WE 78 B % o T AT 8 <5l Rl



37 . 584

==

M - BERE - fUHPAEL, 37(5) | 584-590, 2013

i D HHREE IR 5R (SORD) £ D

EEIC S B HAER B R R R S

I S-S I B

Key Words : the Supporting Organization for patients with Rare Diseases(SORD), intractable
disorder conquest research program, next-generation sequencing (NGS), genetic

disease, genetic counseling

iU oI

[HEm ] 13, BEFRIERSNILOTIRE L,
ZOROVHY S [REOHI K LTHVS
NTELBETHL. 2010, EHROIESR
HEBBIZL > T, ZOERENEFHTH L 0L
IR L E D ICE LT A, BEHVORT
Wa [HEE] &) FEEICIE, AT ek
V) R ERTHY SN AR T)
B, BEFHHEOED [#5], Thbbll
TOLEEZHZTVDOL [HVEF] 28
BT 5abH 0T, [HFE] L) HEZH
VABIZIZIEESLETH B,

A @A Win R R IR e S CED T
VAHHEFED 4 BRI TRHOLEBY TH 5.

(1) F Atk (S EN 2 BE TR ITh R T
s E 2w

(2) EEAEH (FREEA R A b o)

(3) BBy 2 IR GRIE 0 b
D, EITERESE—BIEREZBENTES D
D. —EDEBRFTEND 505, B IEEL
NIET L D)

(4) ABTEHE A~ OB b7 2 (EkET
VEETDLD)

ZOHT, TP OWTIE, (A)BEEH™,000
AT, (B)EEZEHH1,000~5F A, (C)BEEHK

AS5AANTEEYD, AD001%UT, (D)EE
BAAND01%FEE S ER 5, 0420
AbNBHE LTS (P2 1 H25H [EAF
FHERERS R R RERR).
[EIESA9IZIE, rare disease (F/ESB) X, 2,000~
250012 1 ALLTFOADRIET A AL EHR S
NTHY, 5000~7,000HHbIFAET H. FHdE
By b, Lk & 70%EEIREEFOEL
WEBDDEEZLNTWA., FIMIELES
MWL LT, HA0EBI IR iEEST %
ZEiE, EhOTEETHLY, B, AT
PRI S E I RIRE N TWARAIE, B
300RETH 5. FOMOELROHIIEILELEAIZ
O SN TEB LT, WREAICHDERERES
OFFe A HEET A IR AE S 5, Wioeiitsr
B A VG REBEDNIEZ 1 ATH- T
b, TORBOWEIHED bR D RE T
HIULHEEND., HIWHEELEORK NS
CEBEFOEMPSEBLTEY, kifi#Em
FIATEBEOBBI LY, PAKTH > THE
WBET2FETAI LT 2o/,
ZIT, biubiud, HEROFEHRETIIR
REN TR WVERESLRGTEOEEDORES,
BLUOHPHRELELIZEAROH I E2HT, &
LR ER OWRER T IEL, BROZR %
FEL, BHMOERTIRZ W & 2 HEROE(E

* Research projects collaborating with SORD (the supporting organization for patients with rare diseases).
#* Rie KAWAMURA, Ph.D. & Yoshimitsu FUKUSHIMA, M.D., Ph.D.: B KFEZMEERESE « FIHESEHERE
(8390-8621 FEHPELANAFHTB3-1-1) ; Department of Medical Genetics, Shinshu University School of Medicine,

Matsumoto, Nagano 390-8621, JAPAN




Endocrinology, Diabetology & Metabolism Nov. 2013

FWBAEIZ L YV EE LA LT, KIAEE TR
MIZEE I £ BIEAT - TGRSR TS B Ay b7 —
RS B L7z, AT, HAEHRIRED
HEME AN - AR PO 0 A DBUR & BE
IZDOWTBA LA, 2B, KFEIELESE
BRI R B S HE A R BT R R [
L b BERLOFDMIGTERE BT & T
REL T A BETHRAKEEMFERED A v b
7 — 7 5 (T FelFRE RIBF0) | TR
BTH5.

Bx - HH

REFEE OB IGERBFREREREIZ, D
T H(BBURAENEERS 7K, 2)F
HAREE, 3)ZhRIGEEASRMEN, 4)EEE~
DEMIZHI-5HR, O4EELH-TESYE
WEHEL LTBY, TTOMPERD LV
R R L VI DI TR, BEOHE
PR BET R EIIBENTEIZRE 42D
7 E (FRRFRAAT 78557, MY 2R 98507,
HEIEAEr, WEREGIE) IS5 6N TV 5,

HAHRE TR EEEO NI, EASH
BIZE 2L [RERDPAHT, B L EEED
SMLTELY, »oBBEZERETBENNDL
CHRWEEREERBD S b, BEEHL D E (%
DEAZVEBIIH LT, EAK - B
WFgE% 479 T &IT & D AT O ML, FREEETE -
BEZHIELZE - BREORELITV, &
ZDOQOLDM LA ] THAH. HBIE,
BEHRBERMAFETCH) LIPS TwaH
300DEE - EEHD D B, 2/3 L EDRE - 5
BHICEHL»RE—BRTFRESE T T
BhS, BESEE OGEREEDERIC Idgenetic
disease GRIZHEHEE) O % <, HEEA T~
L) Y SOLERSRLNLTW R, EESY
R v, EEOEEFIEESIIoVT,
FOEZFNFE - LEENEEB L UREND
HEEAADPEBEBELECL T I %75
TOEATHHVY, FHUBEHEREIZZZLELD
BEHEESSINTNED, B FEO
TR, BEFNEELEEIT R VTR
R§ZEIETERV, 2011EEICABEEN
1. 8% - PAZEORBSHOEHEOERT

37 . 585

e () A AR EORHE 4 F B &
UTHREERBICET AME] TR LT, AR
OB [FHPEHEEREOER DS 35T
BREIHETARBTHLZENHLM IR T
WALON, ThE THRENICEETRITEAT
v, BREETEYEET S 2 & IEEEETH - 72
&, HEEMERBIIB A BT OEESH
ERENns Lo ch o,
RO HIIE, HAEREETEEE,
BRIV -7, HETEE@EZRI Y 1Y
YU, BURFRURAEM, MR, B
L DM & &, FlHE R B
DHEE LB LB B OFRAGEE L » 7 —
TUVATLAEREL, TTCOEBIIO L
HHREOEZHEE S S 00T
THIETHA, LLITIZ, 20124E [ DA
HIIRATE R (MM RMEs T OFE B
L U BELEMESEIC L AU AR OMHE
b AW5E] (BT B ARBIFERE O EE) = 44
T5.

TR LD S BEFLOFIEBIEERE
MR ErEEE T 2 BEXEHK EEFMR
EHEDR Y bT— VB

FOWRRT RN L EL BEREREA Y VT -2
OMEAR11RY. £7, HLEBHRELETE
MEOBFOREEGFHY AT LIIHEIENE
FEMZALLbIL, SFETREHFEEICL
DEBGBREREFENSEDS. KRIZ, BTIES
V=T, HPEREETER > SRS
BERFME D LI, —BITLIHESWO:
HOFEEEED D, BHIZERMOR TR
EhgEbNh, BEEFOREOERILEL -
AL, AAEEREE SRR AR
BREOFRZKEL, BEFENREIMICHRE
T A, BIEFHREO/KRE, HAMo&E
BEETH o 7254, BETEREMICIBNT
BIZH T v v IR IT . BIEFENREOE
B, BEMOBEHESETIER L, KIHUEET
FRATSEE IS L D IRHT - TROE2 AT ) BRI H B L
EZLNBHEITE, WARREICY 7B
IUERT -y iRt A, LT, BEEHE
o b= OB ERT.



37 . 586 NG - SERRE - AHINEL 55378 5 E
BRI
; _ mmomm~ | PEEE
~ liﬁﬁ’_:ﬁ gt ‘/'7.{ ERFR

b . i sl BEFERET S S

: . IR

| I

]

: : A

1 i -

\ .

! =

! | RHDEE  «

1 ! -

\ BEAN .

| EHEEETO

1 BIEFAIRE

1

1 BEFODER

1

\

Nememm e ] S a1 ) N

H1 #PERMRCLECBEERS Y b7 -7 OHE

# 1 SORDICESRE h/-BEHISSBDEENFE

HhEE - B - B o
AL - R - SR G 5
P53 o
B aMARE 18
AR - P B 6
LA 0
B 1
IRFHEE .
B R I .
A I o )
TR EE .
B R - VR 3
HaFE )
BEHS - B 1
Zofl 8
! 2
it 355

1. HFVBRBEIBREARCH I 2EEESH

NPO: A A A it B S 3E 48 7 (SORD — v
L R) <http://www.sord.jp/ > 137 Vi B -
FHMO I 2= 1 =B, BLOHDEER
OWFFEHEAE % H 1Y 12200845 1258 S IR E T

BUAT, @EOFELHRBEZOBMERL TW
%, SORDNOEFHHEIIS004 % B2 THY, [H
A LTWh . BikEOEESHIL,
HEE - 5 - RS HO T WA 75,
RIS b o TWA (1),
SORDIZFTNI 2 DDEFHI AT L& EH LT
BY, BEEHoOERHRCZRT B E L
[Re ime—1 3 1] &, SEWEEB Y-V EL
TR SN [YEETFIE] 2% 5. SORDIA:
AHERRERETIRIR T H B AT, [EAEFEEAE
0B EPNREHES TARBORBIZHEDS
F, T AHIRIEET W CEEHGFAED
e & B EHAMIRE LTOBFE L L
Twb, B, $TIlEEsnTOR [HET
MBI BOBER T INA, SHERLRT
WY AT LTHD 5L - SEFR] ICGREN
Twah., BRI, HAmEE - Kk &
O NEHR (KSR - FFTE), WEERINSE -
TRIR), AR OGRES L RIREE, RHSEH]
8, BREANECEEREROBREAMEES), £
TE R (s, B LOREBAF) 050



Endocrinology, Diabetology & Metabolism Nov. 2013

HErw . wEYL

IO DIDER, R -
0. AL F0K s

LoEEER RS

PLESTH S NEYE

SmPORN. LBS

BETL WEYE

B2 % - KEFRO—H

DEFBIZOWTHEREHEA V¥ — % v P ET
179 T HTE, BEIFRITIMERINEEIENT
RBYATLERSTWAS(H2).

37, BEHBEHSOMESMCELT, B
RHHOELISHHH5E1F, TIRIEEDD
DERFHMEHET > r— b LTEHLTH
59 &L TwAE(E3). HET > — T
12, BIESMALED, MRz RdDTVD
OPEFRBT L7202, THS (KR ORELE
SHRERETAAL, iz TEILYY, [F
ROBHEOIT T OV, [HBERICETA
EMELMY 2], [RRICET 20RO &
B 720 ], RARPRECET 5850
7y IR LT NBHERF MY v,
[BEsL, FR— M A—TIZonTOERLH
D7z el EREXCTEE L RO HHE %,
BIEEWEEISGEDLNIEHEEHEL T, TFE

RS A EREE b&RIT TS, 20134E 8 HH
ETOET > — b DR, MRshHgs
MRFEICKO B DL LT, THS (L5 O
HeaFEREFAL, MEzEDTIL V],
[REICE T 2R ORFHERImY 2] Lo
BIEA% <, BRI L 0 REiER % K
DTWAEI EFbroiz.
FEEERTABICLELLDZL 7+ — 4
Fearey bORUERBEEOMANERER,
BLUEE L FBEEOEKIZSORDATT > T
5.

2. BREBEOBRKD

KT, FLEROS B, OEFHAISR
FIBIETERIZE 3 L EZ O NS BEWRE,
BXUQBERAFHDLREET - FfiER (MCA/
MR) x5 & LTW5a, BRIV -T2,
LB Db HPEROBHE - M xiTo T



fRHPIRE $537% 855

37 :588 AU - HERRIF -
Sanaasng
rdle 7 neE . mame | @R~ EEMW
REEREIE sszary Oaia s, o | Ghutstionare g thessindo.
2HMRT-RTE
2 DT
BRRSERCRD FIBH (LFD o BRRCEFRCHALARZASTELL
| pEoRETIS? PIAROBEEDRTS VR
(EZRAT FIRRTHE LTINS BNERLORL
PIRECMT 2 RROBERES IO
T IRESER T IAENTS RU LY ERGUTINI BRER TR
2 8s . ¢0- M- TEOOTORESND Y
Tizon
FimeRy
EENCRRLIR .
BROBHESNE =
L
TH? -
RERTBELEOD -
WTLBBFESN tii“fw:\z
TN =
FRACEALDS i
BESNETH? Funa

WHIER (FRBHIE) IS L VRS TED,
SORD A S 424l & 1 5 JHfs T %E%ﬂéﬂﬁ%K
EHE D &, —BZ LIRS, B2
D7DV ELRHREERE, TETAHEHREICD
WTHGET LT b, SEERYEIZIE, SORDZ A
L, BEAADHZVIZBEEOFBEDNSHML
THHEE T, MEBMOLOOHEEEEDS.
RERICEE OB REREFE DN, HEFEN
WEDERAWIE L % o 723841218, SORDIZAE
FHRBRNOFE 2B L, BIZFERAEM

I

[F7e - KEFIR] BATRIICSORDIZT TICE
FENTHWIMIcOVT, BEMES L —TIC
LB RE E T o7, LGB TE
DURENEYH 5 b D, BLUWFIESRERE %
6567%ﬁ®@5%$@@%m&b,ﬁ%3
CZEERZNT, BEAZE OO I E L REIE
H, RRTAEHHEIIOVTE HITHME L.
09 b, 7H(FEEEETFRFEHEOR—FRHK
FEEIF, M—RMEREE 26, ERFEE
ERE 10U, KRBET1HDICDOWT, SORDEAL,

B3 MRE7H5—+

BEOWEBIICOVWTOERZF - HE, BL
DBEDEHEEOERTBLEBIIA-THY,
Lt MESWOLODFREEEDLZ LI
LCwb, F/, HEEETRBHOR—OF
FACHEE 3 FNIDOVTIE, wﬁﬂ%%t@@%
12X Y, SORDBLUBHEFEEXNLT, BE -
KEPOLDA T 5 — Ab-:/%/b@ﬂ%

BIUOHERBRRSERFIfTORAZ EIZk >
TWwh,

2012412 ~20134F 8 H Oz [Hf%E - KE
FIR] ICBHOH - 72380 LTk, BEMES
=T EBMmEHDHE, WRT 47— M2IE
U7 BHREB LUORET2HHMONELIT-
TWw3,

MERBHI IR Y, BESHEI AT AZEAL,
BE V- 7L A TS % 8 (48 A 10
REICHEBTAZ LX), BRSHTZED R~
AxBHHTWD,

3. BEAYCEYLTDER

20124E10 A 12 B & - S ER G T EHE M

EEIIBVT, KAy b= E2BAL,



Endocrinology, Diabetology & Metabolism Nov. 2013

VELZEEICE, £E»5EBHFIN MR
BE - FRIIHTB8EHIT ) v T DOER
AR L7, SRR TERERMEES#E <http:/
/www.idenshiiryoubumon.org/ >, 20034E(Z:&
EFEEEHOERZBWICET SN, #EZTF
EFEHRMAIFET 2 KREFREOEEEERY
(FFEEmES) oNEFICL VRS Ty
5. BMIEFHRERHEEA Y VLY YT v
O EOEGFEFROTE - BROOIZ,
FhsE B ORI - BRI E L F 1 OTo
TWwa, BE, TXTOREREEKE) 2860
1030 EEEBESME L TB Y, HAdm
FICLELBEERA Y FT7 -2 1BV, #
NEMRkERD DB, TOF— A= T2,
[BETERERHZIERE AT L ORY 25
HY, TNEZY v 75 LB L HIEHT,
BEETFER>ERL TV AEBEEEHMET S
ZEHTEL. FEESEORIINGW - LHHE
BOHEITR WY, BETLH0L LTI, [HE
HiEE | O ORNSIEEE, [RERAHETE], 73
My RUTHR] 2 EOEFEH Y, FNEAOE
EEMIIBWT, [HEEr»Y vy » 7], TEM
i & B ERSBH ], [HEEENREI L 2HE
S, TEFREE] IS L TOwL0E) »htb
»h.

4, {BOMRILE DEHE

FTCTIHEET LMEEOBERE & & B ERIZD
Wi, TS OEHERE LT 5. #EIR
FEIREOREE, BMOBEEES TR,
RAAGE T RATSEE IS & 28T - B :9T
BERDVHDHEEZLNDLEEITIE, LA
ZH Y IVBLUBRKRT -2 %52 LELT
Wwa,

5. [~ ¥ & &

HREEB I U—HMREZWNRIC, HOMHMN
TA—-IhERETEEELID, A—ban—Y
FIZLY, RSAMERHOESRET LML T
Wh.o Fro, REFIIHEETDLRAY —FEK
LEENCEA L5, SR T +— 7 42013
SR T, —EmRA200%DOBMA S - /2.
AEFHEICSRI A ELTENMLTW T
NLIFBEEEGREDY, TOREONFEICED M
CHFRBES G WHRERRA LT H, 72F7

37 :589

FT7 =T LIIBIML T ifEE L AW,
74— LRERLEMWNIERETIRDAIHE
e D%, 74— LHEPBRELNEE R
Du{EEE LS TVA,

BbHbWI

Uk, BOMFAEICLELREEERS Y b
7 — ZHEEEE BIE LRI O HE F 4 L
7o, HmUERICIEE L OBEREBRNEINT
BY, KACEETRTEE L BT,
WOEy /) Ax L, REICRRAHES L0
T BBt ORI O S AR E %155
ZERHME LAoRBEAIMEENHG S
T, HPMFERIEOHES X O, HLHH
BE - REOXEC, #SEFOBRELEEYY
YN TR EORIGTERE ANTIEET
A%,

FEMER BRI R H IR OB %
SEOHVEBEOW RIS L7700, BE
TIERUE, BBV — 7, BIGTIESRM,
MIRFRMATERRY, HLEseitr, S0t
Mary bT—0 AT LEMEL, EHEH
HL7z, Zohy FT—s0iEEICE Y, KB
Wi RIRARIE B A O T X TORHPEROM
FOEL I LI E NS, F/-, BEIICE,
ZOMEICL VRSN EENA Y T -2
PHRLCHEETEL L) IHEELshD L
DEEND., FOFE, patient-oriented DEEHME:
FEEWRMESEBTREL 20, TXTOHD
HROMFEESRIBIIED Z L HFE SN 5.

B, HERA RO BEMNENENIC O W T
V. bAEOHERRA L, 197241 [ e
M) DEE S SN TE DS, 40FERD (2E
DEFAFROPEAN L HIEO RE LTI T
W5, BEEOHEUEER KIBICHAT S
LB, EEPREZIT TV EREBEICD,
iR - HOAEE R, RAFROMRHE
FEHELTHE, BT hIE20144E LR 25
BEICBTSIA. Iz TIE, TE#RHTED
HHEICDOWTHRE) ] (CF25F1H25H 4
FEBREFTRESEFTREZEER) 2 SRS
7z,



37 1590

X &

1) \BIBEN, WARERT. /IEH Y Vv ¥ 7.
RIBEY - /. BEFEFMOOKHM #EH Y
YR IINYET o, KR BREH AT
AN K 2011, p. 25.

2) RIEEFHEI0FE. RIEFNREICHT 74

*

P - R - AURITIRE 378 §5F

FZ 4 >». 2003. Available from : URL :
www.congre.co.jp/gene/11guideline.pdf,

3) BARESS. ERICBT 5 RIZFHIRE - BEIC
¥ 554 FFA . 2011. Available from: URL:
www.dermatol.or.jp/ckfinder/userfiles/files/
news_110310_2-2.pdf.



@

Journal of Human Genetics (2013) 58, 560-563
© 2013 The Japan Society of Human Genetics Al rights reserved 1434-5161/13

www.nature.com/jhg
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Follow-up nationwide survey on predictive genetic
testing for late-onset hereditary neurological

diseases in Japan

Keiko Tanakal, Yoshiki Sekijima®?, Kunihiro Yoshida*, Mariko Tamai?, Tomoki Kosho?, Akihiro Sakurai!,
Keiko Wakui!, Shu-ichi Ikeda® and Yoshimitsu Fukushimal-?

A follow-up nationwide survey on predictive genetic testing for late-onset neurological diseases in Japan was conducted.

A questionnaire was sent to 89 institutional members of the Japan’s National Liaison Council for Clinical Sections of Medical
Genetics, and was returned by 60 (67.4%). A total of 301 clients with an interest in predictive testing were accumulated
from April 2006 to March 2011. The greatest interest was shown for spinocerebellar degeneration (SCD, n=110), followed
by myotonic dystrophy type 1 (DM1, n=69), Huntington’s disease (HD, n=52) and familial amyloid polyneuropathy

(FAP, n=35). The ratios of clients who actually underwent predictive testing were: SCD, 21.8%; DM1, 39.1%; HD, 26.9%;
and FAP, 74.3%, indicating that predictive testing was conducted very cautiously for untreatable neurological diseases in
Japan. Clinical geneticists were predominantly involved in genetic counseling, whereas the participation of non-medical doctor
(non-MD) staff, including nurses, clinical psychologists and genetic counselors, was not common. Lack of non-MD counseling
staff was one of the most serious issues in conducting predictive testing, which has not been improved since the previous
survey performed in 2006. Institutional arrangements, such as revision of medical insurance system regarding genetic testing

and counseling, might be necessary to resolve this issue.

Journal of Human Genetics (2013) 58, 560-563; doi:10.1038/jhg.2013.34; published online 2 May 2013

Keywords: clinical geneticist; clinical psychologist; genetic counseling; genetic counselor; hereditary neurological diseases; predictive

genetic testing

INTRODUCTION

In recent years, clinical sections of medical genetics and genetic
counseling have been set up all over Japan. At present, there are 99
institutions, including all 80 university hospitals, with genetic
counseling departments that have become members of the Japan’s
National Liaison Council for Clinical Sections of Medical Genetics
(JNLCCSMG). The JNLCCSMG was established in 2003 for the
purpose of cooperation between clinical sections of medical
genetics in university hospitals and other core medical institutions
(http://www.idenshiiryoubumon.org).

Predictive genetic testing is a matter of great concern for at-risk
relatives of patients with late-onset hereditary neurological diseases,
and is one of the most controversial topics in clinical genetics. In
2006, we performed the first nationwide survey on this issue in
Japan;! however, little is known about the global situations and
problems regarding predictive testing after 2006. Here we report the
results of a follow-up nationwide survey on predictive genetic testing
for late-onset hereditary neurological diseases in Japan.

MATERIALS AND METHODS

A questionnaire was sent to 89 institutional members of the INLCCSMG
(all institutional members of the JNLCCSMG on 15 August 2011). The
questionnaire contained seven questions as shown in Table 1. The chief person
responsible for the genetic counseling department in each hospital was asked to
fill out the questionnaire. This study was approved by the Ethical Committee
of Shinshu University School of Medicine.

RESULTS

The questionnaire was returned by 67.4% (n=60) of the hospitals
surveyed. Of the 60 hospitals, 41 (68.3%) had clients with an interest
in predictive testing for late-onset neurological diseases during the
period from April 2006 to March 2011 (Table 1, QI). Attitudes
toward predictive testing for neurological diseases in each hospital
were as follows: 22 (36.7%) hospitals provide both genetic counseling
and testing, 30 (50%) hospitals provide genetic counseling only and
8 (13.3%) hospitals do not provide genetic counseling or testing
(Table 1, Q2).

1Department of Medical Genetics, Shinshu University School of Medicine, Matsumoto, Japan; 2Division of Clinical and Molecular Genetics, Shinshu University School of
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Table 1 Questionnaire and results regarding predictive genetic testing for hereditary late-onset neurological diseases

Q1 Have you had clients who visited your hospital with an interest in or requesting predictive genetic testing for late-onset neurological diseases during the period from
April 2006 to March 20117 (total responding = 60)
Yes 41
No 19

Q2 Does your hospital provide genetic counseling and/or testing for late-onset neurological diseases? (total responding = 60)

Provides both genetic counseling and testing 22
Provides genetic counseling only 30
Does not provide genetic counseling or testing 8

Q3 What kinds of diseases were your clients interested in? Please indicate the numbers of families, clients, predictive tests performed and positive for disease-causing
mutations for each disease (total responding=41)

Positive for
Number Number Number Predictive disease-causing

Disease of hospitals of families of clients tests performed mutations
Spinocerebellar degeneration 29 97 110 24 (21.8%) 8
Myotonic dystrophy type 1 21 59 69 27 (39.1%) 15
Huntington’s disease 22 46 52 14 (26.9%) 6
Familial amyloid polyneuropathy 7 24 35 26 (74.3%) 10
Amyotrophic lateral sclerosis 7 10 12 0 (0%) 0
Spinal and bulbar muscular atrophy 6 9 9 0 (0%) 0
Alzheimer’s disease 3 4 4 1 (25%) 1
Facioscapulohumeral muscular dystrophy 2 4 4 0 (0%) 0
Parkinson's disease 1 1 3 0 (0%) 0
Adrenoleukodystrophy 1 1 1 1 (100%) 0
Frontotemporal dementia and parkinsonism 1 1 1 0 (0%) 0
Unknown 1 1 1 Q (0%) ¢}

Q4 How much did the following professions contribute to the counseling sessions of such clients? Please select the most appropriate percentage among the following: a:
0%, b: 0-25%, c¢: 256-50%, d: 50-75% and e: 75-100% (‘0%’ indicates no participation and ‘100%’ indicates full-time participation in the counseling sessions)
(total responding =48)

0% 0-25% 25-50% 50-75% 75-100%
Clinical geneticist? 2 4 4 9 29
Neurologist 16 14 5 4 9
Psychiatrist 40 8 0 0 0
Nurse 28 9 3 2 6
Clinical psychologist 32 6 3 2 5
Genetic counselor? 44 2 0 0 2

Q5 What is the reason for being unable to provide genetic counseling and/or testing? (multiple answers allowed) (total responding=35)

Insufficiency of genetic counseling system in the hospital (go to Q6) 28
No clients interested in or requesting predictive genetic testing for neurological diseases (go to Q7) 12
Taking an opposing position on predictive genetic testing for late-onset, neurological diseases (go to Q7) 3
Not enough experience to provide genetic counseling and/or testing (go to Q7) 2

Q6 What kind of genetic counseling system is insufficient in your hospital? (multiple answers allowed) (total responding = 28)

Genetic counseling staff 20
Genetic counselor® 17
Clinical psychologist 13
Nurse

9
Clinical geneticist? 8
Psychiatrist 6
Neurologist 5
Medical social worker 1
Time for clinical practice of genetic counseling 7
Genetic testing system 5

Journal of Human Genetics
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Table 1 (Continued)

Q7 What do you think are the most important requirements for maintaining genetic counseling for such clients? Please select the three most important requirements from
the following and rank them in the order of their importance, (1st) being most important (total responding = 60)

Genetic counseling staff

Understanding and recognition of clinical genetics by the general
Genetic testing system

Administrative support for genetic counseling

Time and space for clinical practice of genetic counseling
Cooperation with the other hospitals

Others

lst 2nd 3rd Rank unknown
28 9 8 6
10 5 9 3
6 10 11 1
4 8 5 3
2 14 12 4
2 4 2 4
1 2 2 0

aClinical geneticist indicates a medical doctor who has the ‘Japanese Board of Medical Genetics, Clinical Geneticist' certification.
bGenetic counselor indicates a non-medical doctor who has the ‘Japanese Board of Medical Genetics, Certified Genetic Counselor’ certification. The certificates are given by the Japan Society of

Human Genetics and the Japanese Society for Genetic Counseling.

In total, 301 clients from 257 families were reported from the 41
hospitals during the study period. The greatest interest was shown
with regard to SCD (97 families, 110 clients), followed by DM1
(59 families, 69 clients), HD (46 families, 52 clients) and FAP
(24 families, 35 clients). The remaining clients were interested in
amyotrophic lateral sclerosis, spinal and bulbar muscular atrophy,
Alzheimer’s disease, facioscapulohumeral muscular dystrophy,
Parkinson’s disease, adrenoleukodystrophy and frontotemporal
dementia and parkinsonism. The numbers of clients who actually
underwent predictive genetic testing were as follows: SCD, 24
(21.8%); DM1, 27 (39.1%); HD, 14 (26.9%); FAP, 26 (74.3%);
Alzheimer’s disease, 1 (25%); and adrenoleukodystrophy, 1 (100%).
No clients interested in amyotrophic lateral sclerosis, spinal and
bulbar muscular atrophy, facioscapulohumeral muscular dystrophy,
Parkinson’s disease and frontotemporal dementia and parkinsonism
underwent predictive genetic testing (Table 1, Q3).

During the period of the survey, clinical geneticists were predomi-
nantly involved in genetic counseling, as they participated in >50%
of the total counseling sessions in 38 of the 48 hospitals (79.2%).
Neurologists participated to a certain degree in counseling sessions in
32 hospitals (66.7%). The contribution of psychiatrists was much
smaller, as they participated in counseling sessions only in eight
hospitals (16.7%). The participation of non-medical doctor (non-
MD) staff was not common, as nurses, clinical psychologists and
genetic counselors were involved in 20 (41.6%), 16 (33.3%) and 16
(33.3%) hospitals, respectively (Table 1, Q4).

Insufficiency of genetic counseling system, especially the lack of
non-MD counseling staff, was the most serious obstacle to genetic
counseling and/or testing in most hospitals (Table 1, Q5-7).

DISCUSSION
In a previous nationwide survey in Japan,! 322 clients (excluding
FAP) visited hospitals with an interest in predictive testing for late-
onset neurological diseases between April 2004 and May 2006
(161 clients per year). Surprisingly, the number of clients excluding
FAP substantially decreased between April 2006 and March 2011, as
only 266 clients visited the genetic counseling department (53 clients
per year). A possible explanation for the decrease is that a large
number of university hospitals and other core medical institutions
had opened clinical sections of medical genetics in the early 2000s and
clients who had been seeking predictive testing visited hospitals
between 2004 and 2006.

In the present study, the ratio of predictive genetic test usage was
surveyed for the first time in Japan. Attitude toward predictive testing
varies among counties?™!? because of culture, nationality, religion and
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availability of genetic counseling and testing systems. In addition,
decision-making by clients in predictive genetic testing is largely
influenced by their counselors’. In Japan, the ratios of predictive test
usage in HD (26.9%) and SCD (21.8%) were much lower than those
in other countries (36-88% for HD?!! and 48-87% for SCD?%11:12),
indicating that Japanese counselors and clients took a cautious
approach toward predictive testing in untreatable neurological
diseases. In addition to the Japanese culture and nationality,
an insufficient psychological support system after predictive testing
is considered to be an important reason for the low ratio of predictive
test usage in Japan. In contrast to HD and SCD, most (74.3%) clients
interested in FAP actually underwent predictive testing in Japan,
suggesting that the availability of disease-modifying therapy
promoted the usage of testing.!*>

The present study showed that the respondents felt lack of non-MD
counseling staff was one of the most serious issues in providing
predictive testing for neurological diseases in Japan. This issue
was also noted in the previous survey;! however, the situation has
not improved since then. Institutional arrangements, such as revision
of the medical insurance system regarding genetic counseling and
testing, might be necessary to resolve this issue.

There are two limitations that need to be acknowledged regarding
the present study. The first limitation concerns the attitude to
predictive testing. Both counselor’s and client’s attitude to predictive
testing are influenced by various factors, such as age, sex, family
composition, educational background, disease type and religion.
However, we did not survey such factors in this study. The second
limitation is that we did not survey actual hereditary risk in each
client. These issues need to be analyzed in future follow-up studies.
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