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Table 1 Number of clients visiting the Division of Clinical and Molecular Genetics,
Shinshu University Hospital, for predictive genetic testing.

. . Predictive tests Positive for
Disease Number of clients . . .
performed disease-causing mutations
FAP 30 22 11
HD 16 3
SCD 14 6 1
[M]JD/SCA3] [5] [2] [0]
[SCAS6] [31 [2] [0]
[DRPLA] (2] [2] (1]
[Unknown] [4] [0] [0]
DM1 9 7 0
ALS1 3 0 0
AD 1 0 0
Total 73 38 12

FAP, familial amyloid polyneuropathy; HD, Huntington’s disease; SCD, spinocerebellar degenera-
tion; MJD/SCA3, Machado-Joseph disease/spinocerebellar ataxia type 3; SCA6, spinocerebellar
ataxia type 6; DRPLA, dentatorubral-pallidoluysian atrophy; DM1, myotonic dystrophy type 1;
ALS], familial amyotrophic lateral sclerosis type 1; AD, Alzheimer’s disease

without effective treatment

/ Hereditary neuromuscular diseases - , \
Familial amyloid polyneuropathy

/First Genetic Counseling: Clinical geneticist (A), Nurse, Clinical Psychologist

egathering data about the family history, the pedigree etc.

eproviding information concerning the relevant disease

first assessment of the perceived genetic risk and of the expectations with regard to predictive
testing

\_*anticipatory guidance (explore the potential impact of the test result)

]

Second Genetic Counseling : Neurologist, Psychiatrist, Nurse, Clinical Psychologist
cassessment of the expectations with regard to predictive testing

sinterview with neurologist and psychiatrist

*psychological testing

!

Third Genetic Counseling : Clinical geneticist (B), Nurse, Clinical Psychologist
eassessment of the expectations with regard to predictive testing
eassessment of the psychological testing

eanticipatory guidance (explore the potential impact of the test result)

(] ||

( Fourth Genetic Counseling : Clinical geneticist (A or B), Nurse, Clinical Psychologist
*All relevant items with regard taking or not taking the test are discussed with client
*The client makes final decision

\_"Blood sample is taken and DNA analysis starts /

-

Fig. 1 Outline of the guideline for predictive genetic testing of hereditary neuromuscular diseases developed at Shinshu
University Hospital.
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Fig. 2 Distribution of clients who requested presymptomatic genetic testing separated by age (A) and period (B).
White bars indicate familial amyloid polyneuropathy (FAP). Black bars indicate non-FAP (Huntington’s disease,
spinocerebellar degeneration, myotonic dystrophy type 1, amyotrophic lateral sclerosis type 1, and Alzheimer’s

disease).
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By ) 27 AR 4 AT L2 RICER L2 —T5, IF
FERH & ) B R 20 R E DAL T A FAP Cld, FSIERTS
Wi ORI v &) v VA Ak 2 [0 & L7 (Fig. 1).
FAP & FAP DAL o & o B O SSERT 2 0 FE iz 1% o M
EC, EEEMAZ D O IIERTZI Z 2 5 F TOHIMIE
Mann-Whitney 72 CTHEFTARIIZFENT L 72, SEEFEAIRAT I
134E5ETY 7 b SPSS Ver.18 for Windows % & H v, p<0.05 T
FuEd ) EHE L. AifgEE L ORI ORm LR ILE
PR BEEEAG T RS OAKGRE 2 72,

S

794 Ly MERMEST 4, L 36 HTHLEITAL DT
20~30 D7 T4 TV M PERD 671% % 507 (Fig. 2A).
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IH2A/IETTIIFEDEDL )T T/ 794V b

R, REENA264% (35.6%), BYHCHL A% 20 4
(27.4%), FERHTT75 17 4 (23.3%) , IEsk #5705 6 44 (8.2%),
bl - Hb T 4% (55%) ThHY, AWM ek E
WLCTHENDRSZFTRENAPL LD T4 T M8
T LTz, 7941 MRUIEABINMERICH D, 2008
SELETIIWZIR - THAEM 10 ARIEIZZ LTz
(Fig. 2B).
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wBEFEE (RN, M, RIERZ ) 20 OEERMtrs L -
Eb4<30% (411%) Thotz. —HT, A ¥ —%v
b7 ETHFBEIET 1M B S IET 5 TIRIENTZ
W oERE 2728219 % (26.0%), LBRIZZHRBEOD 5
RN O ERE 27287164 (21.9%) fFAEL, EHELD
W SERE 27207 54 T2 %% 572 (Table 2).
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FAP T, [HEDIEILE] b o L b % 155 ThH-
2. 794y MIMERENFEMESZE L, W52 FAP
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Table 2 Source of information concerning predictive genetic testing.

Source of information Number of clients (%)
Information from healthcare professional
. .. . 30 (41.1)
(primary physician of the patient, etc.)

Information from non-healthcare professional 35 (47.9)
[Information from the Internet] [19] (26.0)
[Information from family members] [16] (21.9)

Unknown 8 (11.0)

Table 3 Reasons for wanting the predictive genetic testing.

FAP *Non-FAP

Number Predictive test Number Predictive test

of clients performed (%) of clients performed (%)
Need for certainty or the reduction of uncertainty and anxiety 10 6 (60.0) 14 8 (57.1)
With concern for development of the disease of one’s own. 15 15 (100.0) 4 2 (50.0)
To make future plans (carrier, financial, family, or other aspects) 5 4 (80.0) 13 4(30.8)
With concern for children’s risk 7 5(71.4) 9 2(22.2)
Decisions about marrying or not 0 — 12 5(41.7)
Desire to have children 0 — 8 4 (50.0)
Advised to take a test by other family members 3 3 (100.0) 4 1(25.0)
Other reasons 4 1(25.0) 5 0(0.0)

FAP, Familial amyloid polyneuropathy; *Non-FAP includes Huntington’s disease, Spinocerebellar degeneration, Myotonic dystrophy
type 1, Familial amyotrophic lateral sclerosis type 1 and Alzheimer’s disease
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OEEIF) THY, &0 37.0%% w7 (Fig. 3). flilo
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BI o TWLDFEMZMOEILEB I %o T s
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Fig. 3 Interval between becoming aware of predictive genetic
testing and first visit to the medical institution.
White bars indicate familial amyloid polyneuropathy (FAP). Black bars
indicate non-FAP (Huntington’s disease, spinocerebellar degeneration,
myotonic dystrophy type 1, amyotrophic lateral sclerosis type 1, and
Alzheimer’s disease).
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5. —77, FAP LB TIZ, U OB BDTERR
ENTBY FIEMZWOE AT HETDH - 72D 13 43 24 38
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Fig. 4 Interval between first visit to the medical institution and blood withdrawal (A), and number of genetic counseling

sessions before blood withdrawal (B).

White bars indicate familial amyloid polyneuropathy (FAP). Black bars indicate non-FAP (Huntington’s disease,

spinocerebellar degeneration, myotonic dystrophy type 1, amyotrophic lateral sclerosis type 1, and Alzheimer’s disease).

DIE16 4 (42.1%) DA TH ), FAP 12 bREEIA Lo
72 (p=0.01). HEHEBOWRIEZ, HD T16 4 34 (18.8%),
JREIDSEETECTWASCD T104H 64 (60.0%), DML
TOHM T4 (778%) HHEIEMZW & 1), ALS1 THIE
BB W 2 321 72813\ 7 h o 72, FAP LIV O3B CIUERTS
Wixszi77-16 %09 &, Bplk#E L DRPLA © 1 HDOHTH -
7z (Table 1). DRPLA O SSIERIFZ W EH I LT, X4
B CE2EOBIEAT )V F—2IZL b 70 =T
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SERERTES T % A2 L 72 BRI | 2 SSE R S T 0 FE It 58 % #eat
T2&, FAP CIIHASORIEZ LR L CZZ LziIEh Iz e
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o] EVIOEIED 7 54 T2 b OERFESILEAE T
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774 I N OFEREEEAMRNEAI A & D 54172 (Table 3).

IR ORI Z D O FAERZ I 2 21 % £ TOMB Ok
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(72.7%) Td-7z. —77, FAP DS OEETIIZH 55
JERIZH E COMMOPIEIZ83 » AL HEEIIA L DL
o7z (p=0.063) 2SFAP 12 HREWHDH Y, 6 7 H
DIBEICSSIERTRZ T & 2V - sl P o7 (16 4 10
%, 625%, Fig. 3A). #Efzh v >rt) v rakE iDL
FAP CTliI 2 MO@E(Eh 7 > &) ¥ ZFRRICIERZE % 2 72
ENLoL %L 144T, 1N 6%, 3MMA 14, 4D
1% Tdh-7z (Fig.4B). 1BIOEIEA 7 » &) ¥ 7 CRIER
B E 2T 72 6 440 4 Z4IGBEITTRIR LU EOREIRE
HELTW720, IEZ LR L THE%LZ <17 T2, FAP
DAV OBRTIE, SSENZN A 2 Aioims v v v

ZEE1EA 3%, 202534, 5EA5%, 6HUENS
4T o7 (Fig. 4B). EIEH ™ >tV » ZHEAH 4 \KiH D
=202, MBEofEs Y ERETCZB Lz 912 b
R EHO DML @ at risk FCERT LV EH LTV 5 I e
EHOTRWEEZEZON 7 T4V IBAELETNTW

PR T, SSEMZW A GEL CUREZZLIZL0D
FIEMZ I 2 2 T 7 4 T2 M3 73 4 35 4 (FAP
30484, FAPUMOEB B2/ 274) f£48 L 72
FAP ® 8 % CId, [ SERZITIZZ T 2w & b 72 HA 1 £
WEEN2 4, 2EDEZZDVEMEZ TV EN L 4, SIE
BMZWEHLE L CHIEA Y k) v IR OEP 44T
H o7z, FAP DAL OB D 27 % TlE, [SIERIZHNIZ 2
m ] ERDIEDI L, REEN1L L, 2FL LB
BHEZ TWAENS K, BEH Y Vv ¥ Tk OF D 2
%, oMt GHEE OREIFEWRAFETE LR, WHEE
ALTWR R EOBMTHEINIE Zolzr—R) 64T
ot [HERMBMIIZT 2] 7203 THE] Lozl
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ANDBEIEOFMEZ SR CHEFTEL LR L2k
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T ORI (1997~2004 %) & 7 (2005~2011 47)
Y 4 &, FAP ICBWCBERTRZ I & 2 72O EH ¢
3% 24 (66.7%), hFT271 4204 (741%) THY,
SHERTB M 2 EBRICZ T 227 54 0 MEUZITERI L Tw»
72, —7J7, FAP DAL OB TIIRTET 17 41 11 % (64.7%)
BET20 454 (238%) MEIERMZMZZITTHBY
ISR O FEHEHRITE T EMICdH - 72,
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LT, 4B T FAP IZh§ 2 IR AlIARE 2 2 7 )L =)L 2%
% EOFBROBRABRPSERS N TBY, b a2 FHE
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FERTZITOEHRMZ B 2o TWA I L LB LTV E
Ez 5.

LROFNT, 794 T2 b D% SRIERBI O %
HloTH S 37 AUNICEFEEME % % L T\WwizZ LA S
Mk o7z (Fig. 3). Zhid, SSERMBZMOERE 2 C [T
CIMAS 2 2 T 2 T UE T v ] 2 v ) B CER S T
FLizizoEEZONDL. L L, EBICEENZINIC Wz -
72D L FAP T 733%, FAPUNOEETIZ421%TH D
(Table 1), AR EREEOFEMIZL ) ZEZHDDOD, #
Ehore) v ZrEBELTEL D7 T4 bOLEIIZAL
MHhrrobhl, ZOERELTE, (1) FIEMZEOEE
EHIoTHEO LT L7914 MR LR Y v+

BT AMEE A R EDNELLNT. Abe b2 13, &K
2 BT B BASVEAREEE E0 $ B SRR O LR Y
WEERGT L CnD, ZOMAEITITEET 45 74D SCA, Rk
T ALS, HD FAO at risk FIIxT 2 FERMZHI O S FN
THEY, 12405 TH - 72705, FBIERTZH ORERIZ 0
OOETLHWIIRELRAFREII Lozt HE LTS, 2
OHERE LT, FAERZHmiE +‘&Eﬁﬁ@/kU/7
MBI HRbNI=Z ENBEFONTBY, #EfatEmEmEiic
KT HFIERRZ B OBIZE, TR 2 20 Tl ~
LY rEBIRG, 794V NBIERIZEIE T 5E
BRTOWBELGH IR CELBEER RS 2 2 EE
ThibeEZ LN
FRERMB MO LRI LER L P o vk v 7y
FEILoTRELZIERDIEDHEESN TS, HDIZH
T ARIER B MO EREFTIL, 45 7 T36~57% 10,
TIINTLHERY, 75 ATATI~57% Y, FA4UT
52% ", HFFTTE% W, AXLaT8% Y LGSR
TBY, YEETORIEMZH OFMZE (18.8%) 1IN bH I
BAERWEHT AR E D SN —J, SCD 2B A IE
MW OERIL, 7T VN T484% ", 75 A T62% Y,
4&U71%5%m&ﬁ¢§n1bné%@%m%ww@
LRFRETH -7z, FAP IZBT 2 SSMERTZ M O F bz 1§
LEIIENTH DA, BEETOFERZE (73%) 75V
25 OEEHE (375%) 12 bRERTH -7, FEFMD
WroEGERIZZ 542y VMIOER (ERME ik, S#5k
E) WL BHBLREVEEZONLY, YEETIXEEY
) Y L E D HD OFRERMGZEICT L CE D EE R L
BTHIB LTV AL E 2 i/,
bl L 72 SRS W O E =R DA b FAP & FAP LIk o>
RETIINL OO T % b %R L7z, FAP Tlfl
DB B, W0 OFIERZR % 2T % T TOWA
M FHENEED Y L) v Z R e WD E D 5
nt.:ni FAP TUIIFREAE &\ 5 B8 72 5 R DA TE
FERTZ T OAE R % B 5 ORFEEEIIAD 2 L5

f%é_&ﬁkéﬁﬁﬁt%z%ﬂfm W, CoOME
D72 YOS & AL LISERTZ I O SiEE s v
vy AR R T 200 (Fig. 1) & LTWwhEED
e o, FAPT“;ETT’?LZ)“?L&&‘%’E%#EI%&
BRL 9 DIERDISIEIR & 2 A5 XD Vb H B0, HMED
ﬂ%ttf%P@%%f&ti%zb<w%®®_ﬂ%®
JERAZ WL CHE LSEY LR L TZ L2 940 M2
L 1ROFER A Y 2 v 7 CRIERTZ W% 5 L 727 —
ADNH o7 L DR Tz, —7F, FAP DA oORE Tl
MIRA N 72 S IR ADSFAE L 2\ 720, 1999 48 DI 13 24 Bt
DI P 1o TRILT D 4 BRI 7 > &) v 7 (Fig. 1)
EBIhoTWAIENS, @fahw vyt v 7Ol - [
BEDIELL hoTwizbEz 5Nz
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FERERTZ M OFEH L, FAP TIIME %2 2137227 514 T b
DEHHHIETH o 7275, FAP LSO TRAERTZ I % %
137216 40 9 HEEMEE 1 DRPLA TO 140 & & i 124
o7z (Table 1), S, EBZFTIERTZHI A 21T 5 B
HTHMIRBORIEE ) 720 bR B ERE R LD BN EH
5, BRTULVERLTVLHERENITTIZE0%L D W
IIATY NS0zl BB CWD EEZ L.
& CIZDMI TR 20 LA C I o b = 7 R ETEH O # Ik
T EOMIRIERZ & & D% WIEHV, DMPK {5 T2 57
2H L TWAIEREIZAZ VAT LTV SO TIE % v & HE
EN72%% Brunner 5 2 1E, F#HASDM1EE TH 5 20
~39iEDF EDVEEKRIEIRE A L DT H VD DM1 O
BRI AZ1E83%THDHEHELTHBY, Az <Td DML
DIFERTZWI % 2T 72 7T A2 BV B TH 572 (Table 1).

TR ORI (1997 ~ 2004 4E) & 142 (2005 ~ 2011 4E)
DOREETIE, FAP IZBWTRIERZ I % EBIZT 527 51
IV MEAFCH LA LML Tz, Thig, WFfiok
W 722 R R D LY 7 2 AN 2 stz 2 LA
2, BB ORIGHAEA BN RE VW EEZ S
N7z 2%% 75 FAP LWL OB BT 5 RIERTZ I 0 %
FEIT A TS - 72, b5 b RAEoHE Y 23
HY, HD IZRE SN EHR) 2 IE BRI L WA
KT DRIERBHICOVWT, 7942 NBLOEET T v
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Abstract

Current status of the predictive genetic testing for hereditary neurological diseases
in Shinshu University Hospital
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The current status of predictive genetic testing for late-onset hereditary neurological diseases in Japan is largely
unknown. In this study, we analyzed data from 73 clients who visited the Division of Clinical and Molecular Genetics,
Shinshu University Hospital, for the purpose of predictive genetic testing. The clients consisted of individuals with
family histories of familial amyloid polyneuropathy (FAP; n=30), Huntington’s disease (HD; n=16), spinocerebellar
degeneration (SCD; n=14), myotonic dystrophy type 1 (DM1; n=9), familial amyotrophic lateral sclerosis type 1 (ALS1;
n=3), and Alzheimer’s disease (AD; n=1). Forty-nine of the 73 (67.1%) clients were in their twenties or thirties.
Twenty-seven of the 73 (37.0%) clients visited a medical institution within 3 months after becoming aware of predictive
genetic testing. The most common reason for requesting predictive genetic testing was a need for certainty or to reduce
uncertainty and anxiety. The decision-making about marriage and having a child was also a main reason in clients in the
twenties and thirties. The numbers of clients who actually underwent predictive genetic testing was 22 of 30 (73.3%) in
FAP, 3 of 16 (18.8%) in HD, 6 of 10 (60.0%) in SCD, 7 of 9 (77.8%) in DM1, and 0 of 3 (0%) in ALS1 (responsible gene of
the disease was unknown in 4 SCD patients and an AD patient). The percentage of test usage was lower in untreatable
diseases such as HD and SCD than that in FAP, suggesting that many clients changed their way of thinking on the
significance of testing through multiple genetic counseling sessions. In addition, it was obvious that existence of disease-
modifying therapy promoted usage of predictive genetic testing in FAP. Improvement of genetic counseling system to
manage predictive genetic testing is necessary, as consultation concerning predictive genetic testing is the main
motivation to visit genetic counseling clinic in many at-risk clients.

(Clin Neurol 2013;53:196-204)
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Huntington’s disease




