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Abstract

Efforts have emerged internationally to recruit donors
with specific disease indications and to derive induced
pluripotent cell lines. These disease-specific induced
pluripotent stem cell lines have the potential to
accelerate translational goals such as drug discovery
and testing. One consideration for donor recruitment
and informed consent is the possibility that research
will result in findings that are clinically relevant to

the cell donor. Management protocols for such
findings should be developed a priori and disclosed
during the informed consent process. The California
Institute for Regenerative Medicine has developed
recommendations for informing donors in sponsored
research. These recommendations include obtaining
consent to recontact tissue donors for a range of
scientific, medical and ethical considerations. This
article reviews the basis for these recommendations
and suggests conditions that may be appropriate
when reporting findings to donors.

Introduction
Induced pluripotent stem (iPS) cells and their derivatives
support translational medicine applications [1]. Efforts
have emerged internationally to recruit donors with
specific disease indications and to derive new iPS cell
lines. These disease-specific iPS cell lines can be differen-
tiated into cells that were previously inaccessible, such as
human brain and heart cells, while carrying the genetic
background of the patient with a specific disorder.
Disease-specific lines have the potential to accelerate
translational goals such as drug discovery and testing.
One consideration for donor recruitment and informed
consent is the possibility that research will result in
findings that are clinically relevant to the cell donor. A
robust consent process should acknowledge that derived
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cells will be used in a range of basic and translational
research applications [2]. By extension, there is an
imperative to consider the management of research
findings a priori and to disclose options in the informed
consent process. This article reports on the California
Institute for Regenerative Medicine (CIRM) guidance for
informed consent and the management of research
findings in the context of an institute-sponsored initiative
to recruit disease-specific donors for the derivation of
new iPS cell lines.

CIRM iPS Cell Initiative

The CIRM iPS Cell Initiative is designed to ensure the
availability of high-quality lines for disease modeling,
target discovery and drug screening and development [3].
CIRM is pursuing prevalent, genetically complex condi-
tions with significant potential for impacting our under-
standing of disease mechanisms and for improving treat-
ment options for patient populations. The CIRM iPS Cell
Initiative will result in the derivation and subsequent
distribution of lines from an estimated 3,000 individual
somatic cell donors.

Repository research system

The CIRM iPS Cell Initiative employs a repository research
system model where donor tissue samples originate at
collection sites (see Figure 1). Samples are used to
generate iPS cell lines, which are then deposited in the
repository for curation and subsequent distribution to
secondary researchers [4].

In biological repository research systems, policy debate
has focused on the management of individual findings
that may arise from secondary research and have clinical
relevance to the original cell donors. Attention has been
given to findings emerging from genetic studies where
sequencing identifies a disease or risk of disease specific
to the cell donor. Guidelines for reporting results are
suggested and typically describe a set of conditions that
would warrant the communication of findings [4,5]. It is
anticipated that iPS cells deposited in the CIRM-
sponsored repository will be subject to genomic analysis.
However, for reasons discussed below, subsequent find-
ings may have certain limitations.
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Figure 1. Biological repository research system. iPS, induced pluripotent stem. Adapted with permission from [4],

Current management approaches

Johnson and colleagues examined the management of
individual findings in repositories where donors’ samples
are subject to genomic analysis [6]. The majority of
repositories in their sample did not address the return of
incidental research results or findings. Forty-three
National Institute of Health intramural repositories were
evaluated, and no repository ‘stated specifically it would
return incidental research results’ [6]. Among 19 other
US and non-US repositories, three (15%) stated specifi-
cally that they would return incidental findings. Two of
these were providers that market personalized medical
services. Few, if any, existing research repository systems
therefore have explicit policies for returning individual
findings.

The National Bioethics Advisory Commission presumes
that the disclosure of individual research results to
participants represents an exceptional circumstance, and
should only occur if the findings are scientifically valid
and confirmed, if the findings have significant impli-
cations for the subject’s health concerns, and if a course
of action to ameliorate or treat these concerns is readily
available [7].

At this time, there appears to be a limited set of genetic
findings that satisfy the National Bioethics Advisory
Commission criteria. Green and colleagues explored
specific conditions that may be identified through whole-
genome sequencing and surveyed specialists in clinical
genetics to determine whether they would recommend
disclosure. There were 21 conditions or genes in which all
16 specialists agreed that known pathogenic mutations
should be disclosed if found incidentally in adults [8].

Scientific and ethical considerations for iPS cell
research

CIRM considered the management of individual findings
while drafting a model informed consent document for
the CIRM iPS Cell Initiative. The evaluation was con-
ducted in consultation with CIRM’ Scientific and
Medical Accountability Standards Working Group. This
working group comprises scientists, patient advocates,

ethicists and clinicians, and its charge includes recom-
mending ‘ethical procedures for obtaining cells for
research’ [9]. The evaluation process involved examining
recruitment and consent protocols for iPS cell derivation,
a literature review, and testimonials from primary
researchers collecting specimens, organizations operating
biological repositories, secondary researchers and patient
donors. Working group deliberations and follow-up
research produced the following conclusions.

iPS cell derivation can introduce unknown changes to
donor cells

The iPS cell derivation process can introduce unknown
changes to the donor cells. Existing guidelines focus on a
repository research system where biological specimens,
biomarkers and/or associated data correlate with the
donor’s native genotype at the time of sample collection.
For example, a blood sample in a research repository may
have identical genetic characteristics to a sample that
would be collected for a diagnostic test.

The degree to which the iPS cell genotype differs from
that of the original tissue donor is not fully understood.
iPS cells have demonstrated significant genetic variability
upon reprogramming and subsequent culture. While
some of this variability may be attributed to pre-existing
differences among somatic cells within the donor [10], a
number of additional factors have been identified that
can influence this property — including the introduction
of somatic cell coding mutations [11] and of changes to
the allelic copy number [12] during reprogramming and
cell culture. To what extent this variability could be
ameliorated is not yet clear.

The behavior and phenotype of iPS cells and their
derivatives in the research setting may also reflect
epigenetic changes and other forms of variability that can
be introduced during the reprogramming process [13-
17]. While many such alterations would be represented in
the underlying genetic code, there remains a theoretical
possibility that future research on reprogrammed cells
will identify nongenetic correlates that would be of
interest as an incidental finding.
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No protocols exist to harmonize results from research
utilizing iPS cell lines

Protocols do not exist to harmonize results from research
laboratories utilizing iPS cell lines, with clinical (Clinical
Laboratory Improvement Amendments-approved) labora-
tories necessary to validate findings.

The CIRM iPS Cell Initiative will operate in a juris-
diction governed by the Clinical Laboratory Improve-
ment Amendments. These regulations impose a number
of quality assurance requirements designed to ensure the
analytical validity of a particular assay. No protocols exist
currently to validate findings derived from iP§ cells.

Incidental findings of complex disease are difficult to
interpret

Incidental findings of a complex trait or disease are
difficult to interpret. There is broad acknowledgement
that returning findings to a patient constitutes an excep-
tional circumstance that warrants special consideration.
The National Heart Lung and Blood Institute Working
Group on Reporting Genetic Results in Research
Studies has suggested a decision-making framework for
such a circumstance that takes into account relative
disease risk and penetrance [5,18]. This framework is
designed to make a determination of whether some type
of efficacious clinical or lifestyle intervention (action-
able) is available.

With the CIRM iPS Cell Initiative there may be
incidental findings related to the targeted disease or an
undiagnosed complex condition. Polygenic diseases are
multifactorial, resulting from a poorly understood con-
fluence of pleiotropic gene effects and often the environ-
mental history to which a cell or individual has been
exposed. Methodologies for the quantification of relative
risk and penetrance for such disorders are limited and
generally have not been sufficiently validated.

Suggesting individual results may propagate therapeutic
misconception

Suggesting that individual results may emerge can propa-
gate a therapeutic misconception. Obtaining consent to
return findings is an essential prerequisite to providing
individual research results. However, obtaining consent
for the return of findings may contribute to a therapeutic
misconception [19]. Researchers implementing iPS cell
derivation protocols involving donors with polygenic
neurologic disease cited examples suggesting that a
therapeutic misconception may persist with some donors
despite a comprehensive consent process [20].

Researchers have different obligations

Physicians have different obligations to patients than
researchers have to donors. Findings will occur in
secondary research laboratories utilizing cells provided

Page 3 of 5

by the bank. These laboratories will have no relationship
with the cell donors. The purpose of the CIRM iPS Cell
Initiative is to support research designed to create
generalizable knowledge to help patient populations in
the future. Obligations of researchers to donors whose
cell derivatives they study are fundamentally different
from contexts where there is a direct relationship with
patients. The obligation to offer results does not neces-
sarily extend to investigators or scientists who have no
clinical relationship with the patient. Further, imposing
such an obligation may result in liability to the researcher
[21,22].

Considerations for translational research
Discussions regarding the management of research
findings have focused on individual results arising from
genomic studies. Translational studies are generally
designed to develop therapeutic opportunities with clinical
utility to a disease population. For example, one objective
of the CIRM iPS Cell Initiative is the development of
screens to identify potential therapeutics or drug
toxicities. If a therapeutic benefit is identified, then this
information may be valuable to the population with
disease.

There is consensus that beneficial research results
should be disseminated to participants and others who
stand to benefit from the intervention [6]. There is also a
strong desire among participants and the public to
receive research results [23]. Unlike genomic findings
that may be specific to the individual donor, clinically
relevant or actionable results from iPS cell research
generally can be disseminated without identifying the
individual donors because they would hold for all persons
with the condition, not just the source of the iPS cell line.
Readily available dissemination mechanisms — internet
postings, journal articles, and press reports — may be
utilized. A repository may go further and develop a
mechanism to actively alert researchers or clinicians at
the collection site to new findings without the need to
associate the results with specific donors.

iPS cells may become widely distributed, perhaps
indefinitely, and may be the basis for translational
medicine applications. One question that cannot be
resolved now is whether conditions might exist in the
future where a secondary researcher feels compelled to
communicate findings to donors or their caregivers. For
example, use of iPS cells as a screening tool may reveal an
adverse drug reaction in a subpopulation. If cell donors
were recruited based on this disease indication, then they
may have immediate benefit from the research findings.
Given this potential for benefit, CIRM believes that
leaving open the possibility of recontacting individual
donors is appropriate, and the informed consent process
should acknowledge this contingency.
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CIRM recommendation
Based on the aforementioned scientific and ethical
considerations research, CIRM excluded specific
language regarding incidental genetic findings. However,
CIRM did seek to develop language it believes is
scientifically and ethically appropriate in the context of
the iPS Cell Initiative. The specific language is designed
to limit the potential for therapeutic misconception and
to avoid creating a duty to return incidental findings.
Authors suggest such a duty could create legal obligations
and financial risks that exceed clinical standards [21,22].
The CIRM model consent form includes the following
statement:

In the future, we may want to contact you to
(1) obtain additional samples or updates on your health
or (2) inform you about significant new findings that may
impact you, or (3) to get your permission for research not
covered in this consent form.
(Original emphasis)

Model informed consent for CIRM RFA 12-02:
CIRM Tissue Collection for Disease Modeling Awards
http://www.cirm.ca.gov/files/grants/pdf/Appendix_A.pdf

The model language is consistent with the model
suggested by Lowenthal and colleagues [2]. Arguably, the
potential for therapeutic misconception is not completely
alleviated. The model language is also nonbinding
because the precise wording is ultimately protocol
dependent and the responsibility of the primary collec-
tion site and institutional review board. Combined with a
robust informed consent process, this language may
appropriately reflect the research potential of iPS cells at
this time.

Discussion

The purpose of the CIRM iPS Cell Initiative is to advance
research and therapy development. This purpose is
emphasized in the consent process and donors are
informed that participation is not intended to provide
direct medical benefit. There is, however, an a priori
desire to obtain consent to recontact tissue donors for a
range of scientific and ethical considerations — to obtain
health updates, to inform the donor of new findings, or to
obtain additional consent. Given the many uses of iPS
cell lines and the desire to contact donors for multiple
reasons, it seems appropriate to leave open the possibility
of returning findings. Conversely, there should be no
promise or expectation that findings will be provided
because re-contact may not be feasible. As noted above,
management practices are protocol dependent and the
responsibility of the primary collection site and
institutional review board.
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The CIRM recommendations are based on the assump-
tion that secondary researchers will utilize iPS cell lines
in translational studies. These recommendations are not
intended in settings where iPS cell research is taking place
with patients alongside their clinical care. For example,
some iPS cell research is conducted in a primary care
setting where donors routinely interact with clinicians at
the collection site. In this context, where a physician—
patient or researcher—donor relationship exists, the
return of individual incidental findings, if consented,
occurs in a clinical care setting. There is a fundamental
duty to serve the patient in this setting. Further, the
clinical environment is conducive to the communication
of findings and the initiation of follow-up interventions.

Conclusion

CIRM encourages active dissemination of generalizable
knowledge gained from institute-funded research,
particularly if a population health benefit is identified. In
the context of the CIRM iPS Cell Initiative, the weight of
evidence suggests that criteria supporting the return of
individual genomic findings are not met. Given the
potential for iPS cells to support translational research,
one should not preclude the ability to recontact donors.
Based on this reasoning, the consent form does disclose
that the identification of significant new findings may be
the basis for recontact. CIRM intends to evaluate the
efficacy of this approach to inform ongoing research
efforts.

This article is part of a thematic series on Clinical applications of stem
cells edited by Mahendra Rao. Other articles in the series can be
found online at http://stemcellres.com/series/clinical
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