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esearchers, institutional review boards (IRBs),
Rparticipants in human subjects research, and
their families face an important but largely
neglected problem — how should incidental find-
ings (IFs) be managed in human subjects research. If
researchers unexpectedly stumble upon information
of potential health or reproductive significance, should
they seek expert evaluation, contact the participant’s
physician, tell the research participant, or respond
with some combination? What should consent forms
and the entire consent process say about how IFs will
be handled in research? What should IRBs require?
An IF is a finding concerning an individual research
participant that has potential health or reproductive
importance and is discovered in the course of conduct-
ing research but is beyond the aims of the study. This
means that IFs may be on variables not directly under
study and may not be anticipated in the research pro-
tocol. Examples include:

e an IF on a genomic microarray suggesting a
genetic or chromosomal variant of potential clini-
cal importance beyond the variants or genotype-
phenotype associations directly under study,

e an IF of misattributed paternity or parentage in a
genetic family study,

e anunexpected mass or aneurysm visualized in the
course of structural magnetic resonance imaging
(MRI) of the brain, and

e an unexpected mass at the base of the lung
discovered in computed tomography (CT)
colonography.

We focus here on IFs discovered in the course of
research, not clinical care. A significant literature
already addresses incidental or accidental findings
discovered in the course of non-research clinical care
or screening (e.g., an adrenal tumor serendipitously
discovered, sometimes called an “incidentaloma”).!
However, attention to IFs in research is at an earlier
stage. No consensus exists as yet on how to handle
them.
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Research IFs can arise in collecting and analyz-
ing research images and data, but may also arise in
determining whether a potential research participant
qualifies for inclusion in the study population or in
collecting baseline physiological information. Exam-
ples of eligibility and baseline IFs include discovery
of an anomalous EKG of potential clinical concern in
determining whether a potential research participant
qualifies as a normal control for a cardiac study, or
similar unexpected findings of abnormal blood pres-
sure, blood chemistry, or pregnancy.

We focus here on physiological and genetic IFs,
rather than social and behavioral IFs. An example
of the latter would be observed signs of alcohol abuse
in an adolescent serving as a research participant in
a functional MRI (fMRI) study of adolescent cogni-
tion that is unrelated to alcohol use. Other examples
would include signs of physical abuse or suicidality
in studies unrelated to those phenomena. Social and
behavioral IFs raise somewhat different issues. For
instance, some may be harder to ascertain than physi-
ological and genetic IFs, and law may compel report-
ing signs of abuse to authorities.

We further focus on IFs in two major research
domains, genetic/genomic research and imaging

Further, both empirical study of IFs and norma-
tive discussion of how best to handle them are more
advanced in imaging than in genetic and genomic
research.” Our imaging comparisons focus on neu-
roimaging research using MRI and CT colonography
research, two specific domains in which progress has
been made on IFs.
We consequently analyzed:

e IFs in genetics/genomics, examining a range of
research methodologies from (a) genetic family
studies to identify genetic and/or chromosomal
variants associated with phenotypic disease, sus-
ceptibility, or carrier status; to (b) large-scale
genomic analysis of stretches of the human
genome including whole-genome analysis (WGA)
(or genome-wide association studies (GWAS))
often using some type of microarray chip in order
to identify genetic, genomic, and/or chromosomal
variants; to

e IFs in imaging, using as our examples anatomic
imaging of the brain by MRI (whether in struc-
tural studies of the brain or as a structural prelude
to functional studies of brain activation in fMRI)
and imaging of the colon and extracolonic torso in

CT colonography.

An IF is a finding concerning an individual
research participant that has potential health or
reproductive importance and is discovered in the
course of conducting research but is beyond the
aims of the study. This means that IFs may be on
variables not directly under study and may not be

anticipated in the research protocol.

These comparisons allowed us to
explore the contrasts among these
research domains shown in Table 1.

This paper thus offers recom-
mendations for how to anticipate
and manage IFs in genetic and
genomic research and in imaging
research, focusing on neuroimaging
using MRI and CT colonography
as examples. However, our analy-
sis suggests broader application to

research. Commentators are beginning to recog-
nize the tremendous importance of IFs in genetic
and genomic research, particularly as we now face
a genomic revolution in medicine.> Genetic family
research actually yielded one of the earliest discussed
types of IF, misattributed paternity.? With the later
growth of genomic research and now genome-wide
studies, substantial debate exists on whether to return
individual research results to participants.* Less dis-
cussed is the equally important question of whether to
return IFs, including IFs that emerge in reanalysis of
archived datasets.

Comparison to IFs in imaging studies is instructive.
Defining IFs in imaging studies tends to be easier (e.g.,
an extracolonic finding in CT colonography research).
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other domains of human subjects
research.

A growing literature calls for guidance on how to
manage research IFs and attempts to document the
prevalence of IFs in different kinds of research. Stud-
ies vary in their methodology and sample, yielding
a wide range of prevalence figures, but nonetheless
suggesting that researchers face the IF problem with
some frequency. Thus, the literature reports:

e an IF of misattributed paternity at a prevalence
often cited at 10% for the general population,
though this figure is hard to verify and a range of
numbers have been found in different populations
in both research and non-research settings,®
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an IF in 13%-84% of brain fMRI or MRI scans,’

and

an IF defined as an extracolonic findings in 15%-

89% of participants’ images.8

Table |

Clearly, more research is needed to clarify prevalence

for different kinds of IFs in different research popula-

tions including affected participants and normal con-

trols. However, the data to date suggest that research-

Research Domains Studied to Form Recommendations on Handling Research IFs

Researcher

Subjects

Settings

IFs — key examples

Genetic
family
studies

M.D. or Ph.D.

Adults & children
Affected & normal
Individuals &
families

Clinical or non-clinical

*  Misattributed
paternity

*  Other mis-
attributed lineage
(e.g., undisclosed
adoption)

*  Unanticipated
genetic or chro-
mosomal variant
beyond genes or
chromosomes
being studied

Genomic
microarrays

M.D. or Ph.D.

Adults & children
Affected & normal
Individuals, fami-
lies & populations

Clinical or non-clinical

Reanalysis of archived
data

*  Misattributed
paternity

e Other mis-
attributed lineage
(e.g., undisclosed
adoption)

*  Unanticipated
genetic or chro-
mosomal variant
beyond genes or
chromosomes
being studied

*  Pleiotropy — new
unexpected clini-
cal implication of
genetic pattern

MRI of brain

Ph.D. or M.D. (often
non-physician Ph.D.)

Adults & children
Affected & normal
Individuals

Often non-clinical

*  Unexpected mass

*  Aneurysm

. Bleed/stroke

. Evidence of
current or past
trauma to brain

. Malformation

. Anatomic evi-
dence of dementia

CT colonography

M.D. because requires
invasive procedure
with colon insufflation

Adults
Affected & normal
Individuals

Clinical

*  Extracolonic find-
ings anywhere in
torso (e.g., aortic
aneurysm, renal
neoplasm)

*  Colonic findings
unrelated to neo-
plasia (e.g., inflam-
matory bowel
disease)
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ers and IRBs should anticipate IFs and consider in
advance how best to manage them.?
Research IFs raise difficult questions including;:

e Do researchers, including non-M.D. researchers,
have an obligation to examine their data for IFs
and recognize them?

e What should researchers do once they see a sus-
pected IF? For example, should they seek a con-
sult with a specialist with expertise in clinically
evaluating the data or scan in question (e.g., a
radiologist, neuroradiologist, or a clinical genet-
icist)? In the case of a genetics IF, should they
seek testing from a genetics laboratory approved
to perform clinical tests under the Clinical Labo-
ratory Improvements Amendments (CLIA)?1°

e What, if anything, should the research participant
be told?

e What should the guardian of the minor partici-
pant or representative of an adult participant with
diminished mental capacity be told?

e What should research protocols and consent
forms say about how IFs will be handled and what
should IRBs require?

These are some of the key questions we addressed in
performing a multi-disciplinary evaluation of how IFs
are being approached now and should be handled.
We examined the ethical, legal, scientific, and clinical
questions. This paper presents our normative conclu-
sions, schooled by empirical analysis of the guidance
on IFs currently available to researchers. Thus, we
analyzed whether and how model research consent
forms on the websites of the 100 universities receiv-
ing the most National Institutes of Health (NIH)
research funding currently address IFs; whether and
how research consent forms publicly available on the
Internet currently address IFs; what federal authori-
ties recommend, if anything (including NTH, the Food
& Drug Administration (FDA), Centers for Disease
Control (CDC), and Department of Veterans Affairs
(VA)); and what key professional societies germane to
the research domains on which we focus recommend,
if anything. Those data are reported and analyzed
elsewhere.! However, they show that there is little
guidance available on how to handle IFs in research
and no consensus as yet on the best approach. We
sought to address this problem.

I. How Do IFs Arise?
We found that IFs arise somewhat differently in each
research domain on which we focused.
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A. Genetic Family Studies

Individuals, couples, and families may seek genetic
analysis in the course of clinical care and reproductive
planning.? Here, however, we are focusing on genetic
family studies in the course of research. Research-
ers may identify a genetic or chromosomal variant
that they suspect causes or increases susceptibility to
phenotypic disease or disability; the researchers may
then seek to study genetic and phenotypic patterns
in an affected family or families to better understand
the underlying genetics. Conversely, researchers may
start with a phenotypic disease or disability and pur-
sue genetic analysis of a family or families to seek the
genetic cause or susceptibility.

Typically in such studies, researchers seek to per-
form genetic analysis of family members known to
be affected as well as others in the family to clarify
whether the latter are affected, carriers, or unaffected.
The family pattern, or pedigree, may shed light on the
underlying genetics. The genetics itself may be clari-
fied through linkage analysis, molecular DNA analy-
sis, analyzing the metabolic products of genetic vari-
ants, or chromosomal analysis (by a range of methods
including karyotyping and array comparative genomic
hybridization (aCGH)). Thus, although we discuss
below large-scale studies using genomic microarrays,
microarrays may also be used in smaller-scale family
genetic studies.

In the course of performing family studies, misat-
tributed paternity or other misattributed lineage may
be discovered by the researchers.’? For example, if a
child is affected by a disorder recessively transmitted
and the mother but not the father is a carrier, this will
suggest misattributed paternity. If neither parentis a
carrier, this may suggest undisclosed adoption, embryo
donation, or some other scenario in which the rearing
parents are not the genetic parents. Though studies
report roughly a 10% incidence of misattributed pater-
nity, there is wide agreement that this figure is poorly
supported and more data are needed.”* Perhaps the
most ethically challenging finding of misattributed
paternity in a genetic family study would reveal incest;
we have found no incidence figures on this. Ravitsky
and Wilfond also note misattributed ethnic or cultural
identity in ancestry studies and a finding bearing on
genetic basis of tribal affiliation.’

A second form of IF in genetic family research is
unexpected discovery of a genetic or chromosomal
variant of potential clinical concern that is not the vari-
ant under study. Chromosomal analysis could reveal
unexpected abnormalities in chromosomal regions not
under study. Similarly, linkage analysis could reveal
unexpected mutations in the regions under study or
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nearby regions. We have found no studies reporting
the incidence of this kind of research IF.

A substantial amount of genetic family research is
performed in research labs that are not CLIA-certified
to perform testing for clinical diagnosis. For some
genetic conditions under study there simply is no
CLIA-approved laboratory offering testing.’6 Accord-
ing to Gene Tests (www.geneclinics.org), genetic test-
ing is available for approximately 1500 diseases in its
database, but for approximately 20% of those condi-
tions, genetic testing is only available in a research
laboratory.”” This means that some IFs will be found
by labs that are not certified to perform clinical genetic
testing and further, that for some of those genetic IFs,
no confirmatory testing by a CLIA-approved labora-
tory will be available.

B. Large-Scale Genomic Studies Using Microarrays
While genetic studies tend to focus on one gene or
a small number of genes, genomic studies focus on
many genes and their interaction by studying seg-
ments of the genome. Increasingly, research involves
collecting data on the entire genome (as in GWAS).
Genomic research tends to involve large numbers of
subjects in population-based investigation of the rela-
tionship between genomic and phenotypic variations.
Typically these studies utilize genomic microarrays to
allow efficient analysis of large numbers of data points
in many subjects.

Genomic microarrays use chips (pieces of DNA or
RNA (probes) deposited in an array on a solid surface
such as a microscope slide) to analyze genetic or chro-
mosomal variants over large stretches of the genome.
There are several kinds of microarrays, including those
capturing data on DNA and on RNA expression and
microarrays for analysis of cytogenetic abnormalities.
Microarrays perform analysis at different levels of
genomic resolution depending on the probes used and
how the applicable software analyzes the data points.
Thus, microarray analysis may reveal the sequence of
base pairs, the presence of genes, gene expression, or
chromosomal variation.

A chip may target only areas under study or may
not be targeted and indeed may cover the full genome.
Even a targeted chip may be designed to include
genomic regions bordering the region of focal concern
and so may pick up IFs in those adjacent regions. The
chip is coupled with computer software to perform
the analysis. Even when the chip itself is not targeted
to areas under study, the software may be designed to
mask all except the domain to be analyzed. Here again,
however, the software may analyze regions adjacent to
those directly under study. Though some laboratories

design their own chip and software to address their
research questions, others purchase commercially
available products, which may or may not be tailored
to the research question at issue.

The potential for genomic microarrays to generate
IFs depends on the research question under investiga-
tion. If microarray analysis is used to identify genomic
patterns associated with certain phenotypic patholo-
gies or susceptibilities, then an IF would be a genomic
pattern of potential clinical concern beyond those pat-
terns under study. This could include copy-number
variants (CNVs), genetic insertions, deletions, and
duplications whose meaning is not clear but whose
deviation from normal is great enough to raise health
concerns.’® If the chip is not targeted to the domains
under study and the software does not mask other
results, the opportunities for IFs will increase. How-
ever, even if the chip is targeted or the software masks
other results, unexpected patterns not under study in
the genetic and chromosomal regions being examined
may yield IFs, as may unexpected pleiotropy (the phe-
nomenon whereby a single gene can code for multiple
phenotypic traits, such as in the case of APOE alleles,
which can affect susceptibility to both cardiac and
Alzheimer disease, so that research on the genetics of
susceptibility to cardiac disease may thus also reveal
susceptibility to Alzheimer disease). In addition, IFs
may appear in analysis of boundary regions, as noted
above.

Microarrays can also be used in research rang-
ing over large stretches of the genome or the whole
genome to seek associations between genetic patterns
and phenotypic pathology in populations. Increas-
ingly, tissue sample biobanks and DNA databanks
are being set up to facilitate this kind of large-scale
genomic epidemiology often pursued as “discovery
research.”? In such discovery research it is harder to
identify what might be an IF, as any genomic pattern
correlating with pathology may be captured and stud-
ied. However, if the declared aim of genomic research
analysis is to study certain pathologies (e.g., cardiac
illness, high blood pressure, or asthma), genomic pat-
terns suggesting other clinical concerns for an indi-
vidual may be considered IFs.

Wehave found almost noliterature on IFsin genomic
microarray analysis and no studies of incidence. One
recent article argues statistically that genomic medi-
cine using microarray analysis can be expected to pro-
duce an abundance of IFs, many of which will turn
out to be false positives in normal populations.2° This
study, however, did not focus on research IFs distin-
guished from clinical IFs.2!
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Table 2

Comparison of Classification Systems for Incidental Findings in Imaging

Neuroimaging*

CT Colonography**

Need for immediate referral for clinical evaluation

E4 — “Potentially Important Finding”;“Communicate to referring
physician”

Need for urgent referral

Need for routine referral

E3 — “Likely Unimportant Finding, Incompletely Characterized”;
“work-up may be indicated”

No need for referral

E2 — “Clinically Unimportant Finding”; "No work-up indicated”
El —*“Normal Exam or Anatomic Variant”

* B. Kim et al.,“Incidental Findings on Pediatric MR Images of the Brain,” AJNR American Journal of Neuroradiology 23, no. 10

(2002): 1674-1677, at 1675.

* M. E. Zalis et al.,“CT Colonography Reporting and Data Systems:A Consensus Proposal,” Radiology 236, no. | (2005): 3-9, at 8.

Category EO is “Limited Exam.”

Much genomic analysis will be conducted in research
labs that are not CLIA-approved to perform clinical
genetic testing.?> Thus, IFs may be discovered in such
labs and, depending on the genetic IF of concern, con-
firmatory testing by a CLIA-approved lab may or may
not be available.

C. MRI of the Brain
Structural MRI of the brain reveals anatomical struc-
tures in the brain and elsewhere in the skull, depend-
ing on the field imaged. Although MRI is not the only
neuroimaging methodology (others include CT scans,
positron emission tomography (PET) scans, and sin-
gle photon emission computed tomography (SPECT)
scans), MRI research is sufficiently active that it has
yielded the most developed discussion of IFs to date.2?
This may be because, as compared to other imaging
technologies, MRI is more commonly used to study
normal populations due to its signal characteristics
and lack of ionizing radiation. The literature on IFs
in MRI research on the brain focuses on structural (as
opposed to functional) anomalies of potential health
concern on MRI scans. Data on what constitutes nor-
mal versus anomalous function in the brain are not
yet robust enough to discriminate reliably functional
anomalies of potential clinical concern. Thus, we
focus on structural IFs generated by MRI, whether
generated by structural or functional imaging.
Whenever the brain and other contents of the skull
are imaged, anatomical malformations, masses, evi-
dence of cranial bleed or stroke, evidence of infection,
evidence of injury, and evidence of dementia may be
discovered. However, research scans are typically
not optimized to image these IFs; the scan sequences
are different in research, yielding less detailed infor-
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mation about brain anatomy.?* Further, researchers
investigating the brain using MRI may not be trained
to interpret the scan clinically; they may not be neu-
roradiologists, radiologists, or even physicians. Much
neuroimaging research is conducted by Ph.D.s, par-
ticularly functional MRI research. Even the broader
research team may not include someone trained to
read scans clinically. Thus, IFs may arise when a Ph.D.
principal investigator, co-investigators, or students
read a research scan but happen to notice something
that looks unusual.

As noted above, studies report IF prevalence rates
of 13%-84%. Prevalence may be affected by the study
population, scanning protocol, and definition of IF.
IFs are classified as needing immediate referral, urgent
referral, routine referral, or no referral. (See Table 2.)
IFs needing immediate referral were found in up to
1.2% of participants; IFs needing urgent referral were
found in 0.4% to 14% of participants; IFs needing
routine referral were found in 1.8% to 43% of partici-
pants; and IFs needing no referral were found in 13%
t0 40.4% of participants.2

in neuroimaging focus on issues including whether
researchers have a duty to seek consultation from a
neuroradiologist or radiologist to determine whether
an IF requiring further clinical attention is present
and to whom the IF should be reported.2¢

D. CT Colonography Research
CT colonography is an imaging technology moving
rapidly into clinical use. However, significant research
continues including The National CT Colonography
Trial ("ACRIN 6664.”).27 Unlike traditional colonos-
copy, which invasively visualizes the colon and rec-
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tum after bowel cleansing and sedation by intubating
the colon with an endoscope, CT colonography uses
low-dose CT scans to image the colorectum follow-
ing bowel preparation and air insufflation. CT colo-
nography images the entire pelvis and abdomen as
well as the lung bases. CT colonography thus has the
capacity to identify IFs throughout the torso. Indeed,
a recent report compiling the prevalence of extraco-
lonic findings found in a number of studies shows that
40% of patients are recorded as having IFs.28 These
IFs include anatomical malformations, masses, aneu-
rysms, evidence of infection, and evidence of injury or
trauma. However, CT colonography at a low-radiation
dose and without the use of intravenous or oral con-
trast material may fail to detect important extracolonic
low-attenuating lesions (e.g., gastric carcinoma).?®

Research CT colonography datasets are generally
interpreted by specialized abdominal radiologists,
who are familiar with the clinical implications of IFs
and potential follow-up tests. Faced with a scan that
images the entire torso, research colonographers rou-
tinely examine the colorectal data for neoplasia and
extracolonic abdomen and pelvis for other findings of
potential health significance. Extracolonic findings
in research colonography are considered IFs and are
usually dictated at the time of the procedure.?! IFs of
high clinical significance, defined as those requiring
medical or surgical attention,?? are communicated to
the participant or the participant’s physician through
a variety of mechanisms, including a formal clinical
report, a letter or fax to the physician, or direct partici-
pant contact.3?* While many colonography researchers

report discussing the potential for

Our analysis of key ethics sources concludes that
researchers have an obligation to address the
possibility of discovering IFs not only in their
protocol and communications with the IRB, but
also in their consent forms and communications
with those being recruited to the study and

research participants.

IFs with research participants prior
to CT scanning, fewer researchers
have included an explanation of IFs
in their written consent form.3?* The
cost of diagnostic imaging to follow
up on IFs is estimated to be approxi-
mately $24-$34 per participant in
the study.?

A scale for grading and report-
ing extracolonic findings (EO to
E4) based on their significance and
specificity (“C-RADS”) has been

Because CT colonography involves insufflation of
the colon through a rectal catheter and carries a small
risk of colonic perforation,?° the procedure is per-
formed in a clinical setting. The exam itself is gener-
ally performed by a radiologic technologist and nurse
(or radiologist), with the researcher-physician inter-
preting CT colonography datasets at an off-line com-
puter workstation. Depending on the study design,
CT results may be communicated to an endoscopist
prior to subsequent colonoscopy to provide a compari-
son reference standard. Research participants in CT
colonography studies may be at normal or at increased
risk for colon cancer, symptomatic or asymptomatic,
or may be referred following an incomplete endos-
copy. Inthisresearch context, then, IFs generally refer
to extracolonic findings (those outside of the colon) or
less commonly colonic findings unrelated to colonic
neoplasia (e.g., inflammatory bowel disease). Note
that some CT colonography studies such as ACRIN
6664 have prospectively included evaluation of extra-
colonic findings as a specific sub-aim of their study, so
that IFs in this research context are greatly reduced by
the broad aims of the study.

developed by the Working Group on

Virtual Colonography.?¢ (See Table
2.) An EO indicates “limited exam” and an E1 a “nor-
mal exam or anatomic variant.” An E2 marks a “clini-
cally unimportant finding” for which a work-up is not
indicated. An E3 finding signals a “likely unimportant
finding, incompletely characterized” for which a “work-
up may be indicated.” Most serious is an E4 designa-
tion, for a “potentially important finding;” reporting
the finding to the referring physician is required. This
scale tries to tailor response to the probable gravity of
the finding and avoid over-reporting of unimportant
findings, as these can lead to unnecessary costs and
burdens of work-up, participant anxiety, and even
harm resulting from the follow-up tests.

It is tempting to define IFs in CT colonography
simply on the basis of anatomical location, that is, all
findings outside the colon. However, some findings
within the colon may be unexpected and beyond the
variables of immediate concern. This would include
structural abnormalities (e.g., diverticulitis) unrelated
to disease processes of concern, objects in the colon,
and evidence of injury or trauma (e.g., perforation at
prior endoscopy).
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As noted above, studies have found IFs in 15% to
89% of study participants, depending on the popula-
tion’s risk profile. Though the majority of these find-
ings are considered clinically insignificant, approxi-
mately 10% of participants have an extracolonic
finding of potential medical significance needing fur-
ther clinical response.?” Thus, radiologists have begun
to address the question of which IFs are insignificant
and should not be reported. Some CT colonography
researchers have adopted a practice of reporting only
highly significant IFs, as some radiological findings
are nonspecific or common.?® Further, the Fleischner
Society of thoracic radiologists now recommends that
for non-smokers at low risk, no follow-up surveillance

with reference to the aims of the original study or the
reanalysis or both? Further, what obligations do sec-
ondary researchers (and those following) have to iden-
tify and report IFs? Do the original researchers who
collected the data retain an obligation to the research
participants that would create ongoing duties with
respect to subsequently identified IFs?*3 Underlying
these questions is the issue of whether these datasets
should be anonymized and if so, to what degree.*

If the data are fully anonymized and identifica-
tion of research participants is impossible, even for
the original researchers, then IFs cannot be reported
to individual research participants. Moreover, the
research no longer meets the definition of human

If an IF is identified and thought to merit a clinical evaluation, it may
turn out to be a false-positive, once the suspected pathology is ruled out,
or it may yield ambiguous results at work-up, with pathology neither
verified nor ruled out. In both of these cases, identification of the IF
yields burden with no clear benefit.

is needed when an incidental pulmonary nodule of
4 mm or less is discovered at CT.39 This is part of a
larger emerging debate in CT colonography over the
net benefit or burden of identifying specific extraco-
lonic findings.*°

E. Reanalysts of Archived Data
Each of these research domains may generate data
archived for future reanalysis. In genetic family
research, the blood or other cells analyzed may be pre-
served or the genetic data derived from samples may
be archived to allow further analysis. Genomic micro-
array research is particularly likely to yield datasets
archived for future reanalysis. Indeed, researchers
may intentionally gather more data than needed for
their own research in order to permit further analysis
later. A number of researchers, research institutions,
and commercial laboratories are establishing DNA
biobanks to permit successive analyses over time and
important public databases have been established,
with requirements that researchers deposit their
data.** Neuroimaging and CT colonography data-
sets are generally archived digitally on computer hard
drives, or preserved as part of the patient record using
PACS (picture archiving and communication systems)
along with clinical radiological images.*2

Archived data preserved for reanalysis in future
research studies raise the question of what consti-
tutes an IF in the future study — should it be defined
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subjects research in the federal Common Rule set-
ting ethics standards for human subjects research.*
However, archived data may be less fully anony-
mized, so that secondary researchers have access to
identifying information or a code rendering subjects
identifiable. Secondary researchers may have direct
access to that information, access through the original
researchers, or access through an independent inter-
mediary. Controversy surrounds research on data that
the secondary researcher cannot identify but that the
original researchers or an independent intermediary
can indeed identify because they hold the code: does
this research qualify as human subjects research and
impose obligations accordingly, even on the secondary
researchers?6

At the bottom line, whenever archived data are not
fully anonymized (that is, the original researchers, sec-
ondary researchers, or an independent intermediary
can identify individual research participants), the IF
problem may remain. Indeed, one can argue that data
should not be anonymized simply for the purposes of
avoiding the IF problem, as this may deprive research
participants of potential clinical benefit.*” NIH policy
for genome-wide association studies (GWAS) con-
ducted or supported by NIH provides for later sub-
mission to a GWAS repository without identifiable
information but in coded form, with the keys held by
submitting institutions. Thus, “the NTH GWAS data
repository and secondary data users...will not be able
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to return individual results directly to subjects. Sec-
ondary investigators may share their findings with
primary investigators, who may determine whether...
to return individual or aggregate research results to
participants whose health may be affected....”® Con-
sequently, an IF likely to be life-saving or allow the
research participant to avoid or ameliorate grave dis-
ease would raise the question of whether the institu-
tion holding the code should be notified of the IF to
consider contacting the research participant. We con-
sider this further below.

II. Framework for Recommendations

Researchers have ethical duties to research partici-
pants that derive from several primary sources. Fed-
eral regulations governing human subjects research
(both the Common Rule used by a large number of
federal agencies*® and variants at other agencies such
as the FDA°) set substantive requirements for ethical
research and a procedural system for applying them
through local IRBs. However, a large literature on
research ethics interprets those rules and bases fur-
ther researcher obligations on additional statements
of research ethics (e.g., by professional societies
and international bodies) as well as analysis of the
research participant’s vulnerability and the research-
er’s special obligations toward participants.>2

Our analysis of key ethics sources concludes that
researchers have an obligation to address the possibil-
ity of discovering IFs not only in their protocol and
communications with the IRB, but also in their consent
forms and communications with those being recruited
to the study and research participants. Researchers
have a further obligation to establish a pathway for
handling suspected IFs and to communicate that to
the IRB and research participants. In many, but not all
circumstances, researchers have an obligation to offer
to report IFs to research participants. In the case of
minor or incompetent participants, this duty obligates
the researcher to offer IFs to the participant’s guard-
ian or representative. In research on archived data
not fully anonymized, IFs of high importance should
prompt researchers to consider an effort to contact
research participants; that effort may best be under-
taken by the original researcher who had contact with
the research participant rather than the secondary
researcher who had none. We elaborate below.

It is important to recognize at the outset of our anal-
ysis that IFs raise the question of when the researchers
should initiate evaluation and disclosure of informa-
tion uncovered in research. There is a distinct debate
on returning research information at the request of
research participants. Federal privacy rules under

HIPAA are relevant to the latter question,? as is NTH
and NHGRI policy.** However, the rules on partici-
pant-initiated disclosure do not resolve the question
of how researchers should define, evaluate, and han-
dle IFs.

While federal regulations on human subjects
research do not address IFs explicitly, a number of pro-
visions apply. With studies increasingly documenting
the prevalence of IFs, IFs are both a predictable risk
and benefit of research. This dual character makes a
number of protections germane.

First, federal regulations require that consent forms
and the consent process address both risks and bene-
fits of the research. Consent forms must describe “any
reasonably foreseeable risks” and “any benefits.”* For
a research participant recruited as a normal control,
discovery of an IF suggesting pathology may trigger
anxiety, burdens, and the costs of further evaluation
to verify or rule out a clinical problem. Even research
participants with known pathology risk discovery of
an unrelated IF, triggering the same. These risks are
present whether or not discovery of the IF leads to a
clinically useful diagnosis.

If an IF is identified and thought to merit a clinical
evaluation, it may turn out to be a false-positive, once
the suspected pathology is ruled out, or it may yield
ambiguous results at work-up, with pathology neither
verified nor ruled out. In both of these cases, iden-
tification of the IF yields burden with no clear ben-
efit. Identification of such IFs is a predictable risk of
research. However, some IFs will lead to diagnoses
of clinical importance. Identifying an operable brain
tumor in a college student serving as a normal control
in an fMRI study of cognition, for example, may prove
life-saving. For such a research participant, taking
part in the study imposes both the risk of discover-
ing an IF and potential benefit of discovering serious
pathology in time to intervene.

These risks and potential benefits are intrinsic to
research modalities that have the potential to yield
information beyond the variables directly under study.
Imaging research is a classic example, with fMRI
neuroimaging research visualizing cranial anatomy
and CT colonography research imaging extracolonic
anatomy throughout the torso. But genetic family
research similarly reveals genetic relatedness or non-
relatedness, even when that is not the object of the
study and is unacknowledged within the family. Both
genetic and genomic research may also reveal genetic
or chromosomal variants of concern beyond the spe-
cific genes, chromosomes, or genomic relationships
under study.
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The risks and benefits of discovering IFs in research
require explicit discussion in the consent process.*
Without that, research participants may not appreciate
the risk of discovering an IF, being offered information
they did not expect, and triggering an evaluation. They
may also have unrealistic expectations on the benefit
side. Here, two errors are likely. Participants may
underestimate benefit by failing to appreciate that the
burden of discovering an IF will in some cases be off-
set by ultimate clinical benefit. But more likely (given
relative inattention to research IFs until recently) is
that participants may overestimate benefit by expect-
ing that any anatomy imaged or genetics/genomics
being studied is thereby being screened for clinical
problems. This is a new form of the well-documented
therapeutic misconception, research participants’
mistaken assumption that research interventions will
benefit them clinically.’” In the IFs context, the mis-
conception is not that the research intervention (e.g.,
a drug under study) will yield clinical benefit, but that
the research process itself (e.g., the imaging or genetic
analysis) will yield such benefit. Research participants
may assume that researchers will identify and report
any clinical problems in anatomy imaged or genetic
regions analyzed; researchers’ silence on the topic of
clinical problems may be misinterpreted by research
participants as a clean bill of health. Research partici-
pants may not appreciate that the MRI sequences and
scans used to image their brain in a study were not
optimized for clinical diagnosis, because the purpose
was research. Participants in a genetic or genomic
study similarly may not understand what genetic or
chromosomal domains were not analyzed as part of
the research and that the analytic tests used were not
validated for clinical use.

Thus, it is essential to address the risks and ben-
efits associated with IFs in the consent process. This
is reinforced by regulatory provisions that IRBs may
require consent forms to include a “statement that
significant new findings developed during the course
of research which may relate to the subject’s willing-
ness to continue participation will be provided to the
subject.””® An IF suggesting a brain tumor or an aneu-
rysm requiring immediate work-up may well affect a
participant’s willingness to continue in neuroimaging
research. In genetic or genomic research, discovery
of an IF suggesting a serious genetic problem not
under study may derail a participant’s willingness to
continue in the research. In genetic family research,
an IF revealing undisclosed adoption or other non-
relatedness may affect the participant’s willingness to
continue in the study; indeed, that individual’s genetic
makeup may no longer be relevant to the research.
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So far, we have simply suggested that researchers
should address with participants the risks and benefits
associated with IFs. However, researchers need to do
more, to address both with participants and with the
IRB how IFs will be handled as part of the research
protocol. Indeed, the pathway established for han-
dling IFs will determine the character and magnitude
of the risks and benefits involved. For example, a non-
M.D. neuroimaging research team with no process for
consulting a radiologist or neuroradiologist may both
miss IFs of concern and misconstrue normal images
as suggesting an IF. Further, with no process set up
for fast consultation, they may not be able to provide
the benefit of timely identification of an IF meriting
immediate work-up.

Researchers have an obligation to set up a process
for recognizing IFs, verifying whether there is indeed
a suspicious finding of concern, and offering the find-
ing to the research participant (or the guardian or
representative of a minor or incompetent participant)
for clinical evaluation and follow-up. The regulations
require not only that risks to participants be commu-
nicated as part of the consent process, but that risks
be minimized.’® This suggests that researchers should
minimize several risks relating to IFs: the risk of failing
to recognize an IF that may require clinical follow-up,
the risk of identifying an IF but ignoring it or failing
to offer information to the research participant, and
the risk of communicating an IF to a participant caus-
ing anxiety and follow-up when more careful scrutiny
shows no IF or the finding turns out to be benign. All
of this suggests an obligation to set up a process for
identifying, assessing, and communicating IFs.

That obligation is further supported by the regula-
tory requirement that risks be “reasonable in relation
to anticipated benefits, if any, to subjects.”®® The risk
of IFs is intrinsic to research generating any informa-
tion beyond the variables directly under study. That
risk must be offset by the benefits that can flow from
timely identification, assessment, and communication
of IFs, allowing clinical evaluation and intervention.
We recommend below specific steps for managing
IFs.

Recognizing researcher obligations to offer partici-
pants information on IFs of likely health or reproduc-
tive importance is consistent with an emerging view
that researchers bear some clinical obligations toward
research participants. Research ethics has tradition-
ally drawn a sharp distinction between the responsi-
bilities of health professionals rendering clinical care
and the responsibilities of researchers. Clinicians’
duty of care has not been imposed on researchers.
However, Richardson and Belsky have challenged
this paradigm, arguing that research participants’
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vulnerability and researchers’ discretion mean that
researchers might owe participants a limited duty to
provide "ancillary care,” including evaluating research
brain scans and then following up appropriately on
life-threatening findings.6! They argue that research-
ers are neither personal physicians with a full-blown
duty of care, nor “mere scientists” with no obligation
of care, but instead occupy an intermediate category.
Research participants entrust aspects of their welfare
to researchers, and within that scope of entrustment,
may be entitled to identification, evaluation, and com-
munication of clinically important IFs.62

Note that this view would impose full duties of care
on a personal physician acting as researcher toward
the patient/participant, and lesser duties of care on
the researcher who is not personal physician. Even
the non-M.D. researcher would have duties by virtue

to research participants.®* Beauchamp and Childress
discuss “a reciprocity-based justification for obliga-
tions of beneficence.”s® In the research context, reci-
procity captures the notion that research participants
are contributing to the research enterprise and are
entitled to receive in return information about IFs of
likely health or reproductive significance.
Recognizing a researcher duty to handle IFs respon-
sibly and disclose them to research participants is also
consistent with recent trends in the law. The Grimes
case in Maryland held that researchers in that state
had special obligations to research participants, citing
international codes such as the Nuremberg Code and
Helsinki Declaration as well as legal cases.’” Though
the case has been controversial, the court concluded
that a “special relationship” grows out of research-
ers’ knowledge of the risks that participants face
and research participants’ vulner-
ability®® — this relationship grounds

We strike a middle ground. We show respect
for research participants’ objective welfare as
well as their subjective interests by including IFs
of likely health or reproductive importance to
the participant. At the same time, we focus on
participants’ health and reproductive interests,

not all conceivable interests.

researchers’ duties toward research
participants. In addition, research-
ers’ promises to participants in
research consent forms can ground
researcher duties toward partici-
pants.®® Research participants have
brought a number of other lawsuits
against researchers and their insti-
tutions claiming that a duty owed
by the researcher was breached.”
The Office for Human Research

of the research participant’s trust, vulnerability, and
dependency. The Ph.D. researcher performing fMRI
research may alone have information suggesting that
the participant’s brain may harbor a life-threatening
aneurysm in need of work-up. Thus, that researcher
may have a duty to share the scan with a neuroradi-
ologist who can verify the presence of a suspicious
finding of likely health importance, and then a duty to
offer this information to the research participant for
follow-up.

This view that researchers have some duties toward
research participants including identifying, verify-
ing, and communicating IFs of health or reproduc-
tive significance can be based on researcher duties to
respect the autonomy and interests of research par-
ticipants.t® Shalowitz and Miller, discussing research
participants’ interest in being told individual research
results of clinical importance, state that participants
have a “presumptive entitlement to information about
themselves.”®* In addition to respect for persons, Illes
et al. cite reciprocity as a principle supporting an obli-
gation to disclose IFs of potential health importance

Protections (OHRP) and other fed-

eral regulators and funders have
long recognized that researchers have duties toward
subjects; violation of those duties can provoke federal
investigation and sanctions.”” The ethical and legal
trend toward recognizing researchers’ duties toward
participants is apparent.

Including among researcher duties an obligation
to offer to disclose to participants IFs that have likely
health or reproductive importance is consistent not
only with legal recognition of researchers’ special obli-
gations toward participants, but also with legal doc-
trine imposing a duty to warn of foreseeable harm.”
This doctrine is more familiar in the context of patient
care, not research. However, it is based on recognizing
that the physician may have unique access to informa-
tion of health importance, the physician has obliga-
tions to prevent harm, and the patient is dependent
upon the physician. All three of these propositions
apply to researchers in their relationship to research
participants (laying to one side, for now, the com-
plex case of secondary researchers using archived
data that their team did not collect). Certainly the

INICIDENTAL FINDINGS IN HUMAN SUBJECTS RESEARCH ¢ SUMMER 2008 229



SYMPOSIUM

Table 3

Comparison of Recommendations on Returning Individual Research Results

National Bioethics
Advisory Commission
(NBAC)*

Return results only if:

(2) “the findings are scientifically valid and confirmed”

(b) “the findings have significant implications for the subjects’ health concerns” and
(c) “a course of action to ameliorate or treat these concerns is readily available.”

Centers for Disease Control
(CDC)y**

Criteria for returning individual results in population-based genetic research:
“When the risks identified in the study are both valid and associated with a proven interven-
tion for risk reduction, disclosure may be appropriate.”

National Heart, Lung, and
Blood Institute
(NHLBI)y##*

Ciriteria for returning individual genetic results:

(1) “The risk for the disease should be significant, i.e. relative risk>2.0. Variants with greater
penetrance or associated with younger age of onset should receive priority.”

Note:“Genetic test results should not be reported to study participants and their physicians
as clinically valid tests unless the test(s) was performed in a CLIA certified laboratory. If the
test was performed in a non-CLIA certified laboratory, a CLIA certified laboratory should be
sought to confirm results by redrawing a sample and performing the test within the CLIA cer-
tified laboratory. Results reported by a research laboratory should be identified as ‘research’
results.”

(2) “The disease should have important health implications, i.e. fatal or substantial morbidity or
should have significant reproductive implications” and

(3) “Proven therapeutic or preventive interventions should be available.”

National Research Council &
Institute of Medicine (NRC &
|OMissk

In human embryonic stem cell research, the duty to report individual research results “depends
in large part on the reliability of the findings and the significance of the information to human
health.”

“CLIA regulations do not permit the return of research results to patients or subjects if the
test were not conducted in a CLIA-approved laboratory.”

National Human Genome Re-
search Institute (NHGRI)*#¥#*

Upon their request,“[r]esearch participants should have access to experimental research data
except when...[t]he research results are of unproven clinical validity, and the IRB has judged
that there is no benefit to the research subjects.”

* National Bioethics Advisory Commission (NBAC), Research Involving Human Biological Materials: Ethical Issues and Policy Guidance

(Rockville, MD: 1999), 1:at 72.

*# L. M. Beskow et al.,“Informed Consent for Population-Based Research Involving Genetics,” JAMA 286, no. 18 (2001): 2315-

2321, at 2320.

*#* National Heart, Lung, and Blood Institute, NHLBI Working Group on Reporting Genetic Results in Research Studies, Meeting
Summary, Bethesda, MD, July 12,2004, available at <http://www.nhlbi.nih.gov/meetings/workshops/gene-results.htm> (last visited

January 8,2008).

*#k% National Research Council and Institute of Medicine Committee on Guidelines for Human Embryonic Stem Cell Research,
Guidelines for Human Embryonic Stem Cell Research (Washington, D.C.: National Academies Press, 2005): at 89-90.

#ekk National Human Genome Research Institute, Federal Policy Recommendations Including HIPAA, available at <http://www.
genome.gov/ | 1510216> (last visited January 8, 2008).

researcher will have access to less information than
the physician providing patient care, a more limited
set of obligations that are grounded in averting harm
in the research process, and usually a participant less
dependent than is a patient relying on a physician for
health care. This suggests that researcher obligations
will be more limited, but that researchers do shoulder
obligations that include the proper handling of unex-
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pected information of potential health or reproductive
importance, including disclosure to participants when
potential harm may be averted.

Specifying how researchers should handle IFs to
meet these obligations is challenging. It is instruc-
tive to compare the literature on offering individual
research results to participants (as opposed to offering
aggregate research results to a study population, as in
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a newsletter). The literature on returning research
results has evolved over time.” (See Table 3.) In 1999,
NBAC argued that disclosure of individual research
results should be the exception, not the rule.”” Dis-
closure should occur only when findings are valid
and confirmed, have significant health implications,
and the health problem can be treated. In 2001 a
CDC-sponsored group focusing on population-based
genetic research echoed NBAC recommendations:
“When the risks identified in the study are both valid
and associated with a proven intervention for risk
reduction, disclosure may be appropriate.””® In 2004
an NHLBI Working Group considering return of
genetic research results conditioned return on a sig-
nificant risk of disease (specific relative risk >2.0), the
disease having important health implications (fatal
or substantial morbidity or significant reproduc-
tive implications), and the availability of therapeutic
or preventive interventions.”” Debate continues on
these issues. (As noted above, there is separate policy
addressing research participants’ requests for research
data — policy from DHHS under HIPAA" and from
NIH and NHGRI.™)

While it is tempting to see IFs as merely a species of
research results, there are key differences. As noted
above, research results are on variables under study,
the research aims to understand these data, and thus
the researcher is likely to have whatever expertise
exists to interpret those data. In contrast, because IFs
are not on variables under study and may be beyond
the researcher’s interpretive expertise, interpreting
them may well require clinical experts beyond the
research team. Second, the literature on whether to
return individual research results commonly discour-
ages returning results that lack clinical validity and
clinical utility®°; much of the debate focuses on results
whose uncertain meaning and importance is the rea-
son for the research. However, because IFs are not on
variables under study, the key question will more often
be whether the suspected anomaly (e.g., an unexpected
tumor) is really there; if so, its health importance may
be clear.

Thatsaid, aspects of the debate over offering research
results are relevant. First, insistence on checking ana-
lytic validity and trying to establish clinical validity
before offering research results suggests the impor-
tance of taking several steps when the research team
identifies an IF of potential importance: (1) recheck
the scan or data to confirm analytic validity (Is it this
participant’s scan or analysis? Was the scan or analysis
run properly? Should we run another sample?), (2)
collaborate with an expert consultant (if the research
team does not have adequate expertise) to confirm that

there indeed is a suspicious finding and one of likely
health or reproductive importance (analytic and clini-
cal validity), and collaboratively determine whether
the IF should be disclosed based on factors including
its seriousness and likely importance to the research
participant. (See Tables 4 and 5.) For example, a Ph.D.
principal investigator on an fMRI study may well want
a neuroradiologist to review the research scan and
confirm the presence of a suspicious finding of likely
health importance before the researchers offers this
information to the research participant, triggering
anxiety and follow-up. In the case of a genetic IF, step
2 may involve sending the sample to a CLIA-approved
lab. Note, however, that for some conditions, testing in
a CLIA-approved lab will not be available. This raises
a problem: the NHLBI Working Group suggested that
an IF could still be disclosed as long as it was labeled a
research finding rather than a clinical finding and this
was explained, but there is concern that this may not
comport with CLIA’s restrictions.8! More work may
need to be done to resolve this problem. As in the case
of research results, a third step should involve evaluat-
ing the seriousness and likely utility of the IF to deter-
mine whether the IF should be disclosed, though we
define “utility” to include informational importance to
the research participant even if no treatment is avail-
able.82 We elaborate below.

Second, the literature on returning research results
cautions that such results should be offered to research
participants, not foisted upon them.83 This is con-
sistent with the literature on genetic testing in par-
ticular, which recognizes a right not to know results.
This caution is probably appropriate for IFs as well,
though researchers may understandably be hesitant to
accept a research participant’s waiver of information
about an IF likely to be life-threatening or grave and
ameliorable, unless the participant appreciates that
the information being waived may be of high health
importance.

Third, the literature on offering research results
states that results should have important implications
for health in order to justify causing anxiety and follow-
up in research participants and burdening researchers
with the duty to offer these results. NHLBI’s Working
Group urged that health importance includes signifi-
cant reproductive implications; genetic or genomic
data may lead participants to take steps to avoid seri-
ous as well as fatal genetic conditions for offspring.s+
The requirement of health importance, including
reproductive importance, would apply to IFs. How-
ever, determining what kind of findings would have
such importance is not easy.?® Stanford’s Working
Group on Reporting Results of Genetic Research dis-
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tinguishes 3 categories of findings. Category I find-
ings have “analytic validity, high clinical validity and
utility and...a high probability and magnitude of harm
resulting from not offering the information (i.e., life
threatening, serious consequences...), and...effective
preventive measures exist, or it is easy to avoid exac-
erbating risk factors.”s¢ Category II findings “do not
rise to the level of Category I and do not fall into Cat-
egory II1.” Category III findings fail to “meet baseline
analytic...or clinical validity standards.” The Work-
ing Group argues that Category I findings should be
offered to participants, Category II findings may be
offered, and Category III findings should not be pro-
vided even if requested by the participant. Other
authors have similarly focused on analytic and clinical
validity plus clinical utility or value to distinguish the
kind of results that should be offered to research par-
ticipants,’” though some commentators have argued
for greater information sharing.s8

This category framework cannot be imported whole-
sale to IFs. It was developed focusing on research
results in genetic and genomic studies. There, the
primary concern is giving research participants the
results of genetic or genomic tests before the tests are
validated and the phenotypic implications are under-
stood, when most genetic and genomic results will not
have immediate health implications. However, some
IFs (especially from imaging studies) will indeed have
immediate health implications. They will require
clinical work-up and verification, at which point clini-
cians will often be able to use established clinical tests
of clear validity. Unlike research results, whose ambi-
guity may be the very reason they are under study, a
number of IFs may be entirely susceptible to clinical
validation and management. The IF issues focus more
on what duties researchers have to identify, evaluate,
and communicate these findings of potential clinical
importance.

Nonetheless, researchers properly note an IF of
potential health or reproductive importance and then
kick off the evaluation process (leading to decisions
about the likely importance of the IF) when the sus-
pected finding may affect the research participant’s
health in the foreseeable future or affect the partici-
pant’s reproductive decisions. Emphasizing “health”
importance means that we are addressing findings
that a research participant would be likely to find
important for their health care or health planning,
not all findings that may change diet, lifestyle, or indi-
vidual behavior. We are not suggesting that research-
ers become clinicians, but rather that when research
unexpectedly yields information of likely importance
to the participant’s health or reproductive decision-
making, the researcher may have an obligation or dis-
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cretionary option to communicate that information,
depending on the seriousness of the finding.

In so defining those IFs that researchers may have
a duty or option to disclose to research participants,
we reject two extremes. At one extreme, researchers
would disclose only IFs of established analytic and
clinical validity, clear clinical utility, and grave health
importance. This would anchor the category on what a
clinician would deem highly significant to avert harm,
ignoring the broader category of what a research par-
ticipant might find important health or reproduc-
tive information. At the other extreme, researchers
would have a duty to disclose any IF of analytic valid-
ity, so that the research participant could decide if the
information was useful and important.? This would
anchor the category on what a research participant
might find important for any reason. Under this defi-
nition, researchers would have a very broad duty to
communicate findings, so broad that it would become
difficult to distinguish some forms of research from
therapeutic intervention.9°

We strike a middle ground. We show respect for
research participants’ objective welfare as well as their
subjective interests by including IFs of likely health
or reproductive importance to the participant. At
the same time, we focus on participants’ health and
reproductive interests, not all conceivable interests.
Further, we envision that the researcher and expert
consultant (e.g., a neuroradiologist reviewing a brain
scan for a suspected IF) will make a determination of
what a reasonable research participant would likely
find relevant to their health or reproductive decisions.
This determination can be individuated and guided
by asking the research participant at the time of con-
sent to participate in the research what categories
of information they would like to receive.”? We thus
recognize what Richardson and Belsky call research-
ers’ “ancillary-care responsibilities” (discussed more
below), without turning researchers into clinicians.9?
We also try to identify a reasonable and practical limit
to researchers’ duties to identify, evaluate, and disclose
IFs.

This approach is consistent with recommendations
on offering research findings that recognize the impor-
tance of a finding’s validity and health or reproductive
utility, but we define “utility” to include information
that a research participant is likely to find important,
even if clinicians cannot use that information to alter
the participant’s clinical course. We thus recognize a
spectrum of utility to the participant, ranging from life-
saving to ameliorative to useful in heightening surveil-
lance to useful in thinking and planning about health.
This rejects an approach to utility grounded solely in
what a clinician would find useful. We broaden “util-
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ity” to ask also what a research participant would find
useful, recognizing not only treatment utility but also
health or reproductive information utility. Working to
harmonize recommendations of research findings and
IFs is important because in some research contexts,
such as discovery research using genomic microar-
rays, the line between research findings and IFs will
be hard to discern. Our approach advances think-
ing in both realms by reconceiving what is properly
meant by “utility,” recognizing that researchers may
need to collaborate with expert colleagues to evaluate
the validity and broad utility of research or inciden-
tal findings, and by recognizing some key differences
between research findings and IFs, particularly the
clear need to plan for prompt evaluation of IFs, pos-
sible disclosure to research participants, and clinical
referral. We consider below how this chain of events
should best occur to properly handle IFs, what duties
devolve on researchers, and what actions are permis-
sible even if not required.

III. Recommendations for Managing IFs

Our project group agreed on the following recommen-
dations for managing IFs in human subjects research.
Table 4 schematizes the pathway we recommend and
Table 5 summarizes the categories we suggest for clas-
sifying IFs and determining what action to take.

sultation with an expert beyond the research team and
will be seeking the participant’s consent. Research-
ers should include this information concerning IFs on
consent forms.

Researchers should elicit in the consent process
whether each research participant wishes to be noti-
fied of IFs likely to offer strong net benefit or possible
net benefit as indicated in Table 5. Thus, research-
ers should try to find out whether participants would
want to learn of a condition (or significant genetic risk
of a condition) likely to be life-threatening that can (or
cannot) be treated, a condition (or significant genetic
risk of a condition) likely to be grave or serious that
can (or cannot) be treated, or genetic information that
can be used in reproductive decision-making to avoid
or to ameliorate a life-threatening, grave, or serious
condition in offspring. Alternatively, researchers fol-
lowing our recommendations can tell research partici-
pants in the consent process what IFs the researchers
intend to disclose or withhold (as indicated in Table
5) and offer research participants an opportunity to
state a different preference. Research participants
may assert a right not to know certain categories of
information; that right is well-recognized in the genet-
ics literature.®> However, researchers may decide to
check back with a research participant in whom an IF
reveals a life-threatening or grave condition that may

It is unrealistic to place on researchers an affirmative duty to search for
IFs. Researchers may not be qualified to screen for IFs; a Ph.D. researcher
performing fMRI research cannot be expected to review scans with the
expertise of a neuroradiologist. Further, the data with which the researcher
is working may not allow researchers to spot the anomalies a clinician would
who was using a clinically validated test.

A. Address IFs in the Consent Process

Researchers should anticipate the possibility of iden-
tifying IFs in the research process and should address
this explicitly in the process of seeking research par-
ticipants’ informed consent to be part of the research.
Researchers should explain the potential for discover-
ing IFs, offer examples of the kinds of IFs this type
of research may yield, indicate the probability of dis-
covering IFs when the literature or past experience
yields statistics, and describe the steps researchers will
follow to handle IFs (as discussed further below and
indicated in Tables 4-5). By describing planned con-
sultation to verify and evaluate IFs, researchers will be
alerting research participants to the possibility of con-

be treated, but who has asserted at initial consent a
preference not to know. Without revealing the infor-
mation itself, the researchers may try to confirm that
the research participant indeed wants to refuse even
information of high health importance and utility.
Researchers should strive to use standard terms
such as “incidental findings” in their protocol and
consent documents. A confusing range of terms and
definitions for IFs appear in the literature and on con-
sent forms. Terms include “unexpected findings” and
“extracolonic findings” (in colonography).?* Some dis-
cussions fail to distinguish between research results
on variables under study and IFs.%5 There is also a
potential to confuse IFs with adverse events, though
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Table 4

Recommended Pathway for Handling IFs in Research

Research protocol & consent process/forms
anticipate incidental findings
and articulate a plan for handling them

|

Researchers spot an IF
of potential health or
reproductive importance & verify

!

Researchers may consult with expert (e.g.,
radiologist, clinical geneticist) to
determine (l) there is an IF and (2) IF is
likely to have enough health or
reproductive importance to the research
participant to mandate or permit
disclosure (see Table 5)

| !

Determine if must report IF (mandatory) Do not report IF.

or may report (discretionary) (see Table
5); expert may be helpful in
categorizing. Report mandatory IF or
consider whether to report discretionary
IF to research participant, unless
participant has refused such IFs.

the latter more strictly refer to iatrogenic harm caused
by the research intervention itself, such as morbidity
or mortality resulting from taking a drug in a research
protocol.%

Greater uniformity in terminology and definition
would be advantageous. It would allow compari-
sons and meta-analysis across studies using similar
research methods and across research methods. This
would aid our understanding on a range of issues
including the prevalence of IFs, what proportion turn
out to be clinical findings of importance, and whether
identifying IFs yields net benefit to research partici-
pants and at what cost.

Researchers and consent forms should define IFs
as findings of potential health or reproductive impor-
tance that are beyond the aims of the study. This defi-
nition is better than “findings on variables not under
study” because our definition would include IFs on
variables or data points that were collected but not
the focus of study (e.g., anatomy visualized on a scan
but not under study, genes included in an untargeted
genomic microarray but not under study, and chromo-
somes visualized in karyotyping but not under study).
Our definition is also an improvement over “variables
not planned for in the research protocol” because we
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urge that investigators and IRBs
routinely anticipate IFs and create a
plan for managing them.

What if the aims of a study evolve
over time? IFs should be defined
relative to the aims consented to
by the research participants, as our
definition suggests. It is they who
will bear the health and psychologi-
cal consequences if they are told of
an IF, experience anxiety, potentially
undergo follow-up, and benefit or
suffer from identification of the IF.
Similarly, it is research participants
who will live with the consequences
if an IF of importance is not iden-
tified or communicated to them.
Thus, it is the research participant
who most critically needs to under-
stand through the consent process
what this category of information is
and how IFs will be handled by the
investigators.

Research participants need
to understand that research can
uncover not only research results
of potential health or reproduc-
tive importance, but also incidental
findings of such importance. They
need to know in the consent process how both catego-
ries of information will be handled. A given study may
handle them differently. Genetic or genomic research,
for example, yielding research results whose mean-
ing is not validated and understood, may nonetheless
uncover an IF of a well-understood mutation or chro-
mosomal abnormality of clear health importance. In
such a case, the investigators and IRB could reasonably
decide not to return individual research results but to
offer to disclose the IF to the research participant.

This suggests that research participants need to
understand how both categories of information will be
handled. Fairness to research participants means that
the arrangement to which they consent should prevail
unless and until investigators ask them to reconsent to
a new arrangement.

B. Address the Potential for IFs in Future Analyses of
Archived Data

What about research participants consenting to future
reanalyses of their archived data? In some cases,
complete anonymity of the data will make notifying
participants of IFs impossible.9” Research partici-
pants should be told when they are asked to consent
to future research if anonymity or anonymization will
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Table 5

Recommended Classification of Incidental Findings

Category

Relevant IFs

Recommended Action

Strong Net Benefit

information revealing a condition likely to be
life-threatening

information revealing a condition likely to be
grave that can be avoided or ameliorated
genetic information revealing significant risk of a
condition likely to be life-threatening

genetic information that can be used to avoid or
ameliorate a condition likely to be grave

genetic information that can be used in reproduc-
tive decision-making: (1) to avoid significant risk
for offspring of a condition likely to be life-threat-
ening or grave or (2) to ameliorate a condition
likely to be life-threatening or grave

Disclose to research participant
as an incidental finding, unless s/he
elected not to know.

Possible Net Benefit

information revealing a nonfatal condition that
is likely to be grave or serious but that can-
not be avoided or ameliorated, when a re-
search participant is likely to deem that
information important

genetic information revealing significant risk of a
condition likely to be grave or serious, when that
risk cannot be modified but a research participant
is likely to deem that information important
genetic information that is likely to be deemed
important by a research participant and can be
used in reproductive decision-making: (1) to
avoid significant risk for offspring of a condition
likely to be serious or (2) to ameliorate a condi-
tion likely to be serious

May disclose to research partici-
pant as an incidental findings, unless
s/he elected not to know.

Unlikely Net Benefit

information revealing a condition that is not
likely to be of serious health or reproduc-
tive importance

information whose likely health or reproduc-
tive importance cannot be ascertained

Do not disclose to research par-
ticipant as an incidental finding.

make reporting IFs impossible.”® However, the lit-
erature suggests that data should not be anonymized
for the sole purpose of avoiding a possible responsi-
bility to communicate research results or IFs,% and
some data will be archived and reanalyzed without
full anonymization. An example is DNA databanks
that follow research participants prospectively to cor-
relate genotype and phenotype. Again, the terms of
the research participant’s consent should prevail. If
the participant consented to data collection relative to
a certain set of research aims, with “research results”
and “IFs” defined accordingly, then that arrangement
and those definitions should prevail unless and until
the research participant agrees to a modification.
This means that a later study on data archived from
an initial study could uncover information of poten-

tial health or reproductive importance on variables
directly under study that would nonetheless be con-
sidered IFs under the terms of the first study and gov-
erning consent form.10°

The logistics of identifying, evaluating, and com-
municating IFs will be more complex when archived
data are analyzed by secondary researchers who did
not collect the original data. The original researchers
may have the only access to identifying information
that would permit communication with individual
research participants. Further, the original research-
ers may be the only researchers with a direct relation-
ship with the research participants. In such cases, the
original researchers may be best situated to communi-
cate IFs to the research participants. However, there
will be circumstances in which data are long-archived
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and it is not possible or realistic to work through the
original researchers. Indeed, an intermediary — rather
than the original researchers — may hold the codes
allowing identification of research participants.’* In
such cases, consulting with an IRB may be essential to
devise a feasible way to contact research participants.
It is important to plan ahead when data are first col-
lected for archiving and future reanalysis, anticipating
the possibility of later IFs.

A substantial literature discusses the ethics of recon-
tacting research participants with research results
of potential health importance.’2 That literature
acknowledges that recontact can be disruptive. Some
research participants may wish to avoid recontact
no matter how important the health or reproductive
information to be conveyed. Others may wish recon-
tact if the information may be valuable in preventing
serious medical harm.°3 Because individuals may dif-
fer on their willingness to be recontacted regarding
IFs discovered in the future, they should be asked to
consent to recontact. Most informative will be to ask

so that the individuals’ identifiers are not known to the
investigator. ¢ Such research protocols often involve
patients’ data and specimens and are not required to
undergo IRB scrutiny. Individuals may not even know
the research is being conducted. Given the lack of
consent and potential for surprise, it may be appropri-
ate to limit attempts to contact these patients to IFs
offering strong net benefit.

C. Plan for the Discovery of IFs
Researchers generally have no obligation to act as cli-
nicians and affirmatively search for IFs. The goal of
research is to seek generalizeable knowledge, not to
provide health information to individuals. Thus, rec-
ommendations to date on handling IFs in neuroimag-
ing state that researchers are not obligated to perform
extra MRI scans or modify their scans to provide clini-
cal information.s

It is unrealistic to place on researchers an affirma-
tive duty to search for IFs. Researchers may not be
qualified to screen for IFs; a Ph.D. researcher perform-

Whenever IFs are to be disclosed, they should be disclosed directly to the
research participant. Some of the literature and consent forms available
suggest that IFs should instead be disclosed to the research participant’s
primary care physician. However, this gives the research participant no
control over the information and compromises the participant’s privacy.

their recontact preferences for each category of infor-
mation listed in Table 5 under “Strong Net Benefit”
and “Possible Net Benefit.”

Realistically, recontacting or attempting to recon-
tact research participants to communicate IFs discov-
ered by secondary researchers using archived data-
sets may be difficult. Moreover, the passage of time
from the initial data collection to discovery of an IF
by secondary researchers may reduce the potential
health significance of some IFs. Some limitations are
appropriate. It is not unreasonable to limit attempts
to recontact participants to IFs offering strong net
benefit as defined in Table 5.

A standard this high may also be appropriate when
considering whether to offer to disclose IFs discovered
in research for which consent was never obtained.
The Office for Human Research Protections (OHRP)
has determined that research using previously col-
lected specimens and data does not involve “human
subjects” and so falls outside the scope of the Common
Rule as long as the information was not originally col-
lected for that research and the information is coded
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ing fMRI research cannot be expected to review scans
with the expertise of a neuroradiologist. Further, the
data with which the researcher is working may not
allow researchers to spot the anomalies a clinician
would who was using a clinically validated test.

An exception to the general proposition that
researchers do not have a duty to search for IFs may
occur when the researcher is also the research partic-
ipant’s treating physician. A treating physician in a
doctor-patient relationship has an obligation to use
professional care in analyzing all information about a
patient, even a patient who is also the doctor’s research
participant. This does not mean that the physician-
researcher is obligated to collect extra research data or
do extra research scans or scans optimized for clinical
diagnosis, but it does mean that in reviewing research
data and scans the physician-researcher is obligated to
spot IFs that a professional of his or her training would
ordinarily recognize. Whether or not the researcher
is also the treating physician, if the researcher or a
member of the research team spots an IF of poten-
tial concern, the principal investigator bears a duty to
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handle this IF responsibly and promptly. An IF has
the potential to reveal a condition that is serious or
even life-threatening. As noted above, researchers’
duties of respect for research participants, duties to
maximize benefits and minimize harms, duties to alert
research participants to any developments that may
affect their willingness to continue in the study, and
more recently recognized duties of reciprocity toward
research participants generously willing to bear the
burdens of research for societal benefit all support a
duty to attend to IFs rather than ignoring them.

The particular qualifications of the principal inves-
tigator (Ph.D., M.D., or other) do not change the obli-
gation to plan for IFs and handle them responsibly.
These duties fall on the principal investigator, not on a
less experienced member of the team. Trainees cannot
be assumed to have the expertise to handle IFs. This
means that the principal investigator must instruct
members of the research team to promptly commu-
nicate a suspected IF so that the principal investigator
can handle the IF from that point.

In planning for the discovery of IFs, the researcher
will need to consider how quickly members of the
research team should bring a suspected IF to the
attention of the principal investigator and how quickly
the principal investigator should act to evaluate the
IF. The researchers should consider what kinds of IFs
the protocol may produce and how rapidly the iden-
tification and evaluation process needs to proceed to
provide timely information to the research participant
and avoid harm.

D. Plan to Verify and Evaluate a Suspected IF, with
an Expert Consultant if Needed
Researchers should take steps to validate an IF and
confirm its health or reproductive importance before
communicating the finding to a research partici-
pant. Communicating an IF may provoke anxiety in
the research participant and cause the participant
to undertake clinical evaluation. Consequently, the
researcher’s first step when faced with an IF of poten-
tial health or reproductive importance should be to
examine the data or scan to confirm that an IF appears
to be present, that the data or scans appear to have
been created properly, and that they belong to a par-
ticular research participant. These steps begin to con-
firm analytic validity. The researcher may consider
whether it is feasible to test another sample or com-
pare another scan to see if the IF is still apparent.
The next step will be to seek confirmation that an
IF appears to be present that is likely to have enough
health or reproductive importance that its disclosure
offers possible or strong net benefit, as described on

Table 5. This is a reconfirmation of analytic validity
and begins to address clinical validity as well as utility
in the broader sense we have discussed above.

The researcher will often not have the expertise
to make this assessment and will need to consult a
clinical colleague who can review the research data or
scan. The purpose of this review is not to generate a
clinical diagnosis; the research data or scans often will
not be adequate to that purpose. Instead, the limited
goal of this review is to verify that there appears tobe a
suspicious finding that is likely to offer enough health
or reproductive importance that notification of the
IF may or even must be offered to the research par-
ticipant. (See Table 5.) Note that the researcher will
have initially identified an IF of potential importance
and that the expert consultant will be helping confirm
both the IF and its likely importance.

Thus, a genetics or genomics researcher may need
to consult a clinical geneticist or genetic counselor, a
neuroimaging researcher may need to consult a neu-
roradiologist, and a CT colonography researcher may
need to consult an abdominal radiologist. Because
some IFs will require urgent follow-up, this consulta-
tion pathway must be set up before beginning to enroll
research participants and must be capable of generat-
ing a prompt consult. How quickly consultation may
be needed depends on the type of IF a study may gen-
erate; neuroimaging studies that may reveal an aneu-
rysm will require faster consultation capability than
genetics studies that are unlikely to reveal an IF that
requires urgent intervention. The neuroimaging IFs
literature addresses planning for immediate, urgent,
and routine referral. (See Table 2.)

In order to obtain consultation without compro-
mising the research participant’s privacy and breach-
ing confidentiality, the researcher should inform the
research participant of this consultation pathway in
seeking consent for participation in the study and
should seek the consultation without providing infor-
mation that would reveal the research participant’s
identity. This means that the consultant’s conclusion
will be recorded in research records, not the research
participant’s clinical medical records. Handled in this
way, consultation should not raise concerns under
HIPAA because the research participant’s identity is
protected.

The cost of compensating the consultant for IF verifi-
cation and evaluation should be built into the research
budget. Handling IFs responsibly is a researcher obli-
gation. This could reasonably be regarded as either a
direct cost or an infrastructure cost. Agencies funding
research should support this expense as a cost of per-
forming research ethically.106
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Verifying and evaluating genetic IFs raises the ques-
tion of whether to seek retesting in a CLIA-approved
lab. Only such a lab is authorized to generate clinical
test results.7 As previously noted, though, genetic
testing in a CLIA-approved lab is not available for all
genetic conditions.’®8 While CLIA-approved confir-
mation is ideal, we note the suggestion of the NHLBI
Working Group that research lab results that cannot
be verified in a CLIA-approved lab can nonetheless
be disclosed to research participants, as long as those
results are labeled “research” rather than “clinical”
results, and the difference is explained. As we further
note above, however, more work may be needed to
resolve the question of whether this approach com-
ports with CLIA regulations or regulatory change is
needed to permit this.

participate in the study that they wish to receive this
information. However, if researchers identify an IF
that is likely to be life-threatening or grave and can be
ameliorated or treated, they should reconfirm with a
research participant who indicated refusal that he or
she is electing to decline information on all IFs, even
those revealing conditions of high health importance
that can be treated.

When should an IF be disclosed? We distinguish
between 3 categories. (See Table 5.) An IF whose dis-
closure offers Strong Net Benefit is one revealing a
condition likely to be life-threatening or a condition
likely to be grave that can be avoided or ameliorated.
As the label for this category suggests, these are IFs
whose disclosure is likely to offer markedly more
benefit than burden to the research participant. The

As genetic, genomic, and imaging research technologies
become more powerful, the IFs problem will grow. Genetic and
genomic research will predictably include larger populations. Genomic
research will cover larger stretches of the genome, up to the entire genome.
Imaging research will increasingly incorporate functional (non-structural)
information and quantification of imaging data will lead to additional
information provided by even structural (z.e., anatomic) images. Data
produced in all of these research domains will increasingly be archived
and reanalyzed, thanks in part to federal data-sharing policies and the
growing capabilities of computers and bioinformatics.

E. Plan to Determine Whether to Report IFs, Based on
Likely Health or Reproductive Importance

The principal investigator rather than the consultant
bears ultimate responsibility for determining whether
the IF should be disclosed to the research participant,
though consultation with the consultant may be help-
ful in making this determination. It is the researcher
who undertakes duties of respect and reciprocity,
minimizing risk, assuring a positive risk-benefit rela-
tionship, and alerting the research participant to any
developments that may affect willingness to continue
in the study. Further, discovery of an IF should not be
the first occasion for researcher-participant commu-
nication about IFs; as part of agreeing to participate
in the study, the research participant should receive
information on the potential for IFs and should be
asked to indicate on the consent form whether he or
she wishes to receive such information. Information
about IFs should generally be offered only to research
participants who indicate at the time of consent to
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researcher should offer to disclose an IF in this cat-
egory to the participant. This gives the participant
health information likely to be very important to the
participant. This includes information about a condi-
tion likely to be life-threatening, even if it cannot be
treated. This category would include genetic informa-
tion that reveals significant risk of a condition likely
to be life-threatening or that can be used to avoid or
ameliorate a condition likely to be grave. It would also
include genetic information that can be used in repro-
ductive decision-making to avoid significant risk for
offspring of a condition likely to be life-threatening or
grave or to ameliorate in offspring such a condition.
An IF that offers Possible Net Benefit is one that
may offer more benefit than burden to the research
participant. An IF in this category reveals a health
condition, including a grave or serious one that cannot
be avoided or ameliorated, when a research participant
is likely to deem that information important. This
category would include genetic information revealing

JOURNAL OF LAW, MEDICINE & ETHICS



Susan M. Wolf et al.

significant risk of a condition likely to be grave or seri-
ous, when that risk cannot be modified but a research
participant is likely to deem that information impor-
tant. It further includes genetic information that can
be used in reproductive decision-making to avoid sig-
nificant risk for offspring of a condition likely to be
serious or to ameliorate a condition likely to be seri-
ous, when a research participant is likely to deem that
information important. Researchers may reveal this
kind of IF in order to show respect for the research
participant’s informational needs and preferences,
even though the information is not likely to change the
participant’s own clinical course. However, research-
ers are not obligated to offer this information.

IFs that have Unlikely Net Benefit should not be
offered to research participants, because they prob-
ably offer more burden than benefit. IFs in this cat-
egory reveal a condition that is not likely to be of seri-
ous health or reproductive importance. This category
also includes IFs whose likely health or reproductive
importance cannot be ascertained. In this category,
there is no justification for subjecting the research
participant to the anxiety and burden of receiving this
information.

Examples in the research domains we studied may
help illuminate these categories. In genetic studies,
an IF revealing alleles associated with hereditary non-
polyposis colorectal cancer (HNPCC) would be in the
“strong net benefit” category, as they reveal a condi-

be in the “possible net benefit” category when learning
of misattributed paternity would likely be of health or
reproductive importance to the participant; an exam-
ple would be an IF relieving a research participant’s
anxiety about inheriting (and passing on to offspring)
genes conferring significant risk of a condition likely
to be serious.

In large-scale genomic microarray research, again
an IF revealing alleles associated with HNPCC would
be in the “strong net benefit” category. An IF revealing
serious pharmacogenetic information, that a research
participant is likely to suffer life-threatening or grave
effects from taking certain medications or common
doses of certain medications, would be another IF in
this category. However, an IF for genes predisposing
the research participant to schizophrenia would be in
the “possible net benefit” category, as no intervention
is available to reduce risk of this serious illness.

In neuroimaging research using MRI, an IF indi-
cating a brain tumor, aneurysm, or arterio-venous
malformation (AVM) would be an IF of “strong net
benefit.” These are urgent medical problems requir-
ing intervention to avert grave medical harm or death.
However, an IF revealing lack of a posterior commu-
nicating cerebral artery would be an IF of “possible
net benefit” This anomaly could affect the severity
of a stroke by limiting cerebral reperfusion, but noth-
ing can be done about that. An example of an IF of
“unlikely net benefit” would be unusual variation in

The problem of IFs is important and deserves broad discussion among
researchers, research participants, IRBs, funders, and oversight bodies.
Handling IFs responsibly requires clarity about the difference between
research and clinical care, coupled with attention to the ethical duties of
researchers when faced unexpectedly with information that could save a life,
significantly alter clinical care, or prove important to the research participant.

tion likely to be life-threatening or to impose grave
harm that may be avoided by alerting the research
participant.’? However, an IF of APOE4 indicating
susceptibility to Alzheimer disease at some point in
the far future would be in the “possible net benefit”
category, as the risk of Alzheimer disease is serious but
cannot now be avoided or ameliorated. An IF of mis-
attributed paternity would usually be in the “unlikely
net benefit” category, particularly because communi-
cating misattributed paternity may carry serious bur-
dens for research participants. However, this IF could

the size of the amygdala; this cannot be avoided or
ameliorated and is not likely to be of importance to the
research participant at this time, because the signifi-
cance of this size variation, if any, is unknown. Thus,
the information is likely to impose only the burden of
suggesting there is something wrong with the research
participant’s brain with no corresponding benefit.

In CT colonography research, discovery of an extra-
colonic neoplasm or abdominal aortic aneurysm would
be an IF of “strong net benefit” because the condition
is likely to be life-threatening or grave and amenable
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to treatment. However, discovery of multilevel degen-
erative disk disease in the lumbar spine would be an
IF of “possible net benefit” because the condition is
likely to be serious but cannot be corrected and the
research participant is likely to find this information
of importance. Discovery of a lung nodule less than
4mm in a nonsmoker would be an IF of “unlikely net
benefit” because this information is not likely to be
of serious health or reproductive importance, as dis-
cussed above.

Whenever IFs are to be disclosed, they should be
disclosed directly to the research participant. Some of
the literature and consent forms available suggest that
IFs should instead be disclosed to the research partic-
ipant’s primary care physician.'® However, this gives
the research participant no control over the informa-
tion and compromises the participant’s privacy. The
primary care physician is likely to record the informa-
tion in the participant’s medical record before even
consulting with the participant. This chain of events
is not consistent with respect for the research partici-
pant and the participant’s decisional authority. The
research participant should control the information
and decide whom to consult, if anyone.

The researcher should communicate the IF to the
participant in a way that is sensitive to the issues
raised. Communicating a genetic IF, for example, may
require the assistance of a genetic counselor or clinical
geneticist.” Similarly, disclosing an unexpected life-
threatening condition or advanced cancer may require
the assistance of a clinician such as an oncologist who
can immediately address questions and concerns.
When the possibility of finding grave IFs in a research
study is expected to be high, researchers should con-
sider asking research participants during the consent
process if they will agree to disclosure of medically
significant IFs to their primary care physician, with
whom they have a preexisting relationship. Whether
or not this is part of the initial consent process, a
researcher disclosing an IF to a research participant
should offer to communicate the IF directly to the
research participant’s physician. If the research par-
ticipant has no physician, the researcher should offer
to suggest one. Depending on the specific IF revealed,
the research participant may ask the researcher to sug-
gest a specialist, such as oncologist. The researchers
should respond to such requests with recommenda-
tions or referral. The goal in this process is to enable
the research participant to address rapidly an IF that
may be clinically important and anxiety-provoking.

Paying for clinical follow-up should not be the
responsibility of the research team. Research teams
are generally not set up or funded to provide signifi-
cant and ongoing clinical care. The researcher should
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make clear to the research participant that paying for
clinical follow-up will be the participant’s responsibil-
ity. What if the participant has no health insurance?
The researcher should be prepared to advise the par-
ticipant on available avenues for accessing follow-up
or should know to whom to refer the participant for
information and counseling. If the study population
lacks insurance, then the researcher and IRB must
address in advance how research participants with IFs
will access clinical follow-up services.

F. Investigators and IRBs Should Create and Monitor
a Pathway for IFs

Researchers have an obligation to anticipate IFs, set up
a pathway for handling IFs responsibly, and address in
the consent process with research participants the pos-
sibility of IFs and how they will be handled. IRBs have
an obligation to address directly the issue of planning
for IFs and handling them appropriately. IRBs should
do this both in reviewing individual protocols and in
crafting guidance and model consent forms for inves-
tigators. Our review of guidance and model consent
forms offered on publicly available Internet sites by the
IRBs of the 100 universities receiving the most NIH
funding found that while some IRBs offered recom-
mendations on how to handle IFs, many did not."2

When IRBs review protocols, they may face the
question of whether a protocol that poses minimal
risk and thus is eligible for expedited review under the
rules governing human subjects research,’? creates a
sufficient risk of uncovering IFs as to challenge the
minimal risk classification and require full review."* A
protocol that threatens to yield a substantial number
of IFs whose health or reproductive importance would
counsel disclosure to research participants should
indeed be afforded full review, particularly because
the challenging ethical issues surrounding IFs have
not yet been settled.

In addition to offering guidance on IFs and review-
ing proposed protocols, IRBs have an important role
to play in overseeing the adequacy of a study’s pro-
cedures for handling IFs. An IRB may conclude, for
example, that a protocol is uncovering a large number
of IFs or IFs of grave importance, without an adequate
means for evaluating them promptly. IRBs may also
be asked to provide consultation on difficult IF prob-
lems that arise, such as whether researchers should
disclose to a research participant an IF of ambiguous
clinical validity that may prove important to health
decisions. IRBs may also be asked to consult on the
difficult questions surrounding recontact of research
participants when secondary analysis of archived data
yields IFs of importance.
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G. IFsin Pediatric and Adolescent Research
Participants

Studies have begun to document and analyze IFs in
research on children and adolescents.”s Because dis-
closing the potential for IFs and the plan for handling
them is an important part of the consent process, it
should be integrated into the consent process for
pediatric and adolescent research. This information
should be disclosed to the parent or guardian giving
permission for the research and to the older child or
adolescent giving assent under the regulations gov-
erning human subjects research.”’¢ There are some
special considerations that apply to handling IFs in
pediatric and adolescent research.

First, certain categories of research on children and
adolescents are approvable under the federal regula-
tions on human subjects research only if they pose
“no greater than minimal risk” to the minor research
participant; involve greater than “minimal risk” but
present the prospect of direct benefit; or represent “a
minor increase over minimal risk” with no prospect
of direct benefit, but are likely to yield generalizable
knowledge about the minor participant’s disorder."”
The National Human Research Protections Advisory
Committee has interpreted these terms, emphasizing
that “[r]isks include all harms,...indignities, embar-
rassments, and potential breaches of privacy and confi-
dentiality associated with research.”’® We recommend
that both researchers and IRBs routinely address the
question of whether the expected likelihood and grav-
ity of IFs in a proposed study raise the risk of the
research above “minimal risk” As more data emerge
on the prevalence of IFs in different forms of pediat-
ric and adolescent research, it may turn out that some
kinds of research pose a sufficiently high probability of
uncovering IFs of significance, that this challenges the
conclusion that the research poses only minimal risk
or a minor increase over minimal risk and thus alters
the risk-benefit calculus.

Second, we recommend above that all individuals
agreeing to the research also be asked if they would
like to receive information about IFs. This means that
the parent or guardian would be asked, but also the
older child or adolescent assenting to research partici-
pation. Ideally the parent or guardian’s answer will
accord with the research participant’s. However, when
they disagree, the researcher will have to consider how
to handle an IF that would otherwise be disclosed.
Consultation with the IRB may be necessary. When
the parent or guardian wishes the information but the
research participant does not, the answer may be to
disclose to the parent or guardian and counsel them
regarding the need for further clinical evaluation and

therefore disclosure to the child or adolescent. The
more difficult case will be when the minor research
participant wishes the information but the parent or
guardian asserts a preference not to know. This will
require case-by-case evaluation. When an IF reveals a
grave or life-threatening condition that requires clini-
cal evaluation, the parent or guardian has a responsi-
bility to learn of this information and act in a way to
preserve the child or adolescent’s health. In such cases,
an asserted right not to know should be overridden.

In some cases, an IF may reveal sensitive informa-
tion that the child or adolescent may not want to be
shared with the parent or guardian. An IF indicating
substance abuse or pregnancy in a child or adolescent
may fall in this category, as may an IF suggesting that
the child or adolescent has suffered physical abuse.
These social and behavioral IFs are beyond the scope
of this paper, but researchers should consider what
pathways they will follow to evaluate and disclose such
findings in a way that respects the minor research par-
ticipant’s interests, privacy, safety, and well-being.

Genetic and genomic IFs raise special issues for
minor research participants because the literature on
genetic testing in children generally urges that testing
be delayed until adulthood unless the child will receive
therapeutic benefit from earlier testing; accordingly
carrier testing and screening as well as predictive
testing for late-onset disorders are generally discour-
aged. This recommendation is based on recognition
of the serious psychological and social consequences
that can flow from genetic information, including
stigma and discrimination as well as negative impact
on the parent-child relationship.2° In keeping with
this recommendation, only genetic or genomic IFs
that are likely to confer therapeutic benefit and thus
more benefit than risk should be offered to minor
research participants, their parents, or guardians. An
exception may be made for adolescents with mature
decisional capacity, who indicate at consent a desire to
receive IF information.

What about IFs uncovered in secondary research on
archived data collected from minor research partici-
pants? By the time secondary analysis uncovers IFs,
the minor may have reached the age of majority. The
question of how to handle IFs in these cases is related
to a larger debate under way on the proper scope
of genetic and genomic research on children using
identifiable samples’?! and whether minor research
participants, including those who have contributed
samples to DNA databanks, should be asked at major-
ity to reconsent to continued use of their samples.!22
The questions do not arise when samples have been
fully anonymized and research participants are no
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longer identifiable, but if researchers can identify
participants, even through a coding system, the prob-
lems may remain. If research recommendations move
toward seeking reconsent at majority, it would make
sense to reconsent at that time on how IFs should be
handled as well.

H. IFs in Adult Research Participants Without
Decisional Capacity

We have found no studies focusing on IFs in adult
research participants who lack decisional capacity.
However, the prevalence figures emerging on the IFs
on which we focus above would predict IFs in this
research population as well. There has been persistent
and wide debate on the appropriate scope of research
on decisionally-incapacitated adults and the proce-
dural protections that should attend such research.23
Recommendations limiting research in this popula-
tion to that posing minimal risk or a minor increase
over minimal risk would again raise the issue flagged
above for children, that is, whether the expected inci-
dence and nature of IFs in a proposed study would
impose more than minimal risk or a minor increase
over minimal risk.

An even more difficult problem is whether the
research participant’s legally authorized representative
(LAR) can and should be counted on to make appro-
priate decisions at consent about the return of IFs and
subsequent decisions about appropriate clinical fol-
low-up once an IF is disclosed. A “legally authorized
representative’ is an individual or judicial or other
body authorized under applicable law to consent on
behalf of a prospective subject to the subject’s partici-
pation in the procedure(s) involved in the research.”2+
It is not clear that current law facilitates LARSs’ fulfill-
ment of the decision-making duties envisioned in eth-
ics recommendations.’? Further, deciding whether
and how to follow up clinically on IFs discovered in
research may be beyond the LAR’s role, as the LAR is
supposed to make research decisions. Thus, handling
IFs may require coordination between a research par-
ticipant’s LAR and their surrogate for treatment deci-
sions. This set of issues requires careful consideration
by researchers and IRBs contemplating research on
populations including those decisionally impaired.

I. Handling Social and Behavioral IFs

Though we did not focus on social and behavioral
IFs, researchers and IRBs should consider how they
will handle IFs that are social or behavioral as well as
those that are genetic or physiological. Researchers in
many states have mandatory reporting responsibili-
ties under state law when faced with child abuse, elder
abuse, and suicide risk. However, research interaction
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may unexpectedly reveal potentially important infor-
mation not covered by such reporting laws, such as
signs of alcohol abuse in an adolescent research par-
ticipant. Potential research participants are entitled
to know how researchers will respond if they discover
this kind of information, as discovery poses risks to
the participant as well as providing potential benefits.

IV. Process Responsibilities and Oversight
Making this approach work will involve a number
of actors and oversight bodies. Investigators, IRBs,
research funders, and regulatory authorities such
as OHRP should take the problem of IFs seriously.
Investigators should anticipate discovering IFs in
their research and expect secondary researchers to
discover IFs in reanalysis of archived data. Inves-
tigators should consequently plan for IFs in their
research protocol. This means articulating the kinds
of IFs anticipated, consulting the literature to state
the expected prevalence of such IFs in their research
population, considering which IFs will be referred to
a consultant to determine whether they merit fur-
ther clinical evaluation or may be of importance to
research participants, and stating what will qualify
as an IF that should be disclosed to the research par-
ticipant because of its likely health or reproductive
importance. Researchers should specify to the IRB
and to potential research participants how IFs will
be handled. They should consider including clinical
consultants capable of reviewing IFs on their research
team. If such consultants are not part of the team,
researchers need to establish an arrangement with
the consultants that will allow prompt review of IFs.
Researchers will need to build into their research bud-
get the funds needed to compensate such consultants
for review of IFs and any funds needed to compensate
clinical colleagues (such as genetic counselors or radi-
ologists) who may be needed to help communicate IFs
to research participants.

Clearly, the IRB has a crucial role to play in assuring
that the research protocol anticipates IFs, sets up an
appropriate plan and pathway for handling them, and
then responds to IFs (including those not successfully
anticipated in the protocol) in a responsible way. This
means that the IRB must make sure investigators have
in place a solid plan at the start of research, but that
the IRB must also perform continuing oversight as
IFs emerge, researchers respond to those IFs, and the
pathway for handling IFs proves adequate or requires
improvement. IRBs and programs overseeing human
subjects research in and outside of universities should
issue written guidance for researchers including model
consent forms showing how to plan for and handle IFs
in research.
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Finally, federal agencies that fund and supervise
human subjects research (including NIH, FDA, the
Centers for Disease Control (CDC), and Department of
Veterans Affairs (VA)) should address IFs in the guid-
ance documents they issue for researchers and IRBs.
These agencies perform a leadership role in setting
standards for human subjects research and providing
oversight. OHRP has a special role to play as a key
federal body safeguarding the interests and welfare
of research participants. Our research indicates that
federal guidance documents do not yet adequately
address IFs and attention to this problem is needed.

V. Conclusion

As genetic, genomic, and imaging research technolo-
gies become more powerful, the IFs problem will
grow.?¢ Genetic and genomic research will predict-
ably include larger populations. Genomic research
will cover larger stretches of the genome, up to the
entire genome. Imaging research will increasingly
incorporate functional (non-structural) informa-
tion and quantification of imaging data will lead to
additional information provided by even structural
(i.e., anatomic) images. Data produced in all of these
research domains will increasingly be archived and
reanalyzed, thanks in part to federal data-sharing pol-
icies and the growing capabilities of computers and
bioinformatics.

This suggests that we are early in the development
of the problem of how to handle IFs in research.
Research would be helpful to clarify the types of IFs
generated by different kinds of research, the statistical
prevalence of these IFs, the costs of evaluating them
and clinical following-up, and the positive and nega-
tive impacts on research participants. Meanwhile, we
need to assure that IFs are handled responsibly and
research participants understand what information
they may be offered. These recommendations, gener-
ated by considering IFs in genetic, genomic, and imag-
ing research, suggest the importance of looking at this
problem comparatively across research domains and
grounding ethics recommendations in the critical
study of approaches currently in use.

Our recommendations are limited by considering
only genetic, genomic, MRI neuroimaging, and CT
colonography research. Further, we informed our rec-
ommendations by considering research consent forms,
university model consent forms, statements by pro-
fessional societies, and federal guidance documents
publicly available on the Internet.’?” We reasoned that
these forms and documents are likely to exert the most
influence on researchers and IRBs because these are
the materials that they will most readily find when

researching guidance and models. We refrained from
seeking forms and university documents that were not
posted on the Internet and we did not perform obser-
vational research to find out whether researchers are
deviating from consent forms or supplementing those
forms by discussing IFs with research participants.

The problem of IFs is important and deserves
broad discussion among researchers, research par-
ticipants, IRBs, funders, and oversight bodies. Han-
dling IFs responsibly requires clarity about the differ-
ence between research and clinical care, coupled with
attention to the ethical duties of researchers when
faced unexpectedly with information that could save a
life, significantly alter clinical care, or prove important
to the research participant.
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