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Abstract: There is a significant unmet need to develop and evaluate new treatments for
people living with one of approximately 8000 rare diseases. Well-known difficulties in
conducting clinical trials (e.g., small samples, wide geographic distribution, heterogeneous
symptoms) and developing products for these rare indications persist. Identifying outcomes
in rare disease clinical trials remains a hurdle that contributes to the challenges for

drug and gene therapy development due to uncertainty about what aspects of a condition

to measure for safety and efficacy and often with no regulatory approval precedent. To
accelerate rare disease treatments by advancing outcomes measurement, the US Food and
Drug Administration (FDA) funded a cooperative agreement to establish the Rare Disease
COA Consortium (RD-COAC) in 2019. The RD-COAC officially launched on January 1, 2022,
with the mission to enable pre-competitive, multi-stakeholder collaboration aimed at
identifying scientifically sound tools and methodologies for collecting clinically meaningful
and patient-centric outcomes data in treatment trials for rare diseases. The RD-COAC has
four complementary workstreams to advance COA measurement for rare disease clinical
trials: (1) Rare Disease COA Resource; (2) Advancing COA Measurement Topic-Focused
Working Groups; (3) Rare Disease Discussion Sessions for pre-competitive collaboration and
shared learnings among RD-COAC members; and (4) Dissemination. This review provides an
overview of the RD-COAC's activities to date, as well as future directions and opportunities to
collaborate.
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Approximately 10% of people worldwide are impacted by a rare disease, many in early

childhood. Many rare diseases are life-altering or fatal, establishing a need to develop Outcome Assessment,
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and approve effective medications to improve the lives of those living with a rare disease. Science, Office of New
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regulatory agencies, and patient communities to prioritize rare disease research,
accelerate insights, and expedite treatment approvals. These efforts are reflected in pre-
competitive collaborations, international basic and translational science centers, rare
disease research networks and training programs, data harmonization/sharing platforms,
global regulatory agency collaborations, government regulation/legislation, and the
increasedfocuson patientinvolvementinraredisease drugand gene therapy development.
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To accelerate rare disease treatments by advancing outcomes measurement, the US Food
and Drug Administration (FDA) funded a cooperative agreement to establish the Rare
Disease Clinical Outcome Assessment Consortium (RD-COAC]) in 2019. The RD-COAC
officially launched on January 1, 2022, with the mission to enable pre-competitive, multi-
stakeholder collaboration aimed atidentifying scientifically sound tools and methodologies
for collecting clinically meaningful and patient-centric outcomes data in treatment trials
for rare diseases. The RD-COAC has four complementary workstreams to advance COA
measurement for rare disease clinical trials: (1) Rare Disease COA Resource; (2) Advancing
COA Measurement Topic-Focused Working Groups; (3) Rare Disease Discussion Sessions
for pre-competitive collaboration and shared learnings among RD-COAC members; and
(4) Dissemination. This review summarizes the RD-COAC's activities to date, as well as
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Introduction

It is estimated that more than 350 million people
worldwide, approximately 10% of the global pop-
ulation,! half of whom are children, live with a
rare disease. Of these rare diseases, fewer than
10% have approved treatments.? In light of this
significant unmet need, there has been an unprec-
edented response within the global scientific,
biopharmaceutical industry, regulatory agencies,
and patient communities to prioritize rare disease
research, accelerate insights, and expedite treat-
ments. These efforts are reflected in pre-compet-
itive stakeholder collaborations,>® international
basic and translational science centers,’” rare dis-
ease research networks and scholar training pro-
grams,3 10 data harmonization and sharing
platforms,!1-13 global regulatory agency collabo-
ration efforts,'%1> government regulation and leg-
islation specific to rare disease,!® and the increased
focus on patient involvement in rare disease med-
ical product development.!” This significant
unmet treatment need has also been met with
unprecedented growth in rare disease drug and
gene therapy development and approvals. 1819

However, the well-known difficulties in conduct-
ing clinical trials (e.g., small samples, wide geo-
graphic distribution, heterogeneous symptoms)
and developing products for these rare indications

persist, including challenges measuring clinical
benefit.20-22 Identifying outcomes in rare disease
clinical trials remains a hurdle that contributes to
the challenges for drug and gene therapy develop-
ment due to uncertainty about what aspects of a
condition to measure for safety and efficacy and
often with no regulatory approval precedent.23-25
While different categories of biomarkers can expe-
dite drug and gene therapy development,2%-27 for
biomarkers to be accepted for clinical develop-
ment for regulatory submission, they need evi-
dence that they predict or are expected to be
correlated with a clinical outcome.2° Some clinical
outcomes may be measured as clinically meaning-
ful events (e.g., survival); however, it is often the
case that clinical outcomes are measured using
clinical outcome assessments (COAs).20:28 Even
when well-established predictive and/or prognos-
tic biomarkers are accepted for a rare disease,
COAs will continue to contribute valuable infor-
mation about how persons/people with lived expe-
rience feel, function, and survive in response to an
investigational product. Yet, the current state of
measurement for clinical trial efficacy endpoints is
that, for most rare diseases, COAs have not yet
been identified, developed, or modified. There is a
clear need for thought leadership from subject
matter experts in rare disease drug and gene ther-
apy development to advance COA-based
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endpoint selection methods, implementation, and
interpretation.

Rare Disease COA Consortium

Advancing the measurement of rare disease out-
comes in clinical drug and gene therapy develop-
ment trials was identified as a significant unmet
need. This led to funding a cooperative agree-
ment in 2019 by the FDA’s Center for Drug
Evaluation and Research to establish the Rare
Disease COA Consortium (RD-COAC).

The Critical Path Institute’s (C-Path’s) Patient-
Reported Outcome Consortium served as an
incubator for a Rare Disease COA Subcommittee
prior to the maturation of a pre-competitive,
multi-stakeholder consortium within C-Path’s
COA Program. This pre-consortium period facil-
itated alignment from FDA, interested biophar-
maceutical companies, and rare disease clinical
experts on the key priorities for the consortium.
During the pre-consortium period (September
2019-December 2021), members of the Rare
Disease Subcommittee included representatives
from the FDA, C-Path, the National Organization
for Rare Disorders, the National Center for
Advancing Translational Science, the Patient-
Centered Outcomes Research Institute, and 25
biopharmaceutical firms. This subcommittee
determined that (1) a domain-focused approach
would be used to identify COAs that may be suit-
able for COA-based endpoints in rare disease
clinical trials; (2) clinical measurement needs
across multiple diseases would be the focus of the
resource rather than taking a disease-specific core
outcome set approach; and (3) initial efforts
would focus on (non-oncologic) pediatric popula-
tions given the measurement complexities in
these populations. The pre-consortium subcom-
mittee established the methodology for develop-
ing the Rare Disease COA Resource (see
discussion below) with the support of three sub-
ject matter experts: two pediatric neuropsycholo-
gists and a pediatric speech-language pathologist,
all with extensive experience administering neu-
rodevelopmental assessments in pediatric rare
disease populations.2%30

The RD-COAC officially launched on January 1,
2022, with the mission to enable pre-competitive,
multi-stakeholder collaboration aimed at identify-
ing scientifically sound tools and methodologies

for collecting clinically meaningful and patient-
centric outcomes data in treatment trials for rare
diseases. FDA continues to play an active role in
all RD-COAC activities, but funding for the
RD-COAC comes from tiered membership fees
from biopharmaceutical sponsors with select non-
profit and patient advocacy group participation.
The RD-COAC has four complementary work-
streams to advance measurement science for rare
disease clinical trials: (1) Rare Disease COA
Resource; (2) Advancing COA Measurement
Topic-Focused Working Groups; (3) Rare
Disease Discussion Sessions for pre-competitive
collaboration and shared learnings; and (4)
Dissemination.

Rare Disease COA Resource

The ongoing development of the Rare Disease
COA Resource is a central pillar of the RD-COAC
efforts and its mission to advance measurement
science for rare disease clinical trials. The
RD-COAC Resource creates efficiencies for
medical product development by freely providing
all rare disease stakeholders with information on a
published, curated COA library of drug develop-
ment tools that may apply to a broad range of rare
disease drug development programs. While a list-
ing in the Rare Disease COA Resource is not an
endorsement that a COA will meet regulatory evi-
dence standards, it is an essential resource for
streamlining the identification of COAs that mat-
ter to persons/people with lived experience in rare
disease studies. By including COAs covering
common concepts of interest across many rare
diseases, the Rare Disease COA Resource may be
used to identify COAs available to measure out-
comes of interest in patient registries and natural
history studies or clinical development programs.

COAs included in the Rare Disease COA
Resource represent the tools that are the most
commonly used in current rare disease research
and tools that have been published in the litera-
ture and were available to examine against evi-
dentiary criteria. The Rare Disease COA
Resource, therefore, only captures existing tools
and may not include COAs that have been devel-
oped recently but currently lack publications to
support their use. The Rare Disease COA
Resource will be updated periodically to identify
new tools that may warrant inclusion. The
Resource indicates the level of evidentiary
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Domain prioritization and
definition

Make the emerging
Resource content
available via a publicly
accessible website

Provide contextual
information for when
selected COAs may be
used to greatest
advantage

Consensus process to
select COAs for inclusion
in Resource

Landscape analysis of
COAs for selected
domain

Determine criteria for
selecting COAs for further
ERENES

In-depth gap analysis of
selected COAs critiqued
per evidentiary
expectations and other
key considerations

Figure 1. Rare Disease COA Resource: ongoing development process.

COA, Clinical Outcome Assessment.

standards and gaps for each COA included, to
help guide users as to where there may be limita-
tions to using a standard-of-care COA. In addi-
tion, some historical COAs have been included
because, although they may not meet all eviden-
tiary standards, they are the standard of care and
allow for comparisons between individual rare
disease populations and normative data.

The Rare Disease COA Resource is not a core
outcome set. Core outcome sets are an agreed-
upon, standardized set of measures that should be
gathered and reported as a minimum in all clini-
cal research in specific areas of health or health-
care (please reference: https:/nationalhealth
council.org/blog/blog-core-outcome-sets-what-
are-they/). It substantively differs from the FDA
COA Compendium as discussed in the method-
ology section.3!

For each domain, multiple COAs have been iden-
tified. This is because the COAs selected for indi-
vidual research programs still need to be carefully
considered based on the suitability for the target
population, coverage of concepts, applicability of
the concept to the anticipated mechanism of
action for the investigational product, abilities of
each trial population, etc. Good measurement

science principles still need to be applied to the
selection of the COAs from the Rare Disease
COA Resource to ensure the optimal match with
research targets can be met.

Rare Disease COA Resource methodology. The
methodology guiding the Rare Disease COA
Resource included a subject matter expert com-
mittee of the RD-COAC comprising clinicians,
academics including clinical researchers, indus-
try, NIH, and FDA representatives who collabo-
rated in the development process (Figure 1).

Following domain prioritization, selection, and
scoping (i.e., clarifying the domain definition, and
defining search methodology), a landscape analy-
sis was conducted for COAs via a literature search
from published clinical trials, professional meeting
presentations, clinical practice guidelines, and
natural history studies. This COA review and syn-
thesis method used was an adaptation of a well-
established systematic literature review
methodology.3? Criteria were determined for the
selection of COAs for an in-depth analysis of
available measurement evidence (i.e., gap analy-
sis). A second literature search was conducted to
identify and retrieve available evidence for the
selected COAs. A consensus process between
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Table 1. Number of COAs identified by domain.

Domain COAs identified (n)?
Fine motor function 16
Gross motor function 34
Self-care 15

Communication/language 23

aCOAs could be classified across multiple domains.
COA, clinical outcome assessment.

each Advisory Panel and the Rare Disease COA
Resource Development Subcommittee deter-
mined the final COAs to include in the Rare
Disease COA Resource. Data extraction elements
and additional information on criteria used to
evaluate COAs identified in the landscape analysis
and gap analysis are provided in the Supplemental
material. Evidence from this second literature
analysis for each COA included in the Resource
can be viewed for each tool individually or in com-
parison across several tools for a given outcome to
support COA selection for an individual research
program (https://rdcoas.c-path.org).

Rare Disease COA Resource domains. The inau-
gural broad domain developed for the Rare Dis-
ease COA Resource was “pediatric daily function,”
comprising more specific functions of gross and
fine motor functioning, self-care, and expressive
and receptive communication (Table 1). These
domains were selected based on input from FDA,
biopharmaceutical member firms, and patient
advocacy input on what the highest priority
domains were. The Rare Disease COA Resource
development will be an iterative, ongoing domain-
specific development to expand the Rare Disease
COA Resource based on voting member prioriti-
zation. Research is already underway for the next
measurement topics of pain (e.g., pain severity,
pain interference) and sleep (e.g., sleep distur-
bance, sleep impact), still in pediatric non-onco-
logic populations.

Advancing COA measurement in rare

diseases: Topic-focused working groups

While each rare disease clinical trial is unique,
there are common methodological challenges
(e.g., measurement, implementation) and poten-
tial solutions across programs. The RD-COAC

advances measurement science by identifying
solutions for methodological and measurement
challenges that consortium members have identi-
fied as hurdles to rare disease clinical trial imple-
mentation. Completed working groups evaluated
strategies for measuring heterogeneous symptoms
and impacts in clinical trials and identified regu-
latory pathways toward approved therapies using
those measurement strategies, with a particular
focus on how these strategies could be best
applied in rare disease trials.33> Another working
group developed COVID-19 mitigation strategies
in pediatric rare disease clinical trials resulting in
a public workshop.3* Ongoing working groups are
advancing the science related to (1) crafting end-
points for gene therapy clinical trials, including
lessons learned from historical global approvals,
(2) the justification and practical applications of
qualitative evidence within clinical trials, and
other topics with forthcoming publications from
these efforts.

Rare Disease Discussion Sessions

The Rare Disease Discussion Sessions series was
launched to promote education and share learn-
ings among member firms and other consortium
members to expedite innovations in rare disease
clinical trial measurement science. This internal
learning series capitalizes on the pre-competitive
environment by promoting collaborative learning
from real-world experiences in rare disease clinical
trial research, highlighting new publications rele-
vant to the membership and providing opportuni-
ties to work collaboratively. Some of the topics
covered have included discussions from subject
matter experts on how a “most bothersome symp-
tom” framework could be implemented in a rare
disease trial with a focus on the statistical implica-
tions, presentations from patient advocacy groups
on their registry programs, presentations from
NIH colleagues on comparing ability and norm-
referenced scores, including growth scale values to
interpret results from a COA commonly used in
pediatric clinical trials, and presentations from
other rare disease consortia programs within
C-Path. Materials presented during these meet-
ings are only available to consortium members as
a direct benefit of membership.

Dissemination
As a leader in rare disease COA measurement sci-
ence, a critical workstream for the RD-COAC is

journals.sagepub.com/home/trd


https://journals.sagepub.com/home/trd
https://rdcoas.c-path.org

THERAPEUTIC ADVANCES in

Rare Disease

Volume 5

the dissemination of work products developed by
the RD-COAC for access by all rare disease
stakeholders at professional meetings and
publications,29-30,33-40

Discussion

The launch of the Rare Disease COA Resource is
the first database of its kind. It is a cost-free, pub-
licly available database of COAs that have been
selected by consensus from industry, clinical
experts, regulatory experts, and patient/caregiver
representatives, reviewed against current regula-
tory evidentiary expectations, and specifically
identifies COAs that may potentially support
endpoints in clinical trials across multiple rare
diseases. The cost (e.g., time, expenditure) of
identifying relevant COAs for a single domain per
disease can easily exceed $200,000 (USD); thus,
the Rare Disease COA Resource may reduce
efforts for COA identification by individual phar-
maceutical companies, researchers, and patient
advocacy groups and provides a selection of
COAs that have been selected by a multi-stake-
holder group of experts. Furthermore, results of
the available evidence and gap analysis for each
tool have been formatted in a way that informa-
tion needed to populate a COA dossier for a regu-
latory submission can be easily downloaded. The
Resource facilitates comparisons across COAs to
support the selection of a COA that best suits a
specific disease or research program. However,
the Resource does not and cannot generate
endpoints.

Considering the Rare Disease COA Consortium’s
relatively recent launch in January 2022 and the
time from clinical trial design to regulatory
approval, its impact cannot be measured in
approved products. As a form of a COA library, a
direct link between the Resource and product
approvals is not an expected outcome as it would
not be for any COA database. However, since its
launch, several hundred individuals representing
academia, patient advocacy groups, industry, and
other groups have accessed the Rare Disease
COA Resource. Continued monitoring and dis-
covery of the impacts of this Resource are an
ongoing effort of the RD-COAC.

The consortium endeavors to make outputs from
the Rare Disease COA Consortium publicly

available through publications, webinars, and
speaking engagements at professional confer-
ences. Materials in development by the consor-
tium are confidential until dissemination to
ensure thorough internal review and discussion,
resulting in products that offer the best recom-
mendations on behalf of the consortium. As a
pre-competitive, multi-stakeholder collaboration
that includes industry, clinical, academic, regula-
tory, and patient advocacy stakeholders, consor-
tium members discuss topics relevant to drug
developers and rare disease researchers; interact
with regulators on non-application specific meth-
odologic challenges; select which domains of
interest will be included in expansions of the Rare
Disease COA Resource; provide leadership on
working groups or other collaborations; and par-
ticipate in decision-making for future methodo-
logical directions.

Conclusion

The demonstrated success of the RD-COAC lies
in its ability to bring scientific thought leaders
together to enact change in the rare disease
research field. The importance of incorporating
the patient voice into rare disease clinical trials
toward the development of meaningful outcomes
necessitates continued collaboration among
patient advocacy, regulatory bodies, academia,
and government/industry sponsors. While the ini-
tial domains covered by the Rare Disease COA
Resource focus on pediatric populations, the
Resource will be iteratively expanded to ulti-
mately cover domains of interest across both
pediatric and adult populations. These efforts will
be important given the number of new treatment
modalities (e.g., anti-sense oligonucleotides,
immunology, and gene therapies) that have the
potential to alter the disease course, improve life
expectancy, and modify the background therapy
of future clinical trials. The RD-COAC will con-
tinue to tackle existing methodologic challenges
and address new opportunities for COA-based
measurement to meet the ongoing evolution of
regulatory science. The enduring success of the
RD-COAC relies on member support; research-
ers, patient advocacy groups, and biopharmaceu-
tical industry members can contact the RD-COAC
for more information on how to engage and
expand meaningful collaborations across the rare
disease COA research community.
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