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Abstract:

Background About 30 million individuals in the United States
are living with a rare disease, which by definition have a prev-
alence of 200,000 or fewer cases in the United States. Disease
heterogeneity and geographic dispersion add to the difficulty of
completing robust studies in small populations. Improving the
ability to conduct research on rare diseases would have a signif-
icant impact on population health. The purpose of this paper
is to raise awareness of methodological approaches that can
address the challenges to conducting robust research on rare
diseases. ApproachWe conducted a landscape review of avail-
able methodological and analytic approaches to address the
challenges of rare disease research. Our objectives were to: 1.
identify algorithms for matching study design to rare disease at-
tributes and the methodological approaches applicable to these
algorithms; 2. draw inferences on how research communities
and infrastructure can contribute to the efficiency of research
on rare diseases; and 3. to describe methodological approaches
in the rare disease portfolio of the Patient-Centered Outcomes
Research Institute (PCORI), a funder promoting both rare dis-
ease research and research infrastructure. Results. We identi-
fied three algorithms for matching study design to rare disease
or intervention characteristics (Gagne, et.al, BM] 349:¢6802,
2014); (Gupta, et.al, ] Clin Epidemiol 64:1085-1094, 2011);
(Cornu, et. al, Orphet ] Rare Dis 8:48,2012) and summarized
the applicable methodological and analytic approaches. From
this literature we were also able to draw inferences on how an
effective research infrastructure can set an agenda, prioritize
studies, accelerate accrual, catalyze patient engagement and
terminate poorly performing studies. Of the 24 rare disease
projects in the PCORI portfolio, 11 are randomized controlled
trials (RCTs) using standard designs. Thirteen are observation-
al studies using case-control, prospective cohort, or natural
history designs. PCORI has supported the development of 9
Patient-Powered Research Networks (PPRNs) focused on rare
diseases. Conclusion Matching research design to attributes of
rare diseases and interventions can facilitate the completion
of RCTs that are adequately powered. An effective research
infrastructure can improve efficiency and avoid waste in rare
disease research. Our review of the PCORI research portfolio
demonstrates that it is feasible to conduct RCTs in rare dis-
ease. However, most of these studies are using standard RCT
designs. This suggests that use of a broader array of method-
ological approaches to RCTs ~such as adaptive trials, cross-over

trials, and early escape designs can improve the productivity of

robust research in rare diseases.

Treatment involves intake of hormones such as cortisol and al-
dosterone.
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