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Ethical and practical implications of
returning genetic research results: two

Australian case studies

Should medically significant genetic results be offered to research participants or their at-risk relatives?

Australian research studies now generate genetic information on thousands of participants. Some genetic
results, present in,a small portion of participants (< 5%), are considered medically actionable, meaning they
are associated with increased risk of adult-onset diseases, where effective risk management, prevention or
treatment exists,(eg, inherited cancer or cardiac disorders).! The National Statement on Ethical Conduct in
Human Research,? which considers genomic research at Chapter 3.3, now requires an ethically defensible
plan for return (or non-return) of genetic research results. Box 1 summarises the guidelines that are relevant
to the return of genetic results to research participants.?

Returning genetic research results can be life-saving, alerting participants to preventive steps that they
would not/otherwise have taken. Most participants identified in research studies have no clinical features or
family historyrofithe indicated disease, are unaware of their genetic risk, and would not qualify for publicly
funded clinicalicriferia-based genetic testing.

Among | the| international genomics community, there is growing consensus that medically actionable

3 The American College of Medical

genetic_research results should be made available to participants.
Genetics anduGenomics published a list of genes related to medically actionable conditions, in which results
should be setiirned if identified during clinical testing.! This gene list has been used to guide the return of
research results in some United States studies,* but has not been adopted by the National Health and Medical
Research Council or other Australian bodies. However, the National Statement makes it clear at 3.3.41 that
“researchers,have _an obligation to have a process in place for the return of findings that are of proven
validity and-ofthealth significance to the participant, or relative, subject to participant consent”.2

However, even' where participant consent has been obtained, not all Australian studies are returning
medically actionable results, due to varying ethical and practical challenges. For example, research
participants may provide samples for altruistic reasons, before research analysis, without expectation of re-
contact."Should results be returned to these individuals, especially those unaffected by indicated disease? Is
there alegaliorethical requirement to make results available or liability for withholding them? The National
Statementiprovides some guidance (Chapter 3.3) regarding which results should be returned,? but ultimately
researchers determine whether to return results.

As the NationalsStatement indicates, return of results should be limited to those genes with validity and
utility (373.29 and 3.3.41).2 However, pathogenic variants in medically actionable genes are not fully
penetrant, meaning that not all at-risk variant carriers develop the disease.’ Risk estimates for many genes
are still uncertain, complicating decisions around medical actionability and the time frame for returning
results. Some participants may experience surprise or distress on learning about genetic risks. Returning
results may also raise the possibility of out-of-pocket medical costs or increased insurance liabilities for

younger participants. Genetic results should be delivered by a medical professional, with genetic counselling

and clinical support provided, as noted by the National Statement (3.3.31 and 3.3.32).2 This requires time
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and resources, which are often limited.

Thus, despite clear guidance in the National Statement, some research studies do not return results even
where results are clinically valid and of undisputed relevance to participants’ and family members’ health,
and the participant has consented to receive such results. To assist with these challenges, a national service
to support the return of genetic results from research studies has recently been developed® and is now

operational.

Research cohort case studies

Here, We present two case studies from Australian epidemiological research (Box 2). Lifepool,” a large
community=based study of women in the general population, and ASPREE (ASPirin in Reducing Events in
the Elderly);® a large cohort study of healthy older people, have both commenced genetic analysis and have
been faced with decisions regarding the return of genetic results. These case studies highlight the challenges
and opportunities, related to this complex issue. ASPREE’s older population particularly raises unique
challenges.’

Lifepool_has_shown that return of genetic results prompts preventive interventions for women with
variants in high nisk breast cancer genes, most of whom would not have been identified through current
clinical criteria-based testing.” To date, Lifepool has contacted 73 women previously unaware of their high
risk variants. None of the women identified with a cancer-causing variant would have been eligible for
publicly funded'testing through the Australian clinical system. Most women took proactive steps to mitigate
risk after geceiving genetic results. Of the 73 women, 23 so far have undergone risk-reducing surgery
(bilateral oophorectomy), mitigating their cancer risk.!! This could be life-saving, given the high lifetime
risk and JJow,survival rates for ovarian cancer associated with high risk variants. The shared nature of DNA
means geneticyresults are also relevant to participants’ blood relatives. Beyond participants who directly
received results, 63 relatives were also tested through cascade testing, 32 of whom were also found to have a
high risk variant. These relatives were, on average, substantially younger than the original participants (Box
3), making this information even more valuable for prevention.

ASPREE biobank participants consented to re-contact regarding genetic results relevant to personal or
family healthen accordance with the National Statement (3.3.36 and 3.3.37), an ethically defensible plan
outlining (the return of genetic results was approved by the Alfred Hospital Human Research Ethics
Committee in 2015.° However, there is ongoing debate about the most appropriate strategy, given the age of
the cohort (average, 75 years) and primary purpose of the study — an aspirin prevention trial (as opposed to
genetic'research™study). ASPREE has returned other types of (non-genetic) medically actionable research
results,vincluding abnormal magnetic resonance imaging, blood pathology and cognitive assessments.
However, geneticiresults have been treated differently, with unique challenges.

Many older ASPREE participants who carry medically actionable variants have seemingly outlived their
increased risk, displaying no signs of indicated disease at 75 years of age and older.!? Is the information still
medically”actionable? Do participants still want to know? Should results be returned for the benefit of
younger, potentially high risk family members? What about ASPREE participants who are in cognitive
decline or deceased? Is ASPREE obliged to contact these individuals, or their relatives, to provide genetic
results?

Despite having detected genetic information through research analysis that is clinically valid and of clear
relevance to personal or family members’ health, ASPREE has not yet commenced returning genetic results,

seeking to achieve an appropriate harm—benefit balance.® The applicable Human Research Ethics Committee
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recently discussed a possible strategy of offering results via an opt-in model, where participants register
interest following a newsletter notification. Although well intended, this approach is problematic. First, only
a fraction of participants would receive or read the newsletter article, limiting the number who would be
informed. Second, only about 1% of the cohort will have a medically actionable variant, meaning the
likelihood that those participants will have opted-in is very small. Finally, ASPREE participants have
already consentedfto re-contact on the basis of medically actionable genetics results, so re-consent is not
required. The proposed opt-in model compromises equity in ensuring high risk participants are contacted and
offered results ethically.

The consequences of a passive approach to returning results are notable. For example, two male ASPREE
participants  were found through the study analysis to have high risk breast cancer variants. Neither
participant had. any relevant personal cancer history. Analysis of collected family history data showed that
both had danghters (who have a 50% chance of having the same pathogenic variant) who developed breast
cancer under the age of 50 during the ASPREE trial. These women did not have a family history of breast
cancer required-to prompt clinical genetic testing through clinical services. Yet their fathers’ results, if
known, may have prompted genetic testing or high risk breast cancer screening for the daughters. This
information was clinically significant and relevant to family health, despite its questionable health benefit to
the male participants. Although the time for prevention has passed for those participants’ daughters,
ASPREE must now consider the return of results to other participants with medically actionable results.

Currently, thereis no Australian legal requirement to inform research participants of medically actionable
genetic results.—. any imperative to offer results is ethical. Whether any ethical imperative extends to
preventing .disease in participants’ relatives is unclear,'?® although it is contemplated by the National
Statement|(3.3.32 and 3.3.41).2

A concern arising when considering return of results in ASPREE is that elderly research participants may
not want tonknow about genetic results. However, other studies suggest that most research participants do
want to receiVe genetic information, even if only for their family members’ benefit.!*!> A recent
international survey on preferences for genetic results'# showed no significant difference between elderly
and younger groups. Evidence suggests that older participants may be more interested in genetic results,
especially if.family members may benefit.!4

Another challenge arises where participants with medically actionable genetic results are deceased or in
cognitive |decline, In these circumstances, the benefit of returning results to next-of-kin is for relatives.
Several Australian research studies return genetic results purely for family members’ benefit, demonstrating
the acceptability of this approach. The Australian Ovarian Cancer Study commenced returning genetic
resultsfof'deceased women to next-of-kin more than ten years ago.'® Recently, the TRACEBACK study
archived'DNArsamples of women who died from ovarian cancer, to identify genetic risk variants and notify
at-risk relativess?nThese programs conduct genetic testing on DNA of deceased people who cannot derive

personal benefit, for the benefit of at-risk relatives.

Conclusion

There is a growing consensus on the ethical imperative to offer research participants medically actionable
genetic results. Studies show high acceptability for receiving genetic results, and the preventive health
benefits are clear. Although the National Statement provides guidance, questions remain regarding the legal
obligations and disclosure methods, particularly when research participants lack the capacity to make

decisions about receiving genetic information. As genetic information becomes more pervasive and valuable
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to preventive medicine, the return of medically actionable genetic results will become increasingly important

from ethical, legal and medical perspectives.
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Guideline Content

3.3.26 In considering whether to return results of research, researchers should
distinguish between individual research results and overall research results.
Researchers should consider how these results will be provided to participants,
how the process of returning results will be managed, and the risks of the

return of individual research results and overall research results.

3.3.27 Return of findings and results relating to an individual participant depends on
the contextual relevance of the findings; some genomic research findings must
be returned, some findings may be returned, and some findings should not be

returned.

3.3.29 Once there is sufficient evidence and agreement that a finding or result is
clinically significant, participants should be advised that research results or
findings that may be returned will first need to be confirmed according to
applicable guidelines; eg, at a National Association of Testing Authorities

accredited laboratory.

3.3.31 Any plan to return individual research results should include linkage with a
clinical service and access to genetic counselling. The plan should specify any

expertise to which the project team might require access.

3.3.32 The return of results or findings of significance for the health of the participant
or relative is the responsibility of the appropriate clinical service or, where such
a/service is not available, the participant’s clinician in consultation with the

research team.

3.3.36 Researchers must prepare and follow an ethically defensible plan to manage
the disclosure or non-disclosure of genomic information of potential importance

for the health of research participants or their relatives.

3.3.37 The ethically defensible plan must be approved by a Human Research Ethics
Committee.
Step 1: Genomic research falls into three categories:

Determination a\research with findings that must be returned;

of whether
o . = research with findings that may be returned; and
findings will:be

returned ® research with findings that should not be returned.

The relevant factors to be considered to determine whether findings must, may

or should not be returned include:
= analytic (scientific) and clinical validity;
" significance to the health of the participants/relatives; and
® clinical utility.

3.3.4 Where there will be any return of findings to participants, they should be
advised as to which findings will be returned and which will not be returned, as

follows:

® that researchers have an obligation to have a process in place for the return
of findings that are of proven validity and of health significance to the

participant or relative, subject to participant consent;

® that if researchers plan to return findings during the project that are of
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proven validity but are not of health significance to the participant or relative,

they will need to justify this plan;

= that there is no obligation on researchers to look at or assess findings

outside of the scope of the research; and

= that there is no ongoing responsibility on researchers to review findings of a
research project after the project has been completed in order to discover or
assess findings that may have become returnable due to later scientific

advances.

[Boxes]

1 National Health and Medical Research Council National Statement on Ethical

Conduct in Human Research: guidelines relevant to return of genetic results?
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2 Research cohort case studies

Lifepool study’

ASPREE study®

Australian study aiming to improve women’s health,

particularly with respect to breast cancer

Participants

= > 50 000:women

Consent for genetic testing and return of results
=" DNA samplesywere contributed to a “pool” of data
and consent given for unspecified future research

® Participantssinformed they would be contacted if

information relevant to their health was found

Genetic testing conducted

" 14 799 samples tested for changes in high risk
breast cancer genes, which confer significantly

increased risk of breast and ovarian cancer
= Risk.can.be mitigated through breast screening?

and/or preventive surgery11

Genetic results of relevance

® Following notification of women with high risk
results:
» 97% made an appointment with a familial
cancer centre to discuss results further
» 97% proceeded with confirmatory genetic
testing
» ©60% have undergone risk reducing
oophorectomy
» Anpaverage of 3.3 relatives tested per index
case
»  51% of relatives tested also had the genetic

variant

Randomised, placebo-controlled Australian trial
for daily low-dose aspirin, and ongoing

observational cohort study of ageing

" > 19,000 healthy older men and women aged

> 70 years

= DNA samples were contributed to a biobank

with consent for future genetic research

® Participants informed they may be contacted if

information relevant to their health was found

An ethically defensible plan for re-contacting

participants with medically actionable results

was approved by the applicable HREC®

13 131 samples tested for changes in
medically actionable genes, including high risk

cancer genes

Personal and family (first degree relatives)
history of cancer was collected throughout the

study

53 participants had a medically actionable

result in high risk cancer genes'2

No genetic results have been returned as yet
" At an estimated minimum of 3.3 cascade
cases per index case,’ offering the return of

results to 53 participants could reach a
minimum of 175 Australians at high risk of

developing familial cancer

ASPREE =ASPirin in Reducing Events in the Elderly.
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3 Distribution of age among family members accepting cascade testing through

a familial cancer centre (FCC) compared with index cases identified through

Lifepool®

[til_mja20.00486_gr]

Although index cases identified through Lifepool often approach the age at which genetic risk is less
relevant, a large proportion of the family members identified are considerably younger, at an age where

preventive benefits can be maximised.
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