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Abstract
Recent interest in personalized medicine has highlighted the importance of research in ethical, legal, and social issues
(ELSI). Issues in ELSI research may be magnified in the rare diseases population (i.e., small numbers of affected individuals,
challenges in maintaining confidentiality, and paucity of treatments for diseases where natural history information may be
limited). More than other areas of research, potential barriers include the lack of funding opportunities and appropriate
review processes for applications to funding agencies. The ELSI Working Group of the International Rare Diseases Research
Consortium (IRDiRC) performed an informal survey on ELSI funding initiatives to learn more about different funding
mechanisms and to identify potential gaps in funding opportunities. The Working Group discusses these challenges and
highlights the role of funding agencies and partners such as patient advocacy groups, specialists in social sciences and
humanities, and clinicians to advance ELSI research in rare diseases.

Introduction

There has been a growing interest worldwide in pro-
spectively assessing the impact and incidental con-
sequences of basic biomedical and applied healthcare

research on individuals, families and societies as a whole.
A multidisciplinary field of study, collectively known as
ethical, legal and social issues (ELSI), has seen con-
siderable growth over the last three decades, particularly
in the USA, due in large part to the launch of the National
Human Genome Research Institute’s (NHGRI) ELSI
Research Program, which was set up as an integral part of
the Human Genome Project (HGP) [1–3]. Similar efforts
have followed in other regions, such as in Canada with the
introduction of the GE3LS Program (genomics, ethical
environmental, economic, legal and social aspects) and in
Europe, where the Horizon 2020 Research & Innovation
Framework Program integrates ELSI in each project
financed by the European Commission in addition to the
dedicated funding opportunities fostering ethics and
innovation. These efforts, while successful in many
respects as demonstrated by their impact in policy
development (e.g., the Genetic Nondiscrimination Act of
2008 in the U.S. and revisions to the U.S. Common Rule
[4, 5]), have yet to realize their full potential for a wide
range of stakeholders (e.g., policymakers, scientists, reg-
ulatory and funding agencies) but particularly for people
affected by genetic diseases. Indeed, rare disease research
has only recently received increased attention as aware-
ness of the unique and sensitive ELSI issues for these
conditions has also intensified [2, 6–11].

* Adam L. Hartman
adam.hartman@nih.gov

1 Division of Clinical Research, National Institute of Neurological
Disorders and Stroke, NIH, Rockville, MD 20852, USA

2 IRDiRC Scientific Secretariat, Inserm US 14, 75014 Paris, France
3 Intellectual & Developmental Disabilities Branch, Eunice

Kennedy Shriver National Institute of Child Health and Human
Development, NIH, Bethesda, MD 20892, USA

4 European Joint Programme on Rare Diseases, Institut Thématique
Génétique, Génomique et Bioinformatique, INSERM, 75013
Paris, France

5 Division of Genomics and Society, National Human Genome
Research Institute, NIH, Bethesda, MD 20892, USA

6 Institute for Bioethics and Health Policy, Department of Human
Genetics, Leonard M. Miller School of Medicine, University of
Miami, Miami, FL 33136, USA

Supplementary information The online version of this article (https://
doi.org/10.1038/s41431-019-0513-3) contains supplementary
material, which is available to authorized users.

12
34

56
78

90
()
;,:

12
34
56
78
90
();
,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41431-019-0513-3&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41431-019-0513-3&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41431-019-0513-3&domain=pdf
http://orcid.org/0000-0001-5672-3409
http://orcid.org/0000-0001-5672-3409
http://orcid.org/0000-0001-5672-3409
http://orcid.org/0000-0001-5672-3409
http://orcid.org/0000-0001-5672-3409
http://orcid.org/0000-0001-5883-7610
http://orcid.org/0000-0001-5883-7610
http://orcid.org/0000-0001-5883-7610
http://orcid.org/0000-0001-5883-7610
http://orcid.org/0000-0001-5883-7610
mailto:adam.hartman@nih.gov
https://doi.org/10.1038/s41431-019-0513-3
https://doi.org/10.1038/s41431-019-0513-3


ELSI challenges in rare disease research

Growing understanding of the need to prospectively iden-
tify, analyze, and manage actual or emerging ELSI issues
and challenges has spurred greater attention to integrating
ELSI studies in genetics research and medicine. The latter
has prompted a paradigm shift fostering greater appreciation
of the unique, common—yet nuanced—and complex ELSI-
related issues that arise in the rare disease field. In fact,
conventional ethical issues such as autonomy (e.g., con-
sent), privacy, and governmental oversight considerations
present in research on common diseases are further ampli-
fied in the rare disease area because of the small numbers of
study participants, the difficulty in maintaining con-
fidentiality for those affected individuals because of the
rarity of their conditions, and the paucity of treatments
available for conditions for which natural history informa-
tion is often sparse. This mandates a balanced approach in
the application of the ethical principles of autonomy, soli-
darity, beneficence, justice, and reciprocity, to cite just a
few [12–14]. At the same time, the expectations, concerns,
attitudes, and priorities of the rare disease community do
not overlap entirely with those present in other vulnerable
or underrepresented populations (one example is allocation
of healthcare expenditures for common diseases in under-
represented populations vs. rare diseases in all populations),
thus requiring more thoughtful consideration [7].

There are many reasons for these challenges. Patients and
caregivers living with a rare disease appear to face inequi-
table hurdles. A long diagnostic odyssey, limited access to
treatments and related social services support, and life plans
change as inevitable consequence of diagnosis (and treat-
ments when available), paired with a heavy financial impact
are far more common in rare diseases, compared with more
common diseases [6, 15, 16]. Because many rare diseases
involve genetic variants that are expressed at a low fre-
quency in the general population, some additional ELSI-
related issues might be highlighted. Examples include the
application of gene modification technologies (e.g., gene
editing) and the integration of stem cell research (e.g.,
derivation of pluripotent stem cell lines) to deliver precision
therapies. The importance of ELSI in this context was
recently highlighted by the call for a moratorium on heri-
table genome editing of the germline [17]. In addition,
asymmetrical opportunities for participation in research, due
to fewer funding initiatives, size and population character-
istics, and blurring lines between research and clinical care
further exacerbate concerns over the adequacy of partici-
pants’ safeguards, including those directed to address or to
mitigate therapeutic misconception (or overestimation),
discrimination, and stigmatization.

The scarcity of resources, in terms of patient/participant
population, access to clinical data and biospecimen samples,

and distinct data needs (e.g., photography to enhance phe-
notypic comparisons, etc.), highlights the ethical and sci-
entific imperative of data sharing—beyond jurisdictional
borders—which is of the utmost importance for rare dis-
eases research. At the same time, it brings to the forefront
considerations of privacy, confidentiality, and security that
must take into account the interests and perspectives of
those patients/participants and their families, together with
those of investigators and regulators alike [13, 18–20]. For
example, patients with rare diseases are often individually
identifiable, particularly if their quest for services or treat-
ments brings them into the public sphere. In addition, access
to potentially life-saving therapies may require compassio-
nate use and increased risk to the research participant
because a randomized clinical trial may not be feasible for a
rare disorder.

Furthermore, divergence in policy frameworks (laws,
regulations, professional guidelines) for rare diseases and
heterogeneity in sociocultural views across countries further
challenges a field that often uses novel and disruptive
technologies to overcome the hurdles caused by the limited
access to widely available treatments, as with more com-
mon diseases. Different legal incentives in different
countries that stimulate the development of orphan drugs
[21–23] for rare disorders further exacerbate the ethical and
social debate, particularly in terms of global access to safe
and efficient treatments [24, 25].

Fortunately, rare diseases research is characterized by the
incredible drive and influence of patient organizations, who
participate in and lead, fund, and direct the research agenda
[26–28]. Specifically, patient advocacy organizations are
increasingly involved in trial design (some by mandate of
the funding agency) and may play a key role in recruitment
for studies involving human participants and as part of
research governance structures (e.g., the US Patient Cen-
tered Outcomes Research Institute, PCORI). These organi-
zations have a high level of social engagement and visibility
that extends beyond the research context, exerting political
influence by impacting and shaping public policy and
legislation.

At the organizational level, funding agencies have
encountered difficulties in fully integrating ELSI proposals
into their existing funding frameworks. For instance, the
multidisciplinary and unique nature of ELSI studies
(including both rare and more common diseases) might not
fit well within the mission of biomedical funding agencies
with a narrow focus or a limited budget. Even for larger
biomedical agencies with greater resources, challenges arise
in their limited expertize or capacity to fairly review and
scientifically oversee ELSI applications; the situation is
magnified for rare diseases because of the characteristics
noted previously. In addition, these agencies and smaller
private foundations are faced with responding to

Ethical, legal, and social issues (ELSI) in rare diseases: a landscape analysis from funders 175



stakeholders, who consider the convening of diverse mul-
tidisciplinary groups, with seemingly disparate interests, to
be outside of their scope or capabilities. Furthermore, some
investigators in the social sciences and humanities remain
unfamiliar with funding opportunities available to bridge
rare diseases with their respective fields (law, sociology,
philosophy, etc.) thus further hindering work in this area.
Finally, social sciences and humanities researchers may not
be particularly aware of the specific ELSI-related issues
facing people with rare diseases, and of those encountered
during the clinical translation process. These issues might
very well be considered for such researchers as fertile
ground for future studies that could be translated into tan-
gible benefits to those affected by rare diseases. There has
been some success in addressing these challenges (e.g.,
newborn screening) but challenges remain in other aspects
of ELSI research.

The current landscape

To identify gaps in funding opportunities and gain a broader
understanding of the ELSI research landscape in rare dis-
eases, the International Rare Diseases Research Consortium
(IRDiRC) Funders Constituent Committee [29, 30] set up
an informal survey on ELSI funding initiatives (Supple-
mentary Material). IRDiRC is a consortium of public and
private research funding bodies and patient organizations
committed to rare diseases research. This survey included
30 public funding members located in Australia, Asia,
Europe, and North America. IRDiRC members each spend
at least $2million (USD) per year on rare diseases research.
While this effort was based on a self-reported survey, it
addressed the following issues: (i) an overview of current
and past funding calls and announcements related to ELSI
connected to rare diseases (Table 1), (ii) identification of
ELSI priority issues in the said funding opportunities; and,
(iii) identification of other potential gaps (and ideas for
future funding calls) in ELSI-related research in rare dis-
eases (Table 2).

Three main observations arise from these findings.
Notably, funding opportunities for rare diseases addressing
ELSI-related issues were the exception. Overall, some
funding announcements integrated ELSI research as part of
a more general opportunity available to researchers
including those who focus on rare diseases, while in other
calls funders had established ELSI programs integrating
rare diseases initiatives in themselves (Table 1). One
example of the few ELSI-rare disease-specific funding
opportunities is entitled, “Human and Social Sciences &
Rare Diseases” from the French Foundation for Rare Dis-
eases (FFRD) [31]. This opportunity is specifically designed
to better understand the social, familial, and individual

consequences to rare diseases by investigating the knowl-
edge about the specific impact of a rare disease in terms of
disability and quality of life. The funding announcement
ultimately aims to improve the life course of the person
suffering from a rare disease and his or her caregivers,
throughout the process of searching for a diagnosis until
treatment, by bringing together researchers in social and
human sciences, experts in medico-social support and rare
diseases patient organizations. Over the last 5 years, FFRD
funded 34 projects in France involving 116 research teams
and 50 patients’ organizations, working on various rare
diseases, and social/ethical aspects ranging from psycho-
social consequences of rare diseases to social adaptation of
adolescents affected by rare diseases. The success of this
funding call has been attributed to the regional managers
who actively promoted the initiative to constituencies from
disparate backgrounds (e.g., clinicians, ELSI researchers,
and patient advisory groups) (R. Favresse, D. Desir-Par-
seille, personal communication, July 29, 2019). In addition
to the importance of this work, these data suggest that there
are investigators capable of carrying out this type of work,
which is one challenge faced by biomedical funding agen-
cies looking to support work in the social sciences. On the
other hand, the experience of FFRD showed that gathering
of necessary expertize to form relevant consortia is chal-
lenging; while clinicians and patients collaborate regularly,
experts in social sciences and humanities are difficult to find
because they are not “natural” partners in rare diseases
research.

In some funding environments, rare disease investigators
apply to an ELSI-related funding opportunity that might be
broader in its ELSI scope. As an example, several funders in
North America, Japan and Europe have calls for ELSI as
part of genomics research project, such as the U.S. National
Institutes of Health (NIH) “ELSI of Genomics Research
Project Grant Program”, the Japanese “Leading the way to
Genomic Medicine by ELSI Research Program” or the
German “Ethical, Legal and Social Aspects of the Modern
Life Sciences” [32–34].

While the number of funding opportunities with an ELSI
component is similar in North America, Europe, and to
some degree Japan, most European projects appear to have
one component of each general funding opportunity sys-
tematically dedicated to ELSI topics, whereas North
American ELSI funding calls (USA, Canada) appear to
encourage study of more specific ELSI-related topics. An
example of general funding opportunities with an ELSI
component are the EU research and Innovation program
Horizon 2020 (H2020), which have a specific section
“Science with and for Society” that is dedicated to societal
and ethics aspects of research and innovation [35]. An
example of a funding opportunity with an ELSI component
on a more specific topic is the funding announcement from
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multiple National Institute of Health (NIH) institutes enti-
tled “The Health of Sexual and Gender Minority (SGM)
Populations,” in which a part of the call is dedicated to
investigate ethical and legal implications of the proposed
research on SGM population [36]. In the US, ELSI research
funding opportunities have tended to relate to more general
areas of biological sciences or medicine which could
include rare diseases. For example, several NIH Institutes
and Centers have participated in ongoing funding oppor-
tunities for ELSI research related to genetic and genomic
research. From fiscal year 2015–2018, these funding
opportunities related to genomics funded 31 awards. In
fiscal years 2017 and 2018, several NIH Institutes and
Centers collaborated on funding opportunities related to the
ethical implications of advancements in neurotechnology
with a total of nine applications funded. Finally, in 2017
and 2018 the NIH Human Heredity and Health in Africa
program issued a funding opportunity for ELSI research
related to human genome research in African populations
funded five applications. Unfortunately, specific reasons
underlying the success of individual applications cannot be
disclosed but the data suggest that there is a fundable group

of investigator teams from disparate backgrounds (and in
contrast to the FFRD experience, there was no active sys-
tematic prospective engagement with individuals from dif-
ferent professional backgrounds; unfortunately, because of
other structural differences between funding infrastructures
in the USA and France, a direct comparison of the two
programs would not be valid). Overall, funding opportu-
nities with an ELSI component cover personalized medi-
cine, genomics and gene discovery, public health programs
such as newborn screening, social sciences, and ethics [37].
Varying approaches have been used in individual jurisdic-
tions, largely for either historical reasons or statutory dif-
ferences in oversight of scientific research budgets (e.g.,
executive branch, legislative branch, or some combination
of the two). Private foundations might target specific
opportunities based on their specific interests, as well.

A proposal for moving forward

Survey respondents identified several perceived gaps and
challenges in the current funding opportunity and research

Table 2 Topics that should be
covered by ELSI rare diseases
funding calls, as indicated by
IRDiRC funders. The topics are
subdivided in categories, but
many of the topics interact with
different categories

Topics for ELSI rare diseases
funding calls

Category

Data collection • Privacy regulations (GPDR) and impact data collection for rare
disease clinical studies

• Integration of multiple sources of data
• Data management plans
• Access to rights

Data sharing • Privacy
• Equity of access
• Quality of information and how it is disseminated
• Best practices for cross-border data sharing compliant with ethics
requirements and data protection laws

Challenges of living with a rare
disease

• Economic analysis on burden of rare diseases
• Compensation strategies put in place by the person with a RD and/or
relative

• Evaluation of the direct/indirect costs of living with a RD
• Social life and citizenship
• Decision making of people affected with RD
• Health literacy
• Knowledge/perception of disability by third party
• Impact of a RD on siblings or the family
• Impact of rarity of disease on life plan (including parenthood)
• Assessment of specific situations of disruption in the health follow-up
• Access to care

Consent and patient information • Disclosure of information to family members
• Informed consent
• Protection of patient information
• Protection of people in relation to specific vulnerabilities

Patient engagement • Patient inclusion in design of research programs and their evaluation
• Role of Patient Organizations in supporting families, supporting
social participation

• Collaboration of different stakeholders in health/social/medico-
social fields

• Access to learning
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landscape (Table 2). Some of these topics involve ELSI
topics for both common and rare diseases. However, some
are more critical for rare disease. Based on the challenges
noted here, a blueprint for advancing ELSI research in rare
diseases and for integrating ELSI analysis in rare diseases
research in general becomes more apparent. As a first step, a
more comprehensive assessment of the current funding
landscape is needed. Our informal survey only included
large funding agencies and did not include some continents
(e.g., South America and Africa), nor did it go into detail of
individual countries or regional/state funding programs.
There might be ELSI-related research questions that are
unique to some of these regions. Thus, one could consider
that the survey underestimated the prevalence of this type of
funding opportunity. On the other hand, larger funding
agencies are more likely to have the programmatic and
financial bandwidth to support and identify this type of
work. Another issue identified is the diversity of national
health care systems and subsequent complexity of transpo-
sition of specific ELSI research results to broader context
(covering multiple countries). Finally, as indicated by the
experience of the FFRD, the success of the studies is highly
dependent on the engagement by regional directors of rele-
vant stakeholders including specialists in social sciences and
humanities, clinicians, and patients because such collabora-
tion and respective working methodology is not yet con-
sidered as “natural” and requires important efforts of
engaged parties.

Notwithstanding these challenges, the survey identified
potential items that could be included in future funding
initiatives. Examples included data collection, data sharing,
challenges of living with a rare disease, consent and patient
information, and patient engagement. Input from patients,
caregivers, and their advocacy groups (amongst other sta-
keholders) would help prioritize which ELSI issues deserve
attention and funding support to address them. These sta-
keholders also could convene investigators in the social
sciences and humanities in a forum with clinicians and
funding agencies to facilitate community building, and
encourage their participation in a broader research agenda
for ELSI-related issues in rare diseases.

Discussion

The IRDiRC informal survey was the first step in identi-
fying some of the gaps in the current funding landscape for
ELSI issues in rare diseases. A dedicated, strategic work-
shop, organized by E-Rare [38] in collaboration with
IRDiRC ELSI working group is now in preparation and is
expected to lead to further identification of most important
challenges in this area. NIH released a funding announce-
ment [39] to supplement a variety of existing grants

(including rare diseases research) to conduct bioethics
research. The tasks of identifying, analyzing, and managing
ELSI issues and challenges arising in rare diseases should
be considered as essential pillars of innovation in this area.
Most important is understanding and meeting the expecta-
tions, concerns, attitudes, and priorities of the rare disease
community. Setting and re-appraising the ELSI research
agenda is thus a fundamental step toward those goals.
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