FIEIZ K
S TITEREER &2 FUfl L 7=, 70#71X. ActiLife
6 (ActiGraph, FL, US) #fiH L., %
L7 BT Lo Ef & (keal) . METs

(GEBHIRE) . Sedentary Time (FEALHFR;
53) Rl U7, BERHIEAT IR, —JoRlE S B
/7M1 (analysis of variance: ANOVA) &%
IR E (Bonferroni DA 1E) % HWTH
L7,

PSP

R—=2F A D 36 A% OEIL, #HE)
BT 190+218 kecal 25 174+217 keal,
METs (%, 2.01£0.43 METs %> 1.53+0.30
METs, Sedentary Time |%, 443+119 737>
5 513+136 53 CThoTc, X—AT A VD
36 72 H OHIE T, EEEIZITAER AR
73> 72 (ANOVA: F (1, 6) =0.5549, p>0.05)
723, Sedentary time (F (1, 6) =4.5255,
p<0.01) . METs (F (1, 6) =13.0263,
p<0.001,) TIEAERLELERDI-, ZEL
AR E DORER:, Sedentary Time (%, ~<— A
FA KL 30 22H O T (p<0.05) .
METs (p<0.01) IZ, X—Z 7 1 Z%F L 18
72H (p<0.05). 24 7»A (p<0.01). 30 7 H
(p<0.01), 36 2°H (p<0.01) THERE
a7z,

B
3 M OIEBEFHT L 2 3HIA S AH A
ISR 2T A REZR DMD (281 % HEE)



SREDOK T RH LN E o7, MBI Y
—IZIEHA LRI O T, EE)RE
(METs) DX =, uﬂj%F'ﬁ@@u%bm

LTV Z &b, BARBERKEIZHEVA
%iﬁ@¢f%wﬁﬁ@@%%ﬁiﬁ<@
0., S TWDRFMNEL 725 2 LR
STz,

H £ COEBIRE OFAMIL, WPt TOE
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Bl A Ed &2 EMICKL TR Y, DMD
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Ghe2A
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IHEVEFHC L D3I DMD (k15 A
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TAOHIRT T RILAD XY —I1272 0155
ATREMEAS RIR STz,
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K, Cwik VA, Street N, Bolen J, Day
JW, Connolly AM. Clinical Follow-Up
for Duchenne Muscular Dystrophy
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[(E] oA b7 —2fRFET oM
A BREDZ 1%, BEOEN DR, R
TBRAEDFAE LW A D B U RL Y
T5. T, BRERLCELETREL WD
STz, H UWREEROBRRE B HEAL TV D,
D HHR TR B O IEME 7R B BT - T
WU, E 72, BIRFAUTESE SRR -
ERE TR L ENRWRELH Y, &
D72 IR OZITRLETH 5.
ORI, WWRHREZIELHETE HON
AF~—=T—NPRETHDLN, BIELD X
YIpe—H—MNZ L. KWL TIE, HY
A bva T =2 ) &3 D pR A R A
LLLT, BEBEEZANE LIER
JeL, WWIRDRHEZARELE T O3 A A4~
— ) —BAFEMTIE 2 M5 .

[ 5] EZFFE I v Tk National
database (NDB)Fsilfiiti 7 — % & 7z
“AMEMEL 720, NDB #HWTHEE
BEHEZATS . Fio, SN TWDESE
i, PRITRAICET 2T -2 BIEL, Bl
TEDODREREZERT D, "M A ~v—T—
PAFERFFEICI VT, YA e 7 —/&
#F LA E O R miRNA % microarray 75
THIFERICHEEL, BEICRBWTRLT
VW% miRNA O[FE &5 & OB % ik

T5.

[RR] 2P gEIc B L Cid, didas L
TLEBERBIEIA T —, Hiox o
74—, HEE=a—o YN, SERPEI AR
F—LT D2 LaPE L. FEFEEE
BRI 2 AHELT, BIKEHGHE
BITRBOREE, BEOEL L. Zh
BT — X w i ATRE & 3 D G4 - RN -
DWATAH T — RERE L. £7-, NDBT
— X0 O R AT e o 7. WFSESE
B TOMBLHGE BTV, KGR STz,
BIfE, E554~ NDB 7 — & FI ] 55 217
ol TATHD.

NA F~—H—HFFEICBE L TiE, HITREE
HIZ®H 5 Duchenne Ui A bu 7 4 —i
HE, e~y F ST BEORT
miRNA % MFRINIRGE LTz & 2 A, [BERE
THEIZEA LTS miRNA 2[EE S
7=. F£7=, A miRNA OERE 2 KEHES M
E R A W TET Lo & 2 A, Mg
HATEPNH] & AHRRME Y A X % BT 5 ATRENE
MR E L7,

[£22] NDB |3[EL LY 7 MEHR - B4 %
ERHBEERT —F_X—ATHY 1, HEE
[ZBT 29 - 5 21T O R CEERNER
WTHbH, "AT7TALLTE, FEHECED
BEWRBEFREOMNE Sink, EBFHNT N
BRI - HEE FTREZR AR RICIZ E S LT
LINBRHY, TOEDER AT A AR
SF) LEZONDN, HMFELE L TOR
BUIZOWTOHFRN D BEREO R WERE
PERR L, Mz CHEROERE BV CTURESY
Wrairo 2 Eick» T, REBTEHEOHEREE



ZGRET DN D D .
Duchenne #fi A hr 7 4 —BFIZEBIT
LY miRNA ZREE L 7o s E R 50T
£V, PCR array {512 & > T miRNA-29, -
23, 21 PVEBAH THEIET LTV HWE
N5 D AR TIE LY MEEEMED W
microarray 5% S0 L 72/ R3S 5T
BY, BERETHREICEILS EF LT
% miRNA (3JR% % [k L T 5 ATREMEDS
H5.

[#55w] NDB 2LV, BEMESESWVEST
— A PEOLND RN D D.
DMD HH DR % AT, 8 & et 58
AF~——ZFBTELAREMER D D.

(2% 3CK]
Dhttps://www.mhlw.go.jp/stf/seisakunits
uite/bunya/kenkou_iryou/iryouhoken/res
eputo/index.html
2) Catapano, F., Domingos, J., Perry, M. et
al. Downregulation of miRNA-29, -23 and
-21 in urine of Duchenne muscular
dystrophy patients. Epigenomics. 2018
Jul;10(7):875-889.
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GNE I F/_F —IR AN FIE O & YL ks
PEBARTE % B D AL D X A /3T — T,
GN EBE 72— KT 5 7 A RRES
ICEVRIET D, T VIR FERRIE DR
BHOEIT L. FERIGR rTRE R S RIT 72 D W e
PEDRS R, B A R L 7oA A~ — T —n
FAE L7V 2 & D3 Fl 2 W LT, v
TUBERZIZE DAL LBG A2 | kS
& OB A R LTz,

B.#F5E 07 i

A EFIEIC SN LTz, Bis T2 CheE
7z GNE I A XF—EBF TO Mk,
i/ # BS i IgG (platelet-associated IgG,
PAIgG), ~V a7 & —. v'a Uik L iEH)
PEREFTEAIFEAE (6 /0fHI 4T (6 minutes walk
tests, 6MWT) , Hl K i& ®) 8% 68 FF Al R &

(Gross Motor Function Measure, GMFM) ,

KERPOEERG 5 7] (Hand Held Dynamomator
of Quadriceps, HHD) . 18 5D & &5 1)

( Summed Manual Muscle Testing,
Summed MMT) . 271, © > F ), MG
& (%Forced Vital Capacity, %FVC). MLl

7 L7 F %) —+E (Creatine Kinase, CK) .

PSHRL RS ) D 5k bt % 7~ T2

ORTIE RS

33 N (Hikt 1:2) . wIEIFEAf R O -8
i 43.2 £ 13.4 5%, MW I 26.6 £ 11.3
72 o7, 11 A 6MWT fEfT affE. 20
L INHRATARRETS o 7=, E B RE 4 T
summed MMT, %FVC, &/, CK {25 ks
FRAITIL T L7z, i/ MREUE 22.0 +/- 6.2,
5 FMlAZ B UL CHERE(ES, KE 3
HThote, HLBERIT2AICR T,
F 7o/ & EEh AN ISR & o B X

Hohiehotz, —J PAIgG Btk 17
Bl (65.4%) X ESLOFRENREMERF L0 A
Bloh el Fim /B L Do T,
i~V any 2 — . vnl ki PAIgG
Btk & B2 DM TEN R o T2,

D.%& %=

GNE X 4 R F— THEIEHIZ B RIEWF I
D X5 Ik E B MR R X N T &
HIEMB, NAF~— D —ITIREDR
RFBFEMOT-DICIHEFICEHATHL S,

GNEE& {5 12 %13 56 R i /s> %
HELDZERHLZERMLN TN,
S AR F—IEMTOEEBNRERE L OXT LD
ez, SB%BRICERHEE XD,

PAIgGIZth =M IC X & F i/~ 7 U
TI7UATLEERBT LB XD T
B, EICH CRERET I X D R 3
NIV E E W S T ER L H Y R
BERGEREO IV R N5, HEDE
NI O T,

E i &

GNE X 4 /35 —1Z 8\ TIXPAIgGHHE 2
NV T NVERREIES DA F~— T —1T78
LAREMEDN B D & B 72 DT ORI % ket
—a—éo

F ARG R 1
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Mori-Yoshimura M, Kimura A, Tsuru A, et
al. Assessment of thrombocytopenia, sleep
apnea, and cardiac involvement in GNE
myopathy patients.Muscle Nerve. 2022
Mar;65(3):284-290.

Yoshioka W, Shimizu R, Takahashi Y,et al.
Extra-muscular manifestations in GNE
myopathy patients: A nationwide reposito-

ry questionnaire survey in Japan. Clin



Neurol Neurosurg. 2022 Jan;212:

2. TRBR

Madoka Mori-Yoshimura, Yasushi Oya,
Hiroyuki Yajima, Satoru Noguchi, Katsu-
hiro Mizuno, Ichizo Nishino, Yuji
Takahashi : A long-term natural history
study of GNE myopathy. &5 62 [F] H AfH#%
FRFINRE. 5D - 20210519-0522

M. Mori-Yoshimura, Y. Yajima, A. Kimura,
K. Segawa, Y. Oya, K. Mizuno, S. No-
guchi, I. Nishino, Y. Takahashi : Long-term
evaluation parameters for and complica-
tions of GNE myopathy:a five-year obser-
vational follow-up natural history study.
World Muscule Society 2020 Virtual Con-
gress. Web: 20210920-20210924
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Y A ba 7 ¢ — ORI X AWk T &R AT
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HLIAZ
[ESLREM - FREREEIRATIE Y > & — il
IECED PR

&
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&

YA ba 7 4 —Cid U Uil TR
EAPFL, RBERMOIRKIZ /25, L L7
WD, FHIZ L > CTAEIHREIT S £ £ T,
e T FEE DA O DFERIZ OV TIE
T 7R AR 721, ARG T, B
VAR T 4 —OHETIZOWT, FHEHNC
WETIEEMAN R & BRAFM L2, x5
LY AN T =%, Ny h—T
A a7 4 —(BMD), T2z XA
YA +r7 ¢ —(DMD), HErEEHR iR,
VA bu7 —1 BI(FSHD1), My
A ka7 4 —(LGMD), fEEEy A ha
7 4 —18(DMY), IRIHGERfH A e 7 ¢
—(OPMD) & L7=.

Fik

2010411 H 1 B2>5 202046 H 30 H
FCOMIT, Y4BT CHETIEEMA L FE L
oA A hr 7 4 —BFE 286 N (i
Ui 40.5 5%, % 185 A, #4 101 N) %
WHpE L, Ry h—RHEo A b7 4 —
(BMD) 12 A (EfmrfefE 37.5 %, 7
12 N), TavzrXRBFHo 2 v 7 40—
61 N (CFEfh el 26.0 5%, 5 61 AN), #
HmEHERME Y A b 7 0 —1 M
(FSHD1) 36 A (fFfinrufii 49.0 %,
B 13 A, & 23 N), BB A ke
+4 — (LGMD) 35 A (4Ffin A 53.0 7%,

B 1T AN, & 18 N), WFREMET R Fr T
4 —1%4 (DM1) 135 A (4Ff9efE 46.0
. 716 N, & 59 %), ARMHEALAS A
ke > — (OPMD) 7 A (s JefE
67.05%. H 6 A, Zt 1 N) Thotz. T
TOBFFIAFOEELZRAFINL TV
e TS AR TIRIEANY 7 A 10ml @
WE T AR L7z, & L, AnE, MEIHEA O
R, BURMEM O O W TN E @7
B e N EER, REITRAN R
FH AW FIEFERCOE L, WEREEOH
AT OUNT, HAFERRE T E B ZE (SDQ)
TRHM L72(2). SDQ 1% 15 OB Tk &
N B 2 EIEAVERZE T, #03 0.56~44.5
ST, BT EHE T A &OHE S
5. EENNCHE N EEMAEOITR L B R
Lo VIR 25 L7, 7238, TR TR
FOICERBAST, Mz 5 L.

PRI FREE D S OMHEE 2 A L.
W T BEERE L WE T IEREEC OV, BRO
EUW A fRES L 72 (Mann-Whitney U 2 7E)

Fio, WETREENH 2 BEIZHNCTVE
WERE Lz (02T ¢ 7 A[EF5HT,
il AE)

PSP

oA hm 7 —286 A, WETEEED
APFHT 184 N (64%) T, £ D 9 Lk 46
A (16%) , MEBEZE AR OFEE 104 A (36%),
FURMEM O 133 A (47%) ThHo7-.
SDQ % 257 A7~ BRI B AL, #8 e H 0
EIZARART 6.5 45, W FEERE 90 AL 7.5
AR, BETNIERHRE 167 NiX 7.5 R ThHoTZ
A ha 7 ¢ —2KTIE, W TFREERI
HEIZSDQ O @mmn-7-(p < 0.01).
P BRI OFRME, WEIHEA OFE, BLIREM



O OAIHEE L, 2 BMD: 0%,
17%, 8%, DMD: 8%, 25%, 62%, FSHD1:
6%, 8%, 8%, LGMD: 0%, 9%, 0%, DM1:
26%, 56%, 62.2%, OPMD: 57%, 86%,
100% T o7z, W T FREEFEE/ME N IEFEEDO
SDQ O RiElX, =<4 BMD: 6.5
/3.5 4%, DMD: 9.0 /5.5 i, FSHD1: 14.5
J5/3.5 #i, LGMD: 5.5 £i/2.5 &%, DM1:7.5
J5/8.5 s, OPMD: 5.5 45/-Td -~ 7=. FSHD1
DT N REERE & W N ER R L CHEEN
HoTl- (p < 0.02).
METFEEEZ A LIZEABY A br 7 4
—BFTBLALO T VBRI, VBT 6 1 A 72
BARNRO EE@iET 5 & &, Hinl, fAA
Huafid  (p=0.01)] 'ER 10 K5y
T & XK XA (p=0.04)] TH o7,

ER

AR A br 7 4 —BFED 64%IC
VFG TEFEPT R 2589, e 16%, MEiHZ
B D 36%, FRERLRMAM DO 47% Tdh -
7. WETBIEFOMNMETRRRFTH D &
Ex T, AN OWE T EEOSUHEEI,
BMD, LGMD, FSHD1 i#/%< , DMD, DM1,
OPMD I~ 7=. =D H b, HmikDA0F
BEENE W OX, DML 25.9% & OPMD
57.1%CTdH-7-. DM1 & OPMD |ZHEE
W FEE A S5 2 L &R L7z, FSHD1
THENSWTEEDOS I ZZMTE 2.
e FREE A SO LI Y A ha 7 4 —
X, BRI T SOk ottt A, HEICH
L7z ENEL, BET IR 2 Bk
B LGB ORFE 2K L TV D &
Z 7.

=,

(‘l:lﬁélﬂ?

BMD, LGMD, FSHD1 T/&mE T &
AOFEEMME<, DMD, DM1, OPMD T
XAOHEERE WS &2 RLTZ. FSHD1
B SHETREEDOA 2 2W T& 223,
O ERTITZW TX 2h o 7. DML,
OPMD X HEMA /< T, BEFEEOS
BEEORZLEZT.

BE IR

1. WA, YA b 74—
RS - H . MD Frontier. 2021;1(3):34-8.
2. Yamamoto T, Tkeda K, Usui H,
Miyamoto M, Murata M. Validation of the
Japanese translation of the Swallowing
Disturbance Questionnaire in

Parkinson's disease patients. Qual Life
Res. 2012;21(7):1299-303.
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i
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Abhu7 4 VBIEFAERICIVAEL DR
PERRIR B AR BRREE 95, B2 H
IARBFEHE T, B O L2 27 Th+
NE2DOEENE BT-T 2 A F o O REY
(R & A F ) 25 BMD O % ~$
NAF—T—,RDHLERELTE
(1),

5 CT i, CT MAICH W TH LD Mk
DBHREEDERETH D, KD
B 0 LESR LUERGIEN 40-50HU T
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IX.BMD BFICHB T DIRP X A F &
CT DB A fat L7z,

i
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RIGIE, MBE TR Z A F 2 M E L, ho
fi CT #iA % T L7 BMD B4 18 A, IR
Z 77 E. CT Wiz 18 Ef57-, R & A
F TR S 23 B3 L 72 ELISA %
(Human Titin-N fragment Assay kit-IBL,
AL E AT &2 -V CHIE L
722, WP LT F=vEEL, RPX
A F R IT pmol/mg Cr TR L7z, # CT
fElE Epassoo 2 8 (kb 8, —BAf) .
B 18 CREGE) . RBRERO 715 CORBR

L. KBRS, #eLAh. W5, NEs.
A AR . KR —8HAR) O b5
2o WEEFFRIRRENL, Spearman DJEAZAH
Bt %z v, ARBIERE e )78 0.7 Ll k%
SRVMEREY & EFE LT,

[P S

BMD B#HDRF X A F fEIL 04~
1046.4pmol/mg Cr & MEIRVN3Ai Z s LTz,
RIS A F o bl (3~24 TRV FEES
BRDIeho = (1=0.16), FHEAH D CT fE
1%-18.1~65.5HU Th - 7=, EH#HA D CT
filfl & -l (6~24 7%) 1ZHRVVHBI 238D 720
- 72(]r[=0.02~0.20), i CT s B IZHIE
LIRS A F B & CT O RE % i
AfL7c& 2 A BBEEs-CRER o (2 5R Y M
B &R 72035 12 (r=-0.25~-0.61), KEEHS
O TlE, KBRIA & KBR 88/ O F R
BIIENZ4-0.82, -0.71 TH Y | 5 FHE
T,

wE

PR 2 A T Al & RBRIRAR ., KRBR ZBEf O
CT fEIZ. WA DOFHB 278D 72, KRERIAH
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1. Awano H, Matsumoto M, Nagai
M, Shirakawa T, Maruyama N, Iijima K,

et al. Diagnostic and clinical significance



of the titin fragment in urine of Duchenne
muscular dystrophy patients. Clin Chim
Acta. 2018;476:111-6.

2. Maruyama N, Asai T, Abe C,
Inada A, Kawauchi T, Miyashita K, et al.
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sandwich ELISA for the N-terminal
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2016;6:39375.



IR R O A v 7 4 —DBRIRBSE

FERZRS -
FOR A ER RN

I. @A REHY A ha 7 —BE%
sl LI AT a A RoiEHRRE

[# 5] A7 1A N¥EIEIL, Duchenne 2§
yzbu74—WDMD) (23N T PRI ]
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NIESLAER - AR EFRMIIEE 2 — Wbt
BRIRAIFE - 20 WHETR PG R 78 S8 50 &
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7z, [FER] BITRBE -7 9 HlD
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IRFERAE SR 2 fm Ui S L7z, 2022 4F 4 H ~
2024 % 3 H O 7 &E T, OFEHEEE FCMD
BEEZMGLE LTEAT 0 A FORKRR
(REHEAT 15 fEH]) BLY, OFEHE
BB LONT oA ZG L Lo AT 1

A FEEERRERR (Ol2hnz, Eae~7 aiEsil
5 ) ZAER L7z, FExtBRIFE MO AR
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&7 g COERF Y 7 — b, EhireNE
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R B L OB, FCMD BEICEIT S
GMFM FAli OB R DGR Z T T L
7z,
[£42] ARO XBIC LY, HEARFBRYEN 1L
MY 7R<FET L. ¥IZ, PMDA @ RS ik
REFRFR O E B 1%, FRiE A & Z D% D
HEER~ORZEEICLVMEREICED,
TR B E 2 B IR R E IS
o o BERSH & OTRBRIR L D349, 1)
EHE#SROE G LN D, 13D,
%&E@ﬁ%%%_ﬁi,ﬁéﬂﬁéaﬁ
REDZEAN—IZEHLTHREL TN D.
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SNAVIREE IR E T 2 TES L
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