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Abstract 
Ensuring population diversity in clinical trials 
is essential yet challenging and increasingly 
complex in the rare disease landscape. The 
unique challenges in clinical development for 
rare diseases include limited medical and 
scientific knowledge, poorly understood 
natural history data, sample size constraints, 
and a lack of drug development experience. 
This article will discuss the evolving regu -
latory framework for encouraging diver sity in 
clinical trials, explore the unique challenges 
of applying recommendations within the rare 
disease landscape, and highlight sustainable 
solutions for overcoming challenges.   

Introduction 

n
linical trials are essential to determine 
whether a medicinal product (hereafter 

referred to as “drug”) works and is safe. 
Individuals may show varying responses to drugs 
due to a combination of intrinsic and extrinsic 
factors. Therefore, it is a regulatory requirement 
that sponsors of clinical trials assess for unusually 
large or small responses in population subgroups, 
for example, examining whether there are any 
differences by age, sex, and race compared with 
the overall population.1 However, historically, the 
population of clinical trials has been dominated 
by White males; marginalised racial and ethnic 
groups, women, and other historically disen -
franchised populations have been substantially 
underrepresented. This makes it impossible to 
make a comprehensive assessment across an 

entire affected population who are likely to take 
the drug, and leaves the clinical relevance on the 
target population a matter for 
post-marketing activities.2 One 
such case occurred in 2013 when 
the FDA announced that women 
who took zolpidem (for insomnia) 
were at risk for excessive daytime 
sedation and impaired driving pro -
ficiency fol lowing bedtime doses. 
Conse quently, the FDA lowered 
the dose in women as the 
recommended dose was based on 
male participants.3 

Over the past few decades, regulatory 
guidelines on clinical trials have clearly specified 
that enrolled participants should be representa -
tive of the population most likely to use the drug. 

Nonetheless, homogenous groups continue to 
overshadow clinical trials, and there is little 

representation of other 
characteristics that reflect the 
target population. This lack of 
diversity has prompted the EMA 
and FDA to develop dedicated 
guidance to address this, which 
aims to encourage sponsors to 
design trials that facilitate en -
rolment of the target population. 
However, the proposed regulatory 
strategies have become increas -

ingly complex to implement for many rare 
diseases, where small popu lations and unique 
challenges dominate. 

This article will discuss the evolving 
regulatory framework for encouraging diversity 
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in clinical trials, explore the unique challenges of 
applying recommendations within the rare 
disease landscape, and highlight sustainable 
solutions for overcoming these challenges. 

Regulatory framework 
The regulations around diversity 
in clinical trials are evolving. The 
Clinical Trial Regulation No 
536/2014,4 which governs clinical 
trials in the EU, reinforces the 
requirement that participants 
should represent the population 
the drug is intended for, and has a 
clear emphasis on age and sex. 
There is an expectation that 
sponsors must provide a 
justification if a trial does not 
reflect the target population. 
However, there is no reference to 
race, keeping ICH E5 Ethnic 
Factors in the Acceptability of 
Foreign Clinical Data5 the primary 
guidance for evaluating the impact 
of ethnic factors. There is no 
expansion on considering intrinsic and extrinsic 
factors when designing trials, in view of the EMA 
adopted guidance ICH E17 Multi-Regional 
Clinical Trials.6  ICH E17 recognises that 
differences in medical practice, diet, 
environmental factors, cultural or socioeconomic 
factors (e.g. contra ceptive use, preferences for a 
particular route of administration), geographic 
location, and access to healthcare can impact trial 
results. These factors may also impact recruit -
ment, compliance, and participant retention. 

The regulations in the USA have developed 
considerably over decades. In 2013, an FDA 
report to Congress highlighted demographic data 
gaps, which birthed the Diversity Action Plan.7 
This plan provided recommendations to 
standardise data collection, improve data quality 
and public availability, ensure demographic 
representation, and consider the integration of 
diversity throughout a drug’s lifecycle.  

The plan was reflected in the FDA Guideline 
on Collection of Race and Ethnicity Data in 
Clinical Trials and Clinical Studies for FDA-
Regulated Medical Products Guidance for 
Industry, 2016,8 which gives an update on a 
standardised approach to collecting and 
reporting race and ethnicity data. It recognises 
that “race and ethnicity categories are not anth -
ropologically or scientifically based designations, 

but instead are categories that describe the 
sociocultural construct of our society”, 
highlighting the importance of considering 
additional factors when designing trials. The 
significance of collecting comprehensive 
demographic data has been emphasised in a  

June 2024 revision to “Collection 
of Race and Ethnicity Data in 
Clinical Trials and Clinical Studies 
for FDA-Regulated Medical 
Products Guidance for Industry,”  
to pro mote the inclus ion of race 
and ethnicity infor mation in the 
pro posed product labelling by pro -
viding the baseline demographics 
of the study population in the 
Clinical Studies and Adverse 
Reactions sections.9 

To unequivocally encourage 
population diversity in clinical 
trials, the FDA issued “Enhancing 
the Diversity of Clinical Trial 
Populations – Eligibility Criteria, 
Enrollment Practices, and Trial 
Designs Guidance for Industry, 

2024”.10 This guidance focuses on increasing the 
enrolment of under represented populations, 
under scoring the necessity of consider ing 
demographic characteristics (e.g. sex, race, 
ethnicity, age, location of residency) and non-
demographic characteristics of populations (e.g. 
patients with organ dysfunction, comorbid 
conditions, disabilities, those at the extremes of 
the weight range, and populations with diseases 
or conditions with low prevalence). It primarily 
recom mends broadening study eligibility criteria 
and using study designs to reduce participant 
burden to “create a study population that more 
accurately reflects the patients likely to take the 
drug if it is approved, and allow 
assessment of the impact of those 
characteristics on the safety and 
effectiveness of the study drug.”10 

To actively engage sponsors, the 
FDA issued a draft guidance titled 
“Diversity Action Plans to Improve 
Enrollment of Partici pants from 
Underrepresented Populations in 
Clinical Studies,”11 which referred 
to a new document (Diversity 
Action Plan) that sponsors should submit to 
show the plan for enrolling a diverse population 
into certain late-stage clinical trials. While 
population diversity is often viewed after 

enrolment by evaluating the demographic and 
baseline characteristics of the study results, the 
Diversity Action Plan will ensure the following 
are purposely well-thought-out prior to 
enrolment: a. enrolment goals by race, ethnicity, 
sex and age, b. the rationale for enrolment goals, 
and c. measures to meet those goals. 

However, in January 2025, days after US 
President Trump issued an executive order to 
terminate federal diversity, equity, and inclusion 
programs, the FDA quietly removed the draft 
guidance “Diversity Action Plans to Improve 
Enrollment of Participants from Under -
represented Populations in Clinical Studies” from 
their website. This apparent act of dismantling is 
concerning and raises questions about the FDA’s 
commitment and the applicability of statutory 
obligations for sponsors to submit Diversity 
Action Plans. 

Rare diseases 
The EMA defines a disease as “rare” if it affects 
less than 5 in 10,000 people in the EU.12 Rare 
diseases impact more than 400 million people 
worldwide, yet most conditions have no 
approved treatment. Clinical development in the 
rare disease landscape is complex as there is often 
limited medical and scientific knowledge, poorly 
understood natural history data, sample size 
constraints, and a lack of drug development 
experience.13 Population diversity in a trial 
becomes increasingly challenging with the added 
complication of affecting only small, geo -
graphically dispersed populations.13 However, 
diversity is vital to ensure results are safe and 
applicable to the general population. 
 
Challenges with increasing diversity 
in rare disease clinical trials 

Broadening eligibility criteria 
Rare diseases are highly diverse, 
with varying prevalence, rates of 
pro gression, and degrees of hetero -
geneity that can affect both clinical 
mani festa tions and disease courses 
within a condition, and little is 
known about a disease’s natural 
history and patho physiology.13 

Because of this, the study eligibility 
criteria in clinical trials for rare 

diseases are often narrow to limit variability.   
One of the key regulatory approaches to 

increasing the enrolment of a diverse population 
is to broaden the eligibility criteria of the clinical 
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trial.11 While this approach may satisfy an 
increase in diversity, broadening it too extensively 
could increase variability, complicating the 
interpretation of trial results. 

Sample size 
Conducting clinical trials for rare diseases is 
inherently challenging because of the small 
number of available participants. A recom -
mended regulatory approach to increase diversity 
is to increase the proportional enrolment of 
specific populations of interest. However, this is 
not feasible for many rare diseases, where 
populations are small and enrolment is slow. 
 
Ways to increase diversity in clinical 
trials for rare diseases 
Adaptive trial designs 
A clinical trial designed to allow prospectively 
planned modifications to one or more aspects of 
the trial based on interim results is described as 
having an adaptive design. Adaptive trial designs 

can provide a variety of advantages in the rare 
disease landscape as they allow adjustments to 
information that was not available at the start of 
the trial.14 

By using an adaptive design, a 
trial can be planned that allows 
modifications to the study eligi -
bility criteria following interim 
results. This flexibility could per -
mit the inclusion of under -
represented groups who may have 
initially been excluded because of 
narrow eligibility criteria and 
enable the trial to reflect better the 
diverse popula tion likely to take 
the drug.  

Another adaptive approach is a 
study designed to prospectively 
plan modifications to the sample 
size based on interim results.11 If certain groups 
are under repre sented early in the trial, and it is 
possible to increase the sample size considering 

the rarity of the disease, recruitment could target 
specific groups. 

Community engagement 
Research has identified many barriers to the 
inclusion of diverse populations in clinical trials, 
which can be buried within the rare disease 
community. Participants from marginalised 
communities often mistrust the pharmaceutical 
industry, fear exploitation, lack awareness of their 
disease or of available trials, and have language 
barriers or operational constraints.15 Con cur -
rently, sponsors may have limited commitment 
and effort, conduct centralised studies, lack 
culturally or racially diverse staff, lack community 
engagement, and have negative attitudes about 
willingness from marginalised communities.15 

Patient advocacy plays an instrumental role in 
clinical trial development for rare diseases. To 
increase enrolment of historically under repre -
sented populations, sponsors may strengthen 
community engagement by providing cultural 
competency training for clinical investigators and 
site staff to better engage with participants from 
different backgrounds, streamline informed 
consent where risks are low, provide patient 
leaflets in multiple languages, and provide 
language assistance for participants with limited 
English proficiency.15 

Decentralised trials 
Traditionally, clinical trials have been conducted 
at specific clinical trial sites. However, the burden 
this can have on participants is well-recognised, 
and regulatory guidance has been developed to 

facilitate the conduct of 
decentralised clinical trials.16 

Decentralising clinical trials will 
allow some or all trial-related 
activities to take place at trial 
participants’ homes or other 
convenient locations instead of 
having them visit research sites, 
and include options such as an 
electronic informed consent.17 
Reducing barriers to participation 
may increase the diversity of 
participants with rare diseases, and 
improve accessibility and re -
tention. 

Conclusion 
Population diversity in clinical trials is essential; 
however, it poses unique challenges for rare 
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diseases. The regulatory guidance encourages 
sponsors to do better, but many trials are not yet 
enrolling a diverse population that is reflective of 
the target population. By leveraging adaptive 
study designs, culturally tailoring patient engage -
ment, and decentralising trial sites, sponsors can 
be equipped with strategies to increase 
population diversity in rare disease trials, which 
is both an ethical and scientific necessity. How -
ever, with recent cracks in regulatory legislation, 
there are concerns about the commitment from 
authorities, the obligation of sponsors, and the 
acknowledged importance of clinical trial 
diversity and health equity. 
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