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Biobanks and archived data sets collecting samples and data have 
 become crucial engines of genetic and genomic research. Unresolved, 
however, is what responsibilities biobanks should shoulder to man-
age incidental findings and individual research results of potential 
health, reproductive, or personal importance to individual contribu-
tors (using “biobank” here to refer both to collections of samples and 
collections of data). This article reports recommendations from a 
2-year project funded by the National Institutes of Health. We ana-
lyze the responsibilities involved in managing the return of incidental 
findings and individual research results in a biobank research system 
(primary research or collection sites, the biobank itself, and secondary 
research sites). We suggest that biobanks shoulder significant respon-
sibility for seeing that the biobank research system addresses the 
return question explicitly. When reidentification of individual con-

tributors is possible, the biobank should work to enable the biobank 
research system to discharge four core responsibilities to (1) clarify 
the criteria for  evaluating findings and the roster of returnable find-
ings, (2) analyze a particular finding in relation to this, (3) reidentify 
the individual contributor, and (4) recontact the contributor to offer 
the finding. We suggest that findings that are analytically valid, reveal 
an established and substantial risk of a serious health condition, and 
are clinically actionable should generally be offered to consenting 
contributors. This article specifies 10 concrete recommendations, 
addressing new biobanks as well as those already in existence.
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intROdUctiOn
An ongoing debate focuses on the question of whether research-
ers bear duties to analyze and offer back to research partici-
pants incidental findings (IFs) and individual research results 
(IRRs) generated in genetic and genomic research. Much less 
has been written on the responsibilities of biobanks collecting 
data and/or samples for use in genetic and genomic research 
over time. Yet biobanks—a term we use broadly here to cover 
a range of structured collections, including biorepositories and 
databases (see Appendix)—are now crucial engines of large-
scale genetic and genomic research. They are the central part 
of what we will call a “biobank research system,” comprising 
primary research or collection sites, the biobank, and second-
ary research sites accessing biobank data or samples for further 
research. IFs and IRRs can arise at multiple points in this sys-
tem. How they should be handled and the role of biobanks in 

facilitating this process are pressing concerns and the focus of 
this article. 

Many of us participated in an earlier project 
(#1- R01-HG003178) that offered analysis and recommen-
dations addressing the responsibilities of researchers and 
Institutional Review Boards (IRBs) when the researcher col-
lecting data and samples discovers IFs of potential health or 
reproductive importance to the research participant. That 
project resulted in consensus recommendations1 published as 
part of a journal symposium issue including a large number 
of individual papers offering additional analyses. This follow-
on project (#2-R01-HG003178) broadens the focus in two 
respects: we consider management of IRRs as well as IFs, and 
we concentrate on the problem of how to identify and man-
age them in the increasingly important context of large-scale 
research involving biobanks. 
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Much genetic and genomic research now involves aggregat-
ing data and samples from multiple research projects or from 
clinical sources into a central database and biorepository for 
future research use. In addition, there are a growing number 
of biobanks built by directly collecting data and samples from a 
population or subpopulation to assemble a large-scale research 
resource. Both types of biobanks are important to genetic and 
genomic research. The large size of many of these collections 
facilitates the analysis of genetic variants that are rare, have 
modest association with phenotypic traits, or reveal such an 
association only when combined with other genetic variants. 

Although the simpler example on which we focused in our 
earlier project, that of a researcher discovering IFs and IRRs in 
what we will call “primary research,” raises difficult questions 
that are still under debate, the more complex example of IFs and 
IRRs discovered by a biobank or by a researcher obtaining and 
analyzing biobank data or samples (in what we will call “sec-
ondary research”) raises still further questions. Literature and 
guidance are sparse on the responsibilities of biobanks when 
IFs or IRRs of significance are identified, and on how to address 
IFs and IRRs consistently across research networks spanning 
multiple institutions. Core questions include: What informa-
tion, if any, about IFs and IRRs should be offered back to indi-
viduals whose genetic data and samples are stored in biobanks 
and archived data sets? Who has the responsibility of offering 
genetic/genomic research results to those individuals? What 
policies should be in place governing the research practices of 
both existing biobanks (which may have been assembled with-
out attention to return of IFs and IRRs) and new biobanks?

Figure 1 depicts primary researchers feeding data and sam-
ples into a biobank and secondary researchers accessing data/
samples from the biobank for further research. This illustrates 
the relationship among these three types of entities: (i) primary 
researcher(s) or collection site(s), (ii) biobank, and (iii) second-
ary researcher(s). Together these entities comprise a biobank 

research system, which is more encompassing than the biobank 
itself. Although biobanks differ considerably in their structure, 
the three-stage schema depicted in Figure 1 is common and 
facilitates discussion of ethical responsibilities. Note that some 
biobanks collect the data and/or samples themselves, eliminat-
ing stage 1, the separate primary researchers/collection sites; 
this variation is depicted by the arrow running directly from 
contributors to the biobank. In addition, some biobanks per-
form research themselves without the involvement of second-
ary researchers, eliminating stage 3.

Part I of this paper defines key concepts and specifies how 
IFs and IRRs arise in genetic and genomic research involving 
biobanks. Part II identifies the core questions to be addressed 
in deciding how to manage IFs and IRRs. We describe how 
biobanks appear to be addressing these issues now, and argue 
that biobanks have a responsibility to make their approach 
to IFs and IRRs explicit, whether or not the biobank plans to 
return the IFs and IRRs. We then address the design choice that 
biobanks face of irretrievably stripping identifiers versus pre-
serving the possibility of reidentification and thus the return of 
individual IFs and IRRs to contributors. For biobanks in which 
reidentification—and thus return—is possible, we progress 
to considering what responsibilities biobanks should shoul-
der and offer recommendations for how those responsibili-
ties should be discharged. We analyze the core responsibilities 
using the organizing acronym CARR (Clarifying, Analyzing, 
Reidentifying, and Recontacting): (1) clarifying the criteria for 
evaluating findings (e.g., analytic validity, seriousness of con-
dition, and actionability) and the roster of returnable IFs and 
IRRs; (2) analyzing a particular finding in light of those criteria 
and that roster to determine whether it constitutes a returnable 
IF or IRR; (3) reidentifying the individual (or individuals) for 
potential return; and (4) recontacting the individual (or indi-
viduals) to offer the finding. Part III then crystallizes 10  specific 
recommendations. Part IV addresses the challenges posed by 
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Figure 1 Depiction of primary researchers, biobank, and secondary researchers—a biobank research system. As noted in text, collection of data and samples 
from contributors may occur at Stage 1 research and collection sites or at  Stage 2, the biobank itself.



363Genetics in medicine  |  Volume 14  |  Number 4  |  April 2012

Managing IFs and IRRs in biobanks  |  WOLF et al special article

those recommendations for new biobanks versus biobanks 
already in existence. 

This article advances the discussion of how to handle IFs 
and IRRs in genetic and genomic research by providing a sys-
tematic analysis of how IFs and IRRs should be handled in a 
biobank research system and clarifying how the CARR issues 
should be addressed at each stage of the process. We challenge 
the conventional view that would generally locate nearly all 
responsibilities with the primary researchers who collected the 
data and samples and place few, if any, responsibilities on the 
biobank itself. We suggest instead that biobanks should accept 
significant responsibilities for the management of IFs and IRRs. 
This article focuses on the return of IFs and IRRs in the con-
text of research governed by US policies, regulations, and laws. 
We address these issues within the framework of current policy, 
regulation, and law, while acknowledging that the Department 
of Health and Human Services (DHHS) has invited comment 
on proposed changes to the Common Rule.2 Although we focus 
on the US context and rules, the debate over the return of IFs 
and IRRs is international. We refer to international sources 
where they illuminate key questions.

metHOds
This project convened a multidisciplinary Investigator team and 
Working Group with expertise in genomic research and biobank 
management as well as medicine, law, bioethics, and empirical 
methods. The project conducted empirical research on current 
biobank policies to inform our normative recommendations. 
We refined a preliminary list of biobanks and searched the web-
sites of all identified biobanks for policies on the return of IFs 
and IRRs. To supplement the search process, we also e-mailed 
the manager or director of identified biobanks and requested 
relevant documents. The results of that empirical research are 
reported by Johnson et al.3 We also conducted a comprehensive 
literature search, reviewing relevant regulations, guidance docu-
ments, and law. We developed a project website to share biblio-
graphic materials and work products with the Working Group. 

Over the course of the 2-year project, we held four Working 
Group meetings. In addition to Working Group members, the 
first meeting included a number of other National Institutes of 
Health (NIH)–funded researchers working on various aspects 
of return of IFs and IRRs, to compare approaches. The second 
meeting was held in Washington, DC, with participation of 
key researchers and personnel from NIH and the Centers for 
Medicare and Medicaid Services (CMS), which administers the 
Clinical Laboratory Improvement Amendments (CLIA). The 
third meeting included invited presentations on collected case 
studies, biobank structure and capacity to return IFs and IRRs, 
and international comparisons. 

Before the fourth meeting, the principal investigator and 
two members of the project Working Group participated in a 
session on the return of IFs and IRRs at the annual meeting 
of the International Society for Biological and Environmental 
Repositories (ISBER), to elicit input from attendees. Our project 
then held a day-long public conference in Bethesda, Maryland, 

presenting our project’s draft recommendations and individual 
papers to elicit further feedback. The day after the conference, 
the Working Group met a fourth time to further refine our 
recommendations in light of the feedback received. Final revi-
sions to these recommendations were negotiated by e-mail. As 
is common in consensus articles produced by large multidisci-
plinary author groups, individual authors may not agree with 
every point made below. However, we reached consensus on 
the thrust of this article and the article’s recommendations.

PARt i: deFinitiOns
A biobank is a structured resource that holds human biological 
samples and/or data to facilitate research over time. We use the 
term “biobank” broadly to cover a range of research resources 
that are sometimes referred to using different terms (see 
Appendix). We thus define biobank to include archived data 
sets as well as repositories of biological samples maintained for 
future research use. We also include biobanks set up to associate 
genotype information with phenotype, such as biobanks that 
link human genomics to electronic medical records, biobanks 
that link genomic data to neuroimaging scans or other nonge-
nomic data sources, and biobanks that analyze environmental 
samples or data in relation to human genomics. 

Biobanks have become crucial to the conduct of genetic and 
genomic research, especially large-scale genomic research. 
Biobanks now exist all over the world. Many have been estab-
lished in the United States, with more planned. Biobanks vary 
considerably in size, scope, design, and intended use.4 A grow-
ing literature documents the variation, including large popula-
tion-based biobanks (such as UK Biobank), biobanks located 
at a center of clinical care (such as biobanks in the Electronic 
Medical Records and Genomics (eMERGE) Network), and dis-
ease-specific biobanks (such as Myeloma Bank on a Cure).5–10 
Biobanks vary in management and governance structure, so that 
precisely who discharges a responsibility falling on the biobank 
(including those responsibilities we recommend below) will 
vary; biobanks themselves are generally best situated to identify 
the relevant individual(s) within the biobank. 

As noted above, some biobanks collect their own data and 
samples, while others rely on primary researchers and collec-
tors at multiple sites to perform collection, with data and/or 
samples then aggregated in the biobanks. Three variables of 
importance to our analysis are: whether the biobank is itself 
conducting research, the degree and type of deidentification of 
data and samples in the biobanks, and (related to this) whether 
biobank research and secondary research by researchers access-
ing biobank data/samples qualify as research on human sub-
jects under the Common Rule.11 We address these three vari-
ables in turn.

Some biobanks themselves conduct research; examples 
include disease-focused biobanks such as Myeloma Bank on 
a Cure and ongoing cohort studies such as the Framingham 
Heart Study.12 However, some biobanks merely aggregate data 
and samples from primary researchers or collection sites and 
supply those data and samples to secondary researchers, with 
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no research conducted by personnel at the biobank itself. Both 
types of biobanks function as a central part of a larger biobank 
research system.

When biobanks receive deidentified data and samples that 
were collected for purposes other than the biobank’s research, 
the biobank may not be conducting human subjects research 
under the Common Rule.13–15 Whether the Common Rule 
applies affects the responsibilities of the biobank, including 
responsibilities for managing the IFs and IRRs (see Part II’s 
section on, “If data and samples can be reidentified, are there 
any biobank research system responsibilities to offer return 
of IFs and IRRs?”). The Common Rule specifies that research 
on human subjects is research using information that is “indi-
vidually identifiable (i.e., the identity of the subject is or may 
be readily ascertained by the investigator or associated with the 
information)” (§46.102(f)).11 Excluded is research on data and 
samples when “subjects cannot be identified, directly or through 
identifiers linked to the subjects” (§46.101(b)(4)).11

In keeping with the Common Rule, the Office for Human 
Research Protections (OHRP) has advised that when research-
ers use data or samples that were not collected for that research 
and the source individuals cannot readily be identified by the 
researchers, this does not meet the regulatory definition of 
research involving “human subjects” (a term defined by the 
Common Rule at 45 C.F.R. § 46.102(f) to be a “living indi-
vidual about whom an investigator…obtains data through 
intervention or interaction with the individual or identifiable 
private information”).13 Similarly, OHRP has stated that institu-
tions are not engaged in human subjects research when they 
receive coded data or samples from another institution engaged 
in research that retains the code, and the receiving institution 
cannot readily reidentify the subjects.14 The predecessor of the 
OHRP, the Office for Protection from Research Risks, specifi-
cally addressed research using stored data or tissue, stating that 
“human subjects” are not involved when the material “was col-
lected for purposes other than submission to the Repository,” 
and the “material is submitted to the Repository without any 
identifiable private data or information.”15 Thus, some biobank 
research constitutes human subjects research covered by the 
Common Rule, while other biobank research is what has been 
called “human non-subjects research” and is not covered by the 
Common Rule.16,17 Developing appropriate standards for the 
second type remains a challenge, one that DHHS attempts to 
address in a recent proposal of possible changes to the Common 
Rule.2

In part because some biobank research is considered human 
subjects research under the Common Rule while other research 
is not, a range of terms is used to refer to the human beings 
whose data and samples are housed in biobanks. Such an indi-
vidual may be called a “participant” or “human subject” when the 
research being conducted qualifies as human subjects research, 
or the individual may be called a “donor” or “source” of the data 
or samples. Because we address both human subjects research 
and “human non-subjects research,” we use a more encompass-
ing term than “subjects” or “participants.” We generally use the 

term “contributors” to refer to the individuals whose data and 
samples are collected in biobanks, whether or not they also qual-
ify as “human subjects” under the Common Rule. We avoid the 
term “sources,” as this is ambiguous in a biobank research system 
in which the primary research or collection sites are institutional 
sources for biobank data and samples, and the biobank in turn 
is a source for secondary researchers. We also avoid the term 
“donors,” to avoid implying that the individuals whose data and/
or samples are collected have donated a gift and are owed nothing 
in return (as some would argue in the case of whole-organ dona-
tion, for example). Although there is no perfect term, “contribu-
tor” suggests the vital contribution each individual makes to the 
assembly of a biobank and subsequent conduct of research. 

Both IFs and IRRs can arise in primary research, biobank 
research, and secondary research. In our prior project, we 
defined an IF as “a finding concerning an individual research 
participant [or here, an individual contributor] that has poten-
tial health or reproductive importance and is discovered in the 
course of conducting research but is beyond the aims of the 
study.”1 In contrast, an IRR is a finding concerning an indi-
vidual contributor that has potential health or reproductive 
importance and is discovered in the course of research, when 
the finding is on the focal variables under study in meeting the 
stated aims of the research project.

Some commentators have questioned the utility of distinguish-
ing between IFs and IRRs, especially in the context of whole-
exome, whole-genome, or genome-wide association studies 
(GWAS). We agree that the distinction between IFs and IRRs 
is the “fuzziest” in large-scale discovery research where it is dif-
ficult to identify what is “beyond the aims of the study” because 
the entire genome is under scrutiny and the research is induc-
tive discovery research rather than research driven by discrete 
hypotheses.1,18,19 Moreover, recruitment for biobank participa-
tion may be for an open-ended array of future studies. However, 
IFs may still arise in ascertaining a prospective contributor’s 
eligibility to participate in the study or biobank and in baseline 
screening. For example, during initial enrollment, a researcher 
may discover that a contributor has elevated blood pressure—a 
finding incidental to the genomic study itself. IFs may also arise 
during the course of studies aiming to study a particular set of 
genotype/phenotype correlations. A researcher using a GWAS 
approach in a breast cancer study, for instance, may find muta-
tions in genes known to be correlated with development of 
colon cancer.20 Because the colon cancer genetic association was 
beyond the aims of the breast cancer study, it is an IF. 

Our research has uncovered biobanks, studies, and policies 
that indeed recognize a difference between IFs and IRRs. Yale 
University’s IRBs, for example, have generated policy recogniz-
ing that in some studies a determination may be made to return 
IFs but not IRRs.21 Policies contemplating return of IFs but not 
IRRs may be based on a number of factors, including anticipa-
tion that IRRs, as the focus of the research, may not be as well 
understood and validated, whereas many IFs may be fully vali-
dated and well-understood findings commonly communicated 
in clinical care. UK Biobank is an example of a biobank that 
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offers contributors IFs (such as elevated blood pressure) dis-
covered in baseline screening at enrollment, but not IRRs from 
the genetics/genomic analysis ensuing.22,23 In planning the can-
cer Human Biobank (caHUB), the National Cancer Institute 
(NCI) has contemplated the return of a finding of discrepant 
diagnosis when specimen pathology is checked upon submis-
sion to the biorepository and the diagnosis differs from that at 
the source site, but not necessarily the return of ensuing genetic 
and genomic research results.24 Indeed, any study or biobank 
collecting or archiving either medical information or environ-
mental exposure information may stumble upon clinically sig-
nificant information whose discovery was not the research aim, 
and thus may face the question of whether to return these IFs.

The distinction between IFs and IRRs thus serves a useful 
purpose in promoting the analysis of different types of findings. 
Table 1 systematizes how IFs and IRRs can arise in primary 
research or at the collection site, at the biobank, and in second-
ary research using biobank data and samples. This article main-
tains the distinction between IFs and IRRs, but recommends 
that biobanks, researchers, IRBs, and policy makers consider 
in each research context whether they can be distinguished 
and what the relationship between the return of IFs and IRRs 
should be, striving for a harmonized approach, especially when 
individual contributors may not readily perceive a distinction 
between these two types of findings. Differences in the han-
dling of IFs and IRRs should be carefully explained.

PARt ii: cORe QUestiOns
How are biobanks handling iFs and iRRs now?
Although considerable debate has swirled around the issue of 
how to manage IFs and IRRs in human subjects research gen-
erally, there has been much less debate over biobank responsi-
bilities. To ground our discussion of biobank responsibilities, 
we conducted research on current biobank policy. That research 
is described in greater detail by Johnson et al.3 In 2009–2010, 

we assembled a sample comprised of three types of biobanks: 
NIH intramural biobanks (43 biobanks), other US biobanks 
not coordinated intramurally through NIH (66 biobanks), and 
non-US biobanks (12 biobanks). A total of 2,366 documents 
were collected from the websites of the 43 NIH intramural and 
12 non-US biobanks plus a random sample of 30 of the other US 
biobanks, for a total of 85 biobanks. Supplemental e-mail solici-
tations were sent to each biobank to request additional docu-
ments not publicly available on the biobank’s website. Forty-six 
biobanks responded to the request and sent a total of 29 addi-
tional documents, for a response rate of 54% to the e-mail 
request. Here, we briefly summarize relevant findings from the 
US biobanks only.

Of the US biobanks, almost half (43–49%, tabulated for the 
two categories of US biobanks) addressed issues related to the 
return of IFs and IRRs in some way. However, that means that 
more than half did not. Given how little literature exists offer-
ing guidance to biobanks on IFs and IRRs, it is not surprising 
that we found that many biobanks did not address the return 
of IFs and IRRs.

Of those biobanks addressing these issues, 33–46% had docu-
ments saying they do return some information. Among the 21 
NIH intramural biobanks addressing whether they would return 
information to participants, seven of these had documents 
indicating that they would return some information (includ-
ing GENEVA, the Framingham Heart Study, and the National 
Children’s Study). Among the 13 other US biobanks sampled 
and addressing this issue, six had documents indicating that 
they would return some information (including the Personalized 
Medicine Project at Marshfield Clinic, 23andMe, the University of 
Connecticut Behavioral Gene Bank, and the Kaiser Permanente 
Research Program on Genes, Environment, and Health). Table 2, 
adapted from Johnson et al.,3 summarizes these findings. 

Thus, we found that current biobank policies vary. The sample 
of US biobanks that responded to our inquiries was split fairly 

table 1 How IFs and IRRs can arise in the three stages of research in a biobank research system

stage of research How iFs can arise How iRRs can arise

Primary research or collection site • Ascertaining eligibility
• Collecting baseline values
• Reviewing medical records
• Analysis yields data beyond aims
• Pleiotropy yields data beyond aims

•  Data analysis in pursuit of research aims yields 
individual results of clinical or other significance

Biobank assembly and research • Ascertaining eligibility
• Collecting baseline values
• Performing QC on samples
• Performing QC on data
• Confirming pathology (“discrepant diagnosis”)
• Reviewing medical records
• Analysis yields data beyond aims
• Pleiotropy yields data beyond aims

•  Data analysis in pursuit of research aims yields 
individual results of clinical or other significance

•  Data analysis in open-ended discovery research yields 
individual results of clinical or other significance

Secondary research • Analysis yields data beyond aims
• Pleiotropy yields data beyond aims

•  Data analysis in pursuit of research aims yields 
individual results of clinical or other significance

•  Data analysis in open-ended discovery research yields 
individual results of clinical or other significance

IF, incidental finding; IRR, individual research result; QC, quality control.
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evenly on whether they even address the return of IFs and IRRs. 
Among those biobanks that do address this issue, some return 
no findings at all, some return nongenetic IFs (such as abnor-
mal blood pressure) discovered at enrollment, some return a 
subset of nongenetic or genetic IFs, and some return a subset of 
nongenetic or genetic IRRs. Table 3 offers examples of biobanks 
with these different policies.

do biobanks have responsibilities to address whether iFs 
and iRRs will be returned at all?
There is growing agreement that researchers have a responsibility 
to determine and make clear to research participants whether IFs 
and IRRs will or will not be offered back to the participants.20,25–28 
As we noted in our prior project’s consensus article,1 in the face 
of silence, participants may simply assume that such findings 
will be returned. This assumption risks “conflat[ing] the role of 
researcher with that of a physician”29 and may lead participants 
to misconstrue researcher silence as an indication that there are 
no findings of individual health concern. 

Similar problems may arise in biobank research systems. At 
least when contributors are asked to consent to use of their 
samples and/or data in a biobank research system (as opposed 
to those contributors never asked for consent because their 
samples and/or data are deidentified and used in research that 
is not considered human subjects research), the contributors 
may expect to be offered IFs and IRRs.29–31 This may be espe-
cially true when contributors consent to the use of their samples 
and/or data in biobank research focused on a particular disease. 
Biobank research systems need to make clear to contributors 
whether no IFs and IRRs will be returned or there is indeed 
an option for return. If there is an option for return, biobank 
research systems will need to ask whether individual contribu-
tors consent to recontact and return. 

A further reason why biobank research systems should make 
clear their policy on return is that a growing body of empirical 
research suggests that many individuals want and even expect 
to receive their IFs and IRRs, especially if researchers find some-
thing serious.29,32–36 Thus, individuals may not only assume that 
they will be offered IFs and IRRs; they may desire such return. 
Individuals who want their results may feel their relationship 
with researchers should be reciprocal29,34,37 and that returning a 
serious finding should be a matter of “common courtesy.”34 Even 
though Beskow and Burke19 caution that the available studies 
do not reflect “participants’ nuanced preferences,” the evident 

desire for IFs and IRRs among many participants supports the 
importance of clarifying whether findings will be returned.

What design options are open to biobanks to handle iFs 
and iRRs? designing to allow or to avoid reidentification
A range of design options is open to biobanks. The design ques-
tion of whether to preserve the possibility of reidentification 
or make it impossible has direct implications for the ability 
to reidentify individual contributors and return IFs and IRRs. 
Thus, biobanks have to make a fundamental decision: (i) to 
design the biobank so that reidentification of contributors can 
be accomplished (at the primary research or collection site, at 
the biobank itself, or by a “trusted intermediary,” as discussed 
further below), thus enabling the return of IFs or IRRs, or (ii) 
to design the biobank so that reidentification is impossible 
because no one maintains the links to individual identities and 
thus IFs and IRRs cannot be returned. Only if reidentification is 
possible do biobanks face the further question of what return, 
if any, will be offered. A biobank that irretrievably strips iden-
tifiers and prohibits researchers from attempting to reidentify 
contributors (such as BioVU) cannot return IFs and IRRs.38,39 
As Pulley et al.38 note, BioVU is “one of few biobanks” set up 
to conduct “nonhuman subjects research” and “the design 
explicitly precludes recontact with any individual.” Although 
reidentification may not be literally impossible40 and DHHS 
has recently noted that advancing technology may make de-
identified data reidentifiable,2 BioVU is deliberately designed to 
block reidentification.

A decision to design a biobank by irretrievably stripping iden-
tifiers and retaining no link to identifiers, consequently preclud-
ing return, may be based on a number of factors. For example, 
Pulley et al.38 argue that BioVU’s design increases contributor 
privacy, thus “minimiz[ing] the risk of harm to individuals 
while maximizing the benefit to the broader society.”38 However, 
many (if not most) biobanks will be designed differently, for a 
range of research reasons. For example, the primary researchers 
or the biobank itself may follow contributors prospectively and 
indeed may seek to collect samples or data from contributors at 
multiple points in time. When biobanks receive samples and/
or data from individual research sites that themselves maintain 
identifiers, then reidentification and return of IFs and IRRs can 
be accomplished. Moreover, there are biobanks that maintain 
the capacity themselves to reidentify contributors. Whenever 
contributors are reidentifiable within the biobank research sys-
tem, the design is one in which IFs and IRRs can be returned. 
This leads to the challenging questions of what further choices 
these biobanks should make on the questions of whether to 
return IFs or IRRs and, if so, which ones and how. 

if data and samples can be reidentified, are there any 
biobank research system responsibilities to offer return of 
iFs and iRRs?
The published literature reveals a growing number of commen-
tators concluding that if return is possible, some findings should 
indeed be considered for return. Few commentators argue that 

table 2 Return of information to individual contributors 
by type of biobank

 
niH (n = 43);   

ratio (percentage)
Other Us (n = 30);  
ratio (percentage)

Yes no nA Yes no nA

Will information 
of some sort be 
returned? 

7/43 
(16%)

14/43 
(33%)

22/43 
(51%)

6/30 
(20%)

7/30 
(23%)

17/30 
(57%)

NIH, National Institutes of Health.

Adapted from Johnson et al.3
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there should be zero return, no matter how urgent and clini-
cally actionable the finding. Our project members nonetheless 
discussed whether a biobank that could reidentify participants 
and thus offer results might decide as a blanket matter to offer 
no return at all. In the end, we decided to urge biobanks to 
address the IFs/IRRs issue and consider what findings would 
warrant an offer of return. There is considerable controversy 
over this last question—what findings merit an offer of return. 
Most of the literature to date, however, addresses return in indi-
vidual studies or what we are calling “primary research,” not 
biobank research systems. We first briefly summarize the work 
on individual studies, the necessary starting point for consider-
ing the ethics of return in the more complex case of a biobank 
research system. 

The ethics of return in individual studies. In our prior project, 
we analyzed ethical arguments on return of IFs in individual 
studies, concluding that researchers do indeed bear duties to 
manage IFs and offer a subset of them back to research partici-
pants consenting to return.1 We based that conclusion on sev-
eral grounds. First, when the federal regulations stating stan-
dards for human subjects research apply (preeminently DHHS’s 
Common Rule,11 though the Food and Drug Administration 
also has regulations on human subjects41,42), they impose 
requirements that are germane, even though the regulations do 
not explicitly address IFs and IRRs.11 For one, the regulations 
provide that consent must address research risks and potential 
benefits; IFs and IRRs may be seen as both risks and potential 
benefits, as they may impart crucial and even life-saving clinical 
information, but also may impose anxiety and the burdens of 
follow-up, with some IFs and IRRs turning out to be benign or 
even false positives.43 As IFs and IRRs do impose risks, the pro-
visions calling for minimization of risk and that risks must be 
reasonable in relation to anticipated benefits are also germane. 

Second, a number of ethical arguments support researcher 
responsibilities to manage and offer return of some IFs and IRRs. 
Richardson and Belsky,44 for example, argue that participant 
vulnerability and researcher fiduciary duties mean research-
ers owe a limited duty of “ancillary care” (care beyond that 
required to carry out the research safely), and Richardson45 has 

clarified that this encompasses a duty to offer back to the par-
ticipant some IFs. They argue that when research participants 
entrust otherwise private information to researchers or provide 
researchers access to some aspect of the participant’s body, this 
“partial entrustment” carries with it certain researcher duties, 
including the duty to offer back information discovered of clini-
cal importance. Miller et al.46 similarly argue that the research-
er’s ethical obligation to return IFs is rooted in the researcher’s 
professional relationship with the participant, privileged access 
to private information about the participant, and discovery of 
an IF bearing on the participant’s health.

Illes et al.25 maintain that researcher duties to manage and 
offer the return of IFs flow from ethical duties to respect par-
ticipant autonomy and interests. They suggest that researchers, 
whose work depends on the generosity of research participants 
and their willingness to be part of research, bear a duty of reci-
procity. Kohane et al.47 argue that offering discoveries back to 
individual research participants allows them to be “partners 
in research rather than passive, disenfranchised purveyors of 
biomaterials and data.” The empirical literature to date shows 
that many individuals say they do indeed want to receive 
their IFs and IRRs, especially if researchers find something 
serious.29,32–36

In some respects, the international community has gone fur-
ther than the United States in recognizing a duty to return IFs and 
IRRs in individual studies. Indeed, the IFs issue was acknowl-
edged by the international community in the mid-1990s in a 
statement by the international Human Genome Organisation 
(HUGO), which declared that “choices to be informed or 
not with regard to results or incidental findings should…
be respected.”48–50 In its “International Ethical Guidelines for 
Biomedical Research Involving Human Subjects,” the Council 
for International Organizations of Medical Sciences (CIOMS)51 
has provided that “individual subjects will be informed of any 
finding that relates to their particular health status.” CIOMS 
also states that “subjects have the right of access to their data on 
demand, even if these data lack immediate clinical utility.”51

Some authors, however, have argued against return, or at least 
against return beyond the most urgent and actionable find-
ings. These authors caution that research budgets are limited 

table 3 Examples of biobanks (US and non-US) with different policies on the return of IFs and IRRs

Will not return Will return nongenetic 
IFs measured at 
enrollment

Will return nongenetic 
IFs

Will return  
genetic IFs

Will return nongenetic 
IRRs

Will return  
genetic IRRs

NINDS  
Repository

UK Biobank Framingham  
Heart Study

Framingham  
Heart Study

Framingham  
Heart Study

Framingham  
Heart Study

NUgene Project Rhode Island BioBank Personalized Medicine 
Research Project at 
Marshfield Clinic

Coriell Personalized 
Medicine Collaborative

Coriell Personalized 
Medicine Collaborative

BioVU Generation Scotland GENEVA Environmental 
Polymorphism Registry

GENEVA, Gene–Environment Association Studies; IF, incidental finding; IRR, individual research result; NINDS, National Institute of Neurological Disorders and Stroke.

NINDS Repository,119 NUgene Project,120 BioVU,121 UK Biobank,22,23 Rhode Island BioBank,122 Generation Scotland,123 Framingham Heart Study,124 Personalized Medicine 
Research Project at Marshfield Clinic,125 GENEVA,108 Coriell Personalized Medicine Collaborative,106 Environmental Polymorphism Registry.126
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and should be devoted to the central aim of research, creating 
generalizable knowledge. They worry that return of individual 
findings will divert scarce resources, invite research participants 
to mistake research for clinical care, and may involve return of 
findings that are not yet adequately understood and validated.52 
Yet even authors expressing concern over individual research 
findings tend to allow for return of some findings. Thus, within 
the United States and beyond, a growing number of authors 
maintain that researchers indeed should consider some sub-
set of findings for return to research participants, even if there 
is not yet agreement on what set.1,19,53–58 Less discussed (espe-
cially in the United States) are the responsibilities of biobanks 
faced with these issues, as well as the responsibilities of what we 
are calling secondary researchers, though that conversation is 
beginning.19,24,57 We address the responsibilities of biobanks and 
secondary researchers in turn. 

The ethics of return in biobank research systems. A robust 
and international ethics literature addresses ethical obligations 
of biobanks. Commentators query whether the complexities 
of biobank research call for expanding the roster of ethical 
precepts beyond those applicable to smaller-scale biomedi-
cal research.59,60 For example, some authors have explored the 
ethical obligations of genomic biobanks as public goods.61–64 
Indeed, in some countries, biobanks are created by statute or 
structured as a nonprofit foundation or charitable organiza-
tion.65 In the United States, biobanks created by NIH or another 
public entity (e.g., NIH’s dbGaP, or NCI’s caHUB) or funded 
publicly (e.g., the NIH-funded eMERGE Network) will bear 
public responsibilities accordingly. NCI, for example, in its Best 
Practices for biorepositories, stresses custodianship responsibil-
ities: “responsible custodianship requires careful planning and 
transparent policies to ensure the long-term physical quality of 
the biospecimens, the privacy of human research participants, 
the confidentiality of associated data, and the appropriate use of 
biospecimens and data.”26 There is a significant literature on the 
public responsibilities of population biobanks.66–69

Privately funded biobanks (such as a biobank funded and cre-
ated by a pharmaceutical company) bear some public responsi-
bilities as well. ISBER’s Best Practices70 maintain that biobanks 
need to provide responsible “custodianship” of the tissues and 
data they collect, maintain, and share. And private biobanks 
owe duties to those individuals generous enough to participate 
by donating data or samples.71,72 Biobanks—private and pub-
lic—commonly have a range of committees and governance 
structures to address operational and ethics issues including 
access to data and samples by secondary researchers.26,70,73

Core issues addressed in discussions of biobank ethics include 
consent and withdrawal of consent; protection of privacy and 
confidentiality; ownership of data and samples, benefit shar-
ing, and commercialization; and sharing of data and samples 
with other researchers. Less discussed have been the ethical 
responsibilities of biobanks with respect to the return of IFs and 
IRRs. Boggio74 reports a division of view among respondents in 
a sample including US and international biobank experts: To 

“a substantial number of respondents…beneficence requires 
that information potentially of use to participants ought to be 
passed on to them….This trend is counteracted by the view—
also popular among respondents—that returning research 
results is beyond a biobank’s duty and/or sharing results could 
do more harm than good.” The author notes, however, that 
several respondents suggested that preserving the capacity to 
return IRRs militated “in favor of forms of reversible anony-
mization of samples and associated data.”74

As noted above, a fundamental complexity attending biobank 
research is that some currently falls under the Common Rule 
and some does not. Biobanks that are collecting their own data 
and/or samples for research, as well as biobanks receiving data 
and/or samples collected for other purposes but conveyed with 
participant identifiers, will be conducting research on human 
subjects under the Common Rule. However, biobanks receiving 
data and/or samples that were not collected for the biobank and 
have identifiers removed, will not. A major caveat is that if sam-
ples or data are reidentified, the Common Rule will apply.16 

When the Common Rule does apply, ethical duties will 
devolve on the biobank with implications for the return of 
IFs and IRRs. These will include the duty to address risks and 
potential benefits (if any) to those participating in the research; 
IFs and IRRs carry both. However, whether or not biobank 
research constitutes research involving human subjects under 
the Common Rule, there is increasing agreement that biobanks 
at least have the responsibility to address in their planning and 
in any informed consent documents whether IFs and IRRs will 
be offered back to individual contributors and, if so, how.26,65,75–77 
For example, NCI’s 2011 Best Practices for Biospecimen 
Resources states, “The informed consent document should state 
whether individual or aggregate research results will be released 
to the human research participant, the participant’s healthcare 
provider, or the participant’s family and, if so, the mechanism 
for communicating such results….The procedure for opting out 
of all communications should be clearly indicated.”26

Secondary researchers accessing data and/or samples from 
the biobank will generally receive deidentified material that 
was not collected specifically for their research project and thus 
will be conducting research not covered by the Common Rule.13 
This, combined with the fact that they will generally have no 
contact with contributors and may be far removed from data 
and sample collection in space and time, may lead some to con-
clude that secondary researchers have no responsibilities with 
respect to recognition of potentially returnable IFs or IRRs and 
their return. Yet this depicts secondary researchers in isolation 
rather than as part of the flow of data and samples through the 
biobank research system. Secondary researchers using biobank 
data or samples interact with the biobank. They apply for 
access to the data or samples, their application is reviewed and 
decided upon by the biobank’s Data Access Committee (DAC) 
or equivalent using explicit access criteria, negotiation may 
ensue over the terms of access, and access will be governed by 
an agreement, typically a Material Transfer Agreement (MTA) 
or Data Access Agreement (DAA; sometimes called a Data Use 
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Agreement (DUA)). Thus, the biobank will have to determine 
prospectively the conditions of access and terms of these agree-
ments. Terms already in use and relevant to the IFs/IRRs debate 
are that the secondary researcher will not seek to reidentify 
contributors and that research results will be communicated to 
the biobank.78–81

These terms suggest that when secondary researchers convey 
research results to the biobank, both the secondary research-
ers and the biobank will have an opportunity to spot those that 
should potentially be returned to contributors. Biobanks can 
anticipate this in their MTAs and DAAs or DUAs. The fact that 
secondary researchers are part of the larger biobank research 
system and that such researchers access and use data and 
samples according to biobank rules means that biobanks can 
address aspects of the IFs/IRRs problem in setting the terms 
of access and use. Specifically, biobanks can communicate any 
roster of returnable IFs/IRRs to secondary researchers; can 
ask those researchers applying for access to address whether 
the secondary research is likely to generate such IFs/IRRs and, 
if so, how they will be identified; and can require secondary 
researchers to communicate such IFs/IRRs back to the biobank 
so that they may be considered for return. Sharing with second-
ary researchers a concrete list of returnable findings may be the 
simplest and most efficient way to help secondary researchers 
flag any returnable IFs/IRRs.

Arguing that secondary research should simply lie beyond the 
reach of biobank responsibilities to handle IFs and IRRs ignores 
the fact that biobanks exist in large part to enable that secondary 
research. Much of what biobanks do is structure access to and 
use of the data and samples. Indeed, if a number of biobanks are 
already using MTAs and DAAs or DUAs to require secondary 
researchers to convey genomic results generated to the biobank, 
it is not a far stretch to ask that secondary researchers flag those 
results that are on a roster of potentially returnable IFs and 
IRRs. Ethical analysis of biobank-based research typically sees 
the biobank itself as the primary entity bearing duties of respon-
sible custodianship.71,72,82 It thus makes sense that the biobank 
should set the rules for the overall process of recognizing (and 
subsequently analyzing and returning) IFs and IRRs, a process 
in which secondary researchers are asked to play a part.

should the biobank itself have responsibilities for  managing 
the return?
If IFs or IRRs are to be returned at all, the conventional view 
has been that the biobank has no responsibilities. Instead, pri-
mary investigators (or collection sites) should be responsible 
for identifying and contacting contributors, because primary 
researchers have the identification information and have had 
direct contact with contributors.24 According to NHGRI, if 
a secondary researcher “does generate results of immedi-
ate clinical significance,” that researcher “can only facilitate 
their return by contacting the contributing investigator who 
holds the key to the code that identifies the participant. In 
such cases, the contributing investigator would be expected to 
comply with all laws and regulations and consider the benefits 

and risks associated with the return of IRRs to participants 
and follow established institutional procedures (e.g., consul-
tation with and approval by the IRB) to determine whether 
return of the results is appropriate and, if so, how it should be 
accomplished.”83

Placing responsibility for deciding whether and how to 
return IFs and IRRs on the original, collecting researcher, also 
comports with NIH policy on GWAS.84 Under that policy, “The 
NIH does not anticipate that participants will be able to obtain 
individual results of secondary analyses on data obtained from 
their participation in primary studies. Because the NIH GWAS 
data repository and secondary data users will not have access 
to identifying information or to the link to the keycode within 
the data, neither will be able to return individual results directly 
to subjects. Secondary investigators may share their findings 
with primary investigators, who may determine whether it is 
appropriate to return individual or aggregate research results to 
participants whose health may be affected....”84

Neither of these policies recognizes a role for the biobank 
itself. Instead, they place on primary researchers and their 
IRB the responsibility for determining whether to return IFs 
and IRRs at all, deciding which to return, and performing any 
actual return. In both cases, however, this approach is premised 
on the biobank and secondary researchers having no access to 
identifying information because primary researchers and insti-
tutions deidentified the data before submission to the biobank. 
It is important to recognize, though, that this is not the only 
model of biobank research. Biobanks can receive data and sam-
ples that are not deidentified, even if the biobank then removes 
identifiers before releasing the data and samples to secondary 
researchers. Indeed, a biobank—especially biobanks set up to 
study individuals with a particular disease or condition—may 
follow contributors prospectively, collecting additional infor-
mation for research. When the biobank itself receives identify-
ing information, the premise of these NHGRI and NIH policies 
does not apply. This reopens the question of what responsibili-
ties the biobank should shoulder for deciding whether to return 
IFs and IRRs at all, determining which to return, and then man-
aging the return process.

Moreover, even when deidentification by the primary 
researcher means that the biobank cannot reidentify and recon-
tact the contributor, the question of biobank responsibilities 
remains. Reidentification and recontact are only the final phases 
of return of IFs and IRRs. Prior steps are deciding whether any 
IFs and IRRs should be returned, establishing the criteria to be 
used in ascertaining what findings are returnable, and analyz-
ing particular findings to decide whether those specific IFs or 
IRRs should be returned. The fact that the biobank itself may 
not be able to reidentify and recontact does not answer the 
question of whether it bears some responsibility to determine 
whether any return will be offered, address the question of what 
criteria should be used to distinguish returnable findings, and 
analyze particular findings in the biobank’s research and pos-
sibly secondary research as well, as discussed below. In fact, a 
careful reading of both the NHGRI and NIH policies above 
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shows that they recognize this potential division of labor. Both 
suggest that at least secondary investigators may indeed dis-
cover findings that raise the question of potential return, and 
both policies direct the secondary investigator to communicate 
the finding of concern to the primary investigator in order to 
consider return. 

Thus, both policies suggest that the primary researcher may 
not bear sole responsibility for handling IFs and IRRs that 
emerge at the biobank and secondary research levels. Indeed, 
there are reasons to avoid placing all responsibilities on the 
primary researcher.85 The primary researcher may have limited 
knowledge and understanding of the biobank and secondary 
research and the meaning of the IFs/IRRs found there. Further, 
IFs or IRRs may be discovered by the biobank or secondary 
researchers years or decades after the original research has been 
completed. The primary researcher’s funding may be expired 
at that point. The primary researcher may actually be retired, 
departed from the institution, or deceased. Note that a recent 
consensus statement recommends that researcher obligations 
to manage IRRs end with the expiration of research funding, 
though the researcher may exercise his or her discretion to 
address IRRs beyond that point.86

At a July 2010 workshop convened by NCI, participants 
identified problems with the conventional view that primary 
responsibility to deal with IFs and IRRs should rest on the pri-
mary research or collection site. Because of these problems, 
some participants suggested that the biobank itself should have 
significant responsibility for addressing IFs and IRRs discov-
ered at the biobank and in secondary research, rather than act-
ing as a “passive entity.”24 Biobanks may also be able to marshal 
additional resources to cope with IFs and IRRs. Involving the 
biobank, rather than relying exclusively on individual collec-
tion and primary research sites, may additionally offer more 
consistency in how IFs and IRRs are handled for contributors 
whose data and samples are housed in a given biobank, no mat-
ter where they were collected.

Recognizing that biobanks bear responsibilities to address 
the IFs and IRRs question and should anticipate potential IFs/
IRRs from biobank and secondary research would have several 
major implications. First, biobanks would need appropriate 
policy-making capacity to address the question of whether to 
return IFs and IRRs at all. If they decided to offer some return, 
they would need governance and oversight structures as well 
as policies to fulfill this function. They would also need to 
have the capacity to evaluate potential IFs and IRRs, manag-
ing the scientific and ethical issues arising. Biobanks conduct-
ing human subjects research will likely have an IRB already, but 
the challenge of the IFs and IRRs issues may suggest that other 
biobanks need an IRB (whether their own, or access to others’). 
The biobank’s IRB will need the capacity to interact with IRBs 
at primary research or collection sites, as offering findings back 
to an individual contributor may involve both IRBs. Biobanks 
may additionally want to create a specialized committee for 
management of return of IFs and IRRs (if any are offered), one 
model being the Informed Cohort Oversight Board (ICOB).47 

If biobanks determine to engage in return, they will also need 
appropriate procedures and informatics capacity to deal with 
reidentification. Biobanks could approach reidentification in 
one of three ways. They could rely on primary researchers or 
collection sites to reidentify contributors when appropriate, 
they could themselves hold the key to the codes to reidentify 
contributors, or they could create an entity (such as a “trusted 
intermediary” or “honest broker”) to hold the key and perform 
reidentification.26,87 Note that if biobanks themselves hold the 
key to the codes (the second option), then the biobank would 
likely be conducting a research activity that would require 
an IRB-approved protocol and informed consent, unless the 
Common Rule criteria for waiver of consent are met. Yassin et 
al.87 elaborate on the option of using a “trusted intermediary,” 
saying that “The trustee’s role can be filled by a biospecimen 
resource, an entity within an academic institution not involved 
in the research, a subcontracted third party, or an informatics 
system.” Researchers are currently exploring automated infor-
matics options to facilitate the return of IFs and IRRs, including 
the biobank using electronic interfaces to make detailed offers of 
data return so that contributors can elect what to receive.47,88,89

Finally, biobanks would need appropriate staffing or consul-
tants, facilities, and funding to perform functions associated 
with deciding whether to return IFs and IRRs, and (if so) ana-
lyzing them and managing the return process. Staffing or con-
sultant needs may include access to clinicians who are expert in 
analyzing the relevant findings.1 Facilities’ needs may include 
access to a CLIA-certified lab or labs to generate results appro-
priate for return.86 We elaborate below on all of these implica-
tions for biobanks.

Note that the precise allocation of responsibilities between 
primary research or collection sites and biobanks will vary 
by the design of the biobank research system. Suggesting that 
biobanks themselves should have some responsibilities for deter-
mining whether and how to return IFs and IRRs in a biobank 
research system does not mean that the biobank should have full 
responsibility and the primary researchers none. Coordination 
between primary researchers or collection sites and the biobank 
will be necessary, including coordination between their IRBs. 
As already noted, reidentification of contributor(s) may rest at 
the primary research site, biobank, at both, or with a “trusted 
intermediary.” Moreover, responsibilities for recontact may 
often best remain with the primary researcher or collection site. 
The primary researchers may, in some research designs, have 
ongoing contact with the contributor and thus be best suited to 
perform any recontact. However, recognizing that the biobank 
does bear some of the responsibilities for addressing IFs and 
IRRs in the biobank research system and for performing some 
of the specific functions involved has the potential to advance 
consistency, reliable performance of duties, and accountability 
to individual contributors and research participant popula-
tions. We also suggest strategies that biobanks can undertake 
cooperatively to build databases on return of IFs and IRRs, pool 
policies and procedures on return of IFs and IRRs, and promote 
rapid progress in developing sound approaches.
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What is the content of those responsibilities? Four issues 
and who should address them
Having argued that some IFs and IRRs should indeed be con-
sidered for return, we next address the specific responsibilities 
involved. Identifying the core responsibilities will allow us to 
consider who in the complex system of biobank research is best 
positioned to discharge them and how. Four key responsibili-
ties are:

(1)  Clarifying the criteria to determine what kind of findings 
are returnable, and the roster of returnable IFs and IRRs

(2)  Analyzing a particular finding to decide whether it should 
be offered to the individual contributor

(3)  Reidentifying that contributor (or contributors, if more 
than one is affected by the finding)

(4)  Recontacting the contributor(s) to offer the finding and 
genetic or other appropriate counseling

We refer to these four key responsibilities using the acronym 
CARR. 

Step 1: Clarifying the criteria and roster. Early work on return 
of IFs and IRRs commonly did not separate this step from ana-
lyzing a particular finding for potential return. However, the 
major recommendations that have emerged thus far on the 
return of IFs and IRRs are framed in terms of general criteria 
for return rather than a specific list of which genetic, genomic, 
and other findings should be returned.1,75,86,90 There are good 
reasons for this. Principled resolution of the IFs and IRRs issues 
requires first some consensus on what general kinds of find-
ings are appropriate for return. Because recommended criteria 
for return commonly focus on questions such as whether the 
meaning of the finding is established and its health or repro-
ductive implications understood, whether the health or repro-
ductive implications of the finding are significant, and whether 
return is “actionable” and thus can benefit the contributor, the 
specific genetic, genomic, and other findings that qualify will 
change with increasing knowledge. Thus, Fabsitz et al.86 urge the 
creation of a central advisory committee that can offer advice 
on what genetic and genomic findings are sufficiently well 
understood, significant, and actionable to qualify for return. 
Yet those authors are careful to recommend that such a body be 
advisory. There may be good grounds to adjust the committee-
recommended criteria and roster of returnable findings accord-
ing to the specific nature of the study or biobank, the study or 
biobank population, and their preferences for return. Indeed, 
Fabsitz et al. recommend the involvement of the research par-
ticipant community, when identifiable, in addressing the return 
of IRRs.

Table 4 updates the prior list of major US consensus recom-
mendations on criteria for return in Wolf et al.1 It adds our 
prior project’s 2008 recommendations and those subsequent. It 
also removes those not focused directly on return of IFs and 
IRRs or now superseded. As Table 4 suggests, two separate but 
interrelated issues are emerging: what criteria should ground 

an obligation or option to return and who should formulate 
those criteria, revise them over time with refinement of genetic 
and genomic knowledge, and recommend a roster of return-
able results. On criteria, there is wide agreement that findings 
should be analytically valid and return should comply with 
applicable law. The requirement of analytic validity assures that 
the test results accurately reveal whether a particular genotype 
is present.91 Compliance with applicable law means that the 
finding was generated in compliance with CLIA.92 CLIA and 
its accompanying regulations impose a number of test qual-
ity assurance requirements when test results are being gener-
ated and returned for clinical purposes, including measures to 
ensure that the test result indeed belongs to the individual and 
has not been mixed up.93,94 Where the initial lab generating the 
findings is CLIA-certified or the researchers can reconfirm the 
results in a lab that is CLIA-certified, this is not an obstacle to 
return. (Note that this may require that researchers plan ahead 
to retain samples adequate for retesting in a CLIA-certified 
lab.) However, controversy surrounds the question of whether 
results can be returned if confirmation by a CLIA-certified lab 
is not available.86 The literature explores models that would 
allow researchers to provide or access testing in CLIA-certified 
labs.95 Fully clarifying best practices may require working with 
the CMS, the agency that administers CLIA.

A second general criterion garnering significant, though not 
complete, agreement is that the contributor or research partici-
pant has consented to receipt of this information.76,86,96,97 Ideally 
researchers and IRBs will anticipate the question of whether 
to return IFs and IRRs before data and samples are initially 
collected and the collecting researchers will ask contributors 
whether they wish to be recontacted in the future to receive 
such findings. Contributors may also be asked what kinds of IFs 
and IRRs they wish to receive, depending on the major catego-
ries expected in anticipated research.86,98 Debate surrounds the 
question of whether researchers should or may return results 
when the contributor has not given earlier consent to return 
or has earlier refused return, if the finding has high health 
importance and is clinically actionable (e.g., when return of a 
finding of a genetic variant associated with catastrophic reac-
tion to a commonly used drug would allow avoidance of that 
drug).86 This question is hard to answer in the abstract and may 
require consideration in the context of the particular biobank, 
study population, and study type in question, ideally with the 
involvement of representatives from the study population and 
research on contributor preferences for return, as discussed in 
more detail below.

Another consent-related debate is whether to abstain from 
offering the return of IFs and IRRs or limit the return to only 
the most important findings when the individual contributors 
gave no consent for return because they gave no consent for 
research at all. As noted above, some biobank research and 
secondary research on data and/or samples from biobanks are 
conducted without consent, as the data and samples used were 
collected in clinical care and deidentified before biobank and 
secondary research, so the research is not considered human 
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subjects research. In these research designs, the contributor has 
not consented to the research and thus has not consented to 
the return of IFs or IRRs. How to handle return in this sce-
nario is another hard question. Options include refraining from 
any return, returning only the most important and clinically 
actionable findings, or contacting contributors to seek con-
sent for return. The recent DHHS Advance Notice of Proposed 
Rulemaking2 raises the possibility that in the future contribu-
tors will be asked for consent to research on data and samples 
collected in clinical care, and thus could be asked at that point 

whether they wish to be recontacted in the future about find-
ings of potential clinical importance. 

Progressing beyond consent, analytic validity, and compli-
ance with applicable legal requirements, we reach the question 
of what findings should or may be offered back to contributors. 
Here, recommendations vary. Our prior project’s recommenda-
tions article1 and the more recent paper by Fabsitz et al.86 differ-
entiate those findings that should be offered, those that may be 
offered, and (in Wolf et al.1 plus Berg et al.99) those that should 
not be offered, recognizing three categories for IFs encountered 

table 4 Major US consensus recommendations on returning IFs and IRRs in genetic or genomic research

National Bioethics Advisory 
Commission75

Return results only if:

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

(ii) “the findings have significant implications for the subjects’ health concerns,”and

(iii) “a course of action to ameliorate or treat these concerns is readily available.”

Centers for Disease Control and 
Prevention (Beskow et al.)127

Criteria for returning IRRs in population-based genetic research:

“When the risks identified in the study are both valid and associated with a proven intervention for risk reduction, 
disclosure may be appropriate.”

Wolf et al.1 Researcher should disclose IFs likely to offer strong net benefit from participant’s perspective:

(i) “genetic information revealing significant risk of a condition likely to be life-threatening”

(ii) “genetic information that can be used to avoid or ameliorate a condition likely to be grave”

(iii) “genetic information that can be used in reproductive decision-making:”
	 •	 “to	avoid	significant	risk	for	offspring	of	a	condition	likely	to	be	life-threatening	or	grave	or”	
	 •	 “to	ameliorate	a	condition	likely	to	be	life-threatening	or	grave.”

Researcher may disclose IFs offering possible net benefit from participant’s perspective:

(i)  “ 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”

(ii)  “genetic information that is likely to be deemed important by a research participant and can be used in 
reproductive decision-making:”

	 •	 “to	avoid	significant	risk	for	offspring	of	a	condition	likely	to	be	serious	or”
	 •	 “to	ameliorate	a	condition	likely	to	be	serious.”

Researcher should not disclose IFs offering unlikely net benefit from the participant’s perspective, including 
“information whose likely health or reproductive importance cannot be ascertained.”

Caulfield et al.90 Return of IRRs and IFs: “In general, the results offered should be scientifically valid, confirmed, and should have 
significant implications for the subject’s health and well-being. Plans to return other forms of data—such as significant 
non-health-related data—should be built into the study design and governance structure.”

National Heart, Lung, and Blood 
Institute (Fabsitz et al.)86

Recommendation 1: IRRs “should be offered to study participants in a timely manner if they meet all of the following 
criteria:
a.  The genetic finding has important health implications for the participant and the associated risks are established 

and substantial. 
b.  The genetic finding is actionable, that is, there are established therapeutic or preventive interventions or other 

available actions that have the potential to change the clinical course of the disease.
c.  The test is analytically valid and the disclosure plan complies with all applicable laws. 
d.  During the informed consent process or subsequently, the study participant has opted to receive his/her individual 

genetic results.”

Recommendation 4: “Investigators may choose to return individual genetic results to study participants if the criteria 
for an obligation to return results are not satisfied (see Recommendation 1) but all of the following apply:
a.  The investigator has concluded that the potential benefits of disclosure outweigh the risks from the participant’s 

perspective.
b.  The investigator’s Institutional Review Board (IRB) has approved the disclosure plan.
c. The test is analytically valid and the disclosure plan complies with all applicable laws. 
d.  During the informed consent process or subsequently, the study participant has opted to receive his/her individual 

genetic results.”

IF, incidental finding; IRR, individual research result.
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in clinical practice and public health. We recommend below 
what should generally fall in each of these three categories 
(should offer, may offer, and should not offer). However, this is 
really the starting point for a biobank research system, which 
may further modify these criteria in a way that is sensitive to 
the biobank population and biobank research design.

We suggest that those IFs and IRRs that should be offered 
back to contributors are those of high importance and likely 
net benefit to the contributor. These include findings reveal-
ing substantial risk of a serious health condition, a criterion 
that addresses both the likelihood of developing the condition 
and the seriousness of the condition. Note that this criterion 
for return is more inclusive than the “should disclose” criterion 
stated in our earlier project’s recommendations, which required 
“significant risk of a condition likely to be life-threatening [or] 
grave.”1 Our revision strives to establish more consistency with 
the subsequent group recommendations from Fabsitz et al.86 
under NHLBI auspices (“important health implications…and 
the associated risks are established and substantial”). This broad-
ening of the criterion for “should be offered back” prompted 
debate in our author group. Some would continue to restrict 
“should offer back” to conditions that are life-threatening or 
grave. A significant majority of our group, however, supported 
moving to “substantial risk of a serious health condition,” in 
greater alignment with Fabsitz et al. In any case, the core ques-
tion, as we suggested in our prior project’s article,1 is whether 
return offers strong net benefit from the contributor’s perspec-
tive. Evaluating net benefit from the contributor’s perspective 
can be done in several ways: by asking individual contributors, 
by conducting research on the contributor population to ascer-
tain prevalent views, or by asking the biobank’s ICOB or other 
return of results committee (ideally in concert with a commu-
nity engagement committee) to perform the evaluation as best 
they can from the standpoint of a reasonable contributor in that 
biobank research system.

Part of offering strong net benefit is actionability. This idea 
has appeared in multiple recommendations documents, but is 
variously understood. In keeping with Fabsitz et al., we suggest 
that the term should be understood broadly and, again, from the 
contributor’s perspective. The core question is whether return 
of the IF or IRR offers the contributor and/or the contributor’s 
clinician the option to take action with significant potential to 
alter the onset or course of disease, such as by allowing height-
ened surveillance, preventive actions, early diagnosis, or treat-
ment options. Although some commentators might understand 
actionability narrowly from the clinician’s perspective (can we 
prevent or cure?), we instead define actionability from the per-
spective of the individual facing the risk and potential disease 
(can I and/or my clinician take action to prevent or alter the 
course of my condition or to tailor my treatment?). 

In our earlier project’s paper, we included some findings of 
reproductive importance among those that should be offered 
back to contributor.1 These were findings indicating that off-
spring would bear a substantial risk of a serious health condi-
tion, when the finding could be used to ameliorate the condition 

or avoid the risk. Including reproductive importance among the 
criteria warranting return of IFs and IRRs is more controversial 
than restricting “should return” to findings bearing on the indi-
vidual’s own health risk. The subsequent article by Fabsitz et al. 
treats reproductive importance as a criterion for discretionary 
return rather than recommended return (the researcher “may” 
return, rather than “should” return). Their article similarly 
treats personal meaning or utility as an occasion for discretion-
ary return. 

Thus, both Wolf et al.1 and Fabsitz et al.86 recognize repro-
ductive importance as legitimate grounds for return of IFs and 
IRRs. This makes sense in genetic and genomic research, where 
some of the key findings concern heritability. We here follow 
the path of the Fabsitz et al. paper by suggesting that findings of 
reproductive importance should fall in the “may return” cate-
gory. Our group debated whether a subset of reproductive find-
ings belong in the “should return” category, but did not reach 
agreement on this point. Thus, return of reproductive findings, 
together with findings of personal utility (i.e., useful for life 
planning and decisions), should be discretionary.

A number of biobank characteristics can make return of IFs 
or IRRs more difficult for the biobank and potentially less ben-
eficial to the contributor. Aggregating a large quantity of data 
or samples from a large number of contributors means that any 
policy on return will be more costly and labor-intensive than 
when undertaken in the context of a smaller-scale primary 
research study. Efforts are under way to estimate the number of 
genetic findings that might warrant consideration for return.100 
Additionally, because biobanks archive data and samples for long 
periods of time and multiple research uses, a significant amount 
of time may elapse between collection of the data or samples 
and identification of an IF or IRR, potentially making relocating 
and recontacting the contributor challenging if not impossible 
and reducing the utility for the contributor (as predicted disease 
or death, for example, may have already occurred). Biobanks 
typically take steps to deidentify data and samples before they 
are released to secondary researchers for analysis (requiring de-
identification at the collection site or doing it at the biobank or 
depending on a third entity (sometimes referred to as a “trusted 
intermediary” or “honest broker”) to do this), and may take fur-
ther affirmative steps to prevent reidentification (as urged, for 
example, by Brothers and Clayton16). 

The greater difficulty and cost of biobank return, the lower 
likelihood of benefit with lapse of time, and the reality that 
some contributors will not have consented to research, justify 
more restrictive criteria for return in biobank research than 
primary research. We recommend that the category of findings 
warranting an affirmative duty to return (“should return”) be 
limited to findings of high health importance to the contribu-
tor, while discretionary return (“may return”) should apply to 
findings of lesser health importance and those of reproductive 
importance and personal utility .

Translating criteria into a roster of returnable IFs and IRRs 
that trigger a responsibility to return or the option of discre-
tionary return is an effort with the potential to simplify the 
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ethical task of deciding whether to offer IFs and IRRs and cre-
ate some consistency across biobanks and studies. As noted 
above, some commentators have suggested creating a Central 
Advisory Body to assemble such a roster nationally and refine 
it over time as new genetic and genomic tests are understood, 
their meaning established, and their analytic validity deter-
mined.86 We too endorse this recommendation, but note the 
limits of such an effort. The roster envisioned is a starting point, 
not an end-point, for ethics deliberation tailored to individual 
biobanks and study populations. Important research is under 
way and will continue on what findings different study popula-
tions and individuals regard as valuable for their own health, 
reproductive decision-making, and personal life (and death) 
planning. 

Moreover, most efforts that have been suggested and are being 
piloted to assemble a roster of returnable results in genetic and 
genomic research have focused only on genetic and genomic 
results.101 Yet IFs and IRRs generated by biobank and second-
ary research will be broader and include nongenetic findings. 
IFs uncovered in ascertaining the suitability of an individual for 
participation in the biobank research and in baseline screening 
are likely to be nongenetic.102 Thus, the website for UK Biobank 
promises return of enrollment and baseline screening IFs such 
as elevated blood pressure.22,23 Even after biobank research itself 
has begun, biobanks and secondary researchers may well find 
nongenetic IFs, such as discrepant diagnosis when tumor speci-
mens are reanalyzed at the biobank24 or unrecognized pheno-
typic findings of significance in the electronic medical records, 
when those records are linked to genetic analyses for the pur-
poses of research, as at eMERGE sites.9 Further, some biobanks 
are linking genetic and nongenetic data, such as neuroimag-
ing scans, to look for connections between individuals’ genetic 
make-up and brain abnormalities;103,104 such linked databases 
may generate nongenetic IFs and IRRs for potential return from 
those neuroimaging scans. Finally, a number of biobanks are 
collecting information on environmental exposures.9,105 These 
data sources may generate IFs and IRRs for potential return as 
well, such as discovery of a previously unrecognized exposure 
of acute health importance and actionability. 

Thus, any central roster of returnable genetic and genomic 
results will have important but confined utility, as it will not 
provide guidance on nongenetic findings. In addition, it will 
be difficult if not impossible to anticipate all of the IFs that 
may arise in various biobanks and studies. That said, we 
would recommend that any central body assembled to give 
advice on returnable IFs and IRRs also serve as a clearing-
house for policies and consensus statements on the return-
ability of both genetic and nongenetic IFs/IRRs. In our prior 
project’s consensus article, we addressed nongenetic IFs in 
neuroimaging and computed tomography (CT) colonography 
research, as well as genetic IFs.1 In addition, we recognized 
influential classification schemes already published for IFs in 
imaging research. Such classification schemes should be col-
lected, made centrally and readily available, and compared (as 
we did in our prior IFs project) to glean cross-cutting lessons 

for improvement and harmonization. In addition, the central 
authority could support the creation of a central database to 
report and study IFs and IRRs across biobanks and studies. 
One example of a fledgling data source posted on the web is 
the Incidental Findings Files posted by GENEVA,101 a GWAS 
program under the aegis of the NIH-wide Genes, Environment 
and Health Initiative. 

In addition to the need for a central source of advice and 
information, biobanks themselves and networks or consortia 
of biobanks (such as the eMERGE Network) need the capac-
ity to address issues involving IFs and IRRs and to tailor cen-
tral advice on criteria for return to the realities of the biobank’s 
contributor population, roster of studies, degree and type of 
deidentification, and capacity for recontact. Increasingly we 
see biobanks and networks creating such a committee. Use 
of an ICOB,47 for example, has been adopted by the Coriell 
Personalized Medicine Collaborative.106 The eMERGE Network 
has a Return of Results Oversight Committee.9,107 GENEVA has 
a Committee on Incidental Findings.108 Mayo Clinic has estab-
lished a Biospecimen Trust Oversight Group to determine what 
results to return and the method for doing so.109 Other biobanks 
and networks may assign consideration of criteria for return-
ability to their IRB or conceivably their DAC. Some biobanks 
will find it useful to have all three entities, with the IFs/IRRs 
committee focusing on that issue, the IRB integrating those 
concerns with broader human subjects concerns, and the DAC 
addressing the question of how secondary researchers seeking 
to access biobank data and samples should handle IFs/IRRs and 
report them back to the biobank. Indeed, biobanks should con-
sider writing into their contractual agreements with collection 
sites on one end of the process and secondary researchers on the 
other end (i.e., into collection agreements, MTAs, and DAAs 
or DUAs) provisions on how IFs and IRRs will be addressed. 
We see evidence of this already. For example, the Framingham 
Heart Study provides in its secondary (or “ancillary”) research 
application procedures that the secondary researcher must 
anticipate possible clinical findings and plan for the return of 
results to participants: “The proposing investigator must clearly 
delineate any findings of clinical significance that may result 
from the study, including genetic findings, and propose how 
these will be handled, including reporting to participants and 
their physicians and providing recommendations for follow-up. 
This includes IFs, such as pathology identified from an imaging 
study that is not the focus of the study.”110 

Step 2: Analyzing a particular finding. If the first step is 
identifying the criteria to be used in determining whether 
findings should or may be offered back to contributors, the 
next step is considering a particular finding to determine 
whether it meets those criteria. This will involve consider-
ation of a particular finding in the context of a specific study 
population or subpopulation. At this step, researchers and 
biobanks will ask questions such as “Is this incidental find-
ing of BRCA2 in a study of pancreatic cancer genetics appro-
priate for return?”
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Several questions will routinely arise. First, if the finding (e.g., 
the BRCA2 variant) is already available to patients through clin-
ical genetics testing, does this alone mean that researchers and 
biobanks do not have any duty to return it? We suggest that 
when the patient’s medical records reveal prior diagnosis then 
there is no duty to return the finding. However, in the absence 
of documented prior diagnosis, the theoretical availability of 
findings through genetic testing outside of the research con-
text does not reduce the duties incumbent on researchers and 
biobanks to address and return IFs and IRRs. Findings that are 
clinically actionable are often actionable in a particular time-
frame; refraining from returning the IF or IRR now because 
at some time in the future the contributor may (or may not) 
seek clinical genetic testing may significantly reduce the utility 
of the information or eliminate utility entirely. When research-
ers encounter IFs or IRRs, it is often the case that theoretically 
this same finding could be produced in a clinical setting. This 
is especially true of IFs, which are, by definition, not the object 
of study. If the hypothetical availability of this information in a 
clinical context obviated the duty to return, there would be little 
if any duty to return any finding. It is precisely because in reality 
the researcher has a piece of information that may be new to the 
individual that the duty to return even arises. 

Another question that will routinely arise is whether a par-
ticular finding is well-enough understood and established to 
return. This is an area of controversy. Some recommendations 
on the return of IFs and IRRs require that findings have “estab-
lished risk.”86 However, the Personal Genome Project, although 
treating some findings as not ready for return, is nonetheless 
exploring the option of return with information sheets that 
indicate the level of scientific confirmation, rather than treat-
ing the degree to which a finding is established as a binary yes/
no matter.111 Although the purpose of having a central author-
ity clarify the roster of returnable findings in Step 1 is partly 
to identify those findings sufficiently established to warrant 
return, there will inevitably be some findings discovered that 
are not on that roster and for which there is not a well-estab-
lished literature, that nonetheless raise serious concern (e.g., a 
deletion whose size and location raise high suspicion of strong 
clinical importance). These must be addressed on a case-by-
case basis.

Finally, deciding whether to return a particular finding in light 
of the general criteria for return will again require addressing 
the question of whether the finding was produced in a CLIA-
certified lab. If not, reconfirmation in a CLIA-certified lab is 
warranted, as noted above.

In determining who should perform the function of ana-
lyzing a particular finding in light of the general criteria and 
recommended roster of returnable IFs and IRRs, we again 
turn to the committees that biobanks and biobank networks 
are developing—ICOBs, Return of Results Committees, and 
Incidental Findings Committees. Concentrating this function 
in a committee that can learn from experience and build exper-
tise over time makes sense. Including in that committee not 
only expertise on the scientific data in question (genetic and 

nongenetic), but also clinical expertise from professionals such 
as genetic counselors, ethics expertise, and representation from 
the biobank contributor population allows robust analysis of 
the values questions involved.

In proposing that this function be discharged at the level of 
the biobank or biobank network, we are suggesting that this 
will generally be preferable to leaving this function to collection 
sites or multiple secondary researcher sites. By locating at the 
biobank level the Step 1 responsibility of developing general cri-
teria for return as well as the Step 2 responsibility for evaluating 
a particular finding, one can maximize uniformity of decision-
making about IFs and IRRs across the whole three-stage process 
of biobank research. Biobanks are further in a position to use 
their bargaining power and contractual documents with collec-
tion sites and secondary researchers to require that IFs and IRRs 
for biobank contributors go through the biobank committee or 
processes using biobank-accepted criteria. Biobanks may also be 
best positioned to fund this function and sustain it over the pro-
longed period of use of the data and samples. Finally, biobanks 
are probably best positioned to document how they are han-
dling IFs and IRRs, feed that into a database, conduct research 
to improve this process over time, and engage with the biobank 
contributor population to address and improve handling of IFs 
and IRRs in a way that is transparent, accountable, and com-
ports with contributor population values regarding return. 

Step 3: Reidentifying the contributor(s). Return of IFs and 
IRRs will generally require reidentification of the contributor 
individual(s). Biobanks vary in the amount of identifying infor-
mation, if any, that reaches the biobank itself. Different biobanks 
within the eMERGE Network, for example, approach this dif-
ferently. Vanderbilt’s BioVU robustly deidentifies samples using 
a process of generating a unique identifier that guards against 
ready reidentification.9 On the other hand, Northwestern’s 
NUgene retains the capacity to reidentify participants.112 Mayo’s 
biobank is making this a focal topic of community engagement: 
“Since genomic data cannot easily or with certainty be fully 
de-identified or anonymized, an important aim of the Mayo 
eMERGE project is to engage extensively with research partici-
pants and the community regarding best practices….”9

Variation in degrees of deidentification and who holds the 
key to the code for reidentification is a challenge for return 
of IFs and IRRs from biobank research. When only the pri-
mary researcher (or collection site) holds the key, the capacity 
to return IFs and IRRs may be limited by research funding at 
the primary research (or collection) site, whether the original 
investigator or someone else capable of performing reidentifi-
cation remains there, whether the key for reidentification can 
be found and used for reidentification even after a potentially 
significant lapse of time, and the policy of that particular IRB 
on reidentification and return of results. This will likely produce 
multiple different outcomes within a single biobank research 
system when the biobank contributor population derives from 
multiple primary research or collection sites. It also means that 
the particulars of individual researchers and institutions will 
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determine how the system discharges ethical responsibilities. 
We recommend the development of approaches to reidentifica-
tion that allow greater consistency and predictability within a 
biobank research system. For biobanks that currently conduct 
research on identified data and/or samples or themselves hold 
the key and can readily reidentify contributors, it is no stretch 
to say they bear responsibilities for reidentification. Under the 
Common Rule, they are conducting human subjects research 
and assigning them the responsibility for reidentification to 
return the IFs and IRRs deemed important to return does not 
change that. However, for biobanks that do not hold the key 
and cannot readily reidentify contributors, it is a different mat-
ter. Such biobanks are not considered to be conducting human 
subjects research under the Common Rule. Asking them to 
hold the key themselves would change that. However, when 
reidentification and recontact is indeed possible, at least at the 
primary research or collection site, an alternative to having the 
biobank itself hold the key is to create an independent, “trusted 
intermediary” to hold it.87,113 This means that after ascertain-
ing in Steps 1 and 2 that an IF or IRR worthy of return has 
been found, the reidentification responsibility would rest on 
the “trusted intermediary.” In the absence of such an entity, it 
would need to rest at the initial collection site, as in what we 
have called the “conventional view.”

Step 4: Recontacting the contributor to offer the finding. 
Once an IF or IRR appropriate for return has been found and 
the contributor individual(s) reidentified, we reach the ques-
tions of who should recontact the contributor to offer the find-
ing and how. In our prior project’s article,1 we urged that the 
return be conducted by an individual with the expertise to 
answer questions about the finding being returned. This may 
require a genetic counselor for genetic or genomic findings and 
another clinician for some other findings (such as an oncolo-
gist for cancer-related findings). At the same time, we recog-
nized a limit to this return function. The goal was not to supply 
clinical care or a clinical work-up of the finding, but to put the 
participant in the position to make an informed decision about 
what next steps to take, including seeking clinical work-up and 
care. We urged that the professional conducting the recontact 
be prepared to suggest clinicians for further pursuit of the find-
ing, including for participants without health-care insurance or 
other ready access to clinical care.

A further question is to whom the finding should be com-
municated—the contributor or the contributor’s primary care 
physician (PCP). In our prior project’s paper, we argued that 
offering the return of findings to the research participant was 
ethically preferable to insisting on return to the PCP.1 We sug-
gested that many people did not have an established PCP, and 
that individuals may wish to protect their privacy by deciding 
what clinician to consult and where the information should be 
recorded. However, there was debate in the follow-on project 
presented here about the merits of return directly to contribu-
tors versus to their PCP. An available compromise is to ask con-
tributors whether they wish to receive information about such 

findings themselves or would prefer to receive the information 
through their PCP or another clinician whom they can identify.

In the biobank context, there is an additional important 
question of whether the biobank itself should recontact the 
contributor or this is best left to the primary research or collec-
tion site. Biobanks will vary in whether the biobank itself has 
any history of contact with the contributor and any ongoing 
relationship, or whether a separate primary research or collec-
tion site (such as a hospital or health-care setting) is the entity 
with such a relationship. This makes it difficult to offer a uni-
form recommendation on who should conduct the recontact. 
Deciding who should recontact the contributor should involve 
considering who has a history of contact with the contribu-
tor and who has the resources to provide an appropriate pro-
fessional to conduct recontact. The questions of who should 
perform recontact and how should be anticipated in design-
ing the biobank and its system of obtaining data and samples 
from primary researchers or collection sites. The agreements 
governing the collection and flow of data and samples to the 
biobank should address this recontact question, so it is clear 
who bears this responsibility.

On the other side of the biobank flow chart (Figure 1), it 
is difficult to imagine a circumstance in which secondary 
researchers should be the ones to recontact a contributor, even 
when it is their research that uncovers the IF or IRR. We are 
unaware of a model in which researchers conducting second-
ary reanalysis have any contact with the contributors. Indeed, 
MTAs and DAAs commonly forbid secondary researchers 
from even attempting reidentification of contributors.80 Under 
our recommendations, IFs and IRRs discovered by secondary 
researchers should flow back to the biobank for analysis and 
handling. Thus, recontact is a matter for the biobank or pri-
mary research (or collection) sites to handle, not secondary 
researchers.

The “how” of recontact and method of reporting IFs and 
IRRs are subjects of active research. Kohane et al.47 recommend 
a computer interface to offer findings, governed by ICOB deter-
mination of returnable findings and contributors’ individual 
expressions of preference for certain kinds of findings through 
the interface. Roberts et al.114 have offered research participants 
a choice between in-person and telephone genetic counseling 
to reach those who have permanently or seasonally relocated. 
The Coriell Personalized Medicine Collaborative has devel-
oped a methodology and format for return, differentiating risks 
based on genetic and nongenetic factors.106 Both the REVEAL 
Study (focusing on apolipoprotein E and the risk of Alzheimer 
disease) and ClinSeq (focusing on atherosclerotic disease) have 
developed means for reporting individual findings as well.115,116 
In all of these cases, what is offered back to contributors (or 
research participants) are not raw data, but rather interpreted 
findings that have been selected as appropriate for return.

Figure 2 summarizes the roles and responsibilities described 
above for the return of IFs and IRRs through the four-step 
CARR process. Part III then distills this and the discussion 
above into 10 concrete recommendations.
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PARt iii: cRYstALLiZinG  
10 RecOmmendAtiOns

This section synthesizes the roles and responsibilities suggested 
above to offer 10 concrete recommendations.

Recommendation 1
A primary researcher conducting the research and the research-
er’s institution will be responsible for managing IFs and IRRs 
in that research. However, when the primary researcher is con-
tributing data and/or samples to a biobank or like repository, 
the primary researcher (who may also represent a “collection 
site”), the biobank, and secondary researchers who access data 
and/or samples from the biobank are all part of a biobank 
research system. They each have a role to play in responsible 
management of IFs and IRRs as data and samples flow through 

the system. The biobank itself should strive to see that the 
biobank research system fulfills IF/IRR responsibilities, as the 
biobank is the central resource, with typically the longest con-
tinuous existence and funding (compared to primary and sec-
ondary researchers), contractual and operational relationships 
with both primary and secondary researchers, and recognized 
duties of custodianship, stewardship, and accountability. 

Recommendation 2
Biobanks should strive to ensure that the process of designing 
a biobank research system includes development of explicit 
policy on whether IFs and IRRs will be returned. Some biobank 
research systems may be designed to irretrievably strip identifi-
ers at the initial collection of data and samples and to take other 
steps to block reidentification. By blocking reidentification, 

Figure 2 Roles and responsibilities for return of IFs and IRRs in a generic biobank research system (contributors not depicted). CAB, Central Advisory Body; 
DAA, Data Access Agreement; DAC, Data Access Committee; ICOB, Informed Cohort Oversight Board; IF, incidental finding; IRB, institutional review board; 
IRR, individual research result; MTA, Material Transfer Agreement. 
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this design will block the return of individual findings as well. 
However, many biobank research systems will retain a capac-
ity to reidentify individual contributors—either at the primary 
research or collection site, at the biobank itself, or by a “trusted 
intermediary.” When the capacity to reidentify individual con-
tributors remains, the biobank should work to create a respon-
sible approach to return of IFs and IRRs within the biobank 
research system, in keeping with the recommendations below. 

Recommendation 3
In a biobank research system, responsibilities for handling IFs 
and IRRs can be broken down into four steps organized by the 
acronym CARR: 

(1)  Clarifying the criteria for evaluating findings and the ros-
ter of returnable IFs and IRRs

(2)  Analyzing a particular finding to decide whether it should 
be offered to the contributor

(3)  Reidentifying that contributor (or contributors, if multiple 
individuals one are affected by the finding); and

(4) Recontacting the contributor to offer the finding.

To address the fulfillment of the CARR responsibilities in 
the biobank research system of which the biobank is a part, the 
bio bank should have a multidisciplinary committee such as an 
Incidental Findings Committee, Return of Results Committee, 
or ICOB. These committees, focusing on IFs and IRRs issues, 
will need to interact with other relevant committees, particu-
larly the IRBs at the biobank and at the primary research or 
collection sites. 

Recommendation 4
In a biobank research system, the biobank should work with the 
primary researchers (or collection sites) and secondary  researchers 
involved in the biobank system to clarify the criteria for  evaluating 
findings (such as analytic validity, established and substantial risk of 
a serious health condition, and actionability) and roster of return-
able IFs and IRRs. This roster should be reviewed and updated 
regularly in light of the literature, to incorporate new genetic and 
genomic findings. The biobank should consider the recommen-
dations of a Central Advisory Body, if any. Creation of a Central 
Advisory Body to recommend a core  roster would promote con-
sistency among biobank research systems. However, biobanks will 
commonly need to consider whether the nature of their contribu-
tor population, their research collection, and the research facili-
tated suggests adjustments to the recommended roster. 

(A) We recommend that researchers in the biobank research 
system should offer to return IFs and IRRs that meet all of the 
following criteria:

  •   The findings are analytically valid;
  •   Returning them to the contributor comports with appli-

cable law, including CLIA (which may require ascertain-
ing or verifying results in a CLIA-certified lab);

  •   The contributor has been offered the option of consent-
ing to return of individual findings (either in the initial 
informed consent process, or in a subsequent consent 
process that may be a request for an individual’s consent 
or part of a larger effort to elicit many contributors’ con-
sent) and has opted to receive them;

  •   The findings reveal an established and substantial risk of 
a serious health condition; and

  •   The findings are clinically actionable, meaning that return 
of findings of health importance allows the contributor 
or contributor’s clinician to take action with significant 
potential to prevent or alter the course of the condition 
or to alter its treatment.

(B) We recommend that researchers in the biobank research sys-
tem may offer to return IFs and IRRs that fail to meet the above 
criteria, if they instead meet all of the following criteria: 

  •   The findings are analytically valid;
  •   Returning them to the contributor comports with appli-

cable law, including CLIA (which may require ascertain-
ing or verifying results in a CLIA-certified lab);

  •   The contributor has been offered the option of consent-
ing to return of individual findings (either in the initial 
informed consent process or subsequently, as indicated  
above in (A)) and has opted to receive them; and

  •   The findings reveal an established and substantial risk of 
likely health or reproductive importance or personal util-
ity to the contributor and return is likely to provide net 
benefit from the contributor’s perspective.

(C) We recommend that researchers in the biobank research 
system not return IFs and IRRs offering unlikely net benefit from 
the contributor’s perspective, including findings whose likely 
health or reproductive importance or personal utility cannot be 
ascertained. 

Recommendation 5
In the context of a biobank research system, biobanks should 
analyze whether a particular finding qualifies as an IF or IRR 
that should be offered to a consenting contributor or contribu-
tors. An exception to this is when the IF or IRR arises in the 
primary research and the primary research constitutes human 
subjects research overseen by an IRB, in which case the primary 
researcher and researcher’s institution should generally bear 
this responsibility. Collection agreements between biobanks 
and collection sites or primary researchers should specify the 
division of responsibility for handling IFs and IRRs, including 
analysis of particular findings. 

Recommendation 6
In the context of a biobank research system, primary research-
ers (or collection sites) and biobanks should anticipate how they 
will handle identification or reidentification of contributors for 
return of IFs and IRRs. They should strive to reach agreement 
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on this in advance, which is reflected in the collection agree-
ment between the primary researcher (or collection site) and 
biobank. When data and/or samples are deposited in a biobank, 
either the biobank or a “trusted intermediary” (sometimes 
called an “honest broker”) may receive the key to codes (if any) 
to allow reidentification, rather than counting entirely on the 
primary research or collection site to maintain the capacity for 
reidentification over an extended period of time during which 
research is continuing. 

Recommendation 7
In the context of a biobank research system, primary research-
ers (or collection sites) and biobanks should anticipate how 
they will handle recontacting contributors to offer return of 
IFs and IRRs. They should strive to reach agreement on this in 
advance, which is reflected in the consent form and the collec-
tion agreement between the primary researcher (or collection 
site) and biobank. In general, if the primary researchers (or 
collection site) have had direct contact with the contributor, 
and especially if they maintain an ongoing relationship with 
the contributor and have the capacity and expertise for recon-
tact and communication of the findings, they should handle 
this. In other cases, the biobank should handle this, either 
directly or by engaging health professionals with appropri-
ate expertise, such as genetic counselors. Findings should be 
returned in a form that is understandable to the contributor 
and useful to a physician or other clinician, such as a genetic 
counselor, with whom the contributor may choose to pursue 
the finding. This will generally mean that the finding should 
be returned both through direct conversation with the con-
tributor and in writing, to minimize miscommunication and 
facilitate follow-up. Those professionals recontacting the con-
tributor and communicating the findings should be prepared 
to offer clinical referrals, including for genetic counseling. 
If the contributor prefers that the finding be communicated 
directly to the contributor’s health professional, this prefer-
ence should be honored.

Recommendation 8
Biobanks should strive to engage actively with contributors and 
potential contributors to clarify preferences and priorities of 
return of IFs and IRRs, including the roster of findings to be 
returned and the methods of return. Biobanks should facilitate 
the involvement of contributors and potential contributors in 
biobank policy-setting on this issue. Further research on the 
preferences, experiences, and outcomes of contributors and 
research participant populations with return of IFs and IRRs is 
needed. Researchers in biobank research systems and biobanks 
themselves have an important role to play in facilitating and 
conducting that research, to aid progress over time. 

Recommendation 9
Researchers in a biobank research system should strive to 
communicate aggregate results not only through the scholarly 
literature, but also to the population of interested contributors 

using accessible media such as newsletters, e-mail, and other 
means of communication appropriate for the population. 
Offering links to the scholarly literature allows those who 
are interested to pursue reported findings in greater depth. 
Primary researchers and biobanks should consider in advance 
how they will respond to follow-up inquiries from individual 
contributors wishing to pursue the individual importance of 
aggregate findings.

Recommendation 10
Research and biobank funders and regulators have a crucial 
role to play in making sure that research and biobank budgets 
adequately support responsible management of IFs and IRRs. 
They also have a crucial role to play in making sure that research 
oversight and biobank guidelines support sound handling of IFs 
and IRRs. Further work is needed to articulate ethical standards 
for research with human data and/or samples that is not consid-
ered human subjects research under the Common Rule.

PARt iV: RecOmmendAtiOns FOR neW And 
eXistinG BiOBAnKs

Fulfilling these 10 recommendations will pose different chal-
lenges for new biobanks that can address these recommenda-
tions prospectively than for biobanks already in existence, many 
of which were created before the current debate on returning 
IFs and IRRs arose. 

new biobanks
New biobanks should address the IFs and IRRs issue prospec-
tively before beginning operations. They should consider the 10 
recommendations offered in design of the biobank research sys-
tem, creation of governance structures and committees, draft-
ing the governing documents (including biobank agreements 
with collection sites or primary researchers, and MTAs and 
DAAs or DUAs between the biobank and secondary research-
ers), staffing, and funding.

To be more specific, in structuring biobank interaction with 
primary researchers or collection sites, biobanks should make 
sure that primary researchers (or collection sites) specify how 
they plan to handle the issue of IFs and IRRs, and indicate that 
they have consulted their IRB in erecting this plan. Biobanks 
will need to establish an agreement with primary research-
ers (or collection sites) on the respective roles the biobank 
and primary research (or collection site) will play in the 
CARR process. Together they will need to consider whether 
key codes will be housed not just at the primary research (or 
collecting) institution but also at the biobank or a “trusted 
intermediary,” as discussed above. They will also need to con-
sider how any consent process will address whether any IFs/
IRRs identified in the biobank research system will be offered 
back to contributors, what type of findings will potentially be 
returned, whether individual contributors consent to return, 
and whether contributors are willing to share contact infor-
mation and update that information over time to facilitate 
recontact. 
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In structuring the biobank’s own operations, the facility will 
need to establish policies, committees and advisory resources, 
procedures, staff, and funding to support fulfillment of the 
responsibilities suggested in Recommendations 1–10 above. 
Committees and other advisory resources should include a ded-
icated committee on return of IFs and IRRs (such as an ICOB), 
an IRB, a DAC to manage access by secondary researchers, 
and a means of community consultation such as a Community 
Engagement Committee. Some biobanks may be able to com-
bine some of these functions into a smaller number of commit-
tees, but for large and complex biobank research systems, all 
may be needed. Biobanks will also need to consider informatics 
challenges posed by IFs and IRRs, including how to annotate 
data and samples to track the primary research institution (or 
collection site), how to note that the consent process addressed 
handling of IFs and IRRs, and how to track contributor consent 
to or refusal of recontact with respect to IFs and IRRs. Biobanks 
will further need to consider their use of or access to CLIA-
certified labs to generate returnable findings. Importantly, 
biobanks will need to consider how to hold codes for reidenti-
fication or to establish a “trusted intermediary” to perform this 
function. They will also need to consider their access to clinical 
personnel (including genetic counselors) as needed to consult 
on IFs and IRRs and potentially perform recontact. Clinical 
personnel could usefully collaborate in advance to establish a 
methodology and format for return of IFs and IRRs, consider-
ing those already described in the literature.47,106

In structuring biobank interaction with secondary research-
ers, biobanks will need to establish DAC and ICOB (or other 
IF/IRR committee) policies to assure that secondary research-
ers take steps to facilitate sound handling of IFs and IRRs.20 
Secondary researchers will need to address in their application 
for access to data and/or samples the potential of their research 
to generate IFs and IRRs that may be returnable. To facilitate 
this judgment, the secondary researchers will need to receive 
from the biobank a document specifying what IFs and IRRs 
are deemed returnable. The closer this document is to an actual 
roster of returnable findings, the easier it will be for second-
ary researchers to respond. Secondary researchers are already 
commonly asked to agree that they will refrain from reiden-
tifying contributors. MTAs and DAAs or DUAs between the 
biobank and secondary researchers should reflect all of these 
understandings.

Preexisting biobanks
Retrofitting preexisting biobanks to cope with IFs and IRRs is 
more challenging. These biobanks vary in terms of the type of 
consent (if any) elicited from contributors. Some biobanks are 
comprised of data and/or samples collected without research 
consent (e.g., excess blood samples remaining after clinical 
laboratory analysis and then deidentified for research use). In 
these biobanks, contributors may not realize that their data 
or samples are being used in research. The literature debates 
whether recontact to elicit consent to return IFs and IRRs 
would be an unwelcome and inappropriate surprise.97,117 In this 

no-consent case, researchers or the biobank may nonetheless 
encounter findings of high health significance and actionability. 
Thus, an emerging recommendation is to allow some return, 
where possible, but only of the most important findings, that 
is, those addressed in Recommendation 4(A) above. In some 
biobanks, however, the biobank (ideally in coordination with 
the primary researcher) may find it feasible and ethically appro-
priate to recontact the population of contributors (or those with 
potentially returnable IFs or IRRs) to ask whether they consent 
to recontact and return. In those cases, return would not be so 
limited, as this would move the data and/or samples out of the 
category of “no consent to return IFs/IRRs.” 

Other biobanks may aggregate data and/or samples collected 
with contributor consent to research, but the consent process 
did not address return of IFs and IRRs. To determine potential 
returnability of IFs/IRRs, the biobank (ideally in coordination 
with the primary researcher) should examine the consent pro-
cess used and consents obtained to determine whether these 
consents are adequate to allow broader the return of IFs and 
IRRs than in the no-consent case above or, conversely, suggest 
that contributors were opting out of return. If the consent pro-
cess and forms are simply silent on IFs/IRRs, return should be 
limited as in the no-consent case, unless the biobank (ideally in 
coordination with the primary researcher) finds it feasible and 
ethically appropriate to recontact the population of contributors 
or those with potentially returnable IFs or IRRs to determine 
whether they do actually consent to recontact and return. 

Finally, there are biobanks that aggregate data and/or samples 
collected with contributor consent to research and the con-
sent process did address return of IFs and IRRs. Our research 
suggests that many, though not all, of the biobanks that have 
addressed return of IFs and IRRs in their consent process have 
done so by stating that they will not return any IFs or IRRs.3 
Some of these biobanks took this position before the last few 
years of scholarship, dialogue, and research on return of IFs 
and IRRs and development of approaches for return. Other 
biobanks may have taken this position more recently. Where 
the consent specifically stated that no IFs or IRRs would be 
returned and contributors agreed to research use of their data 
and/or samples on those terms, it is difficult to argue for return, 
unless the biobank (probably in coordination with the primary 
researcher) finds it feasible and ethically appropriate to recon-
tact the population of contributors or those with potentially 
returnable IFs or IRRs to determine whether they actually do 
prefer recontact and return. 

cOncLUsiOn
Addressing the return of IFs and IRRs in the context of genetic 
and genomic research involving biobanks requires going 
beyond the current literature on return of findings in individ-
ual research projects. Considering the entire biobank research 
system is essential, including the three major actors: primary 
researchers or collection sites, the biobank itself, and second-
ary researchers. All have the potential to generate returnable 
IFs and IRRs. 
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This article considers the ethical underpinning of respon-
sibilities that devolve on each of the three major actors in a 
biobank research system to collaborate in handling IFs and 
IRRs. We then offer systemic analysis of how those responsi-
bilities can best be discharged both in new biobank research 
systems considering these problems prospectively and in 
preexisting research systems. By articulating significant 
new responsibilities for the biobank itself, considering how 
all major responsibilities should be addressed within the 
biobank research system, and articulating 10 concrete recom-
mendations for handling IFs and IRRs, this paper breaks new 
ground. In the context of 21st century genetics and genomics, 
with research powered by biobanks and large archived data 
sets, resolving how to handle IFs and IRRs is essential. 
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APPendiX: deFinitiOns OF “BiOBAnK” And 
ReLAted teRms

Biobank: “A stored collection of genetic samples in the form of 
blood or tissue that can be linked with medical and  genealogical 
or lifestyle information from a specific population, gathered 
using a process of generalized consent.”67

Biological Resource Centre: The term is used “to identify the 
whole range of biorepositories and related services dedicated to 
cancer research that are based on collections of human speci-
mens…. The definition of a BRC not only involves the infra-
structure for collection, archival and storage of biospecimens 
and data, but also the procedures and services for inform-
ing individuals who are approached to participate in a study, 
obtaining their consent, collecting and processing specimens 
for secure long-term storage, accessing and retrieving speci-
mens appropriate for analysis, processing for preparation of 
biomaterials (e.g., DNA, RNA, proteins) for quality control, 
packaging and shipping specimens, etc.”118

Biorepository: “An organization, place, room, or container (a 
physical entity) where biospecimens are stored. In the context of 
the NCI Best Practices, only biorepositories containing human 
specimens collected with an intention to use them for research 
purposes (research biorepositories) are addressed. The physical 

structure, policies, and the biospecimens and data contained 
within it are defined collectively as a biospecimen resource....”26

Biospecimen Resource: “[A] collection of human specimens 
and associated data for research purposes, the physical entity 
where the collection is stored, and all relevant processes and 
policies. Biospecimen resources vary considerably, ranging 
from formal organizations to informal collections of materials 
in an individual researcher’s freezer....”26

Human Biobanks and Genetic Research Databases:  
“[S]tructured resources that can be used for the purpose of 
genetic research and which include: (a) human biological mate-
rials and/or information generated from the analysis of the 
same; and (b) extensive associated information.”77

Human Tissue Repositories: They “collect, store, and distrib-
ute human tissue materials for research purposes. Repository 
activities involve three components: (i) the collectors of tissue 
samples; (ii) the repository storage and data management cen-
ter; and (iii) the recipient investigators”15 (emphasis omitted).
Repository: “An entity that receives, stores, processes and/or 
disseminates specimens, as needed. It encompasses the physical 
location as well as the full range of activities associated with its 
operation. It may also be referred to as a BIOREPOSITORY or 
BIOBANK.”70
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