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Abstract
You were a patient at Hospital A several years ago when you were suffering from disease X, which
has long since resolved. You have just arrived home from a long day's work when the phone rings.
When you answer, a soothing voice says, “I am a scientist at Research Institution B two time zones
away. I was examining your DNA and found a variant associated with Disease Y that may be really
important for your health. Do you want to know about it?” If the scientist were particularly thoughtful,
she might ask, “Can you come here for genetic counseling?” You wonder, What is DNA? How did
she get mine? What is a variant? What is Disease Y? What is genetic counseling? Who is going to
pay for me to go to Research Institution B? Most important, you think, What choice do I have?

There are countless variations on this theme. The call can come from one of your own
physicians who was called by the investigator. Your physician may or may not be well informed
on what the reported finding about Disease Y means or how to respond. DNA testing can reveal
more than susceptibility to disease. People can learn that they do not have the biological
connections — parentage or evidence of ethnic origin — that they thought they did.

Colleagues who serve on the Institutional Review Board (IRB) in my institution tell me that
they currently do not permit “cold calls” of the type portrayed in the opening paragraph. Such
direct contacts have, however, occurred in the past, with or without the blessing of an IRB.
Sharing findings with the individual's physician, who is then supposed to serve as a learned
and wise intermediary, is not without problems either, given that many physicians understand
little about complex genetics. Yet the very existence of this project on managing incidental
findings in research demonstrates that some people believe that some research findings ought
to be available to participants.

Vignettes such as the one above only begin to identify issues that must be considered in
developing a policy on how to manage incidental findings in research, that is, findings that
were not the direct object of the study. One of the most salient issues is the potential for
discovering incidental findings in analysis of archived genetic data or samples. DNA, which
is present in almost all cells, can be obtained and stored in a variety of ways, and for numerous
reasons. Pathology laboratories are typically required to retain residual surgical specimens for
years and even decades. DNA can be extracted from leftover blood samples before they are
disposed of, which typically occurs a few days after collection. Blood spots containing DNA
are obtained for screening from virtually every newborn in the country; some states even store
these samples for decades. Large repositories of biological materials have been created for a
wide array of disorders, and are held by federal and state agencies, universities, and private
companies. Researchers throughout the world have collected over the years freezers full of
blood and tissue samples. Cell lines can be created and maintained as sources of DNA
indefinitely.
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Such samples are often collected for one purpose and subsequently used for another. A surgical
specimen may be used for teaching, test validation, or research. An investigator may collect a
sample to explore the impact of a particular genetic variant on one disease, only to learn later
that variants in different genes may also be relevant to the disease she is interested in or that
the original variant may be relevant to a completely different disorder. Investigators often share
stored samples and clinical information with other scientists hoping to advance our
understanding of health and disease. This kind of sharing has long occurred in research, though
less frequently in genetics research.1 Broader sharing in genetics and genomics research is
now encouraged and may soon be required by funders2 and publishers.3 A highly simplifed
representation of these archiving and sharing relationships is shown in Figure 1.

In light of this complex flow and use of samples, it is unlikely that people from whom DNA
samples are obtained fully understand the ways in which those samples can be shared and used.
While patients who seek care at teaching hospitals are often aware that research is conducted
there,4 forms for consent to treatment often make only general statements that pathologic
samples may be used for research. People who knowingly enroll in research protocols have
greater opportunities to learn about how DNA can be used for scientific investigation. Many
commentators have suggested that research participants should be given choices about
subsequent uses of DNA5 or at least informed about possible future research and given the
choice to opt out.6 Such disclosures and options, however, have not become common practice,
7 nor is there much evidence about how fully research participants understand and exercise the
choices they are offered. Moreover, a great deal of research is conducted without seeking
individual consent, either because the IRB waives that requirement or because identifiers are
removed so that the samples are no longer deemed to involve “human subjects.”8

That patients and research participants may be a little hazy about the use of DNA for research
is potentially problematic, since every use of clinical specimens for research and any
repurposing or sharing of research samples and results is an opportunity for incidental findings
as defined in this project. Although incidental findings are not new in genetics, the likelihood
of such discoveries has increased dramatically as a result of advances in technology and the
expansion of knowledge. In the past, most genetics studies examined a limited number of genes
or sites of genetic variation. The investigator would focus on a few candidate genes that were
thought to affect the trait or disease of interest. The scope of inquiry was narrow and hence the
likelihood of unsought findings was relatively low.

The commercial availability of “chips” that can assay hundreds of thousands or more single
nucleotide polymorphisms (SNPs) at a time has changed the face of genomics research,
permitting genome-wide association studies. New studies demonstrating correlations between
common diseases and specific sites of genetic variation are appearing with ever-increasing
frequency. It is already possible, for example, to ask whether an individual has genetic variants
associated with an increased risk of age-related macular degeneration, diabetes, Crohn's
disease, cardiovascular disease, schizophrenia, and bipolar disorder, to name just a few.9 Thus,
every time one of these genome-wide association studies is conducted, the researcher
theoretically has the opportunity to look in each individual's DNA not only for SNPs that
correlate with the disorder in which she is interested, but also for any other SNPs that other
investigators have identified as correlated with other disorders. SNPs are not the only sources
of genetic variation that potentially can be assessed across the genome. Insertions, deletions,
copy number variations, all of which affect more than one base pair, and epigenetic
modifications, which occur after DNA has been replicated, are some others that will be
important. Thus, the genomic scientist may ask, Do I look for all the other variants that my
method detects, even if it requires special software? If so, what do I do with my findings?
“Chip” makers face a similar set of questions: what SNPs that are known to be associated with
disease risk do we include on our product?
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A growing number of people argue that research participants are entitled to receive personal
research results.10 Daryl Pullman and Kathy Hodgkinson, for example, maintain that
investigators are morally obligated to return results of “genetic studies [that reveal risks of]
serious diseases with high recurrence risks, particularly those for which potential ameliorative
interventions exist.”11 Mary Kay Pelias states that research participants are entitled to receive
even provisional results.12 David Shalowitz and Franklin Miller urge that respect for persons
requires that research participants have access to all individual research results, particularly if
the participants ask.13 These commentators specifically reject proposals to limit disclosures
to results that are clinically useful. They argue instead that investigators should provide even
provisional results with explanations of the limitations of the data. In their view, researchers
always bear the burden of justifying nondisclosure. Isaac Kohane and his collaborators recently
proposed creating a computer system in which research participants, by defining their own
preferences for information, would have complete control over their access to those research
results that the researchers have judged to be sufficiently valid.14 Their reasoning, though
focused on research results, is broad enough in most cases to support a claim by research
participants to include incidental findings as well.

A great deal of research is conducted without seeking individual consent, either
because the IRB waives that requirement or because identifiers are removed so that
the samples are no longer deemed to involve “human subjects.”

Investigators' decisions not to obtain the software needed to examine individual results beyond
those under study and manufacturers' choices not to put on chips disease-associated SNPs with
those needed for the research are not likely to be viewed with favor by those research
participants who want to receive incidental findings. The experience with newborn screening
using tandem mass spectrometry (MS/MS), though not completely analogous to research
uncovering incidental findings, powerfully demonstrates the demand for information and
impatience with decisions not to look for and report all ascertainable findings. Unlike most
previous newborn screening methods, which could detect only one disorder at a time, MS/MS
can detect dozens and even hundreds of metabolic abnormalities at the same time. The rapid
move toward reporting all the abnormalities detectable by MS/MS, not just those of known
clinical utility, was driven in large part by the view that everything that can be revealed by a
technology must be sought and disclosed.15

Yet prior experiences with similar disclosure dilemmas in genetics suggest that telling
everything may not always be the best option and certainly is not universally practiced. By far
the most common incidental finding in genetics is misattributed paternity, which is typically
estimated to occur in 1-10 percent of pregnancies.16 Although clinical and forensic testing for
the purpose of ascertaining paternity is common, in genetics research, non-parentage is detected
only as a consequence of looking for contributions of genetic variation to disease. In that
context, then, demonstrating non-parentage is an incidental finding. For years, partial or
complete non-disclosure of such findings has been the most common practice in both the
clinical and research settings.17 For example, if the husband is found not to carry the mutation
that affects a child with an autosomal recessive disorder born to his wife, he is frequently told
only that the recurrence risk is very low. The wife, however, may be told individually about
the finding of misattributed paternity, which she can then deal with as she sees fit. Non-
disclosure is probably even more common in the research setting. The foundations of this
practice of partial disclosure or nondisclosure lie in the clinician's and investigator's concern
that revelation of misattributed paternity will disrupt the family, perhaps leading to domestic
violence or abandonment, as well as in a more reflexive desire to avoid getting involved in
sticky situations. Partial disclosure or nondisclosure, however, has been criticized for
undermining the man's and the child's rights to know about their biological connections, their
heritage, and the truth of their family relations.18
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To avoid these dilemmas, clinicians are advised to tell women prior to testing about the risk
of uncovering misattributed paternity, giving them the option of not going forward or at least
knowledge of what can happen.19 No data exist on the frequency with which such advice is
actually given, but raising the possibility of infidelity is not easy, particularly if the woman's
partner is in the room. IRBs increasingly require that the possibility of discovering
misattributed paternity be included in research consent forms,20 but the efficacy of such
warnings is questionable given participants' incomplete retention of the content of consent
forms.21

Pleiotropy — when a particular gene has more than one function — is another potential source
of unexpected findings, as genetic testing for one purpose may yield undesired results about a
different problem.22 The classic example of this is testing for alleles of the ApoE gene. In the
past, clinicians considered offering testing to individuals seeking to reduce their cardiovascular
risk factors in order to determine whether they had the ε2 allele of this gene, which confers
increased risk. The ε4 allele, however, is more complex than the ε2 allele because it is associated
not only with elevated cardiovascular risk but also with increased risk of Alzheimer disease,
a topic that individuals often avoid.23 Great distress can occur when there is no discussion
before testing about the possibility of learning about Alzheimer risk, a topic explored in “A
Question of Genes: Inherited Risks,” a show produced by Noel Schwerin and shown on public
television in 1997.24 Once this problem was appreciated, counseling about the chance of
learning ApoEε4 status was widely recommended when considering testing ApoE to assess
cardiovascular risk as well as when conducting research.25 Interestingly, ApoE testing never
became very common, not because of these thorny ethical concerns, but because statins, which
address cardiovascular risk in part by reducing cholesterol levels, made ApoE status almost
completely irrelevant clinically.

A group convened in 1994 by the Centers for Disease Control and Prevention (CDC) and the
National Center for Human Genome Research (NCHGR) (predecessor to the National Human
Genome Research Institute) was confronted by two more challenges.26 One was that the CDC
in the third National Health and Nutrition Examination Survey (NHANES – III) had stated in
their consent form that they were collecting DNA as part of the extensive medical evaluation
required for that study and that they would return all results to the participants. The CDC
subsequently wondered whether they had provided the participants with enough information
to consent knowingly to receive genetic test results, some of which had unclear significance.
The other challenge emerged from a series of anecdotal reports that other investigators had
tested residual surgical specimens from cancer patients for germ-line mutations in genes such
as BRCA1 and BRCA2 and HNPCC and then called the patients with the results, much as in
the opening vignette above. Some of these patients in the early 1990s were angered and upset
by these calls, as they had no idea their samples were involved in research, the calls came from
researchers they did not know, and in some cases the calls came years after the patients had
been treated. Some of them called Dr. Francis Collins, the Director of the NCHGR, who
recounted their complaints to the Working Group in open session. After extensive
deliberations, the group convened by the CDC and NCHGR recommended obtaining full
informed consent from research subjects and patients whose samples could be used in research
involving potentially identifiable samples; this full informed consent form would specifically
address the circumstances under which research results would be shared.

The National Bioethics Advisory Commission subsequently endorsed the notion that informed
consent documents should address disclosure of individual research results before research is
conducted and added that

IRBs should develop general guidelines for the disclosure of the results of research
to subjects and require investigators to address these issues explicitly in their research
plans. In general, these guidelines should reflect the presumption that the disclosure
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of research results to subjects represents an exceptional circumstance. Such disclosure
should occur only when all of the following apply:

a. the findings are scientifically valid and confirmed,

b. the findings have significant implications for the subject's health concerns,
and

c. a course of action to ameliorate or treat these concerns is readily available.
27

It is difficult to imagine what research results regarding complex phenotypes could meet this
threshold. As noted above, however, there are those who argue that these criteria are too
stringent or that some results fulfill these requirements. Still other commentators have
recommended that investigators who wish to return research findings undergo review by an
IRB or other body to ensure that the requirements of validity and utility are met.28

The Clinical Laboratories Improvement Amendments (CLIA), which mandate that laboratory
results to be used diagnostically meet stringent quality assurance requirements, represent
another hurdle.29 Most research laboratories do not adhere to CLIA requirements, so that
providing individual results on the grounds that the participants will value them and may act
upon them arguably violates the statute. Nonetheless, a working group of the National Heart,
Lung, and Blood Institute (NHLBI) recommended that certain individual research results could
be returned to participants if labeled as “research results” even if they were not obtained in a
CLIA-approved laboratory, so long as no CLIA-approved laboratory was available and the test
was “run by two different methods and/or under the…direct supervision of a CLIA certified
laboratory to confirm results.”30 While these recommendations clearly reflect the tension at
the heart of this project, how they can be squared with CLIA is by no means clear.

So where does this leave me? I recognize that some scholars' arguments that people should get
all research results support a claim to incidental findings as well. I also believe that some
patients and research participants want to receive incidental findings. However, I remain
reluctant to endorse low barriers to disclosure.

Certainly, the possibility of incidental findings in research should be addressed in consent
forms. It is impossible to anticipate everything that might be discovered, but something can be
said about the difference between monogenic fully penetrant disorders and the kinds of relative
risks that are more likely to be found. Most people, for example, would see a difference between
incidental detection of a mutation in the APC gene that will cause them to develop colon cancer
if their colon is not removed and a mutation that mildly increases their risk of developing
hypertension, a disorder that would ordinarily be detected in the course of routine care.

Yet the inability to educate research participants fully in the consent process about the array
of possible incidental findings means that oversight of investigators' decisions to disclose and
processes of conveying information is crucial. Although the conservative criteria proposed by
NBAC and many others regarding the disclosure of research findings appear to me to be
appropriate for incidental findings as well, the heat of the current debate about access to all
results obtained in research, whether intended or incidental, means more discussion about the
criteria for disclosure is warranted.

The inability to educate research participants fully in the consent process about the
array of possible incidental findings means that oversight of investigators' decisions
to disclose and processes of conveying information is crucial.

But by far the most important reason for my hesitancy is that most people do not know how
their DNA is being used in research, what conditions are being investigated, or even that
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research is going on at all. This is not like research on functional magnetic resonance imaging
(fMRI) or computed tomography (CT) colonography in which people at least know they have
been in a scanner. In most cases of genomics research using archived samples, the problem of
the “cold call” and the question that often follows — How can I say I do not want to know
when someone says they have important information about me? — is unavoidable. It may be
appropriate or even desirable to offer people choices about incidental findings before the
research begins. But especially since so many people who are at known genetic risk opt not to
be tested when given a choice beforehand,31 a general policy of offering incidental findings
to unsuspecting people who had not previously thought about the issue just does not seem right.
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Figure 1. Archiving and Sharing DNA
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