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Abstract

This chapter discusses ethical, legal, and social issues (ELSI) centered around 
hereditary breast and ovarian cancer syndrome (HBOC). In the first half, we 
discuss ethical considerations in the context of decision-making on genetic test-
ing, debates on incidental/secondary findings (IFs/SFs), and global trends in 
clinical and/or genetic data sharing, including with patients and their family 
members. In the second half, from the perspective of clinical ethics of cancer 
diagnosis and treatment, we introduce the importance of decision-making and 
care based on the shared decision-making (SDM) approach and practical points 
in prophylactic surgery. We also discuss dilemmas that arise regarding confiden-
tiality between medical professionals and their patients. This includes disclosure 
of genetic information with genetic relatives, and challenges in family communi-
cation, in which carefully assessed and encouraging support may be needed for 
patients and family members.
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17.1  Introduction: Genomic Medicine/Research 
and Ethical Issues

From an ethical perspective, genetic and genomic analyses may evoke certain 
dilemmas, since genetic data are characterized such that they are partially shared 
among genetic relatives, for not only the diagnosis of current health conditions but 
also the assessment of future disease risk among individuals. Although “respect for 
autonomy” is one of the fundamental principles in medical ethics,1 potential con-
flicts of interest exist between patients and their family members. Furthermore, 
diagnosis, treatment, and prevention options may highly influence personal life 
plans, and various values may depend on individuals, cultural/social context, and 
historical backgrounds. Multidisciplinary collaborations are required to unravel 
such questions with no correct answers. Indeed, genetic/genomic studies have 
always promoted the ethical and psychosocial viewpoint.

The Human Genome Project (HGP) was a remarkable achievement by interna-
tional collaboration groups from 1990 to 2003, which aimed to determine the com-
plete sequence of the human genome at nucleotide-level resolution. The US 
Department of Energy (DOE) and National Institutes of Health (NIH) devoted 
3–5% of their annual HGP budgets toward studies on ethical, legal, and social issues 
(ELSI) [1], which consider the policies and examine the implications of genomic 
analysis technology with respect to individuals, families, and communities. Such 
studies include various issues, i.e., fairness in the use of genetic data among insur-
ers, employers, and courts; privacy and confidentiality issues; psychological 
impacts; and stigmatization owing to an individual’s genetic differences and repro-
ductive issues. Furthermore, the NIH National Human Genome Research Institute 
(NHGRI) continued to fund the ELSI program [2].

Today, over 30 years have elapsed since the initiation of the HGP, and genetic 
testing and genome sequencing have become increasingly popular in basic research 
and the clinical setting. Although the basic ELSI remains unchanged, numerous 
technological advantages and changes in the social environment have been brought 
about. In this chapter, highlighting our research results conducted in Japan, we over-
view several ethical topics surrounding HBOC (hereditary breast and ovarian can-
cer) from research and clinical perspectives.

1 Four ethical principles of medical ethics consisting of “respect for autonomy,” “beneficence,” 
“non-maleficence,” and “justice,” which were advocated by T. L. Beauchamp and J. F. Childress in 
their book Principles of Biomedical Ethics in 1979 (Beauchamp TL and Childress JF. Principles of 
biomedical ethics. New York: Oxford University Press; 1979.) After decades, although these tradi-
tional principles were updated by numerous researchers, their framework still seems applicable to 
present medicine because of their simplicity and practicality, including genetic and genomic 
medicine.
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17.1.1  The Right to Know/the Right Not to Know: A Basic Ethical 
Principle in Genetic/Genomic Analysis

Individuals undergoing genetic testing not only have “the right to know” but also 
“the right not to know” his/her genetic information. This concept is derived from an 
argument in the 1990s by Dr. Nancy Wexler, who had been at risk of Huntington’s 
disease (HD; a progressive brain disorder without definitive treatment) and had con-
tributed to the assessment of the predisposition to HD on the basis of the HTT gene. 
The great success of Wexler and her colleagues in detecting HTT gene facilitated the 
diagnosis of patients and the prediction of future risk of HD among asymptomatic 
individuals [3]. There was a debate as to whether at-risk individuals had the “duty 
to know” their carrier states [4, 5]. Wexler insisted that patients and their family 
members had the right not to undergo genetic testing, and presymptomatic genetic 
testing should be accompanied by a careful genetic counseling process with trained 
counselors [6, 7].

At that time, this discussion also influenced the rules and ethical issues regarding 
disorders with early onset and with potential preventive and treatment strategies. 
For instance, the American Society of Human Genetics (ASHG) recommended that 
predictive genetic testing for hereditary breast and ovarian cancer syndrome 
(HBOC) and career testing for cystic fibrosis (CF) should be voluntary, with appro-
priate education and counseling [8, 9].

As one of the global consensuses, The Universal Declaration on the Human 
Genome and Human Rights (1997) of the UNESCO stated the following: “(c) The 
right of each individual to decide whether or not to be informed of the results of 
genetic examination and the resulting consequences should be respected” (B. Rights 
of the persons concerned, Article 5), with the emphasis on respecting human dignity 
regardless of genetic characteristics [10]. The same principles were included in the 
Convention on Human Rights and Biomedicine by the Council of Europe [11], and 
the International Declaration on Human Genetic Data (2003) by UNESCO con-
firmed “the right to decide whether or not to be informed” [12].

After the several decades, the germline BRCA variant is considered a medically 
“actionable” finding, i.e., “there is a recognized therapeutic or preventive interven-
tion or other available actions that have the potential to change the clinical course of 
a disease or condition” [13], or “druggable” for molecular-targeted drugs including 
PARP (poly(ADP)-ribose polymerase) inhibitors.

Certainly, BRCA is a medically actionable variant; hence, it is crucial to carefully 
assess and balance both risks and benefits of genetic testing of individuals.2 While 

2 For instance, the US Preventive Services Task Force (USPSTF) revised its recommendation state-
ment on BRCA-Related Cancer: Risk Assessment, Genetic Counseling, and Genetic Testing in 
August 2018: They concluded that with moderate certainty, the net benefits of risk assessment, 
genetic counseling, and genetic testing outweigh the harms among women whose family or per-
sonal history is associated with an increased risk for BRCA1/2variants, while the harms outweigh 
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undergoing genetic testing may relieve a woman’s anxiety and uncertainty about 
whether she has a hereditary cancer risk, especially those with a strong fear for 
developing cancer, studies have reported that BRCA-positive women without a can-
cer diagnosis may experience long-term uncertainty [14, 15]. A longitudinal study 
from the life course perspective (LCP) showed how lives were changed among 
women after knowing that they carried BRCA variant, and different emphases on 
concepts have emerged across different age groups (i.e., 20s, 30s, 40–50s) [16]. A 
large, prospective analysis performed in 2008–2012 in the USA revealed that nearly 
one-third of patients did not pursue BRCA genetic testing after genetic counseling, 
with insurance coverage and out-of-pocket cost concerns being the top nonmedical 
reasons for declining the test [17].

Furthermore, since HBOC is often recognized as a “women’s disease,” the diag-
nosis of breast or prostate cancer among male at-risk persons or patients may be 
confounding or be met with low interest toward such information.

17.1.2  Shared Decision-Making Model: Collaboration of Medical 
Professionals and Patients for Better Decision-Making

What would be the most effective approach to support the decision-making of 
patients on matters that significantly affect their way of life?

Shared decision-making (SDM) is a model of decision-making in clinical prac-
tice for procedures such as genetic testing [18]. SDM is characterized by having at 
least both the physician and patient involved in the decision-making process and 
having both parties share information, take steps to build a consensus, and reach 
agreement [19]. Of course, one physician and one patient is the most simplified 
model of SDM. In practice multiple physicians may be included or consulted, and 
the patient may include or consult with his/her family, friends, counselors, and 
nurses [20].

In general, informed consent (IC) is aimed at allowing patients or clients to 
decide whether to consent or dissent (reject) after receiving a complete explanation 
and understanding of the best-possible treatment plan, as deemed by the clinician. 
However, SDM emphasizes the process of consensus building wherein the clinician 
and patient or client collaborate and share information. In this bidirectional process, 
the clinician provides all potential options from the medical perspective, while the 
patient shares thoughts on the effect of the illness and treatment on his or her life 
and cherished values. Although IC and SDM have numerous similarities, IC is a 
clinician-centered process wherein the patient is relatively passive, whereas SDM 
requires collaboration between the clinician and patient in decision-making. That is, 

the benefits among women whose family or personal history is not associated with an increased 
risk (U.S. Preventive Services Task Force (USPSTF). BRCA-Related Cancer: Risk Assessment, 
Genetic Counseling, and Genetic Testing. In: Recommendation Topics. 2019. https://www.uspre-
ventiveservicestaskforce.org/uspstf/recommendation/brca-related-cancer-risk-assessment- 
genetic-counseling-and-genetic-testing. Accessed 15 Feb 2021)
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the concept of SDM is consistent with the “interpretive” or “deliberative” models, 
which are situated in-between the “paternalistic” and “informative,” in the four 
models of the physician-patient relationships advocated by Emanuel and Emanuel 
[21, 22].

SDM is particularly important in a situation with high uncertainty (i.e., lack of 
clear evidence regarding the best-possible outcomes) and variability in patient val-
ues and preferences [23]. It was suggested that SDM would help women make deci-
sions about BRCA genetic testing, cancer prevention, and treatment decisions, as 
there is no single correct plan [24]. As in “anticipatory guidance” in genetic coun-
seling, SDM requires the clinician and patient to collaborate in making the best- 
possible life plan by considering the potential positive and negative effects of 
genetic testing, work (employment), marriage plans, plans on conceiving children, 
and relationships with relatives. Some tools called decision aids (DAs) are used to 
support an individual in making a shared and informed decision about BRCA testing 
and to clarify values and preferences [25].

17.1.3  Incidental/Secondary Findings (IFs/SFs)

Genomic analysis involving next-generation sequencing (NGS) approaches has 
been widely introduced in the clinical setting. This technology helps determine the 
sequence of DNA more rapidly and at a lower cost than conventional Sanger 
sequencing, and it is used for analyzing panels of multiple genes, exomes, and 
whole genomes. One of the controversial issues is the management of “incidental 
findings (IFs)” or “secondary findings (SFs).”

This issue was originally derived from a discussion on whether researchers have 
a duty to disclose an unexpected finding to research participants of a study, using 
structural magnetic resonance imaging (MRI) of the brain or computed tomography 
(CT) colonography, and the discussion extended to the field of genomic research 
[26, 27]. Wolf et al. defined an IF as a “finding concerning an individual research 
participant that has potential health or reproductive importance and is discovered in 
the course of conducting research but is beyond the aims of the study” [28] and led 
the controversial debates. Since NGS has been widely used in the clinical setting, 
the discussion also applies to a medical professional’s duty to patient and family.

The American College of Medical Genetics and Genomics (ACMG) issued the 
first clinical recommendations for the return of IFs from whole-genome/whole- 
exome sequencing and provided a list of a minimum of 56 genes associated with 24 
health conditions, which would be extensively screened clinically and reported to 
the attending physicians, irrespective of the patient’s preference [29]. This recom-
mendation emerged controversial, especially regarding mandatory analysis and 
infringement of the patient’s autonomy [30]; consequently, ACMG updated the rec-
ommendation that patients should be able to opt out of the analysis of genes unre-
lated to the indication for testing during the obtainment of informed consent [31].

After the ACMG recommendation and related controversies, the US Presidential 
Commission for the Study of Bioethical Issues (PCSBI) issued a report called 
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ANTICIPATE and COMMUNICATE: Ethical Management of Incidental and 
Secondary Findings in the Clinical, Research, and Direct-to-Consumer Contexts in 
2013 [32]. The report verified the taxonomy of IFs/SFs and provided context- 
specified recommendations for their management in the clinical setting, basic 
research, and direct-to-consumer (DTC) genetic testing. While the “primary find-
ings” are the results obtained as the primary target of a test or procedure, IFs and 
SFs are the results that are obtained outside of the original purpose. IFs are unin-
tended discoveries, which can be categorized as “anticipatable” or “unanticipat-
able” IFs, considering the current state of scientific knowledge. In contrast, SFs 
refer to a finding which is actively and intendedly sought by a practitioner but is not 
the primary finding. Furthermore, PCSBI reflects a clinician’s ethical and profes-
sional responsibilities as to the following points: informed consent, to convey 
clearly to patients the possibility of discovering IFs/SFs and communicate with 
their patients regarding follow-up alternatives; shared decision-making, to encour-
age patients to ask questions, state reservations, and express preferences about the 
return and management of IFs/SFs; clear communication, to consider incorporating 
graphs and other visual displays to enhance patient comprehension of risk in medi-
cal decision-making; and clinical judgment, to minimize the likelihood of IFs 
through communication with patients to better understand symptoms and help nar-
row the list of potential diagnoses [33]. Table 17.1 summarizes the classification of 
IFs/SFs by the PCSBI, along with suitable examples, which we modified.

Table 17.1 Classification of incidental findings/secondary findings

Type of result 
discovered Primary finding

Incidental 
finding:
anticipatable

Incidental 
finding:
unanticipatable Secondary finding

Description Practitioner aims 
to discover A, and 
result is relevant 
to A

Practitioner 
aims to 
discover A, but 
learns B, a 
result known to 
be associated 
with the test or 
procedure at 
the time it 
takes place

Practitioner aims 
to discover A, but 
learns C, a result 
not known to be 
associated with 
the test or 
procedure at the 
time it takes place

Practitioner aims to 
discover A and also 
actively seeks D per 
expert 
recommendation

Examples Obtaining positive 
findings for BRCA 
variants after 
conducting 
diagnostic or 
presymptomatic 
genetic testing for 
BRCA

Discovering 
brain tumor 
when 
conducting 
magnetic 
resonance 
imaging (MRI)

DTC genetic 
testing company 
identifying 
genetic variants 
that are not 
currently 
associated with 
the disease

Detecting 
possibility of 
germline variants 
which ACMG 
recommends that 
any laboratories 
conducting genome 
sequence in clinical 
purpose should 
actively screen

See p. 27 in [32]; “Examples” were modified by authors
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ACMG revised the terminology to “secondary findings” since the updating of the 
policy statement in 2016 (ACMG SF v2.0) because the enlisted genes are intention-
ally being analyzed, as opposed to genetic variants found incidentally or acciden-
tally [34]. ACMG released an updated policy statement and minimum list for 
reporting of secondary findings (SF v3.0), which include 73 genes in May 2021, and 
the working group noted its plan to update the list annually [35–37].

In clinical oncology, such genomic analysis may lead to identification of inher-
ited susceptibility to cancer or other diseases through either somatic mutation profil-
ing or germline multigene (multiplex) panel testing, which is also referred to as 
“germline findings” instead of “incidental” or “secondary findings.”

The updated Policy Statement Update: Genetic and Genomic Testing for Cancer 
Susceptibility (2015) of the American Society of Clinical Oncology (ASCO) [38] 
requires oncology practitioners to communicate the potential for incidental and sec-
ondary germline information to patients before conducting somatic mutation profil-
ing (genomic tumor profiling test) and review the potential benefits, limitations, and 
risks before testing.3 Furthermore, a patient’s preferences regarding the receipt of 
germline information, including the choice of declining it, should be carefully 
ascertained.

In practice, a report of IFs/SFs may include complex considerations, including 
results returned to whom, how much information to disclose, results returned by 
whom, and what actions (i.e., follow-up testing and/or care) will take place after 
disclosure of results [39]. For instance, a disclosure framework as a flowchart in the 
context of clinical treatment was suggested, which would enable physicians and 
patients to discuss preferences for receiving IFs/SFs and follow-up options (see 
p. 290 in [39]).

17.1.4  Secondary Germline Findings in Genomic Tumor Profiling 
and Public Attitudes

As explained in the previous section, cancer patients undergoing genomic tumor 
profiling have to make decisions on whether or not to learn about germline SFs and 
when, to whom, and how to convey the information to their family members, along 
with decision-making on their own treatment options. This leads to the question of 
what the attitude is of the cancer patient toward germline findings in such testing. 
Some qualitative studies have reported that advanced cancer patients were highly 
interested in learning about secondary germline findings, and they perceived both 
various benefits and concerns regarding the limitations in clinical utility and the 
emotional burden or distress derived from such information [40, 41].

3 The ASCO Policy Statement also suggests that oncologists should discuss the possibility of detec-
tion of high-penetrance variants among their patients, which has not been suggested by personal 
and/or family history; less well-understood or lesser-penetrance variants; and variants of uncertain 
significance (VUS) in multigene (multiplex) panel testing.
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We would like to share data obtained from a survey in Japan, where genomic 
tumor profiling tests to identify tumor-specific genomic changes and find molecular- 
targeted drugs among patients with advanced cancer have been covered by the 
national health insurance scheme since June 2019. Some of the tests can identify 
germline variants including BRCA or TP53, which are putative candidates owing to 
their actionable natures, per the recommendations of the ACMG [29, 31]. A cross- 
sectional survey including Japanese cancer patients, family members of cancer 
patients, and general adults in 2018 revealed that family members and cancer 
patients highly evaluated the potential benefits of tumor profiling tests. This was 
expected to facilitate diagnoses and treatment of patients and their family members, 
and the detection of any heritable oncogene would facilitate the development of 
future plans [42]. On the contrary, approximately 20% of respondents in each group 
did not wish to know whether they had a hereditary disease, and >30% of them wor-
ried about the possibility of being discriminated against owing to their genetic con-
dition. However, irrespective of the results, the family members were more willing 
to share information regarding germline findings than the patients. Owing to con-
cerns regarding anxiety and stress among family members, 3.8% of cancer patients 
preferred not to share this information. Only 1.8% of family members agreed with 
this notion, with the most common reason being “It is better for me not to know.”

Informed consent forms for the tests provide alternatives for patients regarding 
whether or not they want to know the test results, including the possibility of heredi-
tary cancers as SFs, and whether or not they would be willing to share this informa-
tion with their family members. Furthermore, a column is available to provide the 
names and contact information of the family members, in case the patient is unable 
to share information with the family members for any reason, including changes in 
physical conditions.

Since patients tended to overestimate the benefits of tumor profiling for personal-
ized treatments and potentially ended up disappointed, information and decision 
aids (DAs) are needed to support medical professionals in communicating the real-
istic benefits and risks associated with the results [43].

17.1.5  Data Sharing and Privacy Issues in Genomic Research 
and Public Attitudes

The previous sections primarily focused on genomic analysis in the clinical setting; 
however, here, we discuss this in the context of basic research. Sharing of clinical 
and genomic data among researchers has been a standard practice in genomic 
research. Some platforms for global sharing of clinical and genomic data have been 
developed, such as the Global Alliance for Genomics and Health (GA4GH), where 
more than 600 organizations and companies from more than 90 countries partici-
pate [44]. BRCA Exchange aims to advance understanding of the genetic basis of 
breast, ovarian, pancreatic, and other cancers by pooling data on BRCA1/2 variants 
and corresponding clinical data worldwide [45].
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Data operators may adopt an approach such as collecting data in a temporarily 
closed location within the database for the same disease and releasing it after find-
ings from several studies have accumulated. Institutional review boards (IRBs) also 
play important roles, and they should require researchers to show their data-sharing 
plan and check whether the data have been submitted to a database as planned. 
Furthermore, since social and public understanding is indispensable, ideas are 
needed to get research participants and the public interested in how genomic and 
clinical data are used and shared in genetic research. In the USA, the National 
Institutes of Health (NIH) issued Genomic Data Sharing Policy (GDS Policy) in 
2014, which defined responsibilities of investigators, data submission expectations, 
as well as conditions for research use of controlled-access data (available for users 
meeting specific requirements, including an approval from a data-access commit-
tee) and unrestricted-access data. The data submitter needs to take measures to 
lower the risk of reidentification by not adding identifiable information to a database 
initially. The idea of the GDS Policy has been adopted by data repositories in other 
countries.

In genomic studies on cancer and rare diseases, not only patients but also their 
family members may provide valuable information. Therefore, protocols to pro-
tect both patients and their family members are needed in such studies and on 
data- sharing platforms. This leads to the question of the concerns regarding shar-
ing data including those of family members. For instance, since cumulative data 
from both patients and their family members are valuable for genomic analysis, 
some participants may feel implicit or explicit pressure from researchers or other 
family members. Although the participant’s right to withdraw consent is crucial, 
withdrawal from the study by certain family members may be difficult when data 
and samples are already shared internationally. There is risk of identifiability not 
only for identifying the individual who provided the data but also for his/her fam-
ily members, especially when family trees are published in the article. In such 
situations, existing data-sharing policies may not be enough to protect family 
members.

As data sharing has become increasingly important, confidentiality and privacy 
issues involved therein have also gained increasing importance. A questionnaire 
survey in Japan indicated that public (especially patients, compared to healthy 
adults) concerns were higher with respect to the sharing of their own data with those 
of their family members, and they expected stronger protection mechanisms, com-
pared with only their own data being shared [46]. A systematic review revealed that 
research participants and the public attitudes toward genomic data sharing were 
influenced by various factors, such as their perceptions of sensitivity and controlla-
bility of genomic data, perception of potential risk and benefit of genomic data 
sharing, sensitivity and controllability of genomic data, and governance-level con-
siderations [47]. Global empirical studies showed that general public were most 
likely to donate their genomic and health data for clinical and research use, but 
unwilling to donate them to for-profit researchers or company researchers, com-
pared to medical doctors and nonprofit researchers [48, 49]. In a study in the UK, 
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the public raised concerns about managing flows of information to protect patient 
confidentiality and guard against unauthorized access to data by third parties, such 
as employers, marketing companies, and insurers [50].

Cloud computing, a model whereby users rent computers and storage from large 
data centers, has been expected to promote large-scale collaboration in cancer 
genomic medicine. We need to argue the challenges of managing genomic data in 
the cloud and be ready to inform patient and family about data safety and privacy 
[51, 52].

17.2  Clinical Ethics in the Diagnosis and Treatment 
of Hereditary and Other Cancers

We further discuss ethical perspectives in the clinical setting with respect to the 
diagnosis and treatment of HBOC and other hereditary cancers.

17.2.1  Clinical Ethics in Cancer Treatment: Perspective Based 
on Quality of Life

In making decisions during cancer treatment, careful assessment and improve-
ment of the quality of life (QOL) of the patients are highly significant. Clinical 
ethics in cancer and oncology nursing have further emphasized the impact of 
cancer and cancer care on sexuality, sexual behavior, and fertility and on changes 
in body image resulting from the dissection of organs including the breasts and 
ovaries [53]. Therefore, the SDM approach is effective here again for patients 
and medical professionals to predict long-term outcomes of surgery or 
pharmacotherapy.

In SDM, clinicians and patients are encouraged to use various decision aids 
(DAs), such as leaflets, video clips, and websites. DAs are not intended to encour-
age a patient to select or consent to a particular course of action, but rather to sup-
port patients and clinicians in identifying and implementing the healthcare options 
most aligned with the patient’s individual preferences and values [54]. The Ottawa 
Personal Decision Guide (OPDG) was developed as a tool to be used in healthcare 
[55]. A decision-maker fills out the OPDG form to organize his/her opinions regard-
ing specific treatment options or testing and their merits and demerits, along with 
his/her knowledge and values, the availability of support, and certainty. The form 
may be used to promote discussion between the decision-maker and the clinician 
supporting the decision-making process. Furthermore, DAs have been developed 
for specific diseases (e.g., a DA is available for decision-making regarding surgery 
for breast cancer patients).

It is important that the discussion process itself is the means, not the end, for the 
patient to make a confident decision. The SDM approach may predict patient expec-
tations and concerns, along with long-term effects, not only regarding medical out-
comes but also life, work, and QOL.
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17.2.2  Prophylactic Surgery: Decision-Making and Follow-Up

Based on the SDM approach and the perspective of QOL, the specific care required 
for patients with HBOC with a genetic predisposition to breast and ovarian cancer 
can be evaluated. This information would potentially support decision-making 
regarding prophylactic surgery and postoperative follow-up among patients. Risk- 
reducing mastectomy (RRM) and risk-reducing salpingo-oophorectomy (RRSO) are 
cost-effective preventive strategies in BRCA1/2 mutation carriers [56]. While pro-
phylactic surgery is an effective lifesaving measure and helps alleviate the fear of 
developing cancer among women, it may also have a great impact on their QOL and 
self-image. A systematic review reported that women’s decision-making regarding 
RRSO was affected by demographic, clinical, and psychological factors, as well as 
family history of cancer, rather than an objective cancer risk [57]. Another systematic 
review reported that most studies assessing psychosocial aspects reported high levels 
of satisfaction among women deciding to undergo RRM; however, greater variation 
was observed in satisfaction levels from a cosmetic perspective, and satisfaction with 
body image was diminished along with sexual feelings, especially after bilateral risk-
reducing mastectomy (BRRM) [58]. An interview-based study in Canada reported 
that nearly one-half of the women who underwent RRSO did not believe that they 
were well-informed about postoperative outcomes including anesthetic effects, phys-
ical symptoms, menopause symptoms, or return to daily activities, despite fully 
receiving pre-surgery counseling [59]. Deliberated assessment and support in deci-
sion-making before surgery and during postoperative follow- up are required.

According to the HBOC registration system in Japan, only a few BRCA1/2 carri-
ers have undergone RRM and RRSO in Japan, compared to their European and 
American counterparts [60]. The guidelines of the Japanese Breast Cancer Society 
(2018) and Japanese Society of Gynecologic Oncology (2020) recommend that pro-
phylactic surgery for women carrying BRCA variants who have not developed can-
cer, which is not covered by public health insurance (as of 2020), is desirable for the 
approval of the clinical ethics committee at each institution, although no such 
requirements are specified in the National Comprehensive Cancer Network (NCCN) 
guidelines. In clinical conferences, medical professionals have to assess the “benefi-
cence” and “non-maleficence” for prophylactic surgery in each case. In addition, in 
terms of respect for autonomy, they have to provide a patient with complete expla-
nations of both the benefits and risks of prophylactic surgery and respect the patient’s 
autonomous decision.

17.2.3  What Method May Be Useful in the Clinical Setting? 
Four-Quadrant Approach of Clinical Ethics

In clinical conference or case studies, the four-quadrant approach for clinical ethics, 
which was originally introduced by Jonsen et  al. (1992) [61], may be a useful 
approach to better understand the complexities and ethical dilemmas of a case. The 
method comprises four aspects, medial indication, patient preference, QOL, and 
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contextual features; several inquiry-based checkpoints are provided for each topic. 
Muto and Takashima (2017) [62] suggested adapting this approach in considering 
ethical issues associated with prophylactic surgery. Table 17.2 summarizes illustra-
tive checkpoints for prophylactic surgery.

Regarding “medical indication,” medical conditions including diagnosis, 
prognosis, the aims of intervention and care, and the balance of risk and benefit 
should be considered. To respect “patient preference,” it is important to under-
stand what explanations have been provided to the patients and their under-
standing of them. It would be helpful for physicians to check casual remarks and 
questions from the patient. QOL encompasses various components including 
physical, psychological, social, and spiritual. “Objective QOL” may be mea-
sured using certain scales, whereas “subjective QOL” may be better understood 
through mutual communication with patients. Furthermore, “contextual fea-
tures,” such as family members or other stakeholders, financial aspects, 

Table 17.2 The four-quadrant approach of clinical ethics: checkpoints for prophylactic surgery

Medical indication Patient preference
What evidence and data are available 
worldwide?

Does the patient have a capacity for decision- 
making or expressing will?

What is the best timing for the patient? Does the patient fully understand the positive 
outcomes of BRCA variants and RRM or 
RRSO? Do they have a strong desire and 
motivation to undergo surgery?

What are the benefits and risks/disadvantages 
of the surgery?

What is the patient’s sexual orientation and 
gender identity (SOGI)?

Is there a provision for physical/psychosocial 
care after surgery?

Does the patient intend to become pregnant?

Are follow-up options (surveillance, cost, 
and medical institution) available for both 
patients who undergo the surgery and those 
who do not opt for surgery?

Has the patient been informed of the effects of 
surgery on sexual activity and gender identity, 
and how much do they value them?

QOL Contextual features
Subjective QOL: What is the status of the 
breast and ovarian cancer among the 
patients?

What intentions do the patient’s family or 
stakeholders have? How do they evaluate the 
surgery?

What do patients wish to deal with regarding 
the illness, and how do they want to live their 
lives?

What are the institution’s and medical team’s 
policies? What is the system for research and 
education?

Objective QOL: What scale and measures 
should be used to evaluate?

What are the financial aspects of surgery and 
postsurgical care? Are costs incurred by the 
patients themselves or public medical services?

By whom should QOL be evaluated and 
what criteria should it be based on?

What are the religious beliefs and cultural 
customs, and is there a potential influence on 
other patients and society?

How would the QOL of the patients change 
with time and as a consequence of medical 
intervention?

What are the other factors or concerns (e.g., 
timing, social background, and communication 
strategy with the patient’s genetic relatives)?
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institutional policies, and any other points potentially influencing decisions, 
should be considered. From the point of diversity, patients’ views of cancer or 
preferences toward prevention strategies may depend on cultural background, 
ethnicity, socioeconomic status, religious belief, and generation [63]. This 
method would help medical professionals collect information and understand 
the types of conflicts occurring in different cases.

17.2.4  Patient Confidentiality and Disclosure of Genetic 
Information to At-Risk Relatives

Another challenging controversial debate concerns patient confidentiality and the 
disclosure of genetic information to their at-risk relatives, since genetic information 
is partially shared among the genetic relatives of patients. Medical professionals are 
required to maintain the confidentiality of their patients or clients, and they may 
face dilemmas of whether they have a duty or are permitted to disclose genetic 
information with the patient’s relatives, especially when patients do not provide 
consent. Laws and principles vary among different countries, and several lawsuits 
have emerged regarding this issue.

In the USA, two lawsuits in the mid-1990s yielded different judgments. In the 
Pate v. Threlkel case in Florida (1995), the court concluded that a physician’s “duty 
to warn” a patient’s (medullary thyroid carcinoma) relatives could be satisfied by 
simply notifying the patient. However, in the Safer v. Pack case in New Jersey 
(1996), the court held that a physician had a duty to warn those known to be at risk 
of avoidable harm from a genetically transmissible condition (multiple polyposis) 
[64]. However, since the Health Insurance Portability and Accountability Act 
(HIPAA) of 1996 Privacy Rule came into effect in 2003, healthcare providers are 
neither required nor permitted to warn relatives without the consent of their patients 
[65]. ASCO updated policy statements (2003; 2015), which indicated that oncolo-
gists should explain the importance of sharing test results with at-risk relatives, such 
that they may benefit from this information during the obtainment of informed con-
sent and pretest education [38]. Similarly, the American Medical Association 
(AMA) Code of Medical Ethics states that physicians should discuss with the patient 
the medical and psychological implications for the individual’s biological relatives, 
and they will be available to assist in communication with the patient’s relatives 
(Opinion 4.1.1) [66].

A recent case, ABC v. St George’s Healthcare NHS Trust & Ors (2020), was the 
first lawsuit that argued patient confidentiality and the duty of medical professionals 
to disclose genetic information to genetic relatives in the UK [67–69]. Although the 
High Court concluded that the claimant ABC (a daughter of a male patient diag-
nosed with Huntington’s disease) lost the case, it also added that it was reasonable 
to impose a duty on the medical teams to balance the daughter’s interest in being 
informed of her genetic risk against her father’s interest in preserving confidential-
ity in relation to his diagnosis and the public interest in generally maintaining 
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medical confidentiality [69]. This duty does not require physicians to directly dis-
close genetic information to the daughter, nor are the medical professionals gener-
ally responsible for the genetic relatives, but rather this duty encourages them to 
carefully balance the interests of family members.

In Europe, laws and principles are different, i.e., in France, a bioethics law 
revised in 2011 requires the patient provide information regarding the diagnosis of 
a pathogenic variant associated with a serious disease that is preventable or treatable 
among at-risk relatives. This is to be done either directly or by providing consent to 
healthcare professionals to contact relatives (although in practice, patient disclosure 
is preferred and it is rare that physicians directly disclose information to the rela-
tives) [70, 71].

In Australia, although state laws differ, healthcare professionals have no legal 
duty to inform genetic relatives. However, disclosure is allowed under the Federal 
Privacy Act 1988 as an exception if there is “reasonable belief that disclosure is 
necessary to lesson or prevent a serious threat to life, health or safety of a genetic 
relative” (i.e., disclosing the sister of a woman receiving a positive test result on 
BRCA variant analysis) [72]. This exception was further corroborated by a National 
Health and Medical Research Council (NHMRC) guideline (2014), which provides 
a framework and specific steps for healthcare professionals to use or to disclose 
genetic information (i.e., advise patients to contact relatives, appropriate expertise 
to assess whether the threat to genetic relatives is serious and disclose as necessary) 
[73]. Such a practical framework in exercising discretion may also help healthcare 
professionals to better balance patient confidentiality and benefits of at-risk relatives.

In summary, there is no conclusive evidence regarding the worldwide uncondi-
tional invalidity of patient confidentiality. Disclosure to at-risk relatives without 
patient approval is limited to particular situations, e.g., when a genetic variant is 
associated with serious and actionable health conditions. In the practical context, 
patients or index persons may usually take on the primary role of communication 
among their family members.

17.2.5  Communication of Genetic Risk Within the Family

From the perspective of genetic relatives, being informed about an increased risk of 
hereditary cancer may be useful for early cancer detection, the choice of whether 
“to know or not to know” their genetic information, risk management, and future 
life planning. However, patients or index persons in the family usually face difficul-
ties in communicating with their genetic relatives, which may also lead to conflict 
among them.

Numerous empirical qualitative and quantitative studies have revealed dilemmas 
and practices for familial communication about HBOC. Several studies indicated 
that BRCA carriers (both patients and asymptomatic carriers) or at-risk persons 
often feel responsible for communicating with their genetic relatives [74, 75]; 
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however, their decision-making of whether to tell, whom to tell, and what and how 
to tell depends on the case and is dependent on various factors. Situations are differ-
ent in communicating with offspring (especially young children and adolescents) 
and with other genetic relatives including siblings, cousins, and parents. Patients 
may decline to have such communication with their family members in an effort to 
protect their relatives (e.g., from painful knowledge or potential discrimination), 
due to difficulties in overcoming preexisting conflicts or rifts within the family or 
due to feeling that certain relatives did not “need” to be provided such information 
(e.g., believing that boys and other male relatives do not need to be provided such 
information) [76]. Studies have reported that sex is an influential factor, since 
numerous patients speculated that the risk of cancer associated with BRCA1/2 vari-
ants was higher among women than among men [77]. Furthermore, physical/emo-
tional distance (i.e., having no contact) with the relatives matters. Quantitative 
analysis revealed that the information dissemination rate depended on the type of 
relative; information dissemination rates were the highest among siblings, followed 
by parents and children (first-degree relatives), aunts/uncles, nieces/nephews (sec-
ond-degree relatives), and lowest among cousins (third-degree relatives) [78, 79].

Regarding parent-children relationships, the age of the children, maturity, cogni-
tion, personality, and emotional readiness influenced parental decision-making, and 
sometimes parents decided that it was not the right time to tell their children at least 
at that point [80].

Based on previous studies of hereditary diseases including those associated 
with BRCA variants and our studies in Japan, we found various factors associated 
with decision-making related to communication within the family. Views and 
experiences of the teller (individuals who attempt to share information with their 
family member, either the patient having undergone genetic testing, at-risk indi-
viduals, or sometimes their partners) matter (Table 17.3), as well as the teller’s 
presumption with the listener (e.g., children, siblings, parents, cousins, and aunt/
uncle) (Table 17.4).

Table 17.3 Factors associated with the teller’s view and experience

Categories Examples
Value and norm It is beneficial to know everything, ignorance is bliss, openness in the 

family, the importance of a relationship based on trust, responsibility or 
the sense of a mission to share information

Knowledge and 
experience

Medical and genetic literacy, experience with health and illness, 
educational background, occupation

Health and 
psychological 
conditions

Current physical and mental health, disease course, perception of the 
family history and one’s own genetic risk

Benefit/concern Feeling relieved in keeping the information concealed, sharing one’s 
feelings and worries, providing or gaining support from family members
Psychological burden of communication, difficulties in the timing of 
communication, possibility of receiving a negative response
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Therefore, difficulties in and the optimal timing for communication with family 
members may differ in a case-specific manner. Medical professionals may not only 
directly contact relatives or encourage clients to share information with their rela-
tives, but they may also assist clients in communicating their relatives and provide 
psychoeducational guidance or written information aids. Genetic counselors could 
introduce the topic and discuss the pros and cons of communicating them with chil-
dren [80]. Furthermore, local programs and books and videos serve as supportive 
resources for children to learn about cancer [77, 78].

Acknowledgments This work was supported by Japan Agency for Medical Research and 
Development (AMED) Grant Number 20cm0106001h0005 and Health Labour Sciences Research 
Grant Number 20AD1001, 19EA1008.

References

 1. U.S. Department of Energy. ARCHIVE: ethical, legal, and social issues. In: Human genome 
project information Archive 1990–2003; 2019. https://web.ornl.gov/sci/techresources/
Human_Genome/elsi/index.shtml. Accessed 15 Feb 2021.

 2. NIH National Human Genome Research Institute. Ethical, legal and social implications 
research program. 2020. http://www.genome.gov/10001618. Accessed 15 Feb 2021.

 3. The Huntington’s Disease Collaborative Research Group. A novel gene containing a trinu-
cleotide repeat that is expanded and unstable on Huntington's disease chromosomes. Cell. 
1993;72(6):971–83. https://doi.org/10.1016/0092- 8674(93)90585- e.

 4. Shaw MW. Testing for the Huntington gene: a right to know, a right not to know, or a duty to 
know. Am J Med Genet. 1987;26(2):243–6. https://doi.org/10.1002/ajmg.1320260202.

 5. Hayden MR, Bloch M, Fox S, Crauford D. Ethical issues in preclinical testing in Huntington 
disease: response to Margery Shaw’s invited editorial comment. Am J Med Genet. 
1987;28(3):761–3. https://doi.org/10.1002/ajmg.1320280329.

 6. Wexler NS. The Tiresias complex: Huntington's disease as a paradigm of testing for late-onset 
disorders. FASEB J. 1992;6(10):2820–5. https://doi.org/10.1096/fasebj.6.10.1386047.

 7. Wexler NS.  Clairvoyance and caution: repercussions from the human genome project. In: 
Kevles DJ, Hood L, editors. The code of codes: scientific and social issues in the human 
genome project. Cambridge: Harvard University Press; 1992. p. 211–43.

 8. American Society of Human Genetics (ASHG). Statement of the American Society of Human 
Genetics on cystic fibrosis carrier screening. Am J Hum Genet. 1992;51(6):1443–4.

Table 17.4 Factors associated with the listener presumed by the teller

Categories Examples
Knowledge and 
experience

Medical and genetic literacy, experience with health and illness, educational 
background, occupation

Attribute Sex/gender, age
Receptivity Comprehension, readiness, life condition
Relationships Physical distance (living together or separately), psychological distance 

(intimacy)
Benefit/concern Early disease detection, changing/improving lifestyle habits, choice of 

preventive or therapeutic measures, the opportunity to participate in clinical 
trials, the choice of presymptomatic or diagnostic genetic testing
Psychological burdens, negative impact on life decisions including marriage 
and childbirth

I. Ri and K. Muto

https://web.ornl.gov/sci/techresources/Human_Genome/elsi/index.shtml
https://web.ornl.gov/sci/techresources/Human_Genome/elsi/index.shtml
http://www.genome.gov/10001618
https://doi.org/10.1016/0092-8674(93)90585-e
https://doi.org/10.1002/ajmg.1320260202
https://doi.org/10.1002/ajmg.1320280329
https://doi.org/10.1096/fasebj.6.10.1386047


275

 9. American Society of Human Genetics (ASHG). Statement of the American Society of Human 
Genetics on genetic testing for breast and ovarian cancer predisposition. Am J Hum Genet. 
1994;55(5):i–iv.

 10. United Nations Educational, Scientific and Cultural Organization (UNESCO). Universal 
declaration on the human genome and human rights. 1997. http://portal.unesco.org/en/
ev.php- URL_ID=13177&URL_DO=DO_TOPIC&URL_SECTION=201.html. Accessed 15 
Feb 2021.

 11. Council of Europe. Convention for the protection of Human Rights and dignity of the 
human being with regard to the application of biology and medicine: convention on 
human rights and biomedicine. European Treaty Series. 1997. No. 164. http://rm.coe.int/
CoERMPublicCommonSearchServices/DisplayDCTMContent?documentId=09000016800
7cf98. Accessed 15 Feb 2021.

 12. United Nations Educational, Scientific and Cultural Organization (UNESCO). International 
declaration on human genetic data. 2003. http://portal.unesco.org/en/ev.php-URL_
ID=17720&URL_DO=DO_TOPIC&URL_SECTION=201.html. Accessed 15 Feb 2021.

 13. Knoppers BM, Deschênes M, Zawati MH, Tassé AM. Population studies: return of re-search 
results and incidental findings policy statement. Eur J Hum Genet. 2013;21(3):245–7. https://
doi.org/10.1038/ejhg.2012.152.

 14. DiMillo J, Samson A, Thériault A, Lowry S, Corsini L, Verma S, Tomiak E. Living with the 
BRCA genetic mutation: an uncertain conclusion to an unending process. Psychol Health 
Med. 2013;18(2):125–34. https://doi.org/10.1080/13548506.2012.687827.

 15. Dean M. “It’s not if I get cancer, it’s when I get cancer”: BRCA-positive patients’ (un)cer-
tain health experiences regarding hereditary breast and ovarian cancer risk. Soc Sci Med. 
2016;163:21–7. https://doi.org/10.1016/j.socscimed.2016.06.039.

 16. Hamilton RJ, Innella NA, Bounds DT. Living with genetic vulnerability: a life course perspec-
tive. J Genet Couns. 2016;25(1):49–61. https://doi.org/10.1007/s10897- 015- 9877- x.

 17. Hayden S, Mange S, Duquette D, Petrucelli N, Raymond VM. BRCA clinical network part-
ners. Large, prospective analysis of the reasons patients do not pursue BRCA genetic testing 
following genetic counseling. J Genet Couns. 2017;26(4):859–65. https://doi.org/10.1007/
s10897- 016- 0064- 5.

 18. Geller G, Botkin JR, Green MJ, Press N, Biesecker BB, Wilfond B, Grana G, Daly MB, 
Schneider K, Kahn MJ. Genetic testing for susceptibility to adult-onset cancer. The process 
and content of informed consent. JAMA. 1997;277(18):1467–74.

 19. Charles C, Gafni A, Whelan T. Shared decision-making in the medical encounter: what does 
it mean? (or it takes at least two to tango). Soc Sci Med. 1997;44(5):681–92. https://doi.
org/10.1016/s0277- 9536(96)00221- 3.

 20. Charles C, Gafni A, Whelan T. Decision-making in the physician-patient encounter: revisiting 
the shared treatment decision-making model. Soc Sci Med. 1999;49(5):651–61. https://doi.
org/10.1016/s0277- 9536(99)00145- 8.

 21. Emanuel EJ, Emanuel LL.  Four models of the physician-patient relationship. 
JAMA. 1992;267(16):2221–6.

 22. Moore JA, Denton K, Epner D. Experience matters: a partnership between patient and physi-
cian. In: Gallagher C, Ewer M, editors. Ethical challenges in oncology: patient care, research, 
education, and economics. London: Academic Press; 2017. p. 19–39.

 23. Whitney SN, McGuire AL, McCullough LB.  A typology of shared decision making, 
informed consent, and simple consent. Ann Intern Med. 2004;140(1):54–9. https://doi.
org/10.7326/0003-4819-140-1-200401060-00012.

 24. Schrager S, Torell E, Ledford K, Elezaby M, Barroleit L, Sadowski E. Managing a woman 
with BRCA mutations? Shared decision-making is key. J Fam Pract. 2020;69(5):237–43.

 25. Silverman TB, Kuperman GJ, Vanegas A, Sin M, Dimond J, Crew KD, Kukafka R. An applied 
framework in support of shared decision making about BRCA genetic testing. AMIA Annu 
Symp Proc. 2018:961–9.

 26. Kohane IS, Masys DR, Altman RB.  The incidentalome: a threat to genomic medicine. 
JAMA. 2006;296(2):212–5. https://doi.org/10.1001/jama.296.2.212.

17 Ethical Issues: Overview in Genomic Analysis and Clinical Context

http://portal.unesco.org/en/ev.php-URL_ID=13177&URL_DO=DO_TOPIC&URL_SECTION=201.html
http://portal.unesco.org/en/ev.php-URL_ID=13177&URL_DO=DO_TOPIC&URL_SECTION=201.html
http://rm.coe.int/CoERMPublicCommonSearchServices/DisplayDCTMContent?documentId=090000168007cf98
http://rm.coe.int/CoERMPublicCommonSearchServices/DisplayDCTMContent?documentId=090000168007cf98
http://rm.coe.int/CoERMPublicCommonSearchServices/DisplayDCTMContent?documentId=090000168007cf98
http://portal.unesco.org/en/ev.php-URL_ID=17720&URL_DO=DO_TOPIC&URL_SECTION=201.html
http://portal.unesco.org/en/ev.php-URL_ID=17720&URL_DO=DO_TOPIC&URL_SECTION=201.html
https://doi.org/10.1038/ejhg.2012.152
https://doi.org/10.1038/ejhg.2012.152
https://doi.org/10.1080/13548506.2012.687827
https://doi.org/10.1016/j.socscimed.2016.06.039
https://doi.org/10.1007/s10897-015-9877-x
https://doi.org/10.1007/s10897-016-0064-5
https://doi.org/10.1007/s10897-016-0064-5
https://doi.org/10.1016/s0277-9536(96)00221-3
https://doi.org/10.1016/s0277-9536(96)00221-3
https://doi.org/10.1016/s0277-9536(99)00145-8
https://doi.org/10.1016/s0277-9536(99)00145-8
https://doi.org/10.7326/0003-4819-140-1-200401060-00012
https://doi.org/10.7326/0003-4819-140-1-200401060-00012
https://doi.org/10.1001/jama.296.2.212


276

 27. Van Ness B. Genomic research and incidental findings. J Law Med Ethics. 2008;36(2):292–7. 
212. https://doi.org/10.1111/j.1748- 720X.2008.00272.x.

 28. Wolf SM, Lawrenz FP, Nelson CA, Kahn JP, Cho MK, Clayton EW, Fletcher JG, Georgieff 
MK, Hammerschmidt D, Hudson K, Illes J, Kapur V, Keane MA, Koenig BA, Leroy BS, 
McFarland EG, Paradise J, Parker LS, Terry SF, Van Ness B, Wilfond BS. Managing inciden-
tal findings in human subjects research: analysis and recommendations. J Law Med Ethics. 
2008;36(2):219–48. 211. https://doi.org/10.1111/j.1748- 720X.2008.00266.x.

 29. Green RC, Berg JS, Grody WW, Kalia SS, Korf BR, Martin CL, McGuire AL, Nussbaum RL, 
O'Daniel JM, Ormond KE, Rehm HL, Watson MS, Williams MS, Biesecker LG. American 
College of Medical Genetics and Genomics. ACMG recommendations for reporting of inci-
dental findings in clinical exome and genome sequencing. Genet Med. 2013;15(7):565–74. 
https://doi.org/10.1038/gim.2013.73.

 30. Richardson A. Incidental findings and future testing methodologies: potential application of 
the ACMG 2013 recommendations. J Law Biosci. 2014;1(3):378–7. https://doi.org/10.1093/
jlb/lsu028.

 31. ACMG Board of Directors. ACMG policy statement: updated recommendations regarding 
analysis and reporting of secondary findings in clinical genome-scale sequencing. Genet Med. 
2015;17(1):68–9. https://doi.org/10.1038/gim.2014.151.

 32. Presidential Commission for the Study of Bioethical Issues (PCSBI). Anticipate and com-
municate: ethical management of incidental and secondary findings in the clinical, research, 
and direct-to-consumer contexts. 2013. https://bioethicsarchive.georgetown.edu/pcsbi/sites/
default/files/FINALAnticipateCommunicate_PCSBI_0.pdf. Accessed 15 Feb 2021.

 33. Presidential Commission for the Study of Bioethical Issues (PCSBI). For clinicians: inciden-
tal and secondary findings. In: primers for professionals and the public. 2016. https://bioeth-
icsarchive.georgetown.edu/pcsbi/sites/default/files/Clinician%20Primer%20Incidental%20
Findings%2010.30.16.pdf. Accessed 15 Feb 2021.

 34. Kalia SS, Adelman K, Bale SJ, Chung WK, Eng C, Evans JP, Herman GE, Hufnagel SB, Klein 
TE, Korf BR, McKelvey KD, Ormond KE, Richards CS, Vlangos CN, Watson M, Martin 
CL, Miller DT. Recommendations for reporting of secondary findings in clinical exome and 
genome sequencing, 2016 update (ACMG SF v2.0): a policy statement of the American 
College of Medical Genetics and Genomics. Genet Med. 2017;19(2):249–55. https://doi.
org/10.1038/gim.2016.190.

 35. Miller DT, Lee K, Gordon AS, Amendola LM, Adelman K, Bale S, et al. Recommendations 
for reporting of secondary findings in clinical exome and genome sequencing, 2021 update: a 
policy statement of the American College of Medical Genetics and Genomics (ACMG). Genet 
Med. 2021;23(8):1391–8. https://doi.org/10.1038/s41436-021-01171-4.

 36. Miller DT, Lee K, Chung WK, Gordon AS, Herman GE, Klein TE, et al. ACMG SF v3.0 
list for reporting of secondary findings in clinical exome and genome sequencing: a policy 
statement of the American College of Medical Genetics and Genomics (ACMG). Genet Med. 
2021;23(8):1381–90. https://doi.org/10.1038/s41436-021-01172-3.

 37. Miller DT, Lee K, Chung WK, Gordon AS, Herman GE, Klein TE, et al. Correction to: ACMG 
SF v3.0 list for reporting of secondary findings in clinical exome and genome sequencing: a 
policy statement of the American College of Medical Genetics and Genomics (ACMG). Genet 
Med. 2021;23(8):1582–4. https://doi.org/10.1038/s41436-021-01278-8.

 38. Robson ME, Bradbury AR, Arun B, Domchek SM, Ford JM, Hampel HL, Lipkin SM, Syngal 
S, Wollins DS, Lindor NM. American Society of Clinical Oncology policy statement update: 
genetic and genomic testing for cancer susceptibility. J Clin Oncol. 2015;33(31):3660–7. 
https://doi.org/10.1200/JCO.2015.63.0996.

 39. Farroni JS, Moore JA, Gallagher CM. An ethical framework for disclosing individual genetic 
findings to patients, research participants, and relatives. In: Gallagher C, Ewer M, editors. 
Ethical challenges in oncology: patient care, research, education, and economics. London: 
Academic Press; 2017. p. 275–96.

 40. Hamilton JG, Shuk E, Genoff MC, Rodríguez VM, Hay JL, Offit K, Robson ME.  Interest 
and attitudes of patients with advanced cancer with regard to secondary germline findings 

I. Ri and K. Muto

https://doi.org/10.1111/j.1748-720X.2008.00272.x
https://doi.org/10.1111/j.1748-720X.2008.00266.x
https://doi.org/10.1038/gim.2013.73
https://doi.org/10.1093/jlb/lsu028
https://doi.org/10.1093/jlb/lsu028
https://doi.org/10.1038/gim.2014.151
https://bioethicsarchive.georgetown.edu/pcsbi/sites/default/files/FINALAnticipateCommunicate_PCSBI_0.pdf
https://bioethicsarchive.georgetown.edu/pcsbi/sites/default/files/FINALAnticipateCommunicate_PCSBI_0.pdf
https://bioethicsarchive.georgetown.edu/pcsbi/sites/default/files/Clinician Primer Incidental Findings 10.30.16.pdf
https://bioethicsarchive.georgetown.edu/pcsbi/sites/default/files/Clinician Primer Incidental Findings 10.30.16.pdf
https://bioethicsarchive.georgetown.edu/pcsbi/sites/default/files/Clinician Primer Incidental Findings 10.30.16.pdf
https://doi.org/10.1038/gim.2016.190
https://doi.org/10.1038/gim.2016.190
https://doi.org/10.1038/s41436-021-01171-4
https://doi.org/10.1038/s41436-021-01172-3
https://doi.org/10.1038/s41436-021-01278-8
https://doi.org/10.1200/JCO.2015.63.0996


277

from tumor genomic profiling. J Oncol Pract. 2017;13(7):e590–601. https://doi.org/10.1200/
JOP.2016.020057.

 41. Liang R, Meiser B, Smith S, Kasparian NA, Lewis CR, Chin M, Long GV, Ward R, Menzies 
AM, Harris-Wai JN, Kaur R. Advanced cancer patients' attitudes towards, and experiences 
with, screening for somatic mutations in tumours: a qualitative study. Eur J Cancer Care 
(Engl). 2017;26(6) https://doi.org/10.1111/ecc.12600.

 42. Nagai A, Ri I, Muto K.  Attitudes toward genomic tumor profiling tests in Japan: patients, 
family members, and the public. J Hum Genet. 2019;64(5):481–5. https://doi.org/10.1038/
s10038- 018- 0555- 3.

 43. Davies G, Butow P, Napier CE, Bartley N, Juraskova I, Meiser B, Ballinger ML, Thomas DM, 
Schlub TE, Best MC, members of the PiGeOn Project. Advanced cancer patient knowledge of 
and attitudes towards tumor molecular profiling. Transl Oncol. 2020;13(9):100799. https://doi.
org/10.1016/j.tranon.2020.100799.

 44. Global Alliance for Genomics and Health. About us. 2021. https://www.ga4gh.org/about-us/. 
Accessed 1 Aug 2021.

 45. Cline MS, Liao RG, Parsons MT, Paten B, Alquaddoomi F, Antoniou A, Baxter S, Brody L, 
Cook-Deegan R, Coffin A, Couch FJ, Craft B, Currie R, Dlott CC, Dolman L, den Dunnen JT, 
SOM D, Domchek SM, Easton D, Fischmann Z, Foulkes WD, Garber J, Goldgar D, Goldman 
MJ, Goodhand P, Harrison S, Haussler D, Kato K, Knoppers B, Markello C, Nussbaum R, Offit 
K, Plon SE, Rashbass J, Rehm HL, Robson M, Rubinstein WS, Stoppa-Lyonnet D, Tavtigian 
S, Thorogood A, Zhang C, Zimmermann M, BRCA Challenge Authors, Burn J, Chanock S, 
Rätsch G, Spurdle AB. BRCA challenge: BRCA exchange as a global resource for variants 
in BRCA1 and BRCA2. PLoS Genet. 2018 Dec 26;14(12):e1007752. https://doi.org/10.1371/
journal.pgen.1007752.

 46. Takashima K, Maru Y, Mori S, Mano H, Noda T, Muto K.  Ethical concerns on sharing 
genomic data including patients' family members. BMC Med Ethics. 2018;19(1):61. https://
doi.org/10.1186/s12910- 018- 0310- 5.

 47. Shabani M, Bezuidenhout L, Borry P. Attitudes of research participants and the general public 
towards genomic data sharing: a systematic literature review. Expert Rev Mol Diagn. 2014 
Nov;14(8):1053–65. https://doi.org/10.1586/14737159.2014.961917.

 48. Milne R, Morley KI, Howard H, Niemiec E, Nicol D, Critchley C, Prainsack B, Vears D, 
Smith J, Steed C, Bevan P, Atutornu J, Farley L, Goodhand P, Thorogood A, Kleiderman 
E.  Middleton a; participant values work stream of the global Alliance for genomics and 
health. Trust in genomic data sharing among members of the general public in the UK, USA, 
Canada and Australia. Hum Genet. 2019 Dec;138(11–12):1237–46. https://doi.org/10.1007/
s00439- 019- 02062- 0.

 49. Middleton A, Milne R, Almarri MA, Anwer S, Atutornu J, Baranova EE, Bevan P, Cerezo M, 
Cong Y, Critchley C, Fernow J, Goodhand P, Hasan Q, Hibino A, Houeland G, Howard HC, 
Hussain SZ, Malmgren CI, Izhevskaya VL, Jędrzejak A, Jinhong C, Kimura M, Kleiderman 
E, Leach B, Liu K, Mascalzoni D, Mendes Á, Minari J, Wang N, Nicol D, Niemiec E, Patch 
C, Pollard J, Prainsack B, Rivière M, Robarts L, Roberts J, Romano V, Sheerah HA, Smith J, 
Soulier A, Steed C, Stefànsdóttir V, Tandre C, Thorogood A, Voigt TH, West AV, Yoshizawa G, 
Morley KI. Global Public Perceptions of genomic data sharing: what shapes the willingness to 
donate DNA and health data? Am J Hum Genet. 2020 Oct 1;107(4):743–752. doi: https://doi.
org/10.1016/j.ajhg.2020.08.023.

 50. Hassan L, Dalton A, Hammond C, Tully MP. A deliberative study of public attitudes towards 
sharing genomic data within NHS genomic medicine services in England. Public Underst Sci. 
2020 Oct;29(7):702–17. https://doi.org/10.1177/0963662520942132.

 51. Langmead B, Nellore A. Cloud computing for genomic data analysis and collaboration. Nat 
Rev Genet. 2018 Apr;19(4):208–19. https://doi.org/10.1038/nrg.2017.113.

 52. Carter AB. Considerations for genomic data privacy and security when working in the cloud. 
J Mol Diagn. 2019 Jul;21(4):542–52. https://doi.org/10.1016/j.jmoldx.2018.07.009.

 53. Tadman M, Roberts D, Foulkes M, editors. Oxford handbook of cancer nursing second edition. 
New York: Oxford University Press; 2019. p. 607–12.

17 Ethical Issues: Overview in Genomic Analysis and Clinical Context

https://doi.org/10.1200/JOP.2016.020057
https://doi.org/10.1200/JOP.2016.020057
https://doi.org/10.1111/ecc.12600
https://doi.org/10.1038/s10038-018-0555-3
https://doi.org/10.1038/s10038-018-0555-3
https://doi.org/10.1016/j.tranon.2020.100799
https://doi.org/10.1016/j.tranon.2020.100799
https://www.ga4gh.org/about-us/
https://doi.org/10.1371/journal.pgen.1007752
https://doi.org/10.1371/journal.pgen.1007752
https://doi.org/10.1186/s12910-018-0310-5
https://doi.org/10.1186/s12910-018-0310-5
https://doi.org/10.1586/14737159.2014.961917
https://doi.org/10.1007/s00439-019-02062-0
https://doi.org/10.1007/s00439-019-02062-0
https://doi.org/10.1016/j.ajhg.2020.08.023
https://doi.org/10.1016/j.ajhg.2020.08.023
https://doi.org/10.1177/0963662520942132
https://doi.org/10.1038/nrg.2017.113
https://doi.org/10.1016/j.jmoldx.2018.07.009


278

 54. Thompson R, Trevena L.  Demystifying decision aids: a practical guide for clinicians. In: 
Elwyn G, Edwards A, Thompson R, editors. Shared decision making in health care: achieving 
evidence-based patient choice. 3rd ed. New York: Oxford University Press; 2016. p. 51–6.

 55. O’Connor AM, Stacey D, Jacobsen MJ. Ottawa personal decision guides. In: Patient decision 
aids. Ottawa Hospital Research Institute & University of Ottawa; 2015. https://decisionaid.
ohri.ca/decguide.html. Accessed 15 Feb 2021.

 56. Yamauchi H, Nakagawa C, Kobayashi M, Kobayashi Y, Mano T, Nakamura S, Arai M. Cost- 
effectiveness of surveillance and prevention strategies in BRCA1/2 mutation carriers. Breast 
Cancer. 2018;25(2):141–50. https://doi.org/10.1007/s12282- 017- 0803- y.

 57. Park SY, Kim Y, Kim S. Factors associated with the decision to undergo risk-reducing salpingo- 
oophorectomy among women at high risk for hereditary breast and ovarian cancer: a system-
atic review. Korean J Women Health Nurs. 2020; https://doi.org/10.4069/kjwhn.2020.11.19.

 58. Carbine NE, Lostumbo L, Wallace J, Ko H.  Risk-reducing mastectomy for the prevention 
of primary breast cancer. Cochrane Database Syst Rev. 2018;4(4):CD002748. https://doi.
org/10.1002/14651858.CD002748.pub4.

 59. Trister R, Jacobson M, Nguyen P, Sobel M, Allen L, Narod SA, Kotsopoulos J.  Patient 
reported experiences following laparoscopic prophylactic bilateral salpingo-oophorectomy or 
salpingectomy in an ambulatory care hospital. Familial Cancer. 2020; https://doi.org/10.1007/
s10689- 020- 00208- y.

 60. Arai M, Yokoyama S, Watanabe C, Yoshida R, Kita M, Okawa M, Sakurai A, Sekine M, 
Yotsumoto J, Nomura H, Akama Y, Inuzuka M, Nomizu T, Enomoto T, Nakamura S. Genetic 
and clinical characteristics in Japanese hereditary breast and ovarian cancer: first report after 
establishment of HBOC registration system in Japan. J Hum Genet. 2018;63(4):447–57. 
https://doi.org/10.1038/s10038- 017- 0355- 1.

 61. Jonsen AR, Siegler M, Winslade WJ. Clinical ethics: a practical approach to ethical decisions 
in clinical medicine. 3rd ed. New York: McGraw-Hill; 1992.

 62. Muto K, Takashima K. Clinical ethics in risk-reducing surgery in hereditary breast and ovarian 
cancer. J Familial Tumors. 2017;17(1):2–7. (in Japanese)

 63. Gibbs HR, Gallagher CM. Diversity and health care. In: Gallagher C, Ewer M, editors. Ethical 
challenges in oncology: patient care, research, education, and economics. London: Academic 
Press; 2017. p. 261–74.

 64. Schleiter KE.  A Physician's duty to warn third parties of hereditary risk. Virtual Mentor. 
2009;11(9):697–700. https://doi.org/10.1001/virtualmentor.2009.11.9.hlaw1- 0909.

 65. Rothstein MA.  Reconsidering the duty to warn genetically at-risk relatives. Genet Med. 
2018;20(3):285–90. https://doi.org/10.1038/gim.2017.257.

 66. American Medical Association. AMA code of ethics, chapter 4: ethics of Genetics & 
Reproductive Medicine. In: code of medical ethics overview. 2016. https://www.ama- assn.
org/delivering- care/ethics/code- medical- ethics- genetics- reproductive- medicine. Accessed 15 
Feb 2021.

 67. ABC v St George’s Healthcare NHS Trust & Ors [2015] EWHC 1394 (QB).
 68. ABC v St George’s Healthcare NHS Trust & Ors [2017] EWCA Civ 336 (CA).
 69. ABC v St George’s Healthcare NHS Trust & Ors [2020] EWHC 455 (QB).
 70. d’Audiffret Van Haecke D, de Montgolfier S. Genetic diseases and information to relatives: 

practical and ethical issues for professionals after introduction of a legal framework in France. 
Eur J Hum Genet. 2018;26(6):786–95. https://doi.org/10.1038/s41431- 018- 0103- 9.

 71. Derbez B, de Pauw A, Stoppa-Lyonnet D, Galactéros F, de Montgolfier S. Familial disclosure 
by genetic healthcare professionals: a useful but sparingly used legal provision in France. J 
Med Ethics. 2019;45(12):811–6. https://doi.org/10.1136/medethics- 2018- 105212.

 72. Meggiolaro N, Barlow-Stewart K, Dunlop K, Newson AJ, Fleming J. Disclosure to genetic 
relatives without consent - Australian genetic professionals' awareness of the health privacy 
law. BMC Med Ethics. 2020;21(1):13. https://doi.org/10.1186/s12910- 020- 0451- 1.

 73. Tiller J, Bilkey G, Macintosh R, O'Sullivan S, Groube S, Palover M, Pachter N, Rothstein M, 
Lacaze P, Otlowski M. Disclosing genetic information to family members without consent: 
five Australian case studies. Eur J Med Genet. 2020;63(11):104035. https://doi.org/10.1016/j.
ejmg.2020.104035.

I. Ri and K. Muto

https://decisionaid.ohri.ca/decguide.html
https://decisionaid.ohri.ca/decguide.html
https://doi.org/10.1007/s12282-017-0803-y
https://doi.org/10.4069/kjwhn.2020.11.19
https://doi.org/10.1002/14651858.CD002748.pub4
https://doi.org/10.1002/14651858.CD002748.pub4
https://doi.org/10.1007/s10689-020-00208-y
https://doi.org/10.1007/s10689-020-00208-y
https://doi.org/10.1038/s10038-017-0355-1
https://doi.org/10.1001/virtualmentor.2009.11.9.hlaw1-0909
https://doi.org/10.1038/gim.2017.257
https://www.ama-assn.org/delivering-care/ethics/code-medical-ethics-genetics-reproductive-medicine
https://www.ama-assn.org/delivering-care/ethics/code-medical-ethics-genetics-reproductive-medicine
https://doi.org/10.1038/s41431-018-0103-9
https://doi.org/10.1136/medethics-2018-105212
https://doi.org/10.1186/s12910-020-0451-1
https://doi.org/10.1016/j.ejmg.2020.104035
https://doi.org/10.1016/j.ejmg.2020.104035


279

 74. Hallowell N, Foster C, Eeles R, Ardern-Jones A, Murday V, Watson M. Balancing autonomy 
and responsibility: the ethics of generating and disclosing genetic information. J Med Ethics. 
2003;29(2):74–9. Discussion 80–3. https://doi.org/10.1136/jme.29.2.74.

 75. Forrest Keenan K, Simpson SA, Wilson BJ, Van Teijlingen ER, Mckee L, Neva Haites 
N, Matthews E. ‘It’s their blood not mine’: Who’s responsible for (not) telling rela-
tives about genetic risk? Health Risk Soc. 2005;7(3):209–26. https://doi.org/10.1080/ 
13698570500229606.

 76. Forrest K, Simpson SA, Wilson BJ, van Teijlingen ER, McKee L, Haites N, Matthews E. To 
tell or not to tell: barriers and facilitators in family communication about genetic risk. Clin 
Genet. 2003;64(4):317–26. https://doi.org/10.1034/j.1399- 0004.2003.00142.x.

 77. Seenandan-Sookdeo KA, Hack TF, Lobchuk M, Murphy L, Marles S. Parental decision mak-
ing regarding the disclosure or nondisclosure of a mutation-positive BRCA1/2 test result to 
minors. Oncol Nurs Forum. 2016;43(3):330–41. https://doi.org/10.1188/16.ONF.330- 341.

 78. Julian-Reynier C, Eisinger F, Chabal F, Lasset C, Noguès C, Stoppa-Lyonnet D, Vennin P, 
Sobol H. Disclosure to the family of breast/ovarian cancer genetic test results: patient’s will-
ingness and associated factors. Am J Med Genet. 2000;94(1):13–8. https://doi.org/10.1002/ 
1096- 8628(20000904)94:1<13::aid- ajmg4>3.0.co;2- t.

 79. Healey E, Taylor N, Greening S, Wakefield CE, Warwick L, Williams R, Tucker K. Quantifying 
family dissemination and identifying barriers to communication of risk information in 
Australian BRCA families. Genet Med. 2017;19(12):1323–31. https://doi.org/10.1038/
gim.2017.52.

 80. Patenaude AF, DeMarco TA, Peshkin BN, Valdimarsdottir H, Garber JE, Schneider KA, Hewitt 
L, Hamilton J, Tercyak KP. Talking to children about maternal BRCA1/2 genetic test results: 
a qualitative study of parental perceptions and advice. J Genet Couns. 2013;22(3):303–14. 
https://doi.org/10.1007/s10897- 012- 9549- z.

17 Ethical Issues: Overview in Genomic Analysis and Clinical Context

https://doi.org/10.1136/jme.29.2.74
https://doi.org/10.1080/13698570500229606
https://doi.org/10.1080/13698570500229606
https://doi.org/10.1034/j.1399-0004.2003.00142.x
https://doi.org/10.1188/16.ONF.330-341
https://doi.org/10.1002/1096-8628(20000904)94:1<13::aid-ajmg4>3.0.co;2-t
https://doi.org/10.1002/1096-8628(20000904)94:1<13::aid-ajmg4>3.0.co;2-t
https://doi.org/10.1038/gim.2017.52
https://doi.org/10.1038/gim.2017.52
https://doi.org/10.1007/s10897-012-9549-z

	17: Ethical Issues: Overview in Genomic Analysis and Clinical Context
	17.1	 Introduction: Genomic Medicine/Research and Ethical Issues
	17.1.1	 The Right to Know/the Right Not to Know: A Basic Ethical Principle in Genetic/Genomic Analysis
	17.1.2	 Shared Decision-Making Model: Collaboration of Medical Professionals and Patients for Better Decision-Making
	17.1.3	 Incidental/Secondary Findings (IFs/SFs)
	17.1.4	 Secondary Germline Findings in Genomic Tumor Profiling and Public Attitudes
	17.1.5	 Data Sharing and Privacy Issues in Genomic Research and Public Attitudes

	17.2	 Clinical Ethics in the Diagnosis and Treatment of Hereditary and Other Cancers
	17.2.1	 Clinical Ethics in Cancer Treatment: Perspective Based on Quality of Life
	17.2.2	 Prophylactic Surgery: Decision-Making and Follow-Up
	17.2.3	 What Method May Be Useful in the Clinical Setting? Four-Quadrant Approach of Clinical Ethics
	17.2.4	 Patient Confidentiality and Disclosure of Genetic Information to At-Risk Relatives
	17.2.5	 Communication of Genetic Risk Within the Family

	References




