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EE &\ o P BB IR E A EIN TRR I N TS, 512,
AIRRRE RS 2 xt G & L7-BRRSBR D S T\ 2. BSERT
BWICETHHA FI4 i, 1994 FEIKE X DN F 2 b
> ¥% (Huntington’s disease, LT HD & B&ED) (RS2 4 A
BT A 20 p3ifE STl fia BT 204 KT
A ¥ RHERRIEAWKEE L ) e SN Tn52790 KIT
i, 2009 FEIC [HREEOBZTZTA K54 ] H5E

EN, BEEFZW L ET 5 ETOLEMEDED SNIHD,
FRERZM ORERICERT S ERH 7 vt » 27 (Genetic
counseling, LAF GC & WsEL) (CBE 5 #Ffll &2 FIHIC DWW T
X, BHiFEOHEIZERQLN TS,

B NFEAE O BARPERE - i B OFIERTZ W O BLIRIZ O W
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2020 4F 8 JJ i1 T A EEAR T BRI PSSR O MEF
KB TH S 129 ik e R & L7z, Ml I 7 2 b &
Vo FHIETH Y, AT RICEMIIEIZ X DR
b5 2 HMBIIER 751 > 2 vz,

=I5
BREEHC-HREREMEHEECTH 5. BEOEERE
HHE\Z, 2014 4E 4 BH 5 2019 4E 3 A ¥ TIC& MY THEM
L 7 AR TEMAE - RO FRERTZ T3 L OV GC IOV TR
L7z, S5, FEMBHERATIRE T 5 GC D%
HE, H4FI12oWT, EEOKEH GEREDOHME - 50K
WHRERE EOFEE) 120 CRE L. hBAWE TR, #His
M ATTR 7 3 U f F—3 A (Hereditary ATTR amyloidosis,
LUF ATTR-FAP L WEEE) O & 912, AR 2 EEHIREDH
Lt [THREDND LEE] & LT

B TFsE

Web v A7 A Z WA Y I 4 VEHEECEHAETDH
5. REORRIE, EERTE T G E 2 E R
EEDFMIT L0 B2 2 Ehafd] 2 MEICEL WS &
EL7 B3R TH 5D, FIEATZWICE S 2 EfEEH A H 5
it 3% D FEBRSC FLIR > O AR GRS SR B 2 TR & f 5 % H
THEE L. MEHEEIX, OBFEF 238 RNERERESEO
HHEZ L) PR ZEZ -8 L 2O, QFIERTZE % %
fis % ETRET 22 &, @BUTOTFMHICH o THRIEFMZW
EET S ETHIGICEE L TnD I &, @RFIZBWTE
D BWEHIZWET A 0L ELEE, L Lz Bohk
F=FIFIC La—¥—THE L, EiEbL-kiZa—7T1
TRV, TROMOFEEBCTHIT L. SO
EMEEOLOIC, EEMTIN ATy Fal—vay
2=y AP

WRT R IRAT

ARRTF09 2 AT 121 JMP® pro ver. 15.2.0 ZfEH L 72, Z4E
AW ERICEEET 5 GC O, FH ORIz,
Wilcoxon OFF5RHNEMARE 2 Vv 72, W3t d p fiE 0.05 A
EHEEKEE Lo 7.

LA BC RS

BRI, FEZ D o THESII~NORE 2572 & -
% L7z, WHETANE, CER OB X 23T, [
WKTHREOHAELIC L DB RS AICERL L. W
FeE NI bR A EHIE, WIFRHERILID ICAH LEE L2
AWFZEIE, AbiEE KRB E PR O M EZE H 20K
AR CEMR L2 UKEEFS & 19-063, AGEH : 2020 4 3
H18 H).
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1. BRAGR A
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45129 faRk 87 ik & 0 I 21572 (HIEE @ 67.4%).
MEReEE HONERIZ, KERRBEDS 63 fisk (72.4%), KK
BELAN D X IEBE DS 12 sk (13.8%), KRFIREE LSO E L
FRBEDS 5 fink (5.7%), /NEFMIERELS 5 Rk (5.7%), HE
B PREEAS 2 Bk (2.3%) TH o7z,

i, FEERTZITE L O GC O FEREIRN

FEL IR BT 2 FEIERTZ T & SSERTZ T IS 32 GC @
FEWIRIL % Fig. 1 IR L7z, #3% 2 Blo4aERA & T 5
&, GC % Fhi L7 ik 45 55 Mk & Bl L7z, ZSAERTZ T
rHWIZRHELZZ 942 boix, B/ AMEE
(Spinocerebellar degeneration, LLF SCD & Wsa0) Thed %<
206 4 THY, HmEMEY A o710 — 1% (Myotonic
dystrophy type 1, LUF DM1 & W&52), ATTR-FAP, HD & %
Wiz, BFRHETHIS L7722 74 =0 Mo P gLl R 54 &
Supplementary Fig. 1 12, i35 434 % Supplementary Table
1R L7z, BERZ Mo FEMiE & FMiZ1E, ATTR-FAP T
Wb, FEREA 88 %, FEMEN 752%Tho7z. 2k
TIX, EEM BN 1356 D7 T4 TV M RFELTED,
FHERRZ M OEEIL 624 %4, FlkE#iT 282 B TH 72
(Table 1).

FHERTRZITE £ O GC 2 Ffti L %2752 o 72 32 Jisk DHH I,
Fig. 2 IZ7R L 72,

iii. FEERZEIIERE TOFIE

WIZ, FAERTZWEEE TCOFIEICOWT, HEEOHE -
R RERE OGN CRAE L 72, RIS S R
S E 7213 GC % %M L 72 55 Mk Tld, 1HHD: - @k InbghE
BEEDHEEIZED ST, #60% DR CHRIEMBMIERKE T
DOFNEZMEZED T/ (Table 2). FSIEHTES WAl 12 FE bt
T % GC OFHEEIL, HHEN % Bkt Ex 29
B ENLwERE (LT, E#RER L - Bk EEED )
TELRETRD) OWE T 3.8 [, BIHED 4 Bk REREE %
—ICE S e (BUF, BB L L - SRR E
HLBELMR) OBAETI6MTHo/z. —HT, HEEN
AL LT B EE (LU, hREd D L) o%fid2d
RTHhorz. HEEEL LECEIBRMSREEEOFEIZL 2
EmOEC X% < (Fig. 3), EHEH VLB LARICS
Modz GRIEEL L - BRI E 2 L#E vs IBRIEDH 1
B p < 0.001). FHERZWE OBMBRNE~NDZZ 2D
T, B - SRR EOAIEICED 5T, #50% 0
WRE CUZHE LTz GREER L - BRI AR S ) B
52.6%, G L - EIRINERBEREE 2 LB 47.1%, 6
Fd DI 483%). — I CTRMBINDOZZIZOWTIE, HE
H LEECIIN 40% ORERED UL LT -0 & gL (&
WL - BKINEREREE S ) B 0 44.7%, EREZL - B
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Fig. 1 Numbers of facilities conducting presymptomatic genetic testing and GC—comparison to previous surveys—.
PGT: presymptomatic genetic testing; GC: genetic counseling. This figure is created using data from reports on
previous national study 1® and study 2%. The numbers in the figures indicate the number of facilities. Forty-five
facilities performed both PGT and GC, 10 facilities performed GC only, and 32 facilities did neither. In previous study 1,
the status of implementing PGT and GC was not surveyed separately. The numbers shown in the previous study 2 are
the number of facilities that provide PGT and/or GC regardless of the time period.
Table 1 Number of clients receiving presymptomatic genetic testing and genetic counseling from 2014 to 2018.
.. . Number of Number of . Percentage Olf Number of
Eligible disease . presymptomatic presymptomatic ... .
clients . . positive clients
genetic tests genetic tests
Spinocerebellar degeneration 205 76 37.1% 33
Myotonic dystrophy type 1 126 71 56.3% 27
Hereditary ATTR amyloidosis 117 88 75.2% 44
Huntington’s disease 112 35 31.3% 17
Adrenoleukodystrophy 25 15 60% 10
Spinal and bulbar muscular atrophy 20 7 35% 1
Familial Alzheimer’s disease 17 6 35.3% 3
Familial amyotrophic lateral sclerosis 16 3 18.8% 2
Facioscapulohumeral muscular dystrophy 12 4 33.3% 0
Familial Parkinson disease 0 0% 0
Other muscular dystrophies 1 12.5% 1
Others 20 6 30% 3
Total 678 312 46.0% 141
Total per year 135.6 62.4 28.2

I FERERE S 2 L £ 35.3%), RIREH D BETIZ9.7% &4
Zeiro 7z, A GC A5 BAERTZ WM £ TICE T 2 &k H
BoRRfiix, e LET60 H (21~210 H), HHEE
HY#TIE42H (0~180 H) Thorz. HEEL LEETI
BRI RERE E DA T X B M oEVE 7% { (Fig.4), A
WED VBB UARICEDP o7 GRIRER L - BRI
RERESE 72 LA vs WGESH D #E - P =0.002). GC % 1 [P E
HY L 72 FEIC DWW T, Table 3 1R L 72,

2. P LB A
i NEEEE

BIREE T 72 3B RN BERE E D A L2 X 1) B2 B AR & 4
HICEZ TWAEEA L 13D B, sz
B 11 R OREZEIRE L. IRFoOFERKKI,
KEFWBED 9 %4 (81.8%), KAWL LN D EZHEIEA 2 44
(182%) TH Y, WARIIBMBEANEIEL 3% (55 2 fAILE
PREEHEME), AREPIRHE C 2 WEERE R MED 2 4,
REREA T T = 6% (OB 1&TERLEL) T
B o7z, PHEEREIL 42 75 (25~674)) THho72.
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No client wanted to do PGT

Inadequate collaboration with a neurologist
A lack of staff to conduct GC

Not enough experience with GC

The facility's policy is not to conduct GC
No neurology department

Genetic testing cannot be performed

0 5 10 15 20 25
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Fig. 2 Reasons why 32 facilities did not conduct presymptomatic genetic testing and GC.
PGT: presymptomatic genetic testing; GC: genetic counseling. This figure shows the reasons why PGT and GC were
not conducted at 32 facilities. The questions were selective, and multiple answers were allowed. The most common
response was “No client wanted to do PGT” at 65.6%, followed by “Inadequate collaboration with a neurologist”, “A
lack of staff to conduct GC” and “Not enough experience with GC”.

Table 2 Number of facilities that have established procedures for conducting presymptomatic genetic testing among 55 facilities that conduct
presymptomatic genetic testing and genetic counseling.

n %
Diseases that present with higher brain dysfunction and without an established treatment, e.g.,
. y . . 38 69.1% (38/55)
Huntington’s disease and dentatorubral-pallidoluysian atrophy
Diseases that do not present with higher brain dysfunction and without an established treatment, 34 61.8% (34/55)
e.g., spinocerebellar ataxia type 6 and Charcot-Marie-Tooth disease 7
Diseases with an established treatment, e.g., hereditary ATTR amyloidosis 31 56.4% (31/55)

(Number of facilities)

16

14
12
10
2

1

S N b~ &N ®

3 4 5 6 NA

D Diseases that present with higher brain dysfunction and without an established treatment

& Diseases that do not present with higher brain dysfunction and without an established treatment
m Diseases with an established treatment

Fig. 3 Numbers of GC to be performed prior to presymptomatic genetic testing.
NA, no answer; GC: genetic counseling. This figure shows the number of GC sessions required before presymptomatic
genetic testing at each facility.
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Fig. 4 Numbers of days required from initial GC to presymptomatic genetic testing.

M Diseases that present with higher brain dysfunction and without an established treatment
& Diseases that do not present with higher brain dysfunction and without an established treatment
B Diseases with an established treatment

% Presymptomatic genetic testing was done at the first GC.; NA, No answer

This figure shows the number of days required from initial GC to presymptomatic genetic testing at each facility. If
blood was drawn for presymptomatic genetic testing on the day of initial GC, the number of days required was defined
as 0 day.

GC: genetic counseling.

Table 3 Medical professionals involved in genetic counseling before presymptomatic genetic testing.

Group A (n = 38) Group B (n = 34) Group C (n = 31)

n % n % n %
Clinic geneticist* 34 894 31 91.2 28 90.3
Genetic counselor 29 76.3 26 76.5 24 77.4
Neurologist 9 23.6 9 26.5 6 17.6
Psychiatrist 5 13.1 4 11.8 3 9.7
Psychologist 5 13.2 5 14.7 4 12.9
Nurse 2 5.3 2 5.9 2 6.5
Medical social worker 1 2.6 1 2.9 1 3.2

Group A: Diseases that present with higher brain dysfunction and without an established treatment. Group B: Diseases
that do not present with higher brain dysfunction and without an established treatment. Group C: Diseases with an
established treatment. *The clinical geneticist’s area of specialty is unknown.
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Table 4 Extracted themes and categories.

Theme 1: Difficulties faced by medical staff

Difficulty in understanding the psychological status of clients

Difficulty in confirming the client’s decision to undergo testing

Difficulty in follow up

Lack of experience in conducting presymptomatic genetic testing
Psychological burden felt by staff

Differences of attitude to the presymptomatic genetic testing among staff
Uncomfortable with uniform treatment regardless of disease severity

Concern about the burden felt by clients before presymptomatic genetic testing

Difficulty in determining the medical merit of presymptomatic genetic testing

Theme 2: Issues with the current system

Lack of guidelines for the follow-up system

Lack of opportunities to obtain professional advice
Low level of genetic literacy among neurologists
Lack of collaboration with neurologists

Lack of human resources for genetic counseling staff

Theme 3: Essential factors for each client

Situational interpretation of the client

Provision of up-to-date and accurate information

Adequate anticipatory guidance

A cautious approach to pointing out the onset of disease
Explanation of the genetic counseling process at the first visit
Ensuring that the staff member in charge understands their role
Multiple staff members in charge of genetic counseling
Flexibility in responding to the client’s needs

Confirmation of proband genetic test results

Consideration for the key person

Careful follow-up immediately after explaining the results
Consideration that staff do not force a client to take a presymptomatic genetic testing for treatable diseases
Confirmation of access to treatment for treatable diseases

Careful assessment of cognitive impairment for diseases with higher brain dysfunction

Theme 4: Essential factors for each facility

Multidisciplinary medical care system

Presence of a staff member in charge of all procedures
Presence of a staff member for coordination

Primary response by neurologists

Use of a protocol for presymptomatic genetic testing

Flexible response to the facility’s system

Theme 5: Essential factors at the overall level

Opportunities to share experiences

Cooperation with specialists outside the hospital

Human resource development for genetic counseling staff

Provide opportunities for clients to choose the facility they want to attend
Social follow-up system

Improve genetic literacy in society
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National survey of presymptomatic genetic testing for adult-onset hereditary neuromuscular diseases
—system development for after the establishment of therapies—
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As therapies for hereditary neuromuscular diseases are developed, the need for presymptomatic genetic testing and

genetic counseling for early treatment is expected to increase. In Japan, there is no uniformly recommended protocol for

presymptomatic genetic testing. In order to provide basic data for the establishment of a presymptomatic genetic testing

system, we surveyed medical genetics departments in Japan about their current status (response rate: 67.4%). The

questionnaire survey revealed that approximately 60% of facilities had established their own procedures for

presymptomatic genetic testing, but the approaches used varied from facility to facility. The interview survey enabled us
to identify the essential factors for the establishment of a presymptomatic genetic testing system for each case, each
facility, and at the overall level. In the future, there is a need to develop a standardized protocol to help establish a

presymptomatic genetic testing system.

(Rinsho Shinkeigaku (Clin Neurol) 2022;62:773-780)
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