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Charcot-Marie-Tooth % (CMT) (IMRIGHEFED 2 iE(ait
DOREMFEETH L. FEIRIE, BEFEPMELR EDREE
% (pescavus), FRLOH v 2y R VB2, Fa0k
FIROMHIET, FHRiRE, % - LOWURR L, Rigm#E
BENSLDLLDTH L. FOMISEHPWBERLHERE, At
&RV, PR REE, ME Y, #EFIC Lo
TEFRIERD A SN S, BUE 120 FEEDL E O K HERFH
FRESNTBY, BRMY - BEFENICEHEEOH 25K ETH
HV2 - CMT 1R AR e R B o h T & HZ AT
FEOAIFIL 10 T AH72) 10~20 ATH DY, AFTH
10 5 A 10.8 AN &G SN Tw b 23, KFIZBIT S CMT
DR, BIEFREOFRIRI S Z OREE, HSmhbi
DIRWL T EVIAEHTH 5. AWEFE Tl [ Charcot-Marie-Tooth
WWOBW - G - 7 7T A28 (http:/www.cmt-
japan.com/cmt/index.html) (LLRE, CMT WFEHE) 29hE4E L 72
CMT Patient Registry (CMTPR) THEjfiL C\57 ¥ 47— b
A DOFER 2 FEH AR L, BAD CMT B8 o3RI
DWTIER TR, BRGEREIZFRAOFERMIRN, o
HDZHIRI 7 & DFEREZ A L 72,

POE b

ARPgeix, HARICHEES 5 CMT B& KO CMT D&V b

7y — MR, BIETHRE CMT EE4

LEBEENGE Lz7 v — MREO RIS i &
Wrih 7t & L -CEfm L 72,

FRIE AR EOTEHRE CMT &b L IZBIENB S T
BETEBLAL =4y VEDT U — N Y AT L REANT
T = a r—YA (FlEtk4tl TCRMate)) <%
. CMTPR & LC20154E 4 A 17 HISEM % BAG L7z B
UR\Zdp 72 1) AR ENT IR O RET SR, Ko, CMT WigeaEst B
AR F 7213 500 PR UL EOIFIR & FEo R R 28N % 3k
TEY, EWRE2S CMT #E -~ CMTPR B ON-UH 1T %
AR L 72, F 72, CMT WFZe8EIC & AT AR I BV TE
BB CBEEZ IO, HAO CMT BE2THSH [CMT
T D4] (http//wwwj-cmt.org/) (KL & — L R_— T IZERN
Z3HK L 72. CMTPR B43:3% (2 LRI i85 2 & 24548
2 A=V TENZEED, ERE ESREFIZZLL 9 2IHHIC
DNWCT Y7 — FNOFEELZEF L.

2015 4 4 H 17 A2 5 2021 4 4 H 28 H £ ToOM 2
CMTPR IZE$kL72739 ADH B, 1HDET ¥ — MZH
ZL7-303 A (B 162 A, 2ot 141 A 455 45.9 + 18.9 7%
(P iE AR, fiPH 2~89 %)), HEl 782 hofE £ 2 xR
& L7z (Table1).

Ty — MEA90 T, 14 oK & ZDOFMIZET S
HHICHERL L7 (Table 2).

FIEx® B L724E#51E 7 g ZE5 L, BI22 v T Mann—
Whitney ® UM & 17572, FEAEIRILBL - FERHAGHE - 265
I OAERG, PR - L OTUBISHAIERT L, AR - P34
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Table 1 Demographic information of patients

n 303
Age (years old) (mean = SD, range) 45.9 + 18.9, 0-77
Sex (men/women) 162/141

Demyelinating CMT 137 (PMP22 duplication: 87, MPZ: 13)
Axonal CMT 61 (MFNZ2: 16)

Type .
Intermediate CMT 25 (GJB1/Cx32:17)
Unknown 80
Arm Grade (mean * SD) 1.45 +1.01

ONLS Leg Grade (mean + SD) 2.20 = 1.21
Total Grade (mean #+ SD) 3.65 + 1.69

SD: standard deviation, CMT: Charcot-Marie—Tooth disease, ONLS: Overall Neuropathy
Limitation Scale®®, PMP22: peripheral myelin protein 22, MPZ: myelin protein zero,
MFNZ2: mitofusin 2, G/BI1/Cx32: gap junction binding protein beta 1/connexin 32.

WMOBME T/ £/, BiEL HE LR OFHERD
MBEE O ) b b &V El O OB~ [ FEmLE ]
ELTHEB L., ETEOERESMA 77— & LT Overall
Neuropathy Limitation Scale (ONLS) #$fH L, LA a7,
THAITRTINLEAF LA TEENENER,
PR - AR - BRI - SRR A O L OB %
Mann-Whitney @ U MZEIZ TR L7z, F72, Flfn AR
I2BWT, 10 ALLEWS 7L — 71245175 ONLS DF AT T
IZOWTEHEILEL (Steel-Dwass #72) %4772, ZOMD
HHFHAMER 21T - 72, SEHENT 1213 Excel 2016 MSO
(16.0.15601.20148), JMP software 12.2 (SAS Institute, Cary,
North Carolina) % i L, HEAKIEILS%E L7

RHFFEIL, A ZERIR P E PR AT R A TR E
2P FERE L7z (KiEFS : RBMR-C-818-5, G2 H : 2011 4F
01 12 H). F7z, BEAZERFAMREME Bk
BRI (BT B BORIIREE) [ M B H
WAZ B L IEMRIAT R RE ] (e ftEE hRED) &
AMED (GRS 18ck0109271h0002) DB % 52 1) 7.

S

1. CMT OHEIR%E HHE L 72 4F ki & £ OREIR, FHERAEL L
ARy i

CMT DFERD S % & WD THE L2 Fi O F11E 25.1 +
199 & (PR, #iPH0~77 ), oL fliL 20 T
BarEERED (B 274 + 201 4%, KM 224 + 185 7%,
P =0.016). 303 AH 138 A (45%) %% 15 AT /AT,
61 A (20%) 75 40~60 mOMAEM, 15 A (5%) 7% 60 L
Lok Tthd o7,

AT S CEIEREOBRTICL > UREZHRELZO
12232 N (76%) THH, FEICTERELHREZ EDRED
FERAY 110 N (36%), & - L U&7 & D IEEHER DS 75
A (24%) THor-. FLHFORELY HER] & LTHRE

T2 L0 RN TERESHE L T BEN—ERn7z (F
TSEHHEL L 72 4E# 2 M4 L 72106 A9 5 51 A (48%)).

% CMT o WAEERIE, #, TERE, WKE, TR
DT ONEIZZ L, WEED HBIEHAOfERE 25T LT
10 #4542 > 72 (Table 3).

2. IVEHTERIRO A I L EhE L AR, R oA E
FBHIE L 74 #

AEHIIERE L 157 A (51%) 2ToTWwiz, JEY) 57—
TavIiiownTid, 52 A (17%) HESEED:, 76 A (25%)
PHEER TR 21 Tz, HACHEERIZOWTIE, HT
FHOMHEE» RS L, HHBBERIZHETH -
(Table 3).

3. WP BATEIMGRAN - EBEIRE D FEORIE, FIKE

138 A (44%) »° 15 U F CHEREZHE L, 50 A (16%)
HHAEDP S 15 5% F TO I & 2 O EB)FE ) 56 % 0 2 Ik
Mdhotz 23 N (7%) (FBATRGERS 1% 6 » LT
Hote.

EHROEEED D H 160 N (52%) HEIEIC CMT &%
AL ERE L, BOMNIR (BEEEIE) &, ez
48N (15%), Tk#Hl 46 N (14%), CH 44 N (14%), T
250 (8%), BL - BIF19A (6%), W& 13 A (4%) T
Hote.

4. R R ERF
BEOWBMNHRE Fig. 112”7, 197 A (65%) #° [#fz
TR A2 T2 e b] LMEL, £0H95 173 A (&
K> 57%, BIZTHM 2T 72 EHO 87%) 1 ZEHE{ET
AHBI L7z 24 N (&R0 7%, #BIZFHWE 2 7-BHED
12%) ZERBETOREICES Ao, FERBETOE
72 NERIZ peripheral myelin protein 22 (PMP22) BN b %
< (28%), gap junction binding protein beta/connexin 32 (GJBI1/
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Table 2 CMTPR questionnaire*.

Age of awareness of CMT:
When did you aware of the symptoms of CMT, and what were the symptoms?
BB IZHEIRIZFS V2D D & ETETHh. F72, CARERTES & F Lh.

Symptoms of CMT:
Do you have following each typical CMT symptom and when did the symptom start?
steppage gait/foot-drop/pes varus/weakness of hand muscles/difficulty of running/difficulty in climbing stairs/difficulty in raising arms/difficulty in getting up
TRCOFERAH L 72 I DWW TR T2 S,
F/ TSR/ BUR/FRROHIMET/AE D 12 SMEEOFA D IS SMEO EFIZ S/ E B2 S

Surgical treatment** and Orthotics:
Have you undergone surgical treatment and when was it performed?
Do you or have you ever used the following orthotics and when did you start using them?

Insole or foot plate/ankle braces/high cut shoes/one cane two canes/ankle-foot orthosis/knee-ankle-foot orthosis/upper limb orthosis/wheelchair/electric
wheelchair/ventilator tracheotomy.

BUED 5 \WIXBFEITZT TR B IR IOV THR TS v,
TRLOEE DM ARG L 72RIIC oW TH A TS W,
JESET BRI R = & — /A 1w b ¥ 20— A1 A2 AL IR B3R ek By b e B/ H s -/ R B HE AR 1/ N IR 28 S B B

Motor Development:
At what age did your child start walking?
BHaTHET B LD IR0 72 DIZ VO ET T,
ZOHRBRELEEDIAVOTFED LIZLALELY B o2 IEH ) 375

Family History

Phenotype and Genotype of CMT

Hospital Visits:
How often do you visit a hospital? What department do you attend?

EFREBOZZIRME R TS,

Overall Neuropathy Limitation Scale (ONLS)":

Pain and Numbness:
Do you feel pain or numbness in your body in daily life?
HOEZDIRADD ) ET0. ETVRAL T
HEOEZPIZLUTIERDH ) 55 ETHALONE T2,

Actives of Daily Living*:
Please choose your current situation in daily life.
B 2OBAED HEETHTORETFIZOWTHRZTLZS W,

Utilization of Social Security Systems:
Please choose your certification status for the following social security systems.
Certification of Designated Intractable Disease/Physically Disability Certification/Certification of Long-Term Care Insurance services/
LUF ot RIERIEE OFREIRTUZ DOV TH R T 28 v,
TR SR S RS/ A R R AR A A L3R - AR X )

Current work/School/Social life*:
Please choose your current situation of work/study/social life.
BEHOBAEOMR - 3 - HAEFIZOWTHRZ TSN,

CMT Patient Association:
Are you aware of/participating in a CMT Patient Association?

CMT O HE#H% (CMT KDOE) 12OWTHI-> TWA/MIAL TWE 32

Age, Sex, and Prefecture of residence:

*Age, Surgical treatment and orthotics, and Hospital visits were in an open-ended format. The other sections were in a choice-answer format.
**Joint fusion, osteotomy, tendon transfer, surgical correction of spinal deformity, etc.

"Based on the Japanese translation of ONLS by [ ¥ Va2 — - <) — « b v — ZJFBE~ =2 7V LET 2 L] 59

“Based on the questionnaire items of the Clinical Individual Questionnaire for CMT by the Research Project for the Treatment of Specific Diseases.
CMT: Charcot-Marie-Tooth disease, CMTPR: Charcot-Marie-Tooth disease Patient Registry.
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Table 3 Rate and onset age of each symptoms/Rate and initial age of orthotic and assistive
device use in 303 responders to the questionnaires.
Starting age (years old)
n (%)

mean + SD Range
Symptom
steppage gait 252 (83) 32 +18.8 0-81
foot-drop 250 (82) 29.2 + 18.7 0-80
pes varus 233 (76) 23.4 +18.6 0-66
weakness of hand muscles 233 (76) 34.7 £ 18.6 0-84
difficulty of running 229 (75) 33.7 £ 182 0-75
difficulty in climbing stairs 111 (36) 38.6 = 21.0 0-83
difficulty in raising arms 45 (14) 43.3 = 23.2 4-82
difficulty in getting up 26 (8) 34.1 = 25.2 0-74
Orthotics and assistive device
insole/foot plate 120 (39) 33.1 +£20.3 2-82
Ankle Braces 126 (41) 36.2 £ 17.0 4-78
high cut shoes 116 (38) 274 +16.8 1-65
one cane 141 (46) 45.4 + 15.7 13-81
two canes 45 (14) 46.9 + 23.0 5-81
Ankle-foot orthosis 152 (50) 35.2 +19.8 2-84
knee-ankle-foot orthosis 24 (7) 26.8 +23.1 3-66
Upper limb orthosis 16 (5) 35 + 8.8 26-47
wheelchair 64 (21) 37.6 £ 214 4-83
electric wheelchair 39 (12) 38.0 £ 19.8 12-65
ventilator 12 (3) NA NA
tracheotomy 13 (4) NA NA
This table shows the results of the questions “Symptoms of CMT” and “Surgical treatment and
Orthotics” in Table 2. CMT: Charcot—Marie—Tooth disease, SD: standard deviation, NA: not
available.

Cx32) 25 (5%), myelin protein zero (MPZ) %% (4%), THA 727220 =121 (0~7) THotz. EHRareT

mitofusin2 (MFN2) 7% (4%) &ft\>7z (Table 4).

. . R

L YA D) B ST CMT & L CIERM R~ =0 12
BelLCwzoid 231 A (76%) Thorsz. #HIFELTWado
7272 A0 556 N (18%) \3Z BN D 7275, 16 A (5%)
ECMT & LT x L2 e eh ol BRI
MFENFLT (152 N), fWTUNEY 7= 3 YFF (46 N),
BRAEE (45 ), WA GHALZRNEL, BEIRBNEL, P53
Baat, 41 0) THhorz 20U TOEE36 AD) B 13
AD/NREE, 16 AAIHfENEL, 1 A2 0% %% L <
Wiz RO YL 1IR3 - A (HiBH 02~36 » A)
TAED 45 N (14%) bbb Ehorzs, 21 A (7%) 134
WC1BEMUTOZBHETH - 7.

6. 5 BUEJE ¥ - Overall Neuropathy Limitation Scale (ONLS) 9'¢)
FIFA a7 H1.45 + 1.01 (P =FEREZE, #HH 0~5),

A a7 # &5 L2237 Tld3.65+1.69 (0~12) L7410,
LAKD T5% Lh b 0 B D O BE R BT, BB RIS
AR Z o7 Wbz, FlezE, BwuR, JEnE
BRI X BT A SN Loz, BEHRBEETEOAITTIE
Table 5 127”3 . MFN2 ZBREFHHEOTIA a7 H% PMP22 &
BIEICHRTHEEILE»> 72 (P<0.01) (Fig.3). Efxa
7., ERETHoAHAaTICOWTRAEE RO %
noiz.

SED ML T — Y 2 ERITE-BE 38 AN (B 21
N, 17 N 4R 541 + 16.7 7 (P IR S, HiPH
13~79 /%)) ®9 %, ONLS 25 FEIZ A 6 3 4ELPIC 105
BALLZz01d 6 N (15%) TdH o7z k5 FEROEEHHM
HZ ONLS 75 2 DL EEAL L 72 BB 1T W o 72,

7. HEAETOER, LUK
AT B W TR £ 7213 L OIUED D % & Wl
EL7 (B 154 N (50%), LUK 159 N (52%)). &
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Overview of CMT disease type in Japan
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Fig. 1 Characteristics of 303 CMT patients who answered the questionnaire.

Figure A shows the age distribution of CMT patients answering the survey. The range of age is 2-89 years old, the mean * standard deviation

(SD) is 45.9 = 18.9 years old, and the median is 48 years old. Figure B shows the age distribution of awareness of CMT. The range is 0-77

years old, the mean + SD is 25.1 + 19.9 years old, and the median is 20 years old. Figure C shows overview of CMT types categorized with

respect to genetic testing. Based on motor nerve conduction velocity (MNCV) of the median nerve in nerve conduction study, CMT is

classified into three types; demyelinating, axonal, and intermediate. 113 of 137 patients with demyelinating CMT, 30 of 61 patients with axonal

CMT, and 20 of 25 patients with intermediate CMT have been genetically diagnosed. There are 24 patients with genetic testing whose causable

genes were not identified. CMT: Charcot-Marie-Tooth disease.

JOFEAIBALILE BT, RIKOBL, B ML < (EIC 67
N, 35N, 36 A\, 21 N\), &L CLUONEDIEATAILTIE
RN % o7 (EIZ 64 N, 56 N). SO FREIAEL
DI/ E 7o 7278 (0~15 7% 47%, 16~40 7% 52%, 41~
60 % 46%, 61 DL 56%), L UTUKDF FREIZAEAH L
W5 T EIZE Do (0~1571% 40%, 16~40 % 61%, 41~
60 i 71%, 61 bl 91%).

8. HEAIEORET, SRR EOF RN, 5 -
2 - AT
HEASEIE SO Wi ERIZ ] 9 N 2%), [HER
BHEDN R LICHDOEY) DI EFAL—=RIZTESL | 174
N (57%), [z LICEORY 0 Z & H3TE SR A H
M5 71N (23%), [BORY) O & %3 LDIATE D5
Bia B3 575, BT LICTRe] 12 A (3%), [4r
W LicHoRnl) o2 & %3500 HEED 5 v 84T HEE ]
[ & DR CEICABIALE] 537 X (12%) Tho7-.
6 MLl Lo BT E B - L TBY, IS
AR LTz, BRI L Tid 19~65 %o & 233
A9 E37 N (15%) 75 [HEF %25 2883 H 2 A HTEAL
FlIZowTwawn] ¥ [MEF2+HFO I L AR DTV

L] LB

RS E o A TR L, 15 E R R E A 107 A
(35%), GREEEZHEN 204 N (67%), B ED 20
N (6%), & BIHRY: - MEREXSRE? 18 N (5%)
Thol:. BBEEONEEDH B, FREMRREDOHITIC
DWT 29 ADEE L orz. 72, BIREEEFET 16
N, BEERETSE0 N, BAEHNZIRE - BEREXG
FET 68 ADSKNIE7Z - 72

9. Zoftl

Ty — FOREIL262 N (86%) BEEERANTHY, &
NPAHIEZEOFE (12%) RFEE (2%) TH-o7z. CMT
BEZRIZOVWTIE, 266 A (87%) DML TEBY, ARE
13124 ATH o7z

£ =

CMT OFIEIL TN 15 U T OFEMTH 529, LarL,
TS 1 50 AT A OILEINIC O BIE Y — 7 % % L i L
TWARYD KIFFETH 45%A8 15 AT, 20%7%° 50 % LI L2
REOEXHE LTV L L, HEMICTERE - K
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Table 4 Genes and variants associated with registered patients.

Gene Main CMT subtype Other possible CMT subtypes n
PMP22 duplication CMT1A — 87
PMP22 deletion HNPP —
PMP22 mutation CMTI1E —
MPZ CMT1B CMT1E, CMT2I, CMT2], CMT4E DI-CMTD 13
PRX CMT4F —
MTMR2 CMT4B —
NEFL CMTI1F CMT2E, DI-CMTG 1
MFN2 CMT2A AR-CMT2 16
GDAP1 CMT2K CMT4A 2
HSPBI CMT2F AR-CMT2 4
HSPB3 HMN2C — 1
MME AR-CMT2T CMT2 2
IGHMBP2 AR-CMT2S — 1
BSCL2 HMN5C — 3
LMNA AR-CMT2A — 1
G/B1/Cx32 CMTX1 — 17
INF2 DI-CMTE — 1
COX6A1 RI-CMTD — 1
SETX DHMN — 1
Other 10
Total 173

CMT: Charcot-Marie-Tooth disease, PMP22: peripheral myelin protein 22, MPZ: myelin protein zero, PRX: periaxin,
MTMR2: myotubularin related protein 2, NEFL: neurofilament, light polypeptide, MFNZ2: mitofusin 2, GDAPI:
ganglioside-induced differentiation associated protein 1, HSPBI: heat shock 27 kDa protein 1, HSPB3: heat shock
27 kDa protein 3, MME: membrane metalloendopeptidase, /GHMBPZ2: immunoglobulin p-binding protein 2, BSCL2:
Berardinelli-Seip congenital lipodystrophy, type 2, LMNA: lamin A/C, G/B1/Cx32: gap junction binding protein beta 1/
connexin 32, INF2: inverted formin 2, COX6A1I: cytochrome-c oxidase submit 6al, SETX: senataxin, HNPP: hereditary
neuropathy with liability to pressure palsies, HMN; hereditary motor neuropathy, AR-CMT: autosomal-recessive CMT,
DI-CMT: autosomal-dominant intermediate CMT, RI-CMT: autosomal-recessive intermediate CMT.

JE 7 EORERE RO H 2 hb b O FEBRE )R> ADL
METT2FETHEEZHEL 222 EE D —EHn7 (35
N). CMT O%HiE/ Sy — & L CUEHEELNERSHI L E
R A8 (157 V), HEBIERSHEE L T2 D&
WERZE HE S 28 (109 A), HARGI LI ERAHBL L B
WA (35 ) I2RIEN. F72, CMT OFEERD
Bt 60 LABETH o o @M FIE DB HE S AFIEL 72 (9 N).

F 72ARWFZE T, 50 i DU IREIRAS B L 72 858 1L PMP22
HEH (CMT1A) T18% (16 A/87 N), MPZ Z$T23% (3
M3 N), MEN2 28T 0% (0 N/16 N\), GJB1/Cx32 2B T
0% (0 N17 N) Th o7z, BIZTFHRAOFEERA 50 5K Al
& 50 L ECHEBEE (FHIZ56%, 92 A/163 N, 57%, 81
N140 N) THho7-Z &h b, FERNOIRL S IEERK #ER
FEBE L TWA g SN G,

EEIRRAE - ATHIRIIZ DWW T, RID CMT E#&H DF1
ONLS R ETH Y, £ OBREREPOTEIH 5
S DD OV < HEAEGEE, SITH R LN T

HDHTEPHLPIT R o7z BIETRI X o T ONLS A
ATV AR S NTz—T, MR T OF M TIEET % <,
SRR TR & S MBIE o7z F72, 5AEOBHIH
THMAND ONLS DA TIZNT & AEEH L 2otz 7272
L, BERSEE T 21T o 727209 2 VBV E L
WERTOREIEENZ L DOT -8 % E£RTLUEND 5.
KWFZEOREE LT, OV AT LEGEKRET v r— Ml
BHEBOTEH, D3 AT ABEEEROMBRTE, @fafk
BEfIEE ORI IE L CONBIRTRBOS S VT, OFHE TR
DT = PFHERTH Y, GRS IERME T 2% W RE
MDD B ERDHITENDE. DIZOWT, HAEOK T EZ
RIS 30~60 FHREZ E T 5. BEEENOIFUDT OIE D,
T MOWERVAT AR RBEL, HALZHKL, [I%
FARZMHICT 52 & TUHEIZOLRDLURENH L. @O0
BERE OHIRAEIZ DWW TIE, 2022 4EHLETIX CMTPR &8¢k
HIZPI - i - REMITICER L TBY (EhEhol A,
67 N, 43 N), HREMFIRFITIXHEGES (29 N) - KB (29



Grade1 = Minor symptoms in one or both arms but not affecting any of the functions listed.
(Wash and brush their hair/Turn a key in a lock/Use a knife and fork/Do or undo buttons or zips/

Grade2 = Disability in one or both arms affecting but not preventing any of the functions listed.
Grade3 = Disability in one or both arms preventing at least one but not all functions listed.
Grade4 = Disability in both arms preventing all functions listed but purposeful movement still possible.

63 : 356 FRRHIfES  63% 6% (2023 :6)
@ Overall Neuropathy Limitation Scale (Arm Grade)

0 67 Grade0 = Normal
1 79

§ 2 112 Dress the upper part of their body excluding buttons or zips)

o
3 4
5 |1

0 50 100 150 Grade5 = Disability in both arms preventing all purposeful movements.

The number of patients

Overall Neuropathy Limitation Scale (Leg Grade)

0 19 Grade0 = Walking/climbing stairs/running not affected.
1 18 Grade1 = Walking/climbing stairs/running is affected, but gait does not look abnormal.
2 210 Grade2 = Walks independently but gait looks abnormal.
33 32 Grade3 = Requires unilateral support to walk 10 meters [stick, single crutch, one arm]
o
O4 16 Grade4 = Requires bilateral support to walk 10 meters [sticks crutches, crutch and arm, frame]
6 16 Gradeb = Requires wheelchair to travel 10 meters but able to stand and walk1 meter with the help of one person.
702 Grade6 = Restricted to wheelchair, unable to stand and walk 1 meter with the help of one person, but able to
make some purposeful leg movements.
0 100 200 300

The number of patients

Grade7 = Restricted to wheelchair or bed most of the day, unable to make any purposeful movements of the legs.

Fig. 2 Results of Overall Neuropathy Limitation Scale (ONLS) in CMT patients.
A) Arm Grade, B) Leg Grade of ONLS*® of patients with CMT. CMT: Charcot-Marie-Tooth disease.

Table 5 Characteristics of CMT patients’ groups with main causative genes.

dtZZIciztim MPZ MFN2 GJB1/Cx32  Other genes  Unknown Total
The number of patients 87 (28%) 13 (4%) 16 (5%) 17 (5%) 40 (13%) 130 (42%) 303
Age (years old) (mean = SD) 429 =205 509 =183 403 =217 487+152 468199 46.0+19.0 45.8 =189
(range) 4-89 16-79 10-83 13-70 5-78 2-83 2-89
Age of awareness of disease (mean = SD) 289 +20.4 28.0 +21.4 106 =116 26.2=*165 23.2+214 240+182 251 +19.5
(years old) (range) 1-77 0-55 2-59 5-53 0-70 0-77 0-77
Patients with family history 50 (57%) 7 (53%) 5 (31%) 10 (58%) 21 (51%) 67 (47%) 160 (52%)
ONLS Arm Grade  (mean =SD) 1.35+0.88 138+1.12 156=*120 1.17=*0.72 NA NA 1.45 + 1.01
Leg Grade  (mean +SD) 2 =113 2.38 = 0.65 3+ 146 1.94 + 0.55 NA NA 2.20 + 1.21
Patients not requiring physical assistance 81 (93%) 12 (92%) 15 (93%) 16 (94%) 38 (95%) 115 (82%) 277 (91%)
Patients with regular visits to the hospital 74 (85%) 9 (69%) 14 (87%) 14 (82%) 36 (90%) 84 (60%) 231 (75%)
zg;;fbli;?sizztéficatiOH of the designated g 530y 7(53%) 7 (43%) 7 (41%) 18(45%)  3927%) 107 (35%)
Patients with physical disability certificate 50 (57%) 10 (76%) 13 (81%) 13 (76%) 32 (80%) 86 (61%) 204 (67%)

CMT: Charcot-Marie-Tooth disease, ONLS: Overall Neuropathy Limitation Scale®®, SD: standard deviation, PMP22: peripheral myelin protein
22, MPZ: myelin protein zero, MFNZ2: mitofusin 2, G/B1/Cx32: gap junction binding protein beta 1/connexin 32, NA: not available.
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ONLS Leg Grade Categorized by causative genes
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Fig. 3 ONLS Leg Grade for each CMT causative gene.
Most patients achieved Grade 2, while the patients with MPZ or MFNZ2 mutation tended to have higher grades than those with PMP22 or
GJB1/Cx32 mutation. The leg grade of patients with MFN2 mutation was significantly higher than that of patients with PMP22 (P < 0.01).
ONLS: Overall Neuropathy Limitation Scale, CMT: Charcot—-Marie—Tooth disease, PMP22: peripheral myelin protein 22, MPZ: myelin protein
zero, MFNZ2: mitofusin 2, G/B1/Cx32: gap junction binding protein beta 1/connexin 3, *: P < 0.01.
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Abstract
Charcot-Marie-Tooth disease Patient Registry in Japan

Yuka Okabe", Yukiko Tsuji, M.D., Ph.D.?, Yu-ichi Noto, M.D., Ph.D.", Takamasa Kitaoji, M.D.",
Yuta Kojima, M.D., Ph.D.", Fukiko Kitani-Morii, M.D., Ph.D.", Toshiki Mizuno, M.D., Ph.D."” and
Masanori Nakagawa, M.D., Ph.D.?

D Department of Neurology, Kyoto Prefectural University of Medicine Graduate School
2 Specially-appointed professor, Kyoto Prefectural University of Medicine

To clarify the natural courses, medical conditions, and problems in daily life and medical care of the patients with
Charcot-Marie—Tooth disease (CMT) in Japan, we have developed a patient registration system (CMT Patient Registry
(CMTPR)). We analyzed data of questionnaires from 303 patients (males: 162, females: 141, mean age: 45.9 years old)
who registered for CMTPR. The age of onset was less than 15 years old in 45% and more than 60 years old in 5% of the
patients. Genetic testing was performed in 65%, and about half of the patients with genetic testing had a duplication of
the PMP22 gene. Seventy-six percent of the patients had regular visits to medical facilities. Five percent of patients had
no history of hospital visits. Fifteen percent of all patients needed assistance with daily activities due to motor function
impairment in the upper extremities, and 25% required assistance due to lower limb impairment. There were no
significant differences in the need for assistance by gender or age. Of the 267 adult patients, 18% had difficulty working
due to reasons related to the disease, although none of the junior patients reported any problem attending school. This
was the first nationwide epidemiological study with healthcare and welfare information on patients with CMT in Japan.
We hope the results of this study will lead to better welfare and medical care in CMT patients.

(Rinsho Shinkeigaku (Clin Neurol) 2023;63:350-358)
Key words: Charcot-Marie-Tooth disease, registry study, questionnaire surveys, genetic analysis,
Association of CMT patients




