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Abstract

The rapid emergence of whole-genome and whole-exome sequencing of research participants has
helped to revive the debate about whether genetic and other ‘omic’ data should be returned to
research participants, and if so, which data, under what circumstances and by whom. While partial
disclosure of such data has been justified in cases where participants’ lives and health are
threatened, full disclosure appears to remain beyond the pale for most researchers and bioethicists.
| argue that it should not be and that the objections to full disclosure short-sightedly favor near-
term considerations over long-term benefits. Return of genomic data to those who want it, even if
a difficult undertaking and even if the meaning of the data is unclear, engages participants in
science and the research enterprise, and positions them to be better stewards of their own health
and wellbeing.
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For decades scientists and ethicists have debated the merits and risks of returning and
withholding research results from research participants (I will use “participant’ rather than
‘subject’ throughout). Recently, those questions have become more acute for genetic data in
particular as the cost of DNA sequencing continues to nosedive [1]. Research studies of
whole genomes and whole exomes of potentially identifiable people are suddenly
everywhere [2-9]. Thus, even though a given study might be focusing only on the genetic
basis of, say, Crohn’s disease or epilepsy, a researcher might find that she has every
participant’s and every control’s complete ‘cellular hard drive’, that is, his or her full set of
protein coding sequences and all the variation therein, at her disposal. What’s a principled
principal investigator (PI) to do?

In two recent papers, Bredenoord and colleagues provide a useful overview of the various
points of view about whether genetic data should be returned to research participants, and if
so, which data, under what circumstances and by whom [10,11]. The authors note, as | have
[12], that there is no consensus on the issue. They argue forcefully for a middle ground,
citing the ‘rule of rescue’ (i.e., if one sees something life-threatening and actionable in a
genome, then one has a moral duty to say something to the person whose genome puts him/
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her at risk [13]) as a reason to disclose. Conversely, they view full disclosure of whole-
genome data with contempt:

“No disclosure is unethical because it fails to adhere to the rule of rescue, whereas
full disclosure is nonsensical (at best) because it could imply disclosure of all raw
sequencing data...” [10].

In this paper, | will attempt to defend the ‘non-sensical’. | will address each of the objections
to return of research results. I will argue that return of such results to the participants who
give their time, private information and biological materials — to say nothing of their tax
dollars —is not only a moral imperative, but is in researchers’ own best interests.

Before proceeding, a point of clarification: | advocate full disclosure only to those research
participants who actually want to see or have access to their data. The decision to see one’s
results should be a mutually agreeable transaction and favor individual autonomy; thus, it
should be purely opt-in.

Disclosure promotes the therapeutic misconception

While the concept remains somewhat nebulous [14], for my purposes the therapeutic
misconception can be defined according to Matutina [15]. It is essentially the notion that, if
investigators are not careful, research participants will confuse research with treatment;
believe they will receive physical benefits from study participation; and fail to sufficiently
acknowledge altruism as a motive for participating in research [15].

This is arguably the most paternalistic and hypocritical objection to return of genetic results.
In part, the hypocrisy stems from the relentless selling of the Human Genome Project and its
fruits to the public health by the genomic research community over the last two decades.
These included holding out ‘the prospect that our children’s children will never die of
cancer’ [16], the certitude that ‘our fate is in our genes’, [17] and the prediction that by
2020, ‘the [drugs] we use today will be relegated to the dust bin’ [18]. There can be little
doubt that this sort of rhetoric was instrumental in the inflation of ‘the genomic bubble’ [19].
One might further argue that whatever damage was done to public faith in genomic research
by these pronouncements has been exacerbated by a recent wave of backpedaling, wherein
some of the same high-profile and once wildly optimistic genomicists conceded that these
expectations were ‘probably unrealistic’ [101] and indeed, that ‘we have learned nothing
from the genome’ [20].

Thus, the seeds of the therapeutic misconception were planted and fed at a macrolevel by
genome researchers themselves — at least until the limits of the data became incontrovertible.
But so too have research participants’” ‘unrealistic’ desires for cures been nurtured at the
microlevel. | serve on my university medical center’s institutional review board (IRB), the
body charged with protecting research participants from harm and, among other things,
making clear the critical and oft-cited distinction between research and clinical care [21].
Why then does virtually every single consent form that comes before our IRB include a
section titled “‘who will be my doctor on this study?’ that then provides participants a
reassuring answer to this question along the lines of: ‘Dr Welby will be your doctor on this
study. He will be in contact with your regular doctor and afterwards if necessary’. Is it any
wonder that participants conflate research with clinical medicine?

Research participants want to know that someone is looking after them. If they are in a
healthcare setting being asked to sign documents fraught with healthcare language related to
their phenotype, I’m guessing the chances are pretty good that many of them are not making
a meaningful distinction between research and healthcare. Is this a reason to deny them
access to data about themselves?
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Disclosure rests on a mistaken interpretation of autonomy

A mistaken interpretation of autonomy is simply the idea that if an investigator puts his
cards on the table up front — “there is no quid pro quo and you should know that | am not
sharing anything with you’ — then he is not violating research participants’ autonomy.

Insofar as it goes, this is legitimate: ‘caveat guinea pig’. But it also reeks of the legalistic,
liability-mitigation approach that has come to characterize so many informed consent
documents these days [22]. And | would argue that many of the grassroots “citizen science’
research and healthcare initiatives that have sprung up in recent years — including
PatientsLikeMe [23,24], DIYbio [25] and the broader e-patient movement [26], among
others — are to some degree a reaction against exactly this type of arm’s length treatment of
research participants.

Of course not every Pl behaves with such institutionalized aloofness. A few years ago, the
urologist and prostate cancer geneticist William Catalona had a falling out with his
employer, Washington University (WashU) in St Louis, MI, USA. He took a job at
Northwestern University and asked WashU to transfer the 10,000 research samples he had
collected to his new laboratory in Illinois. WashU refused, arguing that the samples
belonged to the institution (WashU) and not to the investigator (Catalona). Catalona then
asked the 10,000 people from whom the samples had come to write letters to WashU and
ask that their samples be transferred to Northwestern. A total of 6000 complied with this
request [27-29]. The fact that Catalona ultimately lost his legal battle with WashU and his
patients/participants had their samples anonymized against their wishes are, in my view,
tragic and shameful outcomes of this story [12], but not relevant to the present discussion.
The point is, 6000 people who had already given of their time and tissue went to bat for
Catalona and took part in a letter-writing campaign on his (and arguably their own) behalf.
Such efforts are less indicative of a formal contractual relationship between business
associates or an effort by a researcher to indemnify himself and more illustrative of a true
abiding partnership between researcher and research participants.

As Hank Greely has so eloquently pointed out, researchers who proactively engage their
participants, respond to their queries and make themselves available, are not merely being
nice people, they are keeping these people — taxpaying citizens — invested in the research
enterprise [30], financially, intellectually and emationally. At the risk of underplaying
altruistic motivations, one can imagine investigators willing to go this extra mile
outcompeting those who are unable and/or unwilling to do so in the marketplace for research
participants. The Personal Genome Project (in which | participate) returns all ‘omics’ data to
participants. | suspect this fact has a lot to do with why nearly 14,000 would-be participants
have registered at the Personal Genome Project (PGP) website [J Bobe, Pers. Comm.].

Disclosure would pose an untenable burden on research infrastructure

Let’s be clear: returning research results is not a trivial exercise. When | was a human
genetics graduate student studying Hirschsprung disease in the 1990s, one day our Pl
announced that we were going to jump through the necessary bureaucratic hoops to become
certified in accordance with the USA Clinical Laboratory Improvement Amendments of
1988 (CLIA) [31] so that we could return results to research participants. As the CLIA-
certification process dragged on, | was frequently annoyed at the Kafka-esque paperwork
and constant disruptions — wasn’t earning a PhD hard enough already? Nor did | understand
why our research laboratory needed a genetic counselor on staff to talk to the families we
were studying — weren’t those resources better spent on Taq polymerase and plasmid preps?

Per Med. Author manuscript; available in PMC 2011 December 21.
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A total of 15 years later | can see that my advisor, Aravinda Chakravarti, was both
compassionate and prescient in ways that | was not. Like William Catalona, he understood
that it was not only NIH that buttered his bread, but ordinary people who had had the
misfortune of having heritable diseases strike their families and were generous enough to
subsidize his research with their biological materials. Yes, my advisor was in the business of
generating generalizable knowledge, but he recognized that the people from whose tissues
that knowledge derived ought to be, at the very least, kept in the loop, particularly when they
were found to carry high-risk alleles and were still in their reproductive years.

In addition, what about CLIA? Aren’t there 190,000 CLIA-certified laboratories [32]? Is it
really such an insurmountable hurdle? And if it is, perhaps research laboratories can partner
with CLIA-certified clinical laboratories in ways that are financially feasible for both.
Indeed, my collaborators at Duke involved in whole-exome sequencing have done exactly
this (although the larger question of return of genomic results remains the subject of ongoing
discussions). We might also encourage IRBs to encourage investigators to make provisions
for return of results. This could give participants the option to pursue CLIA-certified testing
on their own should highly suspicious alleles arise in incidental findings. Most such alleles
will be of unknown significance, but presumably their significance will not be unknown
forever.

The inevitable objection to such allowances is that they will lead to “a raid on the medical
commons’, [33] further driving up healthcare costs in pursuit of innocuous variants hiding in
‘the incidentalome’ [34]. Perhaps large-scale return of results will indeed result in this type
of scenario. But before slamming the door, shouldn’t we make the same demand of the
return-of-results nay-sayers that critics of personal genomics so frequently do, that is, ‘show
me the data’ [35-40]? Large-scale results thus far suggest that such a ‘raid” on healthcare
resources is an unlikely outcome [41,42].

It’s also fair to ask whether the interpretation of research results will necessarily be laid at
the feet of the medical and research establishments. There is a growing array of public and
commercial resources for genome interpretation, many of which are quite sophisticated, yet
do not subsist on public largesse [43-46]. To pretend that CLIA-certified testing and
analysis are still the only game in town seems a bit naive this late in the day.

Disclosure is not feasible

In this context “feasibility’ encompasses several things. First, research participants vary
widely with respect to their knowledge and understanding of genetics and genomics. To
educate them about experimental findings may be a trivial task in some cases and a
monumental one in others. How can a PI be expected to address such a heterogeneous
group? Second, since most whole-genome data are thus far ‘meaningless’, why bother? And
when they do become meaningful — say, next week — does this obligate the Pl to educate the
participants all over again? Finally, is it fair to expect scientists to be communicators at all?
Even if they have the desire to share their findings with the lay world (a big if), don’t they
lack the training?

What I am calling for is not individualized classroom education of participants, but rather,
clear and regular written communication in plain language about general findings and, if
possible, each participant’s data. Given the uncertain and ephemeral nature of research
funding, it is not realistic to expect periodic, individualized updates for an indefinite period
akin to direct-to-consumer genomics companies, whose business models can incorporate
monthly subscription fees for periodic revision based on new findings in the literature [47].
The object is not to hold research participants’ hands ad infinitum, but to maximize openness
and transparency. This is in part why Steven Brenner’s idea of a ‘Genome Commons’ is so
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compelling: it would be open to all and could presumably exist independent of the vagaries
of massive public funding [48]. Could a lay person use it? Perhaps not right out of the box,
but couldn’t such a resource reside along a continuum with other genetic databases meant
for public consumption such as a genetic testing registry [49] and SNPedia [12]?

As noted in previous sections, the citizen science community has already begun to take it
upon itself to develop tools for parsing genetic data. In the case of participants in the PGP,
true understanding of such data is more likely to occur because of the exam that is required
as part of the PGP consent process [50]. But even if raw data were returned without any sort
of barrier or mediation, | would argue that that would be a more responsible act than return
of no data, because it would respect participant autonomy and make it possible for the most
relevant party to exert control over her own data.

As for whether genetic and genomic scientists should be in the communication business at
all, the question is moot: they already are, even if they don’t realize it. We can bemoan the
very real public skepticism about evolution [51] and general deficiencies in science literacy
[52,53], but those of us who feed at the public trough cannot afford a “failure to
communicate” as stated by the character Luke in the film, Cool Hand Luke. It is incumbent
upon academic institutions to train their researchers to explain their findings. And indeed,
many in the genetics community insist that they want to engage the public [54]. Is there ever
a more ready-made opportunity than the one in every PI’s own backyard, that is, their cohort
of research participants?

Disclosure has harmful consequences

Telling someone what alleles they carry, the harmful consequences argument goes, can be
psychologically damaging [55]. It can bring unwanted surprises [56]. It can lead to
unnecessary procedures [35]. It can jeopardize one’s chances of getting insurance [57].

It is not clear to me how broadly applicable these conclusions are; the data tend to be sparse.
What is clear is that each is rooted in genetic exceptionalism, that is, the idea that the
‘immutable’ nature of DNA and its perceived role in shaping human identity warrants a
paternalistic, hands-on approach so as to protect people from their own genetic selves, a
standard that is not demanded by other types of health information [58,59]. Recent data
suggest, however, that even for relatively deterministic susceptibility mutations for late-
onset disorders such as hereditary breast cancer and Huntington’s disease, disclosure is
unlikely to produce long-term negative consequences for those who desire such information
[60-62]. Indeed, the work of Green and colleagues has demonstrated that disclosing these
sorts of genotype results can sometimes have a salutary effect [63,64]. In addition, the
insurance risks, at least thus far, remain almost entirely hypothetical [65,66]. The 2008 US
Genetic Information Nondiscrimination Act, which has health insurance and employment
protections in place (but also many loopholes), has yet to be tested in court [67].

Strangely, the risks and benefits of the status quo are rarely if ever discussed. What, one
wonders, are some of the harmful consequences of nondisclosure? A compelling argument
can be made that in the USA in the late 1970s, it was obstetricians’ failure to refer women
over the age of 35 for amniocentesis and the subsequent spate of wrongful birth litigation
that prompted the American College of Obstetricians and Gynecologists and the American
Academy of Pediatrics to insist that its members offer prenatal diagnosis or referrals to
prenatal diagnosis [68,69]. Similar litigation has touched the largely unregulated sperm
banking industry [70,71]. Given these precedents, it is not hard to imagine a research
participant in a genetic or genomic study conceiving a child with a hereditary disease, the
higher risk for which might have been anticipated.
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Conclusion: what's different this time?

| often liken the human genome to a savings bond. When we get it, we overpay. Eventually
— barring an economic meltdown (or a genomic bubble [19]) — it matures. For most of us,
the return on investment will be low. But for a few of us, the return on investment will be
substantial. This is exemplified by the recent case of a gravely ill young boy in Wisconsin
whose genome sequence revealed an X-linked mutation that made him a candidate for a
subsequent cord-blood transplant that probably saved his life [72,73]. If a researcher already
has such data in his/her possession, then it is an easy call to return it and act upon it. Indeed,
the rule of rescue demands it.

But if the meaning of the data is obscure, as is true for most genomic data, then the rule of
rescue does not apply. So why bother returning the information? The answer is because the
rule of rescue could apply tomorrow. How many of the more than 100 surgeries the
Wisconsin boy endured in infancy [72,73] could have been obviated had his genome
sequence been known and readily available and shepherded by those most invested in his
health, that is, his parents?

Research data and information found on the internet can be dubious indeed. But how many
instances of parents using social networking to improve, if not save their children’s lives do
we need before we recognize its potential power for positive health outcomes [74]? If it
were our loved one’s research data, presumably we would want to have it in our possession
or otherwise easily accessible and not be in the position of having to track it down and
unearth it years later.

The other broad reason researchers should return data to participants in their studies has to
do with culture change. One aspect of this is the inexorable and ongoing tide of social
media, information sharing and crowd sourcing in Western culture. To exclude human
research participants’ data from this movement seems unrealistic at best and toxic at worst.

The second cultural aspect is that, for all of the time and hassles involved, returning results
is a generous act. It is the right thing to do and as such can be expected to produce a tangible
return on investment in the form of participant goodwill and support for research. Recent
community-based participatory research in environmental biomonitoring strongly suggests
as much [75,76]. Thus, if one cannot return results for his participants, he should do it for
himself.

Future perspective

I cannot presume to know whether large-scale return of results will become a reality. At
present, one could argue that few near-term incentives exist for researchers to take it upon
themselves to return participant data. But the cost of generating DNA sequence data
continues to decline, while social networking and its application to science and health
continues to explode. Thus, | suspect that initiatives such as PatientsLikeMe, whose
membership now exceeds 100,000 [77] and has embedded routine sharing of results in its
operations [23,24], are already giving us a glimpse of the future.

Executive summary

. The issue of returning research results has become more acute with the
proliferation of human DNA sequencing studies.

. Bredenoord and colleagues outline some of the objections to full disclosure
of research results, which | rebut because in my opinion, they are
paternalistic, not necessarily in participants’ best interests and deny
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participants their autonomy, one of the foundational tenets of postwar
bioethics.

Disclosure promotes the therapeutic misconception

. One objection to return of results is that it encourages participants to conflate
research with healthcare. | argue that this conflation already occurs and that it
is disingenuous to pretend otherwise.

Disclosure rests on a mistaken interpretation of autonomy

. This argument holds that if an investigator offers no quid pro quo, then
participants will not have dashed expectations. | argue that this legalistic
approach misses the point; those researchers who do assume the burden of
returning results will reap the rewards vis-a-vis enrollment.

Disclosure would pose an untenable burden on research infrastructure

. Many investigators are unable and/or unwilling to acquire the necessary
clinical credentials to return research results. | argue that the Clinical
Laboratory Improvement Amendments of 1988 certification is not an
insurmountable hurdle and that return of clinically relevant (or even
interesting) results offers residual benefits in the form of abiding
relationships with the groups of people one studies.

Disclosure is not feasible

. Scientists can be reluctant to educate or otherwise communicate with the
public about their findings. | argue that these are part of the job description.
Interacting with the public — especially the public as represented in one’s
research cohorts — is a moral responsibility and in scientists’ own best
interests.

Disclosure has harmful consequences

. Critics of the return of research results worry about research data distressing
participants; prompting them to take drastic action; and suffering genetic
discrimination. | argue that there is little data to suggest that these things are
happening in the USA and that to deny research participants access to their
own data (if they want it) is to deny them their autonomy.
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