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Purpose: Return of individual genetic results to research par-
ticipants, including participants in archives and biorepositories, is
receiving increased attention. However, few groups have deliberated
on specific results or weighed deliberations against relevant local con-
textual factors.

Methods: The Electronic Medical Records and Genomics (eMERGE)
Network, which includes five biorepositories conducting genome-
wide association studies, convened a return of results oversight com-
mittee to identify potentially returnable results. Network-wide delib-
erations were then brought to local constituencies for final decision
making.

Results: Defining results that should be considered for return
required input from clinicians with relevant expertise and much
deliberation. The return of results oversight committee identified
two sex chromosomal anomalies, Klinefelter syndrome and Turner

INTRODUCTION

The return of individual results from genetic research has
been widely debated and discussed. There has, however, been
less detailed consideration about the ways in which relevant
ethical and logistical considerations change when research
involves genome-wide association study (GWAS) or related
whole-genome approaches, particularly as carried out in the
context of large multisite research collaborations. One col-
laboration that has been actively grappling with the issue of
individual result return is the Electronic Medical Records
and Genomics (eMERGE) Network, a consortium of five
institutions and two genotyping centers conducting GWAS
using phenotypes derived from electronic medical records
(EMRs).13

From its inception, the eMERGE Network incorporated
active consideration of the ethical, legal, and social implications
of the research, via the coordinated efforts of a consent and

syndrome, as well as homozygosity for factor V Leiden, as findings
that could warrant reporting. Views about returning findings of HFE
gene mutations associated with hemochromatosis were mixed due to
low penetrance. Review of electronic medical records suggested that
most participants with detected abnormalities were unaware of these
findings. Local considerations relevant to return varied and, to date,
four sites have elected not to return findings (return was not possible
at one site).

Conclusion: The eMERGE experience reveals the complexity of re-
turn of results decision making and provides a potential deliberative
model for adoption in other collaborative contexts.
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community consultation (CCC) workgroup.! A CCC return
of results subgroup recommended that the Network establish
a standing return of results oversight committee (RROC) to
deliberate about specific classes of findings likely to be gener-
ated by eMERGE research activities. The RROC met to con-
sider such findings and made general recommendations to the
Network, which then formed the basis for local discussion and
decision making.

Here, we describe the types of findings discussed by the
eMERGE RROG, the conclusions of our deliberations to date,
and the ways in which specific recommendations were taken up
and acted on by individual network partners. Our experience
demonstrates how complicated decision making with respect
to the return of individual research findings generated from
whole-genome approaches is likely to be in practice, and sug-
gests a general process that other multi-institutional genomics
consortia might adopt in the future.
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eMERGE RROC

The active involvement of researchers with expertise in the ethi-
cal, legal, and social implications of genomic research at all five
eMERGE institutions provided an important opportunity to
revisit the contours of the return of results debate in the con-
text of biorepository-based GWAS and related genome-scale
approaches. At the recommendation of the Network Steering
Committee, a CCC return of results subgroup was convened in
2008 and the group met to review bioethics scholarship, policy
discussion, and empirical reports of participant preferences and
researcher experience with result return. A detailed literature
review revealed a body of empirical data suggesting that many
research participants say they would like to receive individual
results from studies in which they participate; however, the
degree to which there is an ethical duty to return such findings
is actively debated.”®

Based on this review, emerging national policy consensus,
preliminary experience with result deliberation in related con-
texts,'>" and internal debate and discussion, the CCC formally
recommended the establishment of a network-wide RROC to
deliberate on specific classes of findings and advise participat-
ing sites on the return of individual research results, whether
generated by the primary research objectives or incidentally. To
further specify the scope of the work of the RROC, the sub-
group recommended limiting return only to clinically action-
able findings (i.e., with potential to change immediate medical
care), which the CCC agreed was the appropriate threshold for
eMERGE given its use of preexisting population-based cohorts
with variable consent restrictions. Given this emphasis, and
under the expectation that deliberations would focus on defin-
ing the likely clinical actionability of specific classes of candi-
date findings, the subgroup also recommended that the RROC
be composed of at least two representatives from each site: one
with bioethics/policy background and one with clinical exper-
tise. Representation from the Broad Institute and Center for
Inherited Disease Research genotyping centers, as well as the
National Human Genome Research Institute, was also encour-
aged. Finally, the CCC suggested that any recommendations
made by the RROC were to be advisory, not binding, and sub-
ject to local institutional review board (IRB) oversight and
approval. This was particularly important given the fact that
only one of the five cohorts (Mayo Clinic) had suggested the
possibility of individual result return at the time of informed
consent.

The eMERGE Steering Committee formed the RROC as rec-
ommended in December 2009, and affirmed clinical action-
ability as the criterion for considering result return. At the first
meeting of the RROC, a chair (G.PJ.) was elected and the group
began meeting monthly by telephone (through December
2010) to identify relevant findings and determine their likely
clinical actionability. Because none of the initial genetic asso-
ciations investigated by the Network were deemed relevant to
clinical care, discussion focused first on several classes of inci-
dental findings generated by genotyping quality control, viz. sex
chromosomal anomalies uncovered in the course of sex checks
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designed to guard against inadvertent sample mix-ups. Next,
the RROC turned its attention to potentially actionable indi-
vidual single-nucleotide polymorphisms (SNPs) typed on the
genotyping arrays used. Identification of such SNPs was guided
by a published survey of the SNPs found on major genotyp-
ing platforms that are also used as clinical tests."* The clinical
members of the RROC identified homozygosity of SNP rs6025
(R506Q, associated with factor V Leiden (FVL)) and rs1800562
(HFE C282Y, associated with hereditary hemochromatosis) as
of the highest clinical relevance. The FVL-associated SNP was
present only on the Illumina Infinium 1M chip used to geno-
type the predominantly African-American samples. This SNP
was not on the 660W chip used to type most eMERGE samples.
Future discussion of pharmacogenetic SNPs, imputed geno-
types, and copy-number variants is anticipated as part of the
work of the next phase of the eMERGE collaboration.

SPECIFIC FINDINGS CONSIDERED BY
THE OVERSIGHT COMMITTEE

RROC deliberations focused on genotypes associated with four
diseases: Turner syndrome, Klinefelter syndrome, FVL, and
hereditary hemochromatosis. Medical considerations relevant
to decision making about the permissibility of return are sum-
marized in Table 1.
Sex chromosome anomalies (Turner and Klinefelter
syndromes)
In clinical care, any finding of a chromosome abnormality
would typically be returned to a clinician and patient, even if
the finding was incidental. For example, cytogenetic laborato-
ries performing metaphase chromosome analysis for suspected
acquired chromosome abnormalities may identify previously
unrecognized constitutional sex chromosome abnormalities or
acquired sex chromosome abnormalities associated with dis-
ease.”” The rationale for returning such findings is to provide
patients with the opportunity for appropriate medical manage-
ment. Therefore, karyotypes not requiring medical manage-
ment, such as XXX (four examples of which were observed
in our samples) and XYY (one observed) were not considered
returnable. The standard of care for both Turner and Klinefelter
syndromes involves hormone treatment and specific, syndrome-
related medical screening (Table 1). For this reason, the RROC
determined that chromosome anomalies associated with these
disorders merited consideration for return.

When a research study includes linkage to medical records—
as with the eMERGE study—evidence of a prior diagnosis can
be sought; although the EMR may be incomplete, a return of
the results would not be needed if there is clear documentation
of the disorder. In addition, care in interpreting GWAS data is
required when sex chromosome loss is detected, particularly in
older research participants, because acquired (e.g., nonconstitu-
tional) loss occurs more commonly in older individuals.'® This
is of particular importance when considering whether an older
female with loss of X chromosome, particularly when mosaic,
has an acquired anomaly or constitutive Turner syndrome.
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Table 1 Potentially returnable findings discussed by the eMERGE RROC

Disease Genotype

Approximate popu-
lation prevalence

Pertinent features

FULLERTON et a/ | eMERGE return of results experience

Standard of care

RROC recommendation

Turner syndrome 45, X

Klinefelter syndrome 47, XXY

Factor V Leiden R506Q

(activated protein C rs6025

resistance)

HFE hemochromatosis  C282Y
rs1800562

1/2,000 females?’

1/650 males??

Heterozygote
(homozygote):

1/20 (6/10,000) in
European Americans,
1/45 (1/10,000)

in Hispanics, 1/85
(4/100,000) in African
Americans, and 1/225
in Asians'’

Homozygote: 1/500 in
European Americans®*

Median age at diagnosis
6.6-15.1 years?®
Reduced life expectancy
compared with general
population?®

Increased risk for aortic
dissection?°

Many remain
undiagnosed into
adulthood??

Associated variably

with tall stature and/or
developmental disability®
Life expectancy reduced
5 years relative to general
population®*

Increased risk of VTE,
DVT, and PE'®

3-7 times higher for
heterozygotes, but
average lifetime mortality
risk no higher than
general population

80 times higher for
homozygotes

Homozygous genotype
associated with increased
iron absorption and
increased risk of
deposition of iron in
bodily tissues?®

Risk of cirrhosis,
hepatocellular carcinoma,
cardiomyopathy,
diabetes, and
hypogonadism*°
Incomplete penetrance;
lower in women: e.g.,
cirrhosis estimated to
occur in 10% of male
homozygotes, 1% of
female homozygotes?'

Cardiac evaluation®°

Blood pressure monitoring°

Estrogen replacement
therapy?’

Screening for diabetes,
osteoporosis,
hypothyroidism?'

Testosterone replacement
therapy??

Monitor for autoimmune
and vascular disease®
Screening for breast
cancer®

Heterozygote: discourage
smoking, oral contraceptive
use; encourage actions to
reduce DVT risk®
Homozygote: careful
monitoring and possible
treatment®®

Testing of iron measures:
transferrin saturation and
serum ferritin®®

If iron measures elevated,
periodic phlebotomy

to prevent/reverse iron
overload®®

Potential clinical benefit;
merits consideration for
return

Potential clinical benefit;
merits consideration for
return

Clinical benefits uncertain
for heterozygotes;
consider return to
homozygotes

Clinical benefits uncertain
due to low penetrance;
consider return to male
homozygotes

DVT, deep vein thrombosis; eMERGE, Electronic Medical Records and Genomics Network; PE, pulmonary embolism; RROC, Return of Results Oversight Committee;

VTE, venous thromboembolism.

FVL

FVL results from a mutation of the factor V gene, rs6025,
which causes an amino acid substitution (R506Q). This results
in a hypercoaguable state due to activated protein C resis-
tance. Clinically this manifests as an increased risk of venous
thromboembolism, including deep vein thrombosis (DVT)
and pulmonary embolism (Table 1). Although the polymor-
phism is relatively frequent in European Americans (allele
frequency = 0.05), the clinical actionability of a heterozygote
genotype is unclear.'” Heterozygotes have a three-to sevenfold
higher than average risk of a first DVT. However, the absolute
risk for heterozygotes is low (about 10% lifetime risk of DVT)
and their risk for a recurrent DVT is only slightly higher than
that of DVT patients without the FVL allele. Homozygotes,
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in contrast, have a high lifetime risk of DVT and are likely to
require treatment.'®

RROC discussions attempted to balance the risk of creating
“worried well” individuals among those still unlikely to develop
symptoms with preventable venous thromboembolisms, and
the possible benefits of disclosure. There is currently no evi-
dence that routine FVL genotyping would change DVT risk,"”
although counseling against smoking, particularly if the per-
son is also using hormones, could theoretically reduce risk.
Although some RROC members felt there was clinical value in
returning a heterozygous genotype, the group ultimately agreed
that such a finding would not necessitate any immediate change
to medical care, and thus that it should not be included on the
eMERGE list of conditions to consider returning. On the other
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hand, the group agreed that homozygosity for FVL should be
considered for return to participants.

HFE mutations associated with hemochromatosis
Hemochromatosis results most often from the inheritance of
two copies of the HFE mutation C282Y. This genotype is associ-
ated with increased iron absorption and a risk of deposition of
iron in body tissues, including the liver, heart, skin, joints, and
pancreas (Table 1). Clinical complications include cirrhosis
and hepatocellular carcinoma, cardiomyopathy, diabetes, and
hypogonadism. Periodic phlebotomy can prevent or reverse
iron overload. Other pathologic mutations in the HFE gene
have also been described and one, H63D, is associated with
increased iron absorption as well; however, its penetrance is
significantly lower than that of C282Y.%

A minority of people with the C282Y/C282Y genotype develop
clinical disease; even among those with elevated serum iron
measures, few develop complications. For example, cirrhosis is
seen only among those with serum ferritin levels >1,000 ng/ml
(the normal upper limit is 300 ng/ml for men and 150 ng/ml
for women), and the likelihood of people with C282Y/C282Y
developing cirrhosis is estimated to be 10% or lower for men,
and <1% for women.? However, the low penetrance must be
weighed against the fact that prevention of symptomatic dis-
ease is reasonably easily achieved by periodic phlebotomy and,
for the predominantly male patients who develop symptomatic
disease, treatment options are limited.

In its consideration of hemochromatosis the RROC noted
that expert committees have not found that population screen-
ing is warranted for this disease.”* However, a different cal-
culus may apply when genotypes are already available. The
clinical members of the committee also noted that adult fam-
ily members of affected individuals are routinely screened for
HFE alleles. Those who are found to be homozygous for the
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C282Y mutation undergo regular monitoring of their ferritin
levels. Given the markedly lower expected penetrance of the
homozygous genotype in females in published population-
based studies, most members of the RROC supported return of
these results to males. Of 58 individuals (33 male) identified in
eMERGE as C282Y homozygotes whose medical records were
evaluated, 13 (8 male) had existing diagnoses of hemochroma-
tosis documented in the EMR. Thus, as not all diagnoses may
be identified in the EMR, a minimum of 24% of males and 13%
of females who were homozygotes were diagnosed at the cur-
rent ages of these participants.

LOCAL DELIBERATIONS SURROUNDING

POTENTIALLY RETURNABLE FINDINGS
Three of the four classes of research findings discussed by the
RROC were encountered in the course of eMERGE research
activities; the FVL SNP was either not assayed or genotype sta-
tus was not reviewed (Table 2). At each site, EMR data were
reviewed for those participants affected by the relevant geno-
types. This review suggested that most participants with these
findings were likely unaware of their genotype (Table 2). Local
decision making regarding the necessity and/or desirability of
result return differed across sites. One site (Vanderbilt) is a de-
identified biobank and thus cannot return individual results.
The other four sites considered the RROC recommendations in
light of their original consent, as well as local advisory groups
and IRB concerns. Details of local deliberations are outlined
briefly below.

Group Health Cooperative

A total of 2,358 Adult Changes in Thought study? participants
(42% male) were genotyped by Group Health/University of
Washington eMERGE investigators. Of these, the results of 17
participants were relevant to disorders discussed by the RROC

Table 2 Number of participants affected by potentially returnable genotypes at each eMERGE site

eMERGE site
Group Health
Genetic finding Cooperative Marshfield Clinic Mayo Clinic Northwestern Vanderbilt
Turner syndrome, XO, 4 XX/XO 3 0 4
XX/XO, XXg-
S 0 diagnosed?® 0 diagnosed 2 (XO, XXg-) diagnosed
3 deceased 2 infertile
Klinefelter syndrome, 1 2 1 (XXXY) diagnosed 2
XXY, XXXY, XXY/XY ) ) . .
0 diagnosed 1 diagnosed 1 diagnosed 1 diagnosed
1 deceased 1 likely® 1 likely®
Factor V Leiden, rs6025 Not genotyped Not genotyped Not genotyped Not reviewed Not reviewed
homozygotes
HFE mutations, 12 (3 male); 1 (male) 14 (6 male); 5(3 male) 14 (7 male); 6 (5 male); 12 (6 male); 0 diagnosed
rs1800562 diagnosed diagnosed 5 (3 male) diagnosed 2 (1 male) diagnosed
homozygotes

eMERGE, Electronic Medical Records and Genomics Network; EMR, electronic medical record.
2Diagnosed represents a diagnosis identified in the EMR; these data may be incomplete and represent the minimum number of preexisting diagnoses. "Although there is
no EMR evidence of XXY, both patients had documented abnormal testicular exams and one was treated with testosterone.

GENETICS in MEDICINE | Volume 14 | Number 4 | April 2012

427



SPECIAL ARTICLE

(Table 2): four consistent with XX/XO mosaicism (none with
a Turner diagnosis in the EMR), one consistent with XXY
(deceased, no EMR diagnosis), and 12 HFE C282Y homozy-
gotes. As hemochromatosis-related iron overload typically
manifests earlier, HFE genotypes were unlikely to be clinically
actionable for these participants, whose median age is 74 years,
and hence these genotypes were not initially reviewed. However,
when diagnosis rates in HFE C282Y homozygotes for other
sites were higher than expected, genotypes were reviewed and
12 homozygotes (3 male; 9 deceased) were identified; one of
these three males was documented to have hemochromatosis.

Local deliberation occurred at two levels: generically, as part
of a consensus development discussion focused on genomic
research conducted in the Group Health setting, and more
specifically among the investigator team and the lead clinical
geneticist at Group Health. The consensus development group
ratified a careful approach in which only clinically actionable
results would be returned to participants. Local investigators
and the lead Group Health geneticist favored return of Turner
and Klinefelter results, based on the RROC recommenda-
tion and clinical experience. The Group Health geneticist
(K.A.L.) had experience with the routine return of inciden-
tal sex chromosomal anomalies to patients who have under-
gone bone marrow studies, in which patient responses sug-
gest that the benefits outweigh the harms. However, for this
cohort the only XXY subject was deceased. Discussion of the
return of the Turner syndrome finding emphasized the fact
that the four potentially affected women were of an advanced
age, hence unlikely to have their care affected by the find-
ing, and that their mosaic X monosomy might be acquired.
The women in question had no indications in their medical
records of symptoms consistent with Turner syndrome, such
as short stature or infertility. Therefore, it was decided that
return was not indicated due to the likelihood that these were
not constitutional changes.

Marshfield Clinic

The Marshfield Clinic site genotyped and analyzed the pheno-
types of 4,108 members of its Personalized Medicine Research
Project (42% male).** Of these, 19 were identified relevant to
diagnoses discussed by the RROC (Table 2): three consistent
with XX/XO (none documented in the EMR, although two
had documented infertility), one consistent with XXY (no
Klinefelter diagnosis, but small testes documented in the EMR)
and a second with XXY/XY (Klinefelter documented in the
EMR), and 14 (six male) HFE C282Y homozygotes, five previ-
ously documented with hemochromatosis (3 male).

Local deliberations focused on features of the study sample,
the initial terms of informed consent, and review with the
Personalized Medicine Research Project Community Advisory
Group. For participants with possible Turner findings, the sub-
jects’ ages suggested that clinical care would not be improved
by result return. Age was a less salient consideration for those
with suspect HFE genotypes and the Marshfield Clinic IRB
approved a separate study to examine the medical records of
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HFE C282Y homozygotes for clinical signs and symptoms
consistent with iron overload. This review revealed no symp-
toms suggestive of hemochromatosis among those without an
EMR documented diagnosis. These findings were shared with
the Community Advisory Group, together with the, then cur-
rent, National Heart, Lung, and Blood Institute Guidelines for
returning genetic results,’ the governing consent language sug-
gesting that no results would be returned, and the guidelines
from the Marshfield Clinic IRB. The Community Advisory
Group concurred with the investigators’ decision not to return
HFE results. Barriers to returning genetic results that were con-
sidered in local discussions included the need to re-consent to
allow result return and the logistics of how to return, includ-
ing the need for genetic counseling and decision support for
physicians.

Mayo Clinic

The Mayo Clinic genotyped 3,346 patients (62% male) for
eMERGE GWAS analyses. Of these, 19 were identified as rele-
vant (Table 2): none consistent with Turner syndrome, five with
findings consistent with XXY (one previously documented in
the EMR), and 14 (seven male) HFE C282Y homozygotes,
including five (three male) previously documented as having
hemochromatosis.

The informed consent language in both the Mayo Clinic
Biobank and the cardiovascular disease studies that were
included in eMERGE allows for the return of individual research
findings. Local deliberations at the Mayo Clinic focused on the
potential return of Klinefelter syndrome findings (to date no
decisions have been made about the return of HFE findings).
In these local discussions, opinions were mixed, with an adult
endocrinologist suggesting that the clinical benefits of hor-
mone replacement therapy would argue in favor of return,
whereas a psychiatric consultant urged great caution in consid-
ering return by investigators in light of the unknown potential
consequences for each individual, and envisioned scenarios of
both benefit and harm to participants, depending on individual
circumstances. One eMERGE investigator was also concerned
about possible discovery of non-paternity, should an affected
man with children learn that his genotype generally was associ-
ated with infertility. In the wake of these discussions, the Mayo
Clinic eMERGE team elected not to return this information to
relevant participants. These initial internal eMERGE delibera-
tions did provoke broader institutional discussion about return
of results management, which has included the Mayo Clinic
Biobank Community Advisory Board, the IRB, and other
groups within Mayo.

Northwestern University

A total of 1,931 participants from the NUgene biorepository
at Northwestern University* (43% male) were genotyped for
the eMERGE study. Seven relevant individuals were reviewed.
One identified as XXXY had a documented Klinefelter diagno-
sis. No results suggesting Turner syndrome were found. A total
of six (five male) individuals were identified as HFE C282Y
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homozygotes, including two (one male) previously docu-
mented; Table 2).

Local deliberation focused on all four classes of findings dis-
cussed by the RROC, as well as the 2006 National Heart, Lung,
and Blood Institute recommendations with respect to the
return of individual research findings.” Discussions were held
with NUgene researchers and internal eMERGE investigators,
local genetic counselors, the IRB chair who reviews NUgene
applications, a hepatologist who treats patients with hemochro-
matosis, and the NUgene Community Advisory Committee.
A number of relevant concerns were raised in the course of
these deliberations, including the fact that the current NUgene
consent states that no results will be returned to research par-
ticipants, NUgene has a minimal ongoing relationship with
participants, and the fact that return would raise a number
of resource-related and logistical concerns. The varying opin-
ions expressed during these deliberations led eMERGE inves-
tigators at Northwestern University to decide to return these
(and yet to be deliberated) results in the context of a study in
which participants are re-consented for result return, as well
as to investigate the meaning of clinically actionable results to
patients and physicians. Changes to the NUgene consent form,
to allow for limited return of information, per the RROC crite-
ria outlined earlier, are currently being discussed with relevant
stakeholders, including the IRB and Community Advisory
Committee.

Vanderbilt University

Vanderbilt University used for eMERGE its resource, BioVU,*
which combines irreversibly de-identified clinical information
from the EMR and residual blood samples. Patients are given
the opportunity to opt out of this databank; results cannot be
returned, so the topic is not addressed. A total of 5,172 par-
ticipants (40% male) were genotyped. Of these, a total of 18
individuals were identified as relevant (Table 2): four with
possible Turner syndrome findings (1 X0, 1 XXqg-, and 2 XX/
XO) (of which the XO and XXq- were previously documented),
two consistent with XXY (one previously documented with
Klinefelter and the second with a record of treatment for testos-
terone deficiency), and 12 (six male) HFE C282Y homozygotes
(none of whom had prior documentation or EMR evidence of
symptomatic hemochromatosis).

The inability to communicate individual research results in
studies that use BioVU has been discussed repeatedly by the
Medical Center Ethics Committee and BioVU’s Community
and External Ethics Advisory Boards. These groups consider this
characteristic of the BioVU model to be reasonable. Vanderbilt
has chosen to focus on evidence-based use of genetic testing in
the clinical setting, using computer-based point-of-care deci-
sion support directed at current clinical questions.

DISCUSSION
The consortium convened a RROC to consider which eMERGE
GWAS results might qualify as clinically actionable and there-
fore suitable to consider for return to individual participants. In
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this process, consideration of specific examples of results gen-
erated by network research activities helped to clarify salient
issues. The committee found that whereas most findings gener-
ated from GWAS do not meet criteria for return based on clini-
cal actionability, some may.

Unlike many forms of genomic research, the eMERGE inves-
tigators had the benefit of access to EMR information. This
proved to be an important factor in decision making about spe-
cific instances of result return. In some cases, the EMR demon-
strated that the clinically actionable result was already known.
In other cases, health records shed light on ambiguous find-
ings, increasing the likelihood that some findings represented
acquired rather than congenital genetic changes. Decision mak-
ing will likely be more complicated where there are little reliable
data on whether participants are already aware of their genetic
status. Although having access to EMR information was, in our
experience, advantageous, we do not feel it would be appropri-
ate to discount potential result return in the absence of such
information, nor do we mean to suggest that routine access to
EMR data is a prerequisite for studies that might contemplate
the return of individual research findings.

Access to EMR information is only one of several aspects rel-
evant to the return of individual research results. The informed
consent process for genomic and biobank-based research
often varies and may or may not have included reference to
the possibility that results might be returned. For example, in
the eMERGE consortium only one of the five cohorts (Mayo
Clinic) had suggested the possibility of individual result return
at the time of informed consent. This circumstance leads to a
potential conundrum if a clinically actionable result is identi-
fied but participants were told in the informed consent pro-
cess that they would not receive results. In the eMERGE CCC
deliberations, the need for protection of a participant’s right to
refuse results was identified; however, it was also recognized
that a sufficiently compelling result (i.e. one for which an inves-
tigator might reasonably conclude that risks of nondisclosure
outweigh disclosure) could merit consideration as a returnable
result, even if the offer of results was not anticipated at the time
of consent to participate. Appropriate procedures, including
robust consideration of the type of result that would meet such
a standard, would need to be determined locally, in consulta-
tion with the IRB.

Another study-specific feature that has important implica-
tions for the issue of return of results is the measures taken
to de-identify study data. At one eMERGE site (Vanderbilt
University), this process included severing data from all
identifiers—effectively anonymizing the data. Return of results
is not possible in this circumstance. Because of this and other
aspects of local context, including the need to involve local IRBs
in the decision making about return of individual results, the
eMERGE consortium determined that centralized deliberations
about specific classes of results would be advisory, assisting the
consortium researchers to identify results from GWAS studies
that are potentially returnable, but leaving the final decision to
each site.
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We believe that our experience reveals the complexity inher-
ent to return-of-result decision making. Nonetheless, our
process provides a potential model for managing such deci-
sion making in other multisite genomic studies. A centralized
deliberation process, such as the one enacted here as part of
the eMERGE RROC, allows for pooling of resources in a care-
ful consideration of the results likely to be generated by stud-
ies, incorporating appropriate expertise in clinical medicine,
research ethics, and genome sciences. This deliberative process
can identify and justify results that could be considered for
return on the basis of pre-agreed criteria such as clinical action-
ability. Yet, because of the many local factors that are relevant
to the return of results, we believe a strong argument can be
made for local control of the final decision and acknowledge
that this could mean that the same finding is treated differently
at different institutions. Of note, no individual results have yet
been returned in the eMERGE consortium, reflecting the high
bar set by our process (i.e., the focus on clinical actionability
meant relatively few findings from the first phase of network
activities were potentially returnable), the impact of access to
medical records, and the need to balance clinical criteria with
other considerations such as consent restrictions and the views
of local stakeholders.

Even though the current GWAS setting is simpler than studies
involving large-scale sequencing—because clinically actionable
findings are infrequent—we found a range of opinion about the
importance of returning specific results. Although a criterion
of “clinical actionability” suggests a clear threshold for identify-
ing results that should be considered for return, the identifi-
cation of specific clinically actionable findings generated from
the eMERGE studies was not straightforward. In the future,
as genomic research incorporates whole-exome and whole-
genome sequencing, the scope of issues to be considered will
be substantially greater. With these more extensive analytical
approaches, some results with urgent clinical importance will
be generated, for example gene variants associated with inher-
ited risk of colorectal cancer, and many more will be generated
that are clinically important but less urgent, such as those delib-
erated on by our group. Most results will have uncertain clini-
cal significance. Our experience suggests that there is a need
for both research and deliberation related to return of research
results, including the appropriate constitution of advisory bod-
ies, evidence requirements for determinations of clinical valid-
ity and actionability, a consistent approach to the involvement
of lay community voices, and appropriate methods for offering
results to participants when findings are deemed potentially
returnable.
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