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Abstract

Background: Demographic characteristics, social determinants of health (SDoH), health inequities,
and health disparities substantially influence the general and disease-specific health outcomes of peo-
ple with multiple sclerosis (MS). Participants in clinical trials do not represent all people with MS
treated in practice.

Objective: To provide recommendations for enhancing diversity and inclusion in clinical trials in MS.
Methods: We held an international workshop under the Auspices of the International Advisory Com-
mittee on Clinical Trials in MS (the “Committee”) to develop recommendations regarding diversity and
inclusivity of participants of clinical trials in MS. Workshop attendees included members of the Commit-
tee as well as external participants. External participants were selected based on expertise in trials, SDoH,
health equity and regulatory science, and diversity with respect to gender, race, ethnicity, and geography.
Results: Recommendations include use of diversity plans, community engagement and education, cul-
tural competency training, biologically justified rather than templated eligibility criteria, adaptive designs
that allow broadening of eligibility criteria over the course of a trial, and logistical and practical adjust-
ments to reduce study participant burden. Investigators should report demographic and SDoH character-
istics of participants.

Conclusion: These recommendations provide sponsors and investigators with methods of improving
diversity and inclusivity of clinical trial populations in MS.
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Introduction

Diversity is multidimensional and encompasses sex,
gender, age, race, ethnicity, comorbidity, ability,

of particular genders, sexual orientations, racial, eth-
nic, and religious identities, and abilities.

and social determinants of health (SDoH; Table 1,
Figure 1); these dimensions overlap. SDoH are the
social or economic factors or conditions in which
people are born, develop, live, learn, work, play, and
age that influence health.! Among these factors are
educational access, quality, and achievement, eco-
nomic stability; food security and stability; neighbor-
hood and built environment; health care access and
quality; and social and community contexts, among
others. SDoH are not distributed evenly across the
population. Health inequities and disparities often
disproportionately affect members of the population

Among people with multiple sclerosis (MS), demo-
graphic characteristics such as sex, race, ethnicity,
and SDoH importantly influence health outcomes.?
For example, Hispanic/Latinx American and African
American persons with MS attending two American
centers had higher MS Severity Scores after adjusting
for age and gender than those who were White
Americans.* Hypertension is more likely to be under-
diagnosed among Hispanic/Latinx persons with MS.?
Immigrants to Canada with MS have more comor-
bidities® and are hospitalized more often in the year of
diagnosis than long-term Canadian residents.” In one
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Table 1. Terminology.?

Terminology

Definitions

Diversity

Social determinants of
health

Equality

Equity

Health disparities

Health care disparities

Health inequalities

Health inequities

Multidimensional construct: encompasses sex, gender, race, ethnicity, comorbidity,
ability, social determinants of health

Social or economic factors or conditions in which people are born, live, work, play,
age that influence health

Each individual is provided with the same resources and opportunities irrespective of
their circumstances

Resources and opportunities are allocated to individuals based on their specific
circumstances to achieve equal outcomes

Health disparities refer to differences in health among different subgroups of the
population without an identified etiology

Differences in health care quality that not caused by differences in clinical needs,
preferences, access-related issues, or whether the intervention is appropriate. They are
underpinned by inequities.

Differences in health status, or differences in the distribution of determinants of health
among different subgroups of the population

Differences in health outcomes that are avoidable and unjust, and are underpinned by
social determinants of health

Cultural competence

Provision of services/care that shows respect for culture and identity, incorporate a

person’s needs and rights, free of discrimination, and enhance effectiveness of patient

care

Quality of care
Health care coverage
Access to culturally
competent care

Vocational training
Educational attainment
Language
Literacy

Provider availability.

Health Care & | Educational
Health Care Access &

Access Quality
Social integration . i !
Exposure to: CS;S:;::I:‘;Y \ g ] Income
Isolation \ / Wealth
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Figure 1. Social determinants of health.

survey, participants with MS who identified as
transgender reported lower comfort discussing sexual
health with their physician.® Another survey found
that people with MS who identified as lesbian, gay,
bisexual, and/or transgender were more likely to
change MS centers, a change attributed to the percep-
tion of homophobic behaviors.” A sample of African
American women with MS reported their diagnoses
had been delayed due to misbeliefs by physicians
about the risk of MS in their racial group.'® Less is

known about the influence of race and ethnicity out-
side North America; half of Organisation for
Economic Cooperation and Development countries
do not routinely collect racial or ethnic identity data,
and collection of such data is considered sensitive in
Europe.!! Among people with MS, lower as compared
to higher area-level socioeconomic status (SES) is
associated with increased hospitalization rates,!?
greater disability progression,!> and increased
mortality.'4

In December 2022, an international group held a
workshop, sponsored by the European Committee on
Treatment and Research in MS and the US National
MS Society. Participants included members of the
International Advisory Committee on Clinical Trials
in MS whose members are selected to represent dif-
ferent disciplines relevant to MS, geographic regions,
and stages of career, while balancing gender and con-
sidering race and ethnicity. External participants were
selected based on expertise in trials, SDoH, health
equity, regulatory science, and diversity with respect
to gender, race, ethnicity, and geography.

Herein, we review evidence regarding the diversity of
participants enrolled in clinical trials in MS, barriers
to more inclusive trial populations, and regulatory
perspectives. Finally, we make recommendations to
enhance the diversity of clinical trial populations and
the inclusiveness of clinical trials going forward.
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Table 2. Populations at risk of health inequities.

National Institutes of Public Health Agency of  Australial” European Union!!
Health (United States)!’ Canada (Canada)'®

Socioeconomically Socioeconomically Socioeconomically Socioeconomically
disadvantaged disadvantaged disadvantaged disadvantaged

Sexual and gender
minority group

Sexual orientation
minority group

Women and sexual
orientation minority

African American/Black

Hispanic/ Latino

American Indian/Alaska
Native/Native Hawaiian/
Pacific Islander

Indigenous group

Asian

Residence in rural
community

Immigrants

Residence in underserved
rural community

groups
Culturally and linguistically ~ Ethnic minorities
diverse background

Aboriginal and Torres
Strait Islander peoples

Residence outside major

city

Refugees Refugees and migrants

People with disabilities Old people and people
with disabilities

Health inequities and disparities

Health and health care disparities refer to differences
in health and health care quality among different sub-
groups of the population. These disparities are under-
pinned by inequities, that is, differences in health
outcomes that are avoidable, and the inequities are
underpinned by SDoH. These disparities can be
viewed from multiple, often overlapping perspectives
commonly related to population type, geography, and
risk factors. Population could refer to race, ethnicity,
age, gender, sexual orientation, or ability. Geography
could refer to urban versus rural, high-income versus
low- or middle-income country as defined by the
World Bank, or degree of neighborhood privilege ver-
sus deprivation. Risk factors could refer to access to
care or environmental risks. The formulation of these
perspectives may differ across countries because they
are shaped by power, wealth, and systemic racism
(Table 2).15:16

Health disparities and inequities affect individuals,
health systems, and societies. An actuarial analysis of
the relationship between health care disparities sec-
ondary to sex, gender, race, SES, and health care
spending in the context of diabetes, asthma, cardio-
vascular disease, and breast and colorectal cancers!8
found that consequent health inequities accounted for
$320 billion (USD) in health care spending and $42
billion in lost productivity annually in the United
States. In the European Union, the economic burden
of socioeconomic-related health inequities was ~10%

of the gross domestic product in 2011." The causal
pathways between health care disparities and costs
are complex, but the high costs emphasize the impor-
tance of addressing health inequities related to SDoH,
including in the context of clinical trials.

The consequences of failure to recruit and retain
diverse, representative populations in clinical trials
are manifold. First, the findings may lack generaliza-
bility to the entire population of interest. Second, the
lack of variation reduces the ability to evaluate the
heterogeneity of disease biology and treatment
effects. Third, it creates unequal access to the benefits
of research and the perpetuation of health inequities,
mistrust, lack of uptake of interventions, and harm
from the use of ineffective or unsafe therapies.?’ As
noted in a report by the Multi-Regional Clinical Trials
Center of Brigham and Women’s Hospital and
Harvard, “Race, ethnicity, sex, gender, age, and geo-
graphic ancestry do not define distinct genetic or bio-
logical groups; yet along with social, cultural, and
economic factors, these factors can be associated with
important differences in disease susceptibility and
manifestation, [and] treatment response . .."?0
Potential benefits of diversifying trial populations
(e.g. for participants at extremes of age, those with
comorbidities, and underrepresented racial and ethnic
groups) include improvements in scientific credibil-
ity, social responsibility, compliance with regulatory
guidelines and funder expectations,?® and improved
clinical decision-making and outcomes.
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Diversity of clinical trial populations in MS:
current state

Clinical trials suffer from a lack of diversity with
respect to leadership,?! stakeholder involvement, and
participant characteristics. Generally, women who
lead research teams are more likely to consider sex
and gender effects in study design and analysis than
men who lead research teams.?? A review of heart fail-
ure trials found that those led by women were more
likely to report race and ethnicity data and enrolled a
higher percentage of participants identifying as Black,
Indigenous, or people of color (BIPOC).? Yet, women
are underrepresented as authors of seminal clinical
trials for MS disease-modifying therapies (DMT).?!
Leadership of MS trials by BIPOC individuals has not
been described, possibly due to a paucity of data.

Explicit and implicit exclusion criteria for trials are
problematic. In trials published in high-impact gen-
eral medical journals, only 47.2% of the exclusion
criteria were strongly justified.?* A review of trials in
cardiology, mental health, and oncology? found that
trial populations were highly selected, and excluded
older adults, those with comorbidities, and those with
a lower SES. These exclusions result in the ineligibil-
ity of 50%-80% of typical clinical populations. A
review of 45 phase 3 clinical trials in MS conducted
for DMT approved between 1995 and 2020 found that
17 (37.8%) of trials did not report race or ethnicity,
14 (31.1%) trials reported the proportion of the study
participants who were White, and the remaining 14
(31.1%) reported =2 ethnicities. At the individual
level, the median percentage of participants who did
not identify as White was only 6.2% (1.9% Black,
0.5% Asian); the remainder were largely classified as
“other” (unspecified). That review did not address
reporting of factors such as educational attainment,
annual income, or distance lived from the trial site.

A scoping review that examined the extent to which
SDoH are considered in the recruitment of participants
in MS rehabilitation trials found that exclusions due to
implicit and explicit factors were common.?’ Implicit
factors included living in rural or remote areas, limited
access to an MS clinic, and inability to reach the study
site or pay for study-related costs (such as missed time
from work). Explicit factors included greater disability,
cognitive impairment, physical and mental comorbidi-
ties, older age, and language or literacy. The extent of
the problem was difficult to evaluate because, other
than age and biological sex, most SDoH were not
reported. Thus, the lack of diversity in trial populations
extends across the full spectrum of clinical trials in MS,
and inconsistent reporting hinders understanding of the
problem.

Regulatory perspectives

Regulatory agencies have emphasized the need to
increase diversity and inclusion of underrepresented
populations in clinical trials,?8-2° to ensure that partici-
pant characteristics reflect clinically relevant popula-
tions with respect to age, sex, race, ethnicity,
comorbidity, and disease severity. Exclusion criteria
must be well-justified based on evidence of lower
efficacy or higher risks of adverse events in the
excluded group. Trials in many fields have histori-
cally excluded participants in whom the risks are per-
ceived to outweigh the benefits of treatment, or in
whom the risks are not known. This has resulted in
common, templated criteria across clinical trials.303!
For example, trials in MS have often had common
exclusion criteria based on age (<18 or >55years),
level of disability (Expanded Disability Status Scale
score >5.5), and comorbidities (e.g. any other disease
or condition that could interfere with participation).3°
This requires clinicians and people with MS who do
not meet trial criteria to make decisions about treat-
ment in which benefits and risks are uncertain.

Inclusive practices in trial design that are supported
by the US Food and Drug Administration and
European Medicines Agency can address challenges
related to explicit exclusions on the basis of uncertain
risk and benefit. First, eligibility criteria can be modi-
fied as the evaluation of an intervention progresses
along the clinical trial continuum. For example, age
criteria can be broadened in phase 3 trials to include
older adults and youth based on accumulated safety
and pharmacology data from earlier phase studies,
and should not simply be carried forward from earlier
phase studies.?? Second, for individuals with organ
dysfunction and other comorbidities, distinctions can
be made by severity, so that individuals with mild
dysfunction are included, whereas those with moder-
ate or severe dysfunction are excluded. Exclusions for
comorbidities should be based on specific rationales,
rather than blanket exclusions. For example, exclud-
ing individuals with cardiac arrhythmias from trials of
fingolimod is justifiable based on the drug’s mecha-
nism of action as a modulator of sphingosine-1-phos-
phate receptors expressed in cardiac tissue. Third,
drug metabolism studies can be conducted earlier in
the drug development pipeline to gain a better under-
standing of the potential for adverse drug reactions in
sub-populations such as older adults or those with
organ (e.g. liver, kidney) dysfunction that is often rel-
evant to drug safety. Fourth, adaptive clinical trial
designs could be used to expand or contract eligibility
using pre-specified criteria and interim analyses that
rely on safety data accrued during the trial.3334
Similarly, individuals unlikely to benefit from the
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intervention could be excluded (discussed further
elsewhere).3> These approaches also address chal-
lenges related to conducting clinical trials in pediatric
MS, a rare condition which faces difficulties achiev-
ing timely adequately powered trials.?® Specifically,
they would allow staggered enrollment of persons
with MS aged <18years, beginning with adolescents
followed by younger children as well as older adults.
Other strategies to enhance clinical trial design in
pediatric MS are discussed in a companion paper.>
Finally, mixed methods designs may be useful for
clinical trials of non-pharmacologic interventions.
Qualitative data may provide insight when valid and
reliable instruments are lacking for the groups of
interest, or when the applicability of concepts or ques-
tions to ask are unclear.

Specific action is needed to improve the enrollment of
minority racial and ethnic and other disadvantaged
populations who are not explicitly excluded. On 29
December 2022, the US Federal Food Drug and
Cosmetic Act was amended to require that sponsors
submit a race and ethnicity diversity action plan for
clinical investigation of a new drug in phase 3 or
another pivotal study; prior draft guidance was issued
in April 2022.37 The plan should provide (1) an over-
view of the disease, including what is known about it
in underrepresented populations; (2) the scope of the
development program, including planned clinical tri-
als and their design elements, how inclusion of under-
represented populations will be addressed, and
summarize data regarding differential treatment
response in underrepresented populations; (3) an indi-
cation of the underrepresented populations of interest
and the justification of specific enrollment targets for
these populations; and (4) an operational plan for
recruitment and retention that addresses intended site
locations, measures to limit participant burden, the
community engagement strategy, and the evaluation
plan to measure progress.

Barriers to participation of underrepresented/
underserved groups

In the context of historical injustices and ongoing
experiences of discrimination in research and health
care,’8:3 multiple potential barriers affect the partici-
pation of underserved groups in clinical trials.
Broadly, these barriers can be categorized as those
related to language and communication, lack of trust,
access to trials, eligibility criteria, attitudes and
beliefs, lack of knowledge regarding clinical trials,
and logistical challenges.*! Barriers can also be classi-
fied by whether they act at the system, individual, or
interpersonal levels.*? System factors, for example,

include the availability of trials being limited to ter-
tiary care centers, restrictive inclusion criteria, lack of
community engagement, and financial burden related
to participation. Individual factors can relate to the
patient, such as language, or the provider/investigator,
such as implicit bias. Interpersonal factors may
include the physician—patient relationship.

A systematic review of 44 studies identified multiple
shared barriers to participation across African
American, Hispanic/Latinx, Asian American, or
Pacific Islander*? groups. These included mistrust and
fear of participation, lack of access to information,
competing demands related to time and financial
resources, and logistical concerns related to schedul-
ing, childcare, and lack of transportation. Similarly, a
recent survey of 2599 persons with MS identifying as
African American, White, Hispanic/Latinx, non-His-
panic, non-disclosed, and living in the United States
found that all groups supported research.** However,
research priorities differed as did preferred sources of
information about research opportunities and which
sources were most trusted. All groups had concerns
about potential harms to their health, confusing study
information, not being fully informed about a study
when participating, and difficulty accessing the study
site. Hispanic/Latinx participants and those of undis-
closed ethnicity were more concerned about the
effects of research participation on employment, legal
status, and loss of health insurance compared to non-
Hispanic/Latinx participants. As compared to White
participants, African American participants were
more concerned about privacy, receiving poor quality
medical care, and being taken advantage of by the
research team, consistent with observations in the
general population and stemming from negative his-
torical and sociopolitical perspectives.

Recommendations

Workshop attendees made recommendations to
enhance the diversity and inclusiveness of trials in
MS (Table 3). The dimensions of diversity that are
relevant may vary with the intervention and by coun-
try.20 For example, the characteristics of people with
MS vary by region, and thus the underrepresented
groups may also vary. Broadly, sponsors and investi-
gators should develop a formal diversity plan for their
trials as described earlier. Sponsors, investigators and
their study teams should engage with the community
on an ongoing basis, and expand trial sites to under-
served communities. Investigators and study staff
should undergo cultural competency and implicit bias
training, and teams should include people who iden-
tify with the underrepresented groups. Explicit
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Table 4. Participant characteristics relevant to health equity.

PROGRESS element

Potential reporting approaches

Details

Place of residence?

Race, ethnicity,
culture, language?

Occupation

Gender, sex?

Religion

Education?

Socioeconomic status

Urban, rural, suburban

Low-, middle-, or high-income country
Clinical Data Interchange Standards
Consortium (CDISC)

International Standard Classification of
Occupations (ISCO)*®

Always ask about gender

Ask about sex if biologically relevant

Categories proposed by Pew Forum on
Religion & Public Life’®

International Standard Classification of
Education (ISCED)%

Annual household disposable income®
Number of people in household

Is annual household income below

Country classification based on World Bank income group

Race and ethnicity classifications commonly used in the United States
are not meaningful elsewhere and lack granularity. CDISC allows more
granular collection of information to meet global needs, but can be
aggregated to meet FDA reporting standards

International classification structure for organizing information on labor
and jobs

Sex and gender are conceptually distinct.’” Gender encompasses gender
identity and gender expression. Example questions: What sex were you
assigned at birth on your original birth certificate? (Female/Male/Don’t
Know/Prefer not to Answer)

What is your current gender? (Female/Male/Transgender/Two-spirit/I use
a different term specify)

If gender not socially and legally acceptable to collect, document
Classifies individuals based on the most common religions globally
(Christian, Muslim, Hindu, Buddhist, Jewish, Folk religionist,
unaffiliated, and other), based on a review of data from 232 countries

Internationally agreed definitions to aid comparisons worldwide

Income does not fully reflect the construct of socioeconomic status but is
accessible information.
Here income includes earnings, self-employment and capital income

poverty line

Social capital Tailored to research question

and public cash transfers. Taxes and social security contributions are
excluded from the total.

Poverty line is half of the median household income of the total
population, thus comparable across regions

Usually assessed by questionnaire

FDA: Food and Drug Administration.
2Indicates characteristics to be reported in all clinical trials.

eligibility criteria need to be biologically justified and
can be modified as the trial progresses using adaptive
designs. Sponsors, funders, and investigators must
minimize the logistical and practical burdens of study
participation to avoid implicit exclusions related to
geography and SES. For example, use of digital tech-
nology, data collection through linked data sources,
conducting evening or weekend study visits, and pro-
viding appropriate financial supports may help.*
Table 3 outlines more recommendations (by popula-
tion group). Generally, multiple strategies are needed
to increase inclusion, and the optimal set of strategies
will vary across studies and even across sites (both
within and between countries) within multi-site stud-
ies. 414651 We also refer the reader to other
resources.?’>2 Concerns that focusing on enhancing
diversity of trial populations is too time-consuming,
costly, or may adversely affect trial outcomes due to
heterogeneity of treatment effect are not supported by
evidence.>?

Both recruitment methods and the transparent report-
ing of the characteristics of populations enrolled in
clinical trials must improve to ensure trial populations
represent those affected by the disease and to measure
progress toward the goal of improved diversity and
inclusion. Currently, reporting of race and ethnicity
information is infrequent and not relevant world-
wide,?¢ and other SDoH are not reported.?’” The
CONSORT-Equity statement, an extension of the
CONSORT statement used for reporting of clinical
trials, was developed to improve reporting in clinical
trials in which health equity is relevant. Health equity
was considered to be relevant when the target popula-
tion was one experiencing social disadvantage, or
when heterogeneity of treatment effect between two
groups with differing levels of social disadvantage
was of interest. The statement used the PROGRESS-
Plus framework to define potentially disadvantaged
groups. PROGRESS indicates place of residence,
race/ethnicity/culture/language, occupation, gender/
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sex, religion, education, SES and social capital.*
PROGRESS-Plus adds personal characteristics asso-
ciated with discrimination (e.g. age), features of rela-
tionships between people and their settings, and
time-dependent relationships (e.g. recent immigra-
tion) that may impose temporary disadvantage.
Investigators should report gender, race and ethnicity,
education, income, and place of residence for all tri-
als, sex where biologically relevant, and recruitment
strategies used. Potential reporting standards are pro-
posed in Table 4.

The CHIMES (Prospective Study to Assess Disease
Activity and Biomarkers in Minority Participants
with Relapsing Multiple Sclerosis After Initiation and
During  Treatment with  Ocrelizumab) trial
(NCT04377555) provides a salient example of timely
and successful recruitment of underrepresented racial
and ethnic minority populations in MS who were not
well-represented in the original phase 3 trials. The
CHIMES trial is a phase 4 clinical trial study of the
safety and efficacy of ocrelizumab in African
American and Hispanic/Latinx persons with MS,
sponsored by Genentech.®! The trial was designed
collaboratively, engaging people with MS, research-
ers, and advocacy groups. By design, it addressed his-
torical SDoH that act as barriers to enrollment of
underrepresented populations. The trial protocol pro-
vides compensation for loss of earnings, transporta-
tion to the study site, reimbursement for childcare
expenses, reimbursement for travel costs and meals,
and greater flexibility with respect to study visits to
assist with recruitment and retention of participants.

Conclusion

Clinical trial populations in MS are not adequately
diverse to support effective shared decision-making
by people with MS and their health care providers.
Opportunities exist to refocus and amend trial pro-
cesses to be more inclusive and equitable. Effective
strategies are available to address this deficit, and we
recommend concerted action by investigators,
funders, advocacy groups, people affected by MS,
and ethics committees. More comprehensive report-
ing of participant characteristics with respect to race,
ethnicity, and SDoH will inform these efforts.
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