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

Di . Predictive tests Positive for
isease Number of clients . . .
performed disease-causing mutations

FAP 30 22 11

HD 16 3 0

SCD 14 6 1
[MJD/SCA3] [5] [2] [0]
[SCA6] [3] [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

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

-

Hereditary neuromuscular diseases
without effective treatment

N

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

sgathering 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
sassessment of the expectations with regard to predictive testing
einterview with neurologist and psychiatrist
epsychological testing

]

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

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

§

4 Fourth Genetic Counseling : Clinical geneticist (A or B), Nurse, Clinical Psychologist

\_ *Blood sample is taken and DNA analysis starts
-

*All relevant items with regard taking or not taking the test are discussed with client
°The client makes final decision

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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Table 2 Source of information concerning predictive genetic testing.

Source of information Number of clients (%)

Information from healthcare professional

(primary physician of the patient, etc.) 30 L)
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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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).
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Abstract

Current status of the predictive genetic testing for hereditary neurological diseases
in Shinshu University Hospital

Keiko Tanaka, M.HSc."”, Yoshiki Sekijima, M.D., Ph.D.?¥, Kunihiro Yoshida, M.D., Ph.D.?,
Asako Mizuuchi, M.HSc?, Hiromi Yamashita®, Mariko Tamai, Ph.D.?,
Shu-ichi Ikeda, M.D., Ph.D.” and Yoshimitsu Fukushima, M.D., Ph.D.2®

"Department of Medical Genetics, Shinshu University School of Medicine
“Division of Clinical and Molecular Genetics, Shinshu University Hospital
*Department of Brain Disease Research, Shinshu University School of Medicine
“Department of Medicine (Neurology & Rheumatology), Shinshu University School of Medicine

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; »=30), Huntington’s disease (HD; »=16), spinocerebellar
degeneration (SCD; n=14), myotonic dystrophy type 1 (DM1; »=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)
Key words: hereditary neurological diseases, predictive genetic testing, genetic counseling, familial amyloid polyneuropathy,
Huntington’s disease
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Follow-up nationwide survey on predictive genetic
testing for late-onset hereditary neurological

diseases in Japan

Keiko Tanaka!, Yoshiki Sekijima®?, Kunihiro Yoshida*, Mariko Tamai?, Tomoki Kosho?, Akihiro Sakurail,
Keiko Wakui!, Shu-ichi Ikeda® and Yoshimitsu Fukushimal»2

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 JNLCCSMG
(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% (rn=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, Q1). 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).
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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 0 (0%) 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%, ¢: 25-50%, 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 6] 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
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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

1st 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 2 4
1 2 2 0

2Clinical 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 vear). 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? 2 because of culture, nationality, religion and

Journal of Human Genetics

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.!>-13

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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