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Abstract

The management of secondary findings (SFs), which are beyond the intended purpose of the
analysis, from clinical comprehensive genomic analysis using next generation sequencing
(NGS) presents challenges. Policy statements regarding their clinical management have been
announced in Japan and other countries. In Japan, however, the current status of and attitudes of
clinical genetics professionals toward reporting them are unclear. We conducted a questionnaire
survey of clinical genetics professionals at two time points (2013 and 2019) to determine the
enforcement of the SF management policy in cases of comprehensive genetic analysis of
intractable diseases and clinical cancer genome profiling testing. According to the survey
findings, 40% and 70% of the respondents stated in the 2013 and 2019 surveys, respectively,
that they had a SF policy in the field of intractable diseases, indicating that SF policy awareness
in Japan has changed significantly in recent years. Furthermore, a total of 80% of respondents
stated that their facility had established a policy for clinical cancer genome profiling testing in
the 2019 survey. In both surveys, the policies included the selection criteria for genes to be
disclosed and the procedure to return SFs, followed by recommendations and proposals
regarding SFs in Japan and other countries. To create a better list of the genes to be disclosed,

further examination is needed considering the characteristics of each analysis.
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Introduction

In clinical exome and genome sequencing using next-generation sequencing (NGS), it is
possible to identify and report secondary findings (SFs), which are findings beyond the intended
purpose of the analysis, generated due to the nature of this technique. The discovery of SFsis an
issue of concern as they may reveal that the patient is likely to develop a disease unrelated to the
indication for ordering the sequencing but of medical value for the patient’s future health.
Management of SFs before the introduction of the American College of Medical Genetics
(ACMG SF v2.0) recommendations

In March 2013, the ACMG published the recommendations for the reporting of SFs identified
from comprehensive genomic analysis using NGS [1]. Under the assumption that NGS is
clinically used, the ACMG recommends that laboratories performing comprehensive genetic
analysis using NGS and interpreting analytical results should report clinically actionable SFs,
regardless of the intention or age of the patients, and lists 24 diseases and 56 genes to be
reported as SFs. In 2014, the ACMG updated the recommendation to include the option to
“Opt-Out” of receiving SFs [2]. In response to the announcement of these recommendations,
discussions and studies on the reporting of SFs from analyses using NGS were initiated mainly
among experts in the field of medical genetics. Some experts insist that the right of the patient
to remain in ignorance should be respected [3], whereas others assert that the disclosure of SFs
of clinical utility should be prioritized over the patient's autonomy [4].

In Japan, the following description was added to the guidelines known as the Ethical
Guidelines for Human Genome/Gene Analysis Research [5], revised and enforced in 2013: “The
research director has to decide the policy on the disclosure of SFs and explain them to the donor
or parent/guardian to make them understand when informed consent is obtained.” However, the
policy for the reporting of SFs was not actively discussed in Japan at that time, and the status of
and attitudes toward reporting SFs were also unclear. Findings beyond the intended purpose of

the comprehensive genetic analysis are termed SFs in this manuscript. However, when the first
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ACMG recommendation was published, these findings were termed incidental findings (IFs).
Subsequently, ACMG updated the recommendation and changed the terminology from IFs to
SFs because the genes in these tests are routinely analyzed intentionally, in contrast to genetic
variants which are found incidentally [6].

Management of SFs after the introduction of the ACMG SF v2.0 recommendations

As described above, the ACMG updated the recommendations as ACMG SF v2.0 and revised
the list of actionable genes to include 27 diseases and 59 genes in 2016 [6]. Subsequently, the
Japan Society of Human Genetics (JSHG) announced the statement regarding genomic analysis
using NGS in 2017 [7] and the Japan Agency for Medical Research and Development (AMED)
released the proposal concerning the information transmission process in genomic medicine in
2018, which was updated in 2019 [8]. The scope of this proposal includes the field of rare
diseases and clinical cancer genome profiling testing [9]. Regarding clinical cancer genome
profiling testing in Japan, two commercial tests for cancer genome profiling have been approved
as clinical tests, which are reimbursed by the national health insurance [10]. Therefore, as
comprehensive genetic testing in clinical use, including cancer genome profiling, will be
common in the near future it requires practical consideration of the management of SFs.
However, the implementation of these recommendations and proposals in the clinical setting
remains unclear.

The objectives of this study were to clarify the present status of reporting SFs from
comprehensive genetic analysis of intractable diseases and clinical cancer genome profiling
testing and to determine the attitudes of clinical genetics professionals toward reporting SFs in
Japan. Additionally, regarding the comprehensive genetic analysis of intractable diseases, we
examined chronological changes in the reporting of SFs before and after the introduction of the

ACMG SF v2.0 recommendations in Japan.

Materials and Methods
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Study design and methodology

We conducted a cross-sectional postal questionnaire survey. The participants of this survey were
Japanese board-certified instructors of Clinical Geneticists and Certified Genetic Counselors,
both of which are certified by the Japan Society of Human Genetics and Japanese Society for
Genetic Counseling. Collaborators and persons with unknown addresses were excluded. This
study was approved by the ELSI (ethical, legal and social issues) Committee of the Japanese
Society for Genetic Counseling (JSGC). Considering that this study was a self-administered
questionnaire survey distributed to genetics professionals, institutional review board approval
was not required.

This study was conducted at two time points. Survey 1 was conducted from October 2013 to
December 2013 prior to the publication of the ACMG SF v2.0 recommendations. Survey 2 was
conducted from May 2019 to July 2019 following the publication of the ACMG SF v2.0
recommendations.

The execution of these surveys was approved by the Board Certification Committee for
Clinical Geneticists and Japanese Association of Certified Genetic Counselors. A survey request
statement, questionnaire, and self-addressed envelope were sent to the subjects, and the
responses were collected by postal mail. The statement outlined background information on SFs
in the United States and Japan to provide the participants with specific knowledge regarding
SFs before answering the questionnaire. A reminder post card or mail was sent after the deadline
for providing responses in order to increase the response rate.

The questionnaire was prepared based on previous studies [11-14] and the outcomes of the
discussion with the members of the Social, Ethical, and Legal Issues Committee of JSGC.
Detailed survey information
Survey 1(2013)

Scope: SFs from genomic sequencing analysis for rare diseases. Definition of SFs: secondary

findings detected beyond the initially intended purpose of the analysis. Question items (n=15):
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153  respondents’ characteristics (n=3) and experience with the clinical management of SFs (n=12).
154 Survey 2 (2019)

155  Scope: SFs from genomic sequencing analysis for rare diseases and cancer genome profiling.
156  Definition of SFs in rare diseases: detection of variants confirmed to be pathogenic that cause
157  symptoms other than those targeted to be diagnosed. Definition of SFs in clinical cancer

158  genome profiling: detection of germline variants confirmed to be pathogenic. Question items
159  (n=29): respondents’ characteristics (n=3), experience with the clinical management of SFs in
160  rare diseases (n=11) and cancer genome profiling (n=15).

161  Statistical analysis

162 Statistical analysis was performed using SPSS Statistics for Windows, Version 20.0 (Armonk,
163  NY, IBM Corp). Participants with any missing values were excluded from the analysis. The
164  frequency distribution and response rate were investigated in each question.

165

166  Results

167  Response rate

168 In Survey 1, a total of 207 of the 389 subjects (53.2%) responded, which included 145 of the
169 264 certified instructors of clinical genetics (54.9%), and 62 of the 125 certified genetic

170  counselors (49.6%). In Survey 2, a total of 245 of the 533 subjects (46.0%) responded, which
171  included 141 of the 294 certified instructors of clinical genetics (48.0%), and 104 of the 239
172  certified genetic counselors (43.5%).

173  Respondents’ characteristics

174 Of the 207 respondents, 75 (36.2%) were affiliated with the Department of Medical Genetics,
175  and 84 (40.6%) were in their 50s, accounting for the largest response rate in Survey 1 (Table 1).
176  The same trend was observed in Survey 2, in which 129 of the 245 respondents (52.7%) were
177  affiliated with the Department of Medical Genetics, and 88 (35.9%) were in their 50s,

178  accounting for the largest response rate in Survey 2 (Table 1).
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179  Work experience related to the reporting of SFs from NGS analyses

180 In Survey 1, conducted before the introduction of the ACMG SF v2.0 recommendations, 29.0%
181  (60/207) of the respondents were involved in genetic analyses using NGS. The majority of the
182  respondents, 65.5% (38/58; two invalid responses were excluded), were mainly involved

183  through “the clinical use of the results of genetic analyses,” while 64.4% of the respondents
184  (38/59; one invalid answer was excluded), were involved in “whole exome analyses for

185  diagnosis and treatment of intractable disease,” the most frequent genetic analysis (Figure 1-A,
186  Figure 2-A).

187 In Survey 2, conducted after the introduction of the ACMG SF v2.0 recommendations, 66.1%
188  (162/245) of the respondents were involved in genetic analyses using NGS. The majority of the
189  respondents, 63.3% (103/162), were mainly involved through “conducting the pre-test informed
190 consent/disclosing the result to the patient,” whereas 19.1% of the respondents (31/162) were
191  involved in “cancer genome profiling,” the most frequently used genetic analysis. Furthermore,
192  42.0% (68/162) of the respondents were involved in “whole exome/genome analyses and panel
193  testing for diagnosis and treatment of intractable diseases,” while 38.9% (63/162) were involved
194  in “not only exome/genome analyses and/or panel testing for the diagnosis and treatment of
195 intractable disease but also cancer genome profiling testing” (Figure 1-B, Figure 2-B).

196  Therefore, 131 respondents had experience of being involved in comprehensive genetic analysis
197  for the diagnosis and treatment of intractable diseases and 94 respondents had experience of
198  being involved in cancer genome profiling testing.

199  Comprehensive genetic analysis for the diagnosis and treatment of intractable diseases
200  Experience with the clinical management of SFs before and after the introduction of the ACMG
201  SF v2.0 recommendations

202 Notably, of the 60 respondents who had experience of being involved in genomic analyses
203  using NGS before the introduction of the ACMG SF v2.0 recommendations, only 3 (5.1%,

204 [3/59]; one invalid answer was excluded) had experience in the clinical management of SFs.
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This confirmed that only a small number of respondents had experience in the clinical
management of SFs, even though they had experience in genetic analyses. Moreover, one of the
3 respondents disclosed the SFs, which were known variants associated with skeletal dysplasia,
to the patients.

On the other hand, of the 131 respondents who had experience in genetic analyses using NGS
after the introduction of the ACMG SF v2.0 recommendations, 26.7% (35/131) had experience
in the clinical management of SFs. Furthermore, 80.0% (28/35) of the respondents with
experience in the clinical management of SFs disclosed SFs to the patient. The disclosed SFs
were mainly variants related to hereditary cancer syndromes, such as hereditary breast and
ovarian cancer syndrome, and hereditary cardiovascular diseases.

Policy for the clinical management on SFs

Of the 60 respondents who had the experience of being involved in genetic analyses using
NGS before the introduction of the ACMG SF v2.0 recommendations, 37.3% (22/59; one
invalid answer was excluded) answered that “there is no institutional policy, but a policy is set
in each analysis,” while 5.1% (3/59) answered that “there is an institutional policy,” (Table 2-A)
which clarified that some policy was established for managing SFs in 42.4% (25/59). Of the 25
respondents who answered that there were some policies on SF management, 80.0% (20/25)
mainly involved in whole exome or whole genome analyses, and 20.0% (5/25) mainly involved
in panel analyses. Regarding the detailed contents of the policy, 41.7% of the respondents
(10/24; one invalid answer was excluded ) answered that “a clinically useful SF is disclosed,”
accounting for the highest response rate, whereas 29.2% (7/24) answered that “all SFs are not
disclosed regardless of the clinical usefulness,” and 65.0% (6/24) selected “other,” (Figure 3)
which clarified that the policy on the clinical management of SFs differed among genetic
analyses and institutions. Of the respondents who selected “other,” the most frequently
described content was “disclosure policy of SFs is decided by the Ethics Committee.”

Of the 131 respondents who had the experience of being involved in comprehensive analyses
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using NGS after the introduction of the ACMG SF v2.0 recommendations, 48.1% (62/129; two
invalid answers were excluded) answered that “there is no institutional policy, but a policy is set
in each analysis,” while 17.8% (23/129) answered that “there is an institutional policy,” (Table
2-A) which clarified that some policy was established for handing SFs, based on the responses
of 65.9% (85/129) of the respondents. Regarding the detailed contents of the policy, 69.4%
(59/85) of the respondents answered that “a clinically useful SF is disclosed,” accounting for the
highest rate (Figure 3).

Correspondence to patients

Of the 25 respondents who answered that there were some policies on SF management before
the introduction of the ACMG SF v2.0 recommendations, 84.0% (21/25) answered that the
policy was explained to patients when informed consent was obtained, while 16.0% (4/25)
answered that the policy was not explained. Of the 21 respondents who explained the policy
when informed consent was obtained, 70.0% (14/20; one invalid answer was excluded)
confirmed the patient’s intention to disclose SFs, whereas 30.0% (6/20) did not confirm it.
These results clarified that an explanation of the policy to the patients followed by confirming
their intention was the main way of correspondence to patients.

Of the 85 respondents who answered that there were some policies on SF management after
the introduction of the ACMG SF v2.0 recommendations, 92.9% (79/85) answered that the
policy was explained to the patients when informed consent was obtained, while 7.1% (6/85)
answered that it was not explained. Of the 79 respondents who explained the policy when
informed consent was obtained, 68 (86.1%) confirmed the patient’s intention to disclose SFs,
while 11 (13.9%) did not confirm it. Furthermore, of the 68 respondents who confirmed the
patient’s intention to disclose SFs, 89.6% (60/67; one invalid answer was excluded) provided
the opportunity to opt-out. These results clarified that an explanation of the policy to the patients
followed by confirming their intention and providing the opportunity of opt-out was the main

way of correspondence to patients.
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Cancer genome profiling testing (After ACMG SF v2.0 recommendations)
Experience in the clinical management of SFs

Of the 94 respondents who had experience of being involved in cancer genome profiling
testing, 43.0% (40/93; one invalid answer was excluded) had experience with SF clinical
management, while 57.0% (53/93) did not have, which revealed that around 40% of the
respondents had experience in SFs clinical management. Thirty-one (77.5%) of the 40
respondents with experience of SF clinical management disclosed it to the patient, and the
disclosed SFs included known variants associated with hereditary cancer syndromes, such as
hereditary breast and ovarian cancer syndrome and Li-Fraumeni syndrome.
Policy for the clinical management of SFs

Of the 94 respondents who had experience of being involved in cancer genome profiling
testing, 32 (34.0%) answered that “there is no institutional policy, but a policy is set in each
analysis,” whereas 40 (42.6%) answered that “there is an institutional policy,”(Table 2-B) which
clarified that some policy was established for handing SFs in 72 (76.6%) of the responses.
Regarding the detailed contents of the policy, 44.9% (31/69; three invalid answers were
excluded) of the respondents answered that “a clinically useful SF is disclosed (including other
than cancer-susceptibility gene),” accounting for the highest rate, and 36.2% (25/69) answered
that “a clinically useful SF is disclosed (including cancer-susceptibility gene only),” accounting
for the second highest rate (Figure 4), which clarified that clinically useful SFs are disclosed in
general, however, there was controversy over whether to disclose only cancer-susceptibility
genes.
Correspondence to patients

Of the 72 respondents who answered that there were some policies on the clinical management
of SFs, 22.2% (16/72) answered that they were not involved in obtaining informed consent from

patients as that was the responsibility of the physician in charge, while 77.8% (56/72) answered
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that they were sometimes/always involved in obtaining informed consent from patients, which
revealed that around 80% of the respondents were involved in obtaining informed consent from
patients. Of the 56 respondents who answered that they were involved in obtaining informed
consent from patients, 96.4% (53/55, one invalid answer was excluded) answered that the policy
was explained to patients when informed consent was obtained. Of the 53 respondents who
explained the policy when informed consent was obtained, 98.1% (51/52; one invalid answer
was excluded) confirmed the patient’s intention to disclose SFs. Furthermore, of the 51
respondents who confirmed the patient’s intention to disclose SFs, 96.1% (49/51) provided the
opportunity to opt-out. These results clarified that an explanation of the policy to patients
followed by confirming their intention and providing the opportunity to opt-out was the main

way of correspondence to patients.

Discussion

This JSGC study was a nationwide survey on SFs identified in comprehensive genomic
analyses using NGS. The results provide insights and fundamental knowledge regarding the
status and attitudes of genetics professionals toward returning SFs in Japan.

Comprehensive genetic analysis for diagnosis and treatment of intractable diseases

The survey for comprehensive genetic analysis of intractable diseases was conducted at two
time points, before and after the introduction of the ACMG SF v2.0 recommendations, in 2013
(Survey 1) and 2019 (Survey 2), respectively.

Approximately 40% and 70% of the respondents answered that their facility had established a
policy regarding the clinical management of SFs in Survey 1 and Survey 2, respectively,
demonstrating an increasing focus on the management of SFs in Japan. In most of the policies,
the SFs to be disclosed were limited to those with clinical utility. The stipulated procedure of
returning SFs included: 1. informing the SF management policy, 2. confirmation of the patient's

intention regarding disclosure, 3. guarantee of opt out opportunities. This procedure follows the
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ACMG recommendations and proposal concerning the information transmission process in
genomic medicine in Japan.

The percentage of respondents who had experience with dealing with SFs increased from 5%
in Survey 1, to 30% in Survey 2. As mentioned above, the establishment of institutional policies
for the clinical management on SFs may have contributed to this trend. The returned SFs
included SFs related to cardiovascular diseases and hereditary cancers. The genes to be
disclosed were decided following the recommendations and proposals made in Japan and other
countries [6, 15].

Comprehensive analyses of intractable diseases using NGS are not performed in the clinical
setting in Japan, with minor exceptions. The Medical Care Act of Japan stipulates that clinical
tests should be performed in registered clinical laboratories to secure their accuracy [16]. The
proposal concerning the information transmission process in genomic medicine also states that,
"when returning the results of a research (primary and secondary findings) for clinical purpose,
in principle, a confirmation test using recollected blood in registered clinical laboratory is
necessary." [8] Therefore, it is necessary to re-evaluate the selection of genes to be disclosed
from the viewpoint of accessibility to the confirmatory clinical testing. From the viewpoint of
clinical utility, based on the recent clinical application of various treatments for hereditary
diseases, such as enzyme replacement therapy and chaperone therapy for inborn errors of
metabolism [17, 18] and gene therapy, antisense therapy and siRNA therapy for neuromuscular
diseases [19-21], it may be necessary to form a consensus in Japan on what type of genes are
considered actionable.

Cancer genome profiling testing

Cancer genome profiling testing had not been introduced into actual clinical practice in Japan
as of 2013, and interest among genetic medicine specialists was low at that time. Therefore, this
survey was conducted only in 2019, after the introduction of the ACMG SF v2.0

recommendations (Survey 2). Although approximately 80% of the respondents answered that
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their facility had established some kind of policy regarding the experience in cancer genome
profiling testing, they responded that there was no policy for returning SFs. The reasons for this
might be that Survey 2 was conducted in May-July 2019, shortly after the publication of the
proposal concerning the information transmission process in genomic medicine in Japan, and
before the start of insurance coverage for cancer genome profiling testing. Therefore, it is
possible that some facilities had not yet taken action to ensure the implementation of the
guidelines for the clinical management of SFs. According to the responses, the most common
selection criterion for the return of SFs was clinical utility. However, there was controversy over
whether to only disclose cancer-susceptibility genes. Approximately 40% of the respondents had
experience with the clinical management of SFs. Most of their experiences were related to the
disclosure of SFs in hereditary cancer genes. The reasons for the institutional differences
regarding whether to disclose non-cancer-susceptibility genes were the specification of the
profiling test (i.e., whether the panel included non-cancer-susceptibility genes or not) and the
policy of the expert panel.

The procedure of returning SFs in clinical cancer genome profiling testing also follows the
ACMG recommendations and proposal concerning the information transmission process in
genomic medicine in Japan.

Cancer genome medicine in Japan is provided at core hospitals for cancer genome medicine,
which play a central role in the cancer genome medicine provision system (12 institutions), hub
hospitals, which can complete the medical interpretation of cancer genome profiling at their
own facilities (33 institutions), and liaison hospitals, which provide cancer genome medical care
in cooperation with core hospitals and/or hub hospitals (161 institutions) [22, 23]. Two types of
cancer genome profiling tests are covered by the national health insurance system since June
2019, and the demand for clinical cancer genome profiling testing is expected to increase further
in the future. Therefore, one of the problems in the proper clinical management of SFs is the

lack of resources for clinical genetics specialists. Hence, the proper management of SFs requires
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361  standardization of the information transmission process. This study revealed that the policies of
362 the facilities regarding the clinical management on SFs were generally standardized. However,
363  there were differences in the selection criteria for the genes to be disclosed, related to whether
364  ornot to only include cancer-susceptibility genes. With regard to clinical cancer genome

365  profiling testing, clinical genetics specialists and clinical oncologists should discuss the list of
366  the genes to be disclosed while referring to previously published lists, such as the Potentially
367  Actionable SFs Gene List [24] among proposals concerning the information transmission

368  process in genomic medicine.

369  Summary of the survey findings

370 « There was a large increase in the number of respondents who reported that an institutional

371  policy was implemented for the disclosure of SFs from the comprehensive analysis of
372 intractable diseases, following the introduction of the ACMG SF v2.0 recommendations.

373 + The majority of respondents stated that their facility had established some sort of policy for

374 clinical cancer genome profiling testing at the time of Survey 2 (May 2019).

375 + The policies, including the selection criteria of the genes to be disclosed, and the procedure for

376  returning SF followed the recommendations and proposals regarding SFs in Japan and other
377  countries.

378

379  This survey demonstrated that the policies for the clinical management of SFs from the

380  comprehensive analysis of intractable diseases and clinical cancer genome profiling testing,
381  followed Japanese and international SF recommendations and proposals. Considering that only
382 40% of the respondents stated that they had a policy on SFs in the field of intractable diseases at
383  the time of the 2013 survey, the awareness of SFs in Japan has changed significantly in recent
384  years. To create a better disclosure gene list, it is necessary to consider the respective

385  characteristics of the comprehensive intractable disease test and the clinical cancer genome

386  profiling test. We hope that this survey provides a basis for further practical discussions on the
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clinical management of SFs in Japan.

Limitations

The response rate of Survey 1 and 2 was approximately 50%. Due to non-respondent bias, the
result of this survey may not correctly reflect the overall conditions in Japan. Additionally, in
this survey, we received responses from individual genetics professionals in Japan, not facilities.
Therefore, there is a possibility that multiple people from the same facility may have responded,
resulting in a duplicate count of the institutional policies. Hence, the results should be

interpreted with caution considering this limitation.

Acknowledgements

We would like to thank all those who have assisted in the questionnaire survey and received the
guidance and support of clinical geneticists and certified genetic counselors. We would like to
thank Editage (www.editage.com) for English language editing. This study was supported by
Japan Agency for Medical Research and Development, AMED, under Grant

Number 17kk0305006h0001.

Conflict of Interest

The authors declare that they have no conflict of interest.

16



A Self-archived copy in

[N Y, RBREFHWEER)KES ~Y
I #B j( ? Kyoto University Research Information Repository ?

KYOTO UNIVERSITY https://repository.kulib.kyoto-u.ac.jp

406  References

407 1. Green RC, BergJS, Grody WW, Kalia SS, Korf BR, Martin CL, et al. American College of
408 Medical Genetics and Genomics. ACMG recommendations for reporting of incidental

409 findings in clinical exome and genome sequencing. Genet Med. 2013;15:565-74.

410 2. ACMG Board of Directors. ACMG policy statement: updated recommendations regarding
411 analysis and reporting of secondary findings in clinical genome-scale sequencing. Genet
412 Med. 2015;17:68-9.

413 3. Wolf SM, Annas GJ, Elias S. Point-counterpoint. Patient autonomy and incidental findings
414 in clinical genomics. Science. 2013;340:1049-50.

415 4. McGuire AL, Joffe S, Koenig BA, Biesecker BB, McCullough LB, Blumenthal-Barby JS, et
416 al. Point-counterpoint. Ethics and genomic incidental findings. Science. 2013;340:1047-8.

417 5. Ministry of Education, Culture, Sports, Science and Technology, Ministry of Health, Labour

418 and Welfare, and Ministry of Economy, Trade and Industry. Ethical Guidelines for Human
419 Genome/Gene Analysis Research, Full Revision on 08 February 2013.

420 https://www.mhlw.go.jp/seisakunitsuite/bunya/hokabunya/kenkyujigyou/i-kenkyu/dl/13020
421 8sisin.pdf Accessed 05 May 2020.

422 6. KaliaSS, Adelman K, Bale SJ, Chung WK, Eng C, Evans JP, et al. Recommendations for

423 reporting of secondary findings in clinical exome and genome sequencing, 2016 update
424 (ACMG SF v2.0): a policy statement of the American College of Medical Genetics and
425 Genomics. Genet Med. 2017;19(2):249-55.

426 7. Japan Society of Human Genetics. Statement regarding the comprehensive genomic

427 analysis using Next Generation Sequencer.
428 https://jshg.jp/wp-content/uploads/2017/11/237481cfaedfcef8280c77d95b574a97.pdf
429 Accessed 05 May 2020.

430 8. Japan Agency for Medical Research and Development. Proposal concerning the information

431 transmission process in genomic medicine. Part 2: Specific principles of comprehensive

16


about:blank
about:blank
about:blank

K 5

KYOTO UNIVERSITY

432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456

457

10.

11.

12.

13.

14.

15.

16.

A Self-archived copy in

Kyoto University Research Information Repository KIUIRENAI {[
/ersity i
https://repository.kulib.kyoto-u.ac.jp ﬁ%,ﬁgmwoﬁo!n!mmw

germline genetic analysis using next-generation sequencing [Revised edition], Revised on

12 December 2019. http://sph.med.kyoto-u.ac.jp/gccrc/pdf/al0 Part2.pdf Accessed 27 June

2020.

Japan Agency for Medical Research and Development. Proposal concerning the information
transmission process in genomic medicine. Part 1: Focusing on comprehensive tumor
genomic profiling analysis [Revised 2™ edition], Revised on 11 December 2019.

http://sph.med.kyoto-u.ac.jp/gccrc/pdf/al0 Partl.pdf Accessed 27 June 2020.

Ministry of Health, Labour and Welfare, Central Social Insurance Medical Council.

https://www.mhlw.go.jp/content/12404000/000513115.pdf Accessed 05 May 2020.

Lohn Z, Adam S, Birch P, Townsend A, Friedman J. Genetics professionals' perspectives on
reporting incidental findings from clinical genome-wide sequencing. Am J Med Genet A.
2013;161A:542-9.

Lemke AA, Bick D, Dimmock D, Simpson P, Veith R. Perspectives of clinical genetics
professionals toward genome sequencing and incidental findings: a survey study. Clin Genet.
2013;84:230-6.

Fernandez CV, Strahlendorf C, Avard D, Knoppers BM, O’Connell C, Bouffet E, et al.
Attitudes of Canadian researchers toward the return to participants of incidental and
targeted genomic findings obtained in a pediatric research setting. Genet Med.
2013;15:558-64.

Mackley MP, Fletcher B, Parker M, Watkins H, Ormondroyd E. Stakeholder views on
secondary findings in whole-genome and whole-exome sequencing: a systematic review of
quantitative and qualitative studies. Genet Med. 2017;19(3):283-93.

van El CG, Cornel MC, Borry P, Hastings RJ, Fellmann F, Hodgson SV, et al.
Whole-genome sequencing in health care. Recommendations of the European Society of
Human Genetics. Eur J Hum Genet. 2013;21 Suppl 1(Suppl 1):S1-S5.

The Law to Amend the Medical Care Law, revised in 2018.

16


http://sph.med.kyoto-u.ac.jp/gccrc/pdf/a10_Part2.pdf
http://sph.med.kyoto-u.ac.jp/gccrc/pdf/a10_Part1.pdf
about:blank

K 5

KYOTO UNIVERSITY

458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478

479

480

17.

18.

19.

20.

21.

22.

23.

24,

A Self-archived copy in
Kyoto University Research Information Repository
https://repository.kulib.kyoto-u.ac.jp

https://elaws.e-gov.go.jp/search/elawsSearch/elaws search/Isg0500/detail?lawld=429AC00

00000057&0penerCode=1 Accessed 05 May 2020.

Desnick RJ, Schuchman EH. Enzyme replacement therapy for lysosomal diseases: lessons
from 20 years of experience and remaining challenges. Annu Rev Genomics Hum Genet.
2012;13:307-35.

Parenti G, Andria G, Valenzano KJ. Pharmacological Chaperone Therapy: Preclinical
Development, Clinical Translation, and Prospects for the Treatment of Lysosomal Storage
Disorders. Mol Ther. 2015;23(7):1138-48.

Rao VK, Kapp D, Schroth M. Gene Therapy for Spinal Muscular Atrophy: An Emerging
Treatment Option for a Devastating Disease. J Manag Care Spec Pharm. 2018;24(12-a
Suppl):S3-16.

Bennett CF, Krainer AR, Cleveland DW. Antisense Oligonucleotide Therapies for
Neurodegenerative Diseases. Annu Rev Neurosci. 2019;42:385-406.

Dong Y, Siegwart DJ, Anderson DG. Strategies, design, and chemistry in siRNA delivery
systems. Adv Drug Deliv Rev. 2019;144:133-47.

Ebi H, Bando H. Precision Oncology and the Universal Health Coverage System in Japan.
JCO Precision Oncology. 2019;3:1-12.

Ministry of Health, Labour and Welfare. Table of core hospitals for cancer genome
medicine in the cancer genome medicine provision system.

https://www.mhlw.go.jp/content/000597778.pdf Accessed 05 May 2020.

Japan Agency for Medical Research and Development. Potentially Actionable SF Gene List.

https://www.amed.go.jp/content/000056448.pdf Accessed 05 May 2020.

16

RBAEFHHRY LS b

Kyoto University Research Information

il


about:blank
about:blank
about:blank
about:blank

K 5

KYOTO UNIVERSITY

481

482

483

484
485

486

487

488
489

490

491

492

493
494

495

496

497

498

A Self-archived copy in

Kyoto University Research Information Repository KIUIRENAI {[
/ersity i
https://repository.kulib.kyoto-u.ac.jp ﬁ%,ﬁgmwoﬁo!n!mmw

Titles and legends to figures

Figure 1. Main ways of involvement in genetic analyses using next-generation sequencing.

Black bars represent the question response rate. A) Survey 1 responses (n=58). B) Survey 2

responses (N=162).

Figure 2. Types of genetic analyses in which subjects are involved at a high rate.

Black bars represent the question response rate. A) Survey 1 responses (n=59). B) Survey 2

responses (N=162).

Figure 3. Detailed contents of the comprehensive genetic analysis for the diagnosis and

treatment of intractable diseases policy.

Black bars indicate the question response rate in Survey 1 (n=24). Gray bars indicate the

question response rate in Survey 2 (n=85).

Figure 4. Detailed contents of the clinical cancer genome profiling testing policy (n=69).

Black bars represent the question response rate.
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Table 1. Respondents’ characteristics

Survey 1 N Rate (%)
Affiliated department (N=207, multiple answers allowed)
Department of Medical Genetics 75 36.2
Pediatrics 64 30.9
Gynecology 44 21.3
Neurology 8 3.9
Laboratory test 4 1.9
Others 54 26.1
Age (N=207)
20s 7 34
30s 26 12.6
40s 59 28.5
50s 84 40.6
60s or older 31 15.0
Survey 2 N Rate (%)
Affiliated department (N=245)
Department of Medical Genetics 129 52.7
Pediatrics 31 12.7
Gynecology 26 10.6
Internal medicine 23 9.4
Surgery 2 0.8
Laboratory test 3 1.2
Others 31 12.7
Age (N=245)
20s 20 8.2
30s 40 16.3
40s 45 18.4
50s 88 35.9
60s or older 52 21.2
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Table 2. Policy on the clinical management of secondary findings

A. Comprehensive genetic analysis for the diagnosis and treatment of intractable

diseases

Survey 1 (N=59)

Survey 2 (N=129)

N

Rate (%)

N

Rate (%)

I do not know about the policy

11.9

7.0

There is no institutional policy,
and no policy is set for each
analysis

18

30.5

18

14.0

No policy is present now, but is
planned for the future

15.3

17

13.2

There is no institutional policy,
but a policy is set in each
analysis

22

37.3

62

48.1

There is an institutional policy

51

23

17.8

B: Cancer genome profiling testing (N=94)

Rate (%)

I do not know about the policy

0

There is no institutional policy,
and no policy is set for each
analysis

7.4

No policy is present now, but is
planned for the future

15

16.0

There is no institutional policy,
but a policy is set in each
analysis

32

34.0

There is an institutional policy

40

42.6

RBAEFHHRY LS b

Kyoto University Research Information

il



	s10038-020-0802-2
	Tsuchiya_figure_1
	スライド番号 1

	Tsuchiya_figure_2
	スライド番号 1

	Tsuchiya_figure_3
	スライド番号 1

	Tsuchiya_figure_4
	スライド番号 1

	Tsuchiya_table_1
	Tsuchiya_table_2



