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Abstract

Both bioethics and law have governed human genomics by distinguishing research from clinical
practice. Yet the rise of translational genomics now makes this traditional dichotomy inadequate.
This paper pioneers a new approach to the ethics of translational genomics. It maps the full range
of ethical approaches needed, proposes a “layered” approach to determining the ethics framework
for projects combining research and clinical care, and clarifies the key role that return of results
can play in advancing translation.
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Introduction

Research on the use of genome and exome sequencing for diagnosis, identification of
potential therapies, precision prescribing of pharmaceuticals, and identification of disease
risk is progressing rapidly. Research projects now commonly yield findings of potential
health importance for the individuals sequenced as well as their relatives, raising difficult
questions about investigator responsibilities to offer those research findings for potential
clinical work-up. As sequencing is moving into clinical application, the ethical questions are
further multiplying. The ethical quandaries will only proliferate as use of sequencing in
screening to achieve public health goals is debated more widely.
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As in other fields of translational research, ethical issues will arise at every stage in the
progression of translational genomics. Yet we currently lack a vision of the full scope of
ethical approaches applicable to each stage in the translational pathway as genomics
progresses, a means of integrating these approaches to cope with the dynamics of fast-
moving translational science, and the place of the current narrower debates in this bigger
picture. This article takes the ambitious step of trying to articulate the full roster of relevant
ethics approaches, their role in the dynamics of translational genomics, and the pivotal role
that return of results practices can play. Without this kind of larger vision, debates persist
over return of results and incidental findings, how to reconcile research ethics with the ethics
of clinical care as research findings are considered for return based on potential clinical
importance, how to govern sequencing projects that combine research and clinical elements,
and how to think about the ethics of genomic sequencing used to accomplish public health
goals. In order to move forward, we propose a vision of the ethics of translational genomics
that connects these disparate debates, moves beyond reliance on the traditional dichotomy
between the ethics of research and clinical care, and offers a starting point for fully
developing the ethical frameworks needed. We take genomics as our focus, but the
fundamental approach we develop -- articulating the array of ethics frameworks that apply
across the translational process and a method for resolving conflict between ethical
frameworks -- can be applied beyond genomics to other fields of translational science.

The need for fundamental progress in conceptualizing the ethics of translational genomics is
exemplified by the debates to date on return of results and how to think about such practices
as well as entire projects that straddle the traditional research/clinical divide. The past
decade has seen an explosion of interest in offering research participants — and now family
members -- those individual research results and incidental findings that warrant clinicial
evaluation and pursuit. Beginning in 2005, the National Human Genome Research Institute
(NHGRI) and other institutes at the National Institutes of Health (NIH) have funded a
growing portfolio of projects to study these practices and formulate guidelines. As genome
and exome sequencing have moved into clinical application, concern over return of results
and incidental findings has surfaced in the realm of clinical sequencing as well, with
recommendations from the American College of Medical Genetics and Genomics (ACMG)
published in 2013,2 vigorous ensuing debate,3 and revision of those recommendations in
2014.% In 2013, the Presidential Commission on Bioethics published a report on return of
results and incidental findings, divided into research return, clinical return, and return in
direct-to-consumer genomics.®

The debate over return of results (which we will use here inclusively to refer to return of the
primary results motivating the analysis, as well as return of additional incidental or
secondary findings) has built on the traditional dichotomy between research and clinical care
that grounds bioethics and health law.® That dichotomy is historically foundational to 20t
century bioethics and health law. Modern bioethics was born of a series of scandals in
experimentation on human beings, leading to the formulation of the Nuremberg Code, the
Belmont Report, and ultimately regulations from the U.S. Department of Health and Human
Services (DHHS) that became the basis for the Common Rule.” Both U.S. bioethics and law
have sharply divergent approaches to human subjects research versus clinical care.8 In the
research domain, investigators do not serve the individual participant but seek generalized
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knowledge to confer aggregate benefit, the IRB system reviews protocols to prevent harm,
failures of research oversight are addressed primarily through administrative sanctions, and
research participants have limited means of holding investigators and their institutions
directly accountable. In the clinical domain, clinicians’ primary duty is to serve the patient’s
well-being, clinicians are responsible for acting in conformance with professional standards,
and patients can sue to hold clinicians and their institutions directly accountable for care that
breaches those standards, causing compensable harm.

What has made return of research results controversial has been the fact that it straddles the
domains of research and clinical care. The core question raised is whether some individual
research findings raise sufficient concern that investigators should consider communicating
those findings so that the individual has the option of pursuing the findings in the clinical
domain. If research is on one side of the river (so to speak) with its own standards, and
clinical care is on the other side with its different standards, the question is whether the
researchers should somehow ferry information across to the clinicians, primarily by offering
the findings to the individual research participant. An emerging consensus suggests the
answer is “yes”; a number of policy groups and commentators have argued that investigators
and others involved in the research enterprise bear obligations to research participants that
include offering such findings in order to ferry the problem to professionals in the clinical
domain.® However, objections have focused on the research/clinical care dichotomy, with
some commentators arguing that investigators should generally stay on the research side of
the river and avoid returning information for pursuit on the clinical side. They have objected
to refocusing research effort away from creating generalized knowledge to conferring
individual benefit, devoting scarce research dollars to indentifying individual problems for
clinical pursuit, and inviting participant confusion between research and clinical care.10

Even commentators who have supported return of results have thus far drawn a sharp line
between return of results in research genomics and return of results in clinical genomics.
Jarvik and colleagues, for example, argue that clinicians have robust obligations to serve the
good of their individual patients, leading to strong obligations to offer results to patients,
including incidental findings that may have important health implications.1! They contrast
researchers, who do not shoulder the same obligations to individual participants, and thus
have more degrees of freedom in designing research protocols with a greater or lesser scope
of return.12 This comports with the analysis of the Presidential Commission on Bioethics,
which also drew a sharp contrast between research return and clinical return. The PHG
Foundation in England convened a workshop on the interdigitation of research and clinical
components in genomics, reporting in 2014 that “There was support for a model of practice
that enabled both clinical care and research to be done in parallel, but not for a distinct
category or hybrid activity in which clinical and research elements were indistinguishable
from an ethical and regulatory perspective.”13 They thus supported continued use of the
research/clinical dichotomy.

This bifurcated analysis has served an important purpose by reminding investigators and
policy makers of the goals of research in contrast to clinical care, while advancing thinking
on investigator responsibilities to share research findings of potential health importance.1#
Yet the research/clinical dichotomy, a creature of mid-20t century, post-Nuremberg
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bioethics, is increasingly under strain.1> The rise of translational science and particularly the
rapid progress of translational genomics, has led to a deeper understanding of the multi-
stage pathway from bench to bedside, to clinical integration and implementation, to
population benefit. This multi-stage understanding makes the old dichotomy appear
increasingly outmoded.

Translational genomics is epitomized by the NIH-funded Clinical Sequencing Exploratory
Research (CSER) Consortium,6 eMERGE (Electronic Medical Records & Genomics)
Network,1” and PGRN (Pharmacogenomics Research Network)!8 projects. All of these
projects aim to research and develop best practices for translating genomics into clinical
application. This kind of research to develop an evidence-based foundation for clinical
genomics requires a bioethics approach that transcends the 20t century research/clinical
dichotomy and instead embraces a more nuanced 215 century translational vision. We
propose the components and dynamics of that translational ethics below. That vision
identifies the pivotal role that return of results can play in paving the translational pathway
by impelling investigators to consider the subset of their findings that calls for going the next
step in the translational process.

I. The Rise of Translational Genomics

Beginning in 2005, NIH articulated an explicit commitment to translational science.® That
commitment has since shaped significant intramural restructuring and extramural funding.20
Journals have been established devoted to translational science and a substantial literature
has emerged.2! While the definition of “translational science” has been debated, Woolf
characterizes translational research as embracing both “the ‘bench-to-bedside’ enterprise of
harnessing knowledge from basic sciences to produce new drugs, devices, and treatment
options for patients,” and “translating research into practice; ie, ensuring that new treatments
and research knowledge actually reach the patients or populations for whom they are
intended and are implemented correctly.”22

In 2011, NHGRI articulated a “vision for genomics...organized around five domains
extending from basic research to health applications.”23 This translational “base pairs to
bedside” vision has been further elaborated by scholars from the Centers for Disease Control
and Prevention (CDC) Office of Public Health Genomics. Khoury and colleagues articulated
four stages in the translational research in genetics: T1 “Discovery to candidate health
application”; T2 “Health application to evidence-based practice guidelines™; T3 “Practice
guidelines to health practice”; and T4 “Practice to population health impact.”24 They have
since elaborated a more dynamic framework incorporationg TO, basic science, as well as
feedback loops so that implementation stages can generate further research questions for
basic science (T0) and bedside application (T1), and all stages contribute to knowledge
synthesis.2> While not all commentators agree on the number and definition of stages,26 the
basic idea of cycling through phases to reach a goal of evidence-based delivery of benefit to
patients and populations pervades the various efforts.2” Thus, Goering and colleagues offer a
model (further developed by Kelley and colleagues) depicting four overlapping stages (or
phases) to comprise the translational cycle.28 These stages begin with “Discovery,” progress
through “Development” and “Delivery,” and culminate in “Outcomes,” with all phases
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contributing to “Assessment and Priority Setting.” In both the TO-T4 depiction and the 4-
stage model, research in one stage can lead to the next stage, but can also generate new
questions to be pursued in a prior one. Thus, both models are “cyclical and iterative.”29

Translational genomics is already having a major impact on the structure of research
projects. We have cited three of many funded research programs: CSER, eMERGE, and
PGRN. These consist of multiple projects aimed at generating basic science insights through
genome and exome sequencing, applying those insights in the care of patients, creating
structures and practices for implementing genomic medicine, and studying process and
outcomes in order to generate best practices and benefit.

Within these research networks, application of the traditional research/clinical dichotomy
has become problematic. For example, Henderson and colleagues analyzed consent forms
from CSER studies investigating whole genome sequencing (WGS) and whole exome
sequencing (WES).30 The studies ranged from one that placed no results in the participant’s
medical record, to one that placed validated results relevant to patient care in the medical
record, to one that gave participant’s a choice, to another that placed all results in the
medical record. This runs the gamut from procedures one would expect in a research project
(no results routinely incorporated into the clinical record) to procedures one would expect in
clinical care (all results in the medical record). CSER thus seems to straddle translational
stages T1 and T2.

This translational character is explicitly reflected in descriptions of the CSER Consortium:
“CSER is a national consortium of projects...to develop and share innovations and best
practices in the integration of genomic sequencing into clinical caré”3! and “the CSER
consortium supports...projects...to research the challenges of utilizing genomic sequence
data in the clinic in the routine practice of medicine.”32 While the CSER projects are
research funded by NIH and approved by IRBs, many of the projects enroll affected
participants seeking health benefit from sequencing, the projects aim to determine how best
to deliver such benefit, and seek to develop best practices. In this context, simply asking
whether the ethics of research or clinical care should apply does not admit of an easy answer
or do justice to the complexity of the issues. Those issues range from consent to sequencing,
to what variants should be analyzed and reported, what results should be offered to
participants and perhaps their family members, and how and where those result should be
recorded.

Il. The Need for a Full Ethics of Translational Genomics

While the rise of translational science has engendered a literature on ethical issues raised,
much of that literature has focused not on developing bioethics to meet the challenge of
translational analysis, but rather on critiquing the translational ambition to move drugs and
other interventions to market. Maienschein and colleagues argue that translational research
“is bringing a new social contract for the way science works in society. Instead of implicit
promissory notes about eventual results, scientists must promise specific results up front....
[and] there is now far more guidance from public investors.”33 Indeed, Sofaer and Eyal
maintain that “taken collectively, the literature on the ethics of translational research may
leave readers with the impression that such research is particularly morally problematic and
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requires special scrutiny.”3* They argue, instead, that the ethical issues are focused in the
early research stages (TO and T1); in effect, they reinstantiate the research/clinical
dichotomy. Kelley and colleagues as well as Shapiro and Layde go further, articulating
values questions that arise at each stage in the pathway of translational science,3® yet neither
offers a vision of the full range of ethics frameworks needed to guide the translational
process.

More specific to translational genomics, Burke and colleagues caution against overselling
the benefit of genomic analysis before it is rigorously established.38 Lin and colleeagues
“describe a framework for assessing the evidence base for genomic tests (from discovery to
clinical adoption),” by specifying six phases (0 to 5) from “Marker Identification & Assay
Development” to “Initial Test Performance and Assay Refinement,” “Test Validation &
Generalizability,” “Clinical Test Performance & Health Impacts,” “Comparison with
Existing Tests,” and “Population Impacts.”3” While not expressly an ethics analysis, their
framework has ethical implications: “Our framework...allows different stakeholders to
specify different thresholds for decision-making, depending on their perspective and
particular needs (e.qg., for exploration, further development or discontinuation, regulation,
clinical uptake, insurance coverage, dissemination, practice guideline development, or
marketing).”38

What remains to be developed is an ethics framework that addresses the full scope of
translational genomics and the dynamics of moving through translational stages, while
providing normative guidance to researchers such as those in the CSER projects who face
confusion about the admixture of research and clinical components in their projects.
Although most funded research in genomics is currently at early translational stages,3° one
can imagine later research (for example) on clinical sequencing in protocols that involve
reporting variants of unknown significance (VUSs) to the individuals sequenced, though
discerning the meaning of those VUSs will require further research. Whether to report VUSs
is already an active debate, pitting those who question the utility and ethics of
communicating potentially anxiety-provoking information of uncertain significance against
others who maintain that patients are entitled to know their results and have the greatest
stake in following the ensuing research to ascertain the meaning of these variants over
time.40 Faced with this kind of controversy, simply invoking the ethics of clinical care will
not provide adequate guidance, as sequencing will produce variants ranging from those that
are well understood to those that are not, a circumstance likely to persist for a long time to
come.

[ll. Developing an Ethics of Translational Genomics

There are three core problems with the past piecemeal approach to the ethics of genomics
and traditional reliance on the research/clinical dichotomy. First, this approach fails to
address the full spectrum of translational research. Second, it considers in isolation the
question of how to approach projects mixing research and clinical elements, rather than
placing that question in the context of translational dynamics. Third, it offers little concrete
guidance when elements of research and clinical practice are interdigitated, as in CSER
studies. Developing an ethics of translational genomics requires addressing all three.
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A. Addressing the full translational cycle—The ethics frameworks relevant to each
translational stage go considerably beyond the traditional duo of research and clinical ethics.
In Table 1, we propose the range of ethical frameworks that should apply across the
translational cycle. At the TO stage of basic genomic research (corresponding to the early
part of the Discovery phase in the model offered by Goering and colleagues as well as by
Kelley and co-authors®1), discovery using human data and specimens may or may not
qualify as “human subjects research” (HSR) under the Common Rule as it currently stands,
as federal guidance to date has treated research on deidentified samples and data that were
not collected by the investigator for research as beyond the bounds of HSR.#2 Brothers and
Clayton have thus labeled this “human non-subjects research.”*3 While the 2011 Advance
Notice of Proposed Rulemaking (ANPRM) from DHHS to amend the Common Rule floated
the idea of requiring at least rudimentary consent for such research* and a 2014 federal
statute directs NIH to treat research on dried bloodspots from newborn screening as HSR,%°
much basic genomic research is currently not considered HSR. Serious ethical issues arise
nonetheless, though they are not yet well addressed by the body of research ethics developed
to cover HSR. For example, sequencing of the HeL.a genome has raised serious issues of
invasion of privacy as well as justice, given that the original cells were collected from the
source individual without her knowledge and consent.#6 Thus, even “human non-subjects
research” raises issues including determining what notice and consent are needed, protecting
the privacy of source individuals and their genetic relatives, considering re-identification of
source individuals and return of results, and data-sharing. In addition, TO genomics research
often involves creation of biobanks and archives collecting specimens and data. A
substantial literature addresses obligations of stewardship, protecting the privacy of source
individuals, and other duties devolving on these research resources.*” This stage of
translational research thus implicates both the ethics of *“human non-subjects research”
and the ethics of biobanks and data archives, as well as the ethics of human subjects
research when data or specimens are collected by the investigator for research or identifiers
are maintained.

At the T1 stage of human clinical research (corresponding to the later part of the Discovery
phase), the transition from bench science to early clinical trials occurs and HSR issues are
abundant. These include issues not well handled by the Common Rule, though more fully
addressed in Food and Drug Administration (FDA) guidance and policy, such as the question
of what pre-clinical research provides an adequate basis for ethically moving into clinical
trials, the ethics of first-in-human trials, and the application of Phase O versusPhase | trials.
At this stage both the ethics of “human non-subjects research” (for research conducted on
data and specimens collected in clinical care and then de-identified for research use) and the
ethics of human subjects research may apply. In addition, the ethics of biobanks and
data archives remain central, given that genomic research is increasingly fueled by these
research assemblages.

The T2 stage of later clinical trials and post-approval Phase IV trials*8 (corresponding to the
Development phase) begins to strain the research/clinical dichotomy. While later clinical
trials typically raise issues in HSR, post-approval Phase IV trials and “post-market
surveillance” involve collecting data in the context of clinical application and use. CSER
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projects that sequence affected patients to aid diagnosis and treatment while developing an
evidence-base for best practices in clinical sequencing epitomize the integration of research
and clinical care that raises questions about whether research ethics or clinical ethics applies,
or whether some combination is needed. Thus, both the ethics of human subjects research
and the ethics of professional clinical care are germane. Determining how they apply to a
given project and how they interdigitate can be difficult.

The T3 stage involves dissemination and implementation science, moving interventions into
practice.4® Goering, Kelley, and colleagues regard this as the Delivery phase.° It is not at all
clear what ethics undergirds this stage of translation. Certainly the ethics of professional
clinical care would apply, but so would organizational ethics.?! Indeed, as organizations
have increasingly recognized the goal and responsibility to become learning healthcare
systems engaged in evidence-based quality assessment, quality improvement, and
innovation, 2 bioethicists have begun to address the challenge of evolving an ethics for
learning healthcare systems. Faden and colleagues propose an ethics framework that
prioritizes seven obligations, including “[c]onduct continuous learning activities that
improve the quality of clinical care and health care systems.”>3

A further complexity at the T3 stage is that delivery may involve implementation in
individual patient care as well as implementation in screening for public health purposes.
This is particularly true in the application of genomic sequencing, which may allow
individual diagnosis or identification of therapeutic targets, but may also permit
opportunistic screening®* or even population screening.>® Thus, the ethics of public health
comes to the fore. There is a robust history of criteria for appropriate application of public
health screening measures, beginning in modern times with the criteria advanced by Wilson
and Jungner.5® More recently, Burke and colleagues have developed a set of six
recommendations for global public health practice, including continuing *“[e]fforts to
integrate genomics into public health research and practice,” building and sustaining needed
“infrastructure for generating an evidence-base for genomic medicine,” and developing an
ethics that includes “responsible stewardship of resources.”®’ Despite tremendous leadership
from the CDC’s Office of Public Health Genomics and others, we still have only a sketch of
what a full ethics of public health genomics would look like.>8

The T4 stage (corresponding to the Outcomes phase) finally addresses patient and
population health impact. Khoury and colleagues characterize this stage as involving
outcomes research--*‘research that describes, interprets and predicts the impact of various
influences, especially (but not exclusively) interventions on “final” endpoints that matter to
decision makers. The decision makers may include patients, families, individuals at risk,
providers, private and public payers, [and others].””> This kind of research will be essential
to ensure patient and population benefit from genomics applications and avert non-beneficial
and even harmful applications of genome and exome sequencing. Here, the ethics of
outcomes assessment becomes relevant, including comparative effectiveness research.%0
This means that the ethics of learning healthcare systems remains germane, as “Quality
improvement and comparative effectiveness research are emblematic of the kinds of ongoing
learning activities that a learning health care system is designed to promote.”81 In addition, a
core issue that outcomes assessment must address is whether the intervention alleviates or
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exacerbates health disparities.®2 This makes central the ethics of evaluating and addressing
health disparities, including justice, stakeholder engagement, and inclusive governance of
healthcare research, delivery, and evaluation.

The traditional research/clinical dichotomy thus fails to capture the full range of ethics
frameworks essential to cope with the full cycle of translational research. Table 1 depicts the
far greater range of ethical approaches applicable to the cycle of translational genomics
research.

B. Placing the interdigitation of research and clinical care in a dynamic
translational context—Seen in the context of the full range of ethics approaches needed
to address the entire cycle of translational research, the problem of how to approach domains
in which research and clinical care are interdigitated is actually a subset of a larger problem
—how to approach stages and projects that intermix different ethical domains. If T2 is a
stage likely to see the collision and confusion of human subjects research and clinical care,
T3 is a stage likely to see tension and possible confusion between the ethics of individual
health care professionals (committed to serving their patients) and that of their organizations
(committed to serving their population, and usually requiring constraints on individual
patient care), as well as the imperative to build learning healthcare systems (that may
deliberately aim to alter individual professional practice, including a clinician’s discharge of
ethical duties to individual patients). And when use of genomics in stage T3 foregrounds the
ethics of public health, application of genomic screening will often (though not always) be
conducted in the context of clinician-patient relationships and in healthcare organizations.
Thus, the ethics of public health, requiring (for example) demonstrated positive predictive
value and net population benefit as a predicate to instituting genomic screening, may war
with the clinicians’ felt imperative to use the genomic tools available to serve their patients’
well-being.53 In stage T4, outcomes assessment will involve evaluating both patient and
population impacts, calling for analysis at all levels. What individual patients and clinicians
value may not yield positive benefits at the population level and may worsen rather than
relieve health disparities.

All of these tensions are born of the dynamic nature of the translational research process, as
well as path-breaking projects mixing approaches to advance genomics to serve patients and
the public. Yet at present, with most funded genomics research in early translational stages,
the confusion between research and clinical ethics in stage T2 projects such as the CSER
and eMERGE projects looms especially large. This was why the PHG Foundation in
England convened a 2013 project on whether some kind of hybrid research/clinical ethics
was needed.%4

The answer to how to negotiate this tension, however, is to recognize translational research
as a process in motion. The reason why elements of research and clinical care mix in uneasy
proximity in stage T2 is because genomics aims to progress—the goal is to move from the
domain of human subjects research to the domain of clinical application. Thus we see some
projects recording all results in research records, for example, while other projects record all
in medical records, and still other projects are in between, offering participants the choice.
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Moving genomics forward responsibly is, after all, the goal. Unpacking what “responsibly”
entails at every step is the job of investigators, clinicians, their institutions, oversight
authorities, funders, participants, patients, and the public. In short, it is the work of research,
clinical care, public health, and ethics. Advancing entails reconciling the imperative to
progress with responsibly ensuring an adequate evidence base (including validity and
quality), protection for and accountability to participants, benefit to patients, and gains for
public health.55 Our collective vision of the translational process must capture that dynamic
motion.

There are a number of different visual models of the translational process, but few capture
the tension between the imperative to make progress and the need to progress responsibly.
As noted above, Khoury and colleagues have offered an influential model that can serve as a
starting point.%8 But their multi-sided polygon—a helpful early rendering of communication
among stages—does not fully capture the idea of forward movement. The model offered by
Goering, Kelley, and colleagues goes a step further, developing a 4-stage picture of the
translational cycle.67 We suggest progressing to the model of a wheel, where the hub
continues to depict synthesis and knowledge integration (or assessment and priority setting,
in the Goering et al. model). The wheel itself depicts stages TO to T4 (though it would work
equally well depicting the four stages that Goering, Kelley et al. advocate). However, that
wheel is framed by standards and ethics—a missing element of prior models. (See Figure 1)
An important caveat is that all schematic depictions of translational research (and
translational genomics) are a simplification. A given project may mix T2 and T3 elements,
for example. Moreover, although we have tried to identify the primary ethical approaches
associated with each translational stage, the actual elements of a T3 project, for example,
may make the ethics of human subjects research (for instance) germane.

This re-visualization allows us to understand the problem of research practices mixing with
clinical practices, as genomics moves through stages toward increased clinical integration, as
a problem of what standards and ethics should apply. In the T2 context of CSER projects,
this question has arisen in multiple ways. We have already noted the question of where
results should be recorded (research record, medical record, or both). Another example is the
debate concerning return of results from laboratories without CLIA certification; a powerful
argument has been made that such return should be allowed, as long as those results are
clearly communicated as research results requiring further confirmation in a CL1A-certified
lab and clinical work-up.88 This argument rests on concluding that some projects remain
dominantly human subjects research rather than clinical care, even if some research results
trigger concern and an alert to the participant with the recommendation of clinical
confirmation and consultation.

C. “Layering” ethics and standards when research is mixed with clinical care
—When research is mixed with clinical care in translational genomics—as in many of the
T2 CSER projects--there are different possible approaches to clarifying the ethics and
standards that should apply. Theoretically, one could try to distinguish the elements of each
protocol or intervention that constitute research versusthose that constitute clinical care,
applying the standards from the corresponding realm. However, this will raise difficulties, as
participants are asked to consent to the entire process, investigators must decide in designing
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the protocol where results will be recorded (the research record or medical record), and
investigators must set up a pipeline relative to research or clinical standards for ascertaining,
interpreting, and reporting genomic sequence.%?

More realistic may be to ask first whether the protocol or intervention constitutes human
subjects research, even if the research includes clinical components and is ultimately
designed to help develop best practices for clinical application. We start with that question,
because the history of research involving human beings and the late-20t" century
development of modern bioethics teaches the perils of failing to prioritize protection of
human beings in research, as the search for generalized knowledge creates a common
temptation to subordinate protection of participants to public priorities. Beginning with that
question places the individual undergoing genomic analysis at the center of the ethics
analysis. If the answer to the research question is “yes,” then the safeguards attending human
subjects research should generally apply, including advance review and approval by an IRB,
careful scrutiny of consent processes and privacy protections, more elaborate consent than in
clinical care, ongoing IRB oversight, the opportunity to exit the research at any point, and
the other protections for participants mandated by the Common Rule and FDA’s comparable
(though not identical) regulations. This establishes the research layer of protections. (See
Figure 2)

The next step of the inquiry would be to ask if the person is also undergoing genomic
analysis as a patient and the project involves clinical components (such as recording the
results in the medical record). If so, then the protections for patients that attend that clinical
practice (such as federal privacy protections under HIPAA) should also apply, establishing a
clinical layer of protection as well. For example, if some sequencing results are offered to
participants for direct diagnostic and/or therapeutic application (instead of being offered as
mere research results for subsequent validation in a clinical lab setting before diagnostic or
therapeutic use), then they are being handled as clinical results and should meet clinical
standards for quality and validation.”®

The final step is to recognize that there will be scenarios in which this “layered” ethics
approach to the complex realities of translational genomics will yield quandaries, because
both research protections and clinical protections will seem to apply to the same aspect of
the analysis, but they will conflict. In cases of conflict, the approach more protective of the
individual undergoing the genomic analysis should apply.”* For example, if applicable
clinical practice is to record all sequencing results in the medical record but research practice
is to record results in the research record unless validated to clinical standards and used for
clinical care, then the heightened privacy protections in the research context would take
priority. There may be instances in which deciding which approach is more protective is
challenging, but the goal would be to make that determination. This approach embraces a
decision rule that prioritizes protection for the rights, interests, and well-being of the
individual who is undergoing genomic analysis. The approach thus maps a way to navigate
the confusion of interdigitated research and clinical care.

The core of this “layered” approach--retaining a role for research ethics and for clinical
ethics--corresponds to the way clinical research combining human subjects research and
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clinical care is overseen. When an oncology patient is enrolled in a clinical trial assessing a
new chemotherapeutic agent, for instance, the full protections and oversight that go along
with human subjects research apply. Yet at the same time, the dimensions of the patient’s
treatment that are not research are governed as clinical care.

The “layered” approach to ethics and standards also has the virtue of being generalizable. At
stage T2 in translational genomics, the intermixing of research and clinical practices appears
the main source of confusion. But at stage T3, the problem may be the intermixing of human
subjects research with studies aimed to yield quality improvement in a learning healthcare
system. Our “layered” approach would again start by asking whether the protocol or
intervention consitutes human subjects research, even if elements of institutional or system-
wide quality improvement are present as well. Once protections for human subjects are
secured, layering on the ethics needed to appropriately design and oversee the learning
healthcare system elements, would fill out the ethical picture.

Critics might object that this “layered” approach prioritizes protection of human subjects,
when translational genomics ultimately aims to yield both patient benefit and public health
benefit. The ethics of public health indeed requires balancing protections for individual
autonomy and privacy against the public good.’? Yet translational genomics cannot advance
without the trust and confidence of individuals willing to participate in research and partner
with investigators in pioneering the genomics revolution in medicine.” Protecting the
interests of those individuals has to rank high in ethics priorities, to avoid the errors of the
past, to respect the rights of those willing to participate, to shape genomic medicine in a way
that is responsive, and simply to recruit enough participants to make progress. In later stages
of the translational process, the answer to whether there is a clear element of human subjects
research may be “no.” Instead, research and interventions may aim to evaluate aggregate
trends and deidentified data to ascertain whether screening applications of genomics yield
net population benefit.

of Return of Results in Translational Genomics—The Leading Edge

Where does return of results (including incidental or secondary findings) fit in this picture of
translational genomics? Seen in the context of translational genomic research moving toward
clinical integration, implementation, and eventually deployment for patient and population
benefit, return of results can play a pivotal role. At early stages of human subjects research,
recognition of some results as sufficiently validated, pathogenic, and actionable to be offered
to participants—applying commonly recognized criteria for return’4 —allows investigators
to pioneer practices they will need to expand with increasing clinical integration. To
undertake return of results, investigators need to anticipate the kinds of returnable results
they may generate, create a pathway to evaluate the suitability of those results for return,
seek participant consent for return, create a process for communicating results, and
determine what reports to generate for communication to the participants’ clinicians and
how to record the results to be returned. Return of results thus can act as the leading edge of
a process expected to grow into a full-blown set of clinical genomics practices as genomics
progresses along the translational pathway.

J Law Med Ethics. Author manuscript; available in PMC 2016 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wolf et al.

Page 13

Return of results consequently helps pave the translational pathway by requiring
investigators to think through, try out, and scrutinize the success or failure of the associated
procedures. This is an important and unrecognized role. Yet on reflection, it stands to reason.
Khoury and colleagues place knowledge synthesis and integration at the center of the
translational process;’® each translational stage adds to accumulating knowledge about the
capacity of genomics to generate information of value to individuals and the public health
and allows refinement of next steps. Return of results is precisely about recognizing the
capacity of genomics to generate information of value, sometimes unexpectedly, as in the
case of unanticipated incidental findings. Studying the results generated, what results
individuals wish to receive, what they and their clinicians do with those results, and what
mix of benefits and burdens eventuate, generates invaluable knowledge whose synthesis can
deeply inform next steps in the translational process.

Indeed, return of research results is by its nature a translational practice.’® It occurs when
genomic information generated in research is recognized to hold such potential clinical
importance that investigators offer it back to participants so that those individuals can take
the information into the clinical context and address it with their clinicians. The return of
results process is thus one that moves research-generated information into the domain of
clinical care. But what has not been previously recognized is how important return of results
can be for paving the translational pathway, advancing knowledge integration (both on the
meaning of genomics and the “how” of evaluating results and offering them to individuals),
and thus fueling translational progress.

Seen in this light, return of results beyond participants themselves, to family—the next step
in the evolution of return of results practices’’—takes the translational process one step
further. Though the question of when, whether, and how to offer an individual’s genomic
results to relatives is under debate, the idea of expanding the circle of those offered such
results in order to confer wider benefit is consistent with the trajectory of TO—T4 genomics
toward increasingly distributed benefit. The early approaches toward return of genomic
results to relatives take differing stands on whether investigators should reach out to relatives
to offer some subset of results in “active return” or generally limit communication to
relatives by allowing them to initiate a request for results, in what is called “passive
return.”’8 Either mechanism (or some combination, as urged by Wolf and colleagues’®)
requires investigators to go a step further than in preparing for return to participants
themselves. Anticipating return to relatives involves considering what consent may be
needed from the participant him- or herself; what set of results has sufficient importance
beyond participants that return to family members is appropriate to consider; how return to
relatives should be conducted, given that the investigators may have no direct relationship
with the relatives if they are not themselves enrolled in the study; and how such return
should be recorded. Of equal importance, investigators should consider how to study the
process of return of results to relatives, and its impacts.

All of this further paves the translational pathway. It expands the uses of genomic
information and the scope of individuals who may benefit. It calls for innovation in consent
and communication practices. And it drives further knowledge synthesis to inform next steps
on the translational pathway.
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Conclusion

This article reveals the deep connections between the developing vision of translational
genomics, confusion over whether projects combining research and clinical genomics should
be governed as research or clinical care, and the debates over return of results. By re-
envisioning translational genomics as a dynamic process framed by a set of ethics
approaches and standards, and by fully articulating the range of ethics involved in the full
translational cycle, we have advanced the tools available to make progress in genomics in a
way that comports with applicable ethical standards.

At the same time, we have placed the dynamic nature of fast-moving translational genomics
front and center, and have suggested a method for ascertaining the governing ethics when
genomics research and interventions mix research and clinical care or mix other elements
across translational stages. That method involves a decisional process that begins with a
commitment to protecting the interests of those undergoing genomic analysis, while
“layering” on the additional ethics needed to fully analyze and govern the range of research
and clinical practices (or other practices) involved. In cases of conflict between applicable
standards, this method embraces a decision rule that favors the standard more protective of
the person undergoing genomic analysis.

Finally, we argue that return of results is itself a pivotal translational process. By prompting
investigators to address the subset of their findings ready for communication and use, return
of results drives those investigators to advance their thinking and practices in the direction of
translation. This can make a significant early contribution to paving the translational
pathway.

We offer a new vision of the ethics of translational genomics. This vision attempts to fully
specify the range of ethics frameworks in play, to array them around the wheel of
translational genomics, and to reveal the dynamics driving the translational process. Those
dynamics will regularly interdigitate frameworks such as research and clinical care, while
making return of results a leading-edge practice that helps propel progress. The vision we
present offers new tools for analysis while showing the connections between previouly
disparate debates--over translational genomics, the research-clinical divide, and return of
results.

Making progress in translational genomics ultimately requires more than current schemas of
TO to T4 or Discovery to Outcomes. Progress requires an appreciation of the ethics and
standards that frame and help power the translational process. We urge an ethics of
translational genomics that prioritizes the interests of the partipants and patients crucial to
genomic progress. The only way to pave the translational highway is in partnership with
those willing to undergo genomic analysis and to help shape the future of genomics in
patient care and population health.
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Research and Health Disparitie. JAMA. 2004; 291(24):2985-2989. at 2985. [PubMed: 15213210]
(“overemphasis on genetics as a major explanatory factor in health disparities could lead

J Law Med Ethics. Author manuscript; available in PMC 2016 October 01.


http://www.who.int/bulletin/volumes/86/4/07-050112bp.pdf
http://www.who.int/bulletin/volumes/86/4/07-050112bp.pdf
http://download.springer.com/static/pdf/142/art%253A10.1007%252Fs11136-014-0893-3.pdf?auth66=1421720914_420ea4c5e4967fb29363839619224674&ext=.pdf
http://download.springer.com/static/pdf/142/art%253A10.1007%252Fs11136-014-0893-3.pdf?auth66=1421720914_420ea4c5e4967fb29363839619224674&ext=.pdf
http://download.springer.com/static/pdf/142/art%253A10.1007%252Fs11136-014-0893-3.pdf?auth66=1421720914_420ea4c5e4967fb29363839619224674&ext=.pdf

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wolf et al.

63.

64.
65.

66.
67.
68.

69.

70.

71.
72.

73.

Page 21
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downloads/MedicalDevices/NewsEvents/WorkshopsConferences/lUCM427869.pdf> FDA
announcement of a new approach to regulating laboratory-developed tests (LDTs), including in
genomics, has met with considerable controversy. Compare, e.g., Sharfstein J. FDA Regulation of
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Hegde said. When writing clinical reports, she said, it is critical to sorting the data into categories
of what can be interpreted in the clinic and what is clinically actionable...”).
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[PubMed: 11684600]

See Trinidad SB, et al. Research Practice and Participant Preferences: The Growing Gulf. Science.
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“ethically superior” to treat “patients as partners in research rather than passive, disenfranchised
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See Wolf et al., “Managing Incidental Findings and Research Results in Genomic Research
Involving Biobanks & Archived Datasets supra note 9; Fabsitz et al. supranote 9.

Khoury et al., “Knowledge Integration supra note 25.
See references cited in note 6 supra.

Wolf SM, et al. Returning a Research Participant’s Genomic Results to Relatives: Analysis and
Recommendations. Journal of Law, Medicine & Ethics. __, no. _ (2015): _ - .
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¢ Ethics of Human Non-Subjects Research
¢ Ethics of Biobanks & Data Archives
¢ Ethics of Human Subjects Research

¢ Ethics of Human Non-Subjects Research
* Ethics of Biobanks & Data Archives
¢ Ethics of Human Subjects Research

Synthesis +
Integration

* Ethics of Outcomes Assessment

¢ Ethics of Learning Healthcare Systems

 Ethics of Evaluating & Addressing
Health Disparities

¢ Ethics of Human Subjects Research
¢ Ethics of Professional Clinical Care

Ethics of Professional Clinical Care
« Ethics of Public Health

¢ Organizational Ethics

Ethics of Learning Healthcare Systems

Figure 1. The translational research process, framed by the ethical domains most relevant to
each stage
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PROJECT WHAT IS PERSON WHAT ETHICS/STANDARDS? DECISION RULE
UNDERGOING? (2 LAYERS) (IN CASE OF CONFLICT)

Ethics & standards
of HSR apply to
the aspects of the
genomic analysis
that are part of the
research protocol

Person is undergoing
genomic analysisasa [ 2
participant in HSR

In cases of conflicting
T2 genomics ethics & standards,
project combining apply those more

HSR + clinical care protective of the
person undergoing

genomic analysis

. Ethics & standards
Personis also of cllinical care apply
undergoing genomic to the aspects of the
analysis as a patient genomic analysis

involving clinical use

Figure 2. “Layering” ethical approaches to deal with T2 genomics projects combining human
subjects research (HSR) with clinical care

This method asks whether the person is undergoing genomic analysis as a participant in
human subjects research (HSR) and as a patient (2nd column). This method then “layers”
ethics by applying the ethics and standards of HSR to genomic analysis that is part of the
research protocol, while applying the ethics and standards of clinical care to the aspects of
the genomic analysis that involve clinical use (3rd column). If both ethics apply to some
aspect of the genomic analysis and conflict, this method uses a decision rule, applying to
that aspect the ethics and standards that are more protective of the person undergoing
genomic analysis (4th column).
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Table 1
Identifying the ethics most applicable to each stage of translational genomics

The definitions used for stages TO-T4 are based on, but modify the stages suggested by Khoury and
colleagues.
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Translational Stage Core questions include Guiding Ethics
T0—basic genomic o When is consent needed for use of . Ethics of “human non-
research (Early human data and specimens? subjects research”
Discovery) . . .
o How to protect source privacy? . Ethics of biobanks & data
archives
. Ethics of human subjects
research
T1l—early clinical o What preclinical results warrant . Ethics of “human non-
research (Later moving to human trials? subjects research”
Discovery) . L . .
o How to protect participants in first-in- . Ethics of biobanks & data
human trials? archives
o When to use Phase 0 design? . Ethics of human subjects
research
T2—Ilate clinical research o Is intervention research, clinical, or . Ethics of human subjects
to early implementation both? research
(Development) . . . .
o Are professionals acting as . Ethics of professional
investigators, clinicians, or both? clinical care
o Should results remain in research
record, be placed in medical record,
or other?
o How to provide research protections
and clinical accountability?
T3—dissemination and o How to advance practice based on . Ethics of professional
implementation, in solid evidence, among professionals clinical care
clinical care and in & institutions? X .
screening for public Wheni ; o ) . Ethics of public health
health purposes o en is use of genomics in screening . .
(DeliveEy) P to achieve public health goals . Organizational ethics
jate? . .
appropriate? . Ethics of learning
) How to create & sustain learning healthcare systems
healthcare systems that will
systematically scrutinize & improve
genomics in care and screening?
T4—securing health o How to continually assess and refine . Ethics of outcomes
benefit for patients & use of genomics in clinical care & assessment, including
populations (Outcomes) public health? comparative effectiveness
. research
o How to ensure equitable access and
benefit? . Ethics of learning
. . healthcare systems
o How to ensure public accountability?
. Ethics of evaluating &
addressing health disparities

*
The additional parenthetical label noted for each stage is based on, but slightly modifies the labels offered by Kelley and colleagues.

*A
As this Table indicates, our approach works regardless of which labeling system is used for the stages of translational genomics.

*
M. J. Khoury et al., “Knowledge Integration at the Center of Genomic Medicine,” Genetics in Medicine 14, no. 7 (2012): 6432013;647.
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Hok

M. Kelley et al., “Values in Translation: How Asking the Right Questions Can Move Translational Science Toward Greater Health Impact,”
Clinical and Translational Science 5, no. 6 (2012): 445-451.
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