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Abstract

Purpose: In patients with advanced cancers, tumor genomic profiling (TGP) can reveal
secondary germline findings (SGFs) regarding inherited disease risks. This study examines the
process by which patients with advanced cancers would make the decision about whether or not to
learn these SGFs, and their preferences regarding specific challenging decision scenarios including
whether patients should be required to receive SGFs and whether SGFs should be returned to
family after a patient’s death.

Patients and Methods: We conducted qualitative semi-structured interviews with 40 patients
with advanced breast, bladder, colorectal, or lung cancer who had TGP. Data were collected
regarding participants’ perspectives about the hypothetical decision to learn their SGFs including
their anticipated approach to the decision-making process, as well as their preferences about
challenging decision scenarios. Data were evaluated using thematic content analysis.

Results: We identified themes regarding participants’ preferred degree of decisional autonomy;,
perceived vital role of doctors, information needs, and anticipated process of deliberation.
Although participants reported that this decision was ultimately their own, many wanted input
from family and trusted others. Oncologists were expected to provide decision guidance and key
clarifying information. Most participants stated that patients should be able to make a choice about
receiving actionable SGFs, and a majority stated that SGFs should be available to family after a
patient’s death.
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Conclusion: These results provide insight into SGFs decision-making processes of patients with
advanced cancers, which can allow clinicians to provide patients optimal decision support in this
context. Patients with advanced cancers have specific information needs and decision-making
preferences that educational and communication interventions should address to ensure that
patients make informed choices about learning SGFs.
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Introduction

Tumor genomic profiling (TGP) is revolutionizing cancer care. TGP involves sequencing
somatic DNA to identify genetic variants indicative of tumor susceptibility to targeted
therapeutics. TGP can also identify germline variants indicating that a patient has inherited
disease risks, detected either in the somatic DNA or when a patient’s germline DNA is
directly sequenced for comparison to the somatic sequence. These germline variants are
considered “secondary” findings when actively sought by researchers or clinicians (or
“incidental” when not), because they arise outside of the original purpose of TGP.1.2
Secondary germline findings (SGFs) indicating risks for various health conditions are likely
to be detected in a sizable minority of patients receiving TGP; for example, presumed
pathogenic germline variants have been observed in 15.7% of patients receiving TGP at our
institution.3

Current American College of Medical Genetics and Genomics (ACMG) recommendations
state that individuals undergoing clinical genomic sequencing should be allowed to opt-out
of receiving SGFs.# This recommendation plus increasing adoption of TGP in clinical care
ensures that many cancer patients will be confronted with the decision about whether to
learn their SGFs. This decision is likely to be challenging, particularly for patients with
advanced cancers who are currently the primary users of TGP (due to its utility for
identifying eligibility for clinical trials of novel therapeutics®6). These individuals must
choose whether to learn information about their future disease risks and potential shared
familial risks while facing a poor prognosis and the psychosocial challenges of a terminal
diagnosis.” Although patients with varying stages of cancer have reported interest in
receiving such information from TGP in real® and hypothetical®11 settings, it is unclear Aow
patients decide whether to learn SGFs. Understanding the decision-making processes of
patients with advanced cancers would allow clinicians to anticipate patient informational and
decision support needs in this context.

This study sought to describe processes by which advanced cancer patients decide whether
or not to learn SGFs arising from TGP. We analyzed qualitative data collected through an
investigation of attitudes about SGFs among patients who received TGP at our institution.12
These patients were informed about the possible incidental discovery of germline variants
during the TGP consent that was conducted by their primary medical oncologist; however,
because our institution did not routinely conduct secondary analyses at the time of this study,
none of the patients had made a definitive decision about learning their SGFs. We examined
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patients’ perspectives regarding factors influential to their hypothetical decision about
learning SGFs, and preferences about their role in this decision-making process. We also
assessed preferences regarding specific challenging decision scenarios including whether
patients should be required to receive SGFs and whether SGFs should be returned to family
after a patient’s death.

Study methods are described in detail elsewhere.12 In brief, we recruited 40 adults diagnosed
with advanced breast, bladder, colorectal, or lung cancer who had undergone TGP with an
institutional somatic sequencing panel (MSK-IMPACT13.14). The Memorial Sloan Kettering
Cancer Center Institutional Review Board approved this study.

Individual semi-structured interviews15-18 were conducted with participants in person or via
telephone based on participant preference. All participants provided informed consent before
the interview. Interviews lasted approximately 45 minutes, and were audio-recorded and
transcribed. Demographic data were collected in the interview and abstracted from medical
records. Participants received $25 for their contribution.

Transcripts were analyzed through thematic content analysis, an inductive qualitative data
analysis method that seeks to identify recurring conceptual patterns directly from the data
through intensive reading, coding, and interpretation.16:17.19-21 We used four coders to
achieve analyst triangulation?2 and iterative rounds of consensus analysis to ensure
trustworthiness of the findings.23 ATLAS.ti was used to facilitate analysis.24 We selected
illustrative participant quotations from the interviews to support our findings, and computed
descriptive statistics for demographic data.

As shown in Table 1, study participants predominantly were diagnosed with stage 1V cancer
(92.5%), White/Caucasian (85%), college graduates (57.5%), married/partnered (87.5%),
and had at least one child (70%).

Participants described how they would approach the decision if their doctor were to present
the option of learning SGFs. We categorized participant responses into four key themes and
relevant sub-themes, described below and indicated by italicized text; illustrative quotations
appear in Table 2.

Theme 1: Degree of decisional autonomy.

As participants considered how they would decide whether to learn SGFs, a spectrum
emerged regarding participants’ preferred degree of decisional control and autonomy from
close others. The close others that participants referred to primarily were significant others,
close biological family (e.g., siblings, children), and occasionally friends. One group of
participants expressed a preference for the patient as an autonomous decision maker. These
participants reported that they would prefer to make the SGFs decision on their own, neither
needing nor desiring input from others. Influential factors for this perspective included a
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view that the decision was “my choice” because it involved highly personal information
fundamentally related to “my body,” and a desire to avoid burdening others, particularly
family, with potentially distressing information.

A second group of participants preferred that c/ose others play a consultative role in the
decision-making process. These participants anticipated communicating with close others
about the option to learn SGFs and would consider their advice and opinions, but would
ultimately make the final decision on their own. Some in this group noted that their families’
views were highly valued, but would not be determinative in their decision-making.

Finally, a smaller group preferred that c/ose others serve as active partners in decision-
making. These participants wanted their close others, particularly spouses/partners, to
engage as full collaborators in the SGFs decision. Participants noted that as with other
important life decisions, their spouses/partners would naturally be involved in this process.
Others explained that their family should be actively involved in this decision because SGFs
may have direct health-related implications for them.

Participants who anticipated involving others in their decision-making further described their
process of selecting close others for communication about the option of learning SGFs.
Many participants would seek the perspectives of individuals (e.g., siblings, children)
possessing medical or scientific expertise. Participants also considered the intimacy of the
relationship, as well as the individual’s level of involvement in their overall healthcare.
Finally, several participants deemed important the ability or appropriateness of the individual
to participate in a discussion about this issue, which could be dependent upon the
individual’s age, cognitive ability, or capacity to cope emotionally with learning negative or
upsetting information.

Theme 2: Vital role of doctors.

Participants perceived their doctors (i.e., oncologists) as a vital influence on their decision-
making. Several participants indicated that they would deeply value speaking with their
doctor about the prospect of learning SGFs. The importance placed on this consultation and
the doctor’s personal opinion was due in part to the nature and quality of the doctor-patient
relationship. For example, several participants reported great trust in their doctors, based on
a foundation of past experiences and certainty that their doctors will act in their best
interests. Their decision to learn SGFs was contextualized within an established, trusting
relational dynamic; consequently, these participants indicated that they would be strongly
inclined to learn SGFs if their doctor offered. Similarly, a few participants described how
they generally feel comfortable discussing important issues with their doctor. Doctors were
also seen as experts who would serve as the primary source of relevant and valuable
information necessary for the decision. Several participants anticipated that their doctors
would possess expertise regarding a range of issues relevant to SGFs, and could thus help
them to acquire all essential information.

Theme 3: Information needs.

Participants described a typology of information that they would require to make an
educated decision about learning SGFs. This included: 1) an explanation of whether SGFs
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would provide a clinical benefitto the patient, their family, or other cancer patients, and
whether these benefits would outweigh any possible harms; 2) assistance in interpreting the
meaning of SGFs, such as the degree of certainty of the results and meaning of specific
mutations; 3) degree of scientific uncertainty of SGFs and confidence in their applicability to
health decisions; 4) description of the testing procedure in terms of the invasiveness of
sample acquisition; 5) information about w#ho will have access to the findings (e.g., insurers,
healthcare providers); and 6) negative implications or harms of learning SGFs for the patient
and family, including any unanticipated consequences. Many participants stated that they
would ask questions about these issues in order to feel adequately informed; yet, a minority
doubted that they would have any specific questions if presented with this decision due
primarily to placing a high innate value on SGFs.

Theme 4: Process of deliberation.

Two preferences emerged among participants regarding the necessity to engage in an
extensive decision-making process. A majority anticipated proceeding through a deliberative
decision-making process characterized by weighing potential benefits against harms to
determine their interest in learning SGFs (a detailed description of these perceived benefits
and harms is provided elsewherel?). Participants described procedural aspects of their
deliberation, expressing a preference for faking time to decide, during which they would
consider the option on their own and seek out information regarding the value of SGFs.
These participants also expressed a desire to consult others for their perspectives, including
family, friends, and healthcare providers. Furthermore, a few participants expressed a
preference for conducting independent research to learn more about receiving SGFs and the
meaning of potential mutations.

A minority of the sample articulated no need to engage in an extensive deliberation to
determine their interest in SGFs. These participants reported that there was virtually no
decision to make because they were already certain of their interest. Several factors informed
this perspective. First, these individuals perceived a high value and utility of information,
including knowledge in general and knowledge related to their present or future health.
Second, many expressed a characteristic preference for quick decisions, thus they would
immediately respond to a doctor’s offer to learn SGFs without further contemplation.
Finally, some described a sense of urgency regarding learning SGFs, stating that it would be
necessary to gain and act upon this information quickly in order to directly benefit their
present health.

Preferences regarding decision scenarios.

During the interview, participants were presented with challenging scenarios and asked to
describe their preferences for how clinicians should handle these situations. Participants’
opinions were quantified and are presented with illustrative quotes in Table 3. First, in
response to debate regarding the disclosure of SGFs,25-28 we asked participants whether
findings involving diseases that have effective medical interventions or medication side
effects (i.e., actionable SGFs) should always be returned to patients. Most participants
(28/40; 70%) stated that patients should be able to choose whether to receive this
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information, whereas a minority (12/40; 30%) stated that such information should always be
disclosed to patients.

Participants were also asked to decide whether they believed that if actionable SGFs were
detected after a patient’s death, these findings should be made available to a patient’s family/
significant other. The vast majority (36/40; 90%) reported that such information should be
made available after a patient’s death. This perspective was mativated predominantly by
perceived family health benefits. A subset of participants (16/23; 69.5%) further expressed a
belief that patients should be required to provide consent for this disclosure prior to their
death, such as at the time of agreeing to TGP, while fewer (7/23; 30.5%) deemed patient
consent unnecessary. Only a few participants were unsure about whether actionable SGFs
should be available to a patient’s family after death (2/40; 5%), or stated that such
information should not be made available (2/40; 5%). Preferences against disclosure were
due to concerns about negative emotional implications of such information for families.

Participants were similarly asked to decide whether they believed that SGFs regarding
diseases without effective medical interventions or that indicate one is a healthy carrier for
recessive diseases (i.e., non-actionable SGFs) should be made available to a patient’s family
after a patient’s death. Again, a majority stated that such information should be made
available (3%0; 82.5%), due largely to the potential for family health benefits. Most
participants who provided an opinion regarding consent reported that patients should be
required to consent to the disclosure of this information to their families (11/12; 92%).
Fewer (6/40; 15%) stated that non-actionable SGFs should not be made available to family
after a patient’s death, due to concerns about negative emotional reactions and the limited
ability to intervene on such diseases. One participant was unsure (2.5%). Finally, when
comparing the preferences of participants regarding the return of actionable versus non-
actionable SGFs to family after a patient’s death, 22.5% (9/40) were discordant in their
preferences across these scenarios.

Discussion

This study clarifies advanced cancer patients’ decision-making processes regarding SGFs
from TGP. Given the personal nature of genetic risk information, participants viewed the
decision to learn SGFs as ultimately their own. However, consistent with other medical
decision contexts,2%-33 variability existed in participants’ preferences for involving others
including spouses/partners, children, or siblings in their decision-making. Consequently,
when presenting the option of learning SGFs, clinicians must allow patients to solicit input
from close others and help navigate challenges inherent in decision-making with multiple
individuals.34 Additional research should investigate how such interpersonal influences may
shape, hinder, or support patients’ SGFs decision-making.

Participants anticipated that their doctors (i.e., oncologists) would serve as the primary
source of guidance for this decision. Participants placed great trust in their oncologists,
acknowledging the influence of their expertise and personal opinions on their decision-
making. Participants anticipated that they would have extensive questions about the benefits,
harms, interpretation, and process of obtaining SGFs, and would expect their oncologists to
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provide answers. However, past research demonstrates that this may not be feasible, because
many oncologists have limited experience with germline testing and express concerns about
their ability to address challenges presented by SGFs.8 Several approaches may help bridge
this gap between patient expectations and oncologist preparedness, including oncologist-
targeted communication training, novel patient education materials, or referral to genetic
counselors to address patients’ questions. Future research should evaluate which of these
approaches are most effective at achieving the delicate balance between meeting patients’
information needs and practical challenges of cancer care delivery (e.g., time demands,
workforce limitations). Research should also examine how different models of patient
education (e.g., oncologist-led, genetics professional-led) influence patients’ SGFs
decisions, and how patients weigh the opinions of different care providers in this context.

Many participants anticipated a preference to undergo a thoughtful deliberation about the
prospect of learning SGFs. Conversely, a minority believed that they would make an
immediate decision guided by their personal values and beliefs. Research suggests that
adopting a more intuitive decision-making approach can yield similar outcomes to
deliberative decision-making,3° although both approaches have benefits and drawbacks.36 It
is noteworthy that some participants’ preferences for a quick decision were motivated by
beliefs that SGFs would provide clinical utility or necessitate urgent action for them to reap
health benefits. These expectations may be inaccurate for many advanced cancer patients,
because the information revealed will not change their prognosis or clinical management.
Accordingly, clinicians must ensure that all patients, including those immediately
enthusiastic or accepting of SGFs, accurately understand the limitations of this risk
information.

These results also provide insight into advanced cancer patients’ preferences regarding
challenging scenarios involving the return of SGFs. Consistent with ACMG
recommendations® and expert opinions,3” most participants stated that patients should
choose whether they want to receive actionable SGFs from TGP. Participants acknowledged
that some individuals may not want this information, and that clinicians should honor such
preferences. Additionally, participants expressed diverse opinions regarding management of
SGFs after a patient’s death. Participants generally were more supportive of the return of
actionable SGFs to family after a patient’s death than non-actionable SGFs; although, in
both instances, a majority supported sharing this information with family largely due to
perceived family health benefits. The observation that 22.5% of participants held discordant
views about the appropriateness of sharing actionable versus non-actionable SGFs with
family after a patient’s death highlights the importance of distinguishing the different
categories of risk information that can be revealed through TGP (e.g.,38) when educating
patients and eliciting their preferences.8:39 Participants’ general approval of obtaining patient
consent at the time of TGP to ensure preference-concordant management of SGFs following
death reinforces current ethical recommendations.4°

This study has notable strengths. The qualitative design enabled an in-depth analysis of the
decision-making preferences of a sample of advanced cancer patients diverse in diagnosis,
gender, and health status. However, the majority was well-educated (85% reporting at least
some college); decision-making preferences and processes of these individuals may differ
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from those with lower formal education. Additional limitations include that this sample was
racially and ethnically homogenous, recruited from one institution, and assessed at a time
when the decision about learning SGFs was hypothetical in nature. Thus, findings may not
be generalizable to the broader population of advanced cancer patients treated in other care
settings who are navigating this decision in real time. Future work should examine decision-
making processes of more diverse patients, and evaluate how different approaches to
presenting patients with the option of learning SGFs (e.g., education and consent led by
oncologists versus genetics professionals, presentation during a medical oncology visit
versus a separate visit) ultimately influence patient decision-making.

In conclusion, this study provides important insight into how advanced cancer patients
approach the decision to learn SGFs, and can inform how developing precision oncology
programs manage the reporting of germline variants from TGP (see Table 4 for suggestions).
A paternalistic model of care in which patients lack a choice about receiving SGFs is
inconsistent with patient preferences. Rather, precision oncology programs should establish
models that empower patients to make informed decisions about whether to learn SGFs.
Patients’ preferences for involvement in this decision can be accommodated in both opt-in
and opt-out models (although these models will likely differ in the resources necessary to
support patient deliberation and in the number of patients who select receipt of SGFs).41:42
It is also clear that although most patients will likely want to retain decisional control in this
context, some will desire time and space to include family and other influential figures in
their decision-making. Patients with advanced cancers likely have specific information
needs, and possible misperceptions, about the implications and utility of SGFs. Oncologists
will be the primary resources to which patients turn for clarity and guidance, and must be
prepared to meet these demands. Whereas the TGP decision may be time-sensitive due to
treatment implications, patients may benefit from efforts to ensure that the SGFs decision
can be pursued on a different temporal schedule aligning with their preferences for
information-seeking and deliberation. Thus, educational and communication interventions
targeted to patients, their families, and oncologists are needed to provide clear information
contextualizing the meaning of SGFs in the advanced cancer setting, assist the weighing of
benefits and harms, and allow patients to explore and express their preferences regarding
specific categories of SGFs and management of this information in the event of their death.
Such interventions would enable provision of optimal decision support that matches
patients’ needs and preferences in this era of precision cancer care.
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Table 1.
Participant characteristics (7= 40)
n (%)
Age, years (M+SD) 58.8+12.8;
range: 30-82

Gender (Female) a 25(625)
Race

White/Caucasian 34 (85.0)

Black/African American 1(25)

Asian 4 (10.0)

Refused 1(2.5)
Ethnicity (Hispanic) 2(5.0)
Educational attainment

Less than high school 1(2.5)

High school graduate 4 (10.0)

Vocational/technical school 1(2.5)

Some college 11 (27.5)

College graduate 7(17.5)

Post-graduate 16 (40.0)
Marital status

Married or partnered 35 (87.5)

Divorced or separated 0 (0)

Widowed 3(7.5)

Single 2(5.0)
Parental status (Has children) 28 (70.0)
Cancer type

Bladder 10 (25.0)

Breast 10 (25.0)

Colorectal 10 (25.0)

Lung 10 (25.0)
Cancer stage (Stage 1V) 37 (92.5)
Self-reported health status b

Fully active, able to carry on all pre-disease performance without restriction 13 (32.5)

Restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature 23 (57.5)
A Ambulatory and capable of all selfcare but unable to carry out any work activities; up and about more than 50% of waking 4 (10.0)

ours

Capable of only limited selfcare, confined to bed or chair more than 50% of waking hours 0 (0)

Completely disabled; cannot carry on any selfcare; totally confined to bed or chair 0(0)
Clinical trial status (Actively enrolled in a clinical trial) 18 (45.0)

a . . . . .
An equal number of women (/7=5) and men (/7=5) were interviewed for each cancer type, with the exception of breast cancer, for which all
participants were women (/=10).

bAs assessed with the single-item ECOG Performance Status. 43

JCO Precis Oncol. Author manuscript; available in PMC 2020 January 14.
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Table 4.

Recommendations for developing precision oncology programs regarding how to manage and support patient
decision-making about secondary germline findings (SGFs) from tumor genomic profiling (TGP)

@ Develop educational materials about TGP and SGFs that can be easily disseminated to and understood by the close others (e.qg., siblings,
children, spouses/partners) who may play a role in a patient’s decision-making.

@ Ensure that individuals leading education and consent discussions about the return of SGFs are prepared to help patients with varying
preferences for decisional autonomy from their close others.

@ Patients attribute high trust and expertise to their oncologists; therefore, prepare oncologists to serve as a primary resource who can provide
balanced advice to patients about the SGFs decision.

@ Create patient educational materials that provide clear information about the potential benefits and harms of SGFs. Distinguish between
potential outcomes of SGFs for patients (with a consideration of their cancer stage and prognosis) and for their families.

@ Ensure that patients understand that the decision to undergo TGP is separate from the decision about return of SGFs (and that there are
varying potential benefits and harms of each choice).

@ Structure education and consent discussions about TGP and the return of SGFs to be temporally flexible, and therefore capable of
accommodating patients’ preferences to take time to deliberate, seek additional input from close others, and conduct independent research.

@ Give patients a choice about the return of actionable SGFs. Either opt-in or opt-out models of germline variant management could allow
such patient choice, but each has unique implications for resources to support informed patient decision-making and subsequent uptake of
SGFs.

@ Require patients to make decisions about the management of actionable and non-actionable SGFs in the event of their death at the time of

consenting to TGP and the return of SGFs.
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