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Abstract
Evidence-based medicine is a vast industry created around supporting the testing of new
therapies before they are prescribed in the general population. Previous researchers have been
concerned with the representativeness of these trials, citing concerns of external validity for
female patients and racial minorities. However, Phase I trials, where the therapy is tested on a
small group of healthy volunteers, have not been studied as extensively. Recent work suggests this
group of participants may be disproportionately Black and Hispanic in the United States, reflecting
a phenomenon of serial participation. These participants are often unfairly disadvantaged in the
labor market, often facing unemployment, and are attracted to Phase I participation for the
payment. These findings have not been replicated with a systematic review, as the original
researchers relied on self report data, recruiting at trial centers themselves. This methodology is
prone to selection bias, as it relies on permission. The present study was a systematic review of
publicly available Phase I trials with the goal of clarifying factors which affect female enrollment as
well as determining if enrollment by race is affected by whether or not the participants receive
therapeutic benefit. A total of 300 articles reporting on 384 trials were included in this analysis. I
found overall low female enrollment, except for in trials which were conducted in more than one
global region (p < .001). Pharmacokinetic studies, pharmacodynamic studies, and studies
conducted in Africa were also less likely to enroll female participants (p < .001). Within the United
States, Black and Hispanic participants were found to be overrepresented as compared to their
share of the population according to Census data, however this was not predicted by whether or
not they participated as healthy volunteers as opposed to patients (p > .05). Most of the trials in
the sample were conducted on healthy volunteers, however (76%). Future researchers may
consider investigating a larger sample of trials with participant benefit for a more fair comparison.



Introduction
The industry of evidence-based drug development begins in the laboratory, then eventually moves
to human clinical trials (Umscheid et al., 2017). Clinical trials themselves have become an object of
research, with much scholarship devoted to investigating the representativeness of participants in
therapeutic trials (Fisher, 2011). Since regulatory bodies and clinicians rely on efficacy and safety
information from these trials, systemic low enrollment of women and racial minorities is important
to study (Liu & Dipietro-Mager, 2016). However, therapeutic trials involving patients are not the
only types of trials. New therapies are tested on healthy volunteers in the early phases. Although
scholarship on the representativeness of this group is rare, recent evidence suggests that racial
minorities and people facing unemployment may be overrepresented as paid volunteers (Fisher,
2011). This is concerning, as there are already healthcare gaps between different races and social
classes. In general, non-White people have less access to cutting edge treatments and medical
care, especially if unemployed (NASEM, 2017). Risk is necessary for evidence-based medicine, as
there will always be a group of individuals who are first to consume a new therapy. Yet, if those
taking on this burden do not tend to have access to these therapies once they are on the market,
this has implications for the research principle of justice. The present study contributes to a
greater understanding of the dynamics of risk and benefit with a review of published Phase I
clinical trials, examining participant characteristics and exploring influences on these trends.

Clinical research takes place over four phases. During Phase I trials, the therapy is
administered to humans for the first time, and scientists determine the maximum tolerated dosage
of the therapy and begin modeling a safety profile (Umscheid et al., 2017). Researchers tend to
prefer enrolling healthy volunteers rather than patients with the target condition, to ensure any
observed effects are from the intervention rather than a background health condition
(Koonrungsesomboon et al., 2016; Dresser, 2009). These subjects are paid in order to compensate
for the lack of therapeutic gain (Fisher et al., 2021; Koonrungsesomboon et al., 2016). Some Phase
I trials enroll patients with the target condition, however. As an example, oncological therapies
such as chemotherapy drugs and monoclonal antibodies present serious risks to healthy patients,
in which case a patient population is more appropriate (Itahashi et al., 2019; Dresser, 2009). Later
phases of clinical research (II through IV) are devoted to clarifying the safety and tolerability in
different contexts and gleaning an idea of the therapeutic quality of the new therapy. As such, they
nearly always recruit from the patient pool (Umscheid et al., 2017).

Concern over low female participation is one of the most prominent angles in the critical
appraisal of the clinical trial process. Liu and Dipietro-Mager (2016) describe the historical
precedent for this research trend, noting the tendency for early clinical trials to wholly exclude
female participants. Trialists have always preferred a homogenous sample, in order to enhance the
internal validity of their studies. Because the conduct of clinical research began and continues to
be a male-dominated field, this homogenous population tended to be male. Female bodies were
thought to have too much hormonal fluctuation to be reliable test subjects, yet physiologically
similar enough that results could be generalized (Liu & Dipietro-Mager, 2016). This assumption
has since been falsified. Male and female bodies have distinct underlying physiology, leading to
differences in drug effects. The social component of gender also leads to differences in the way
men and women interface in their environment (Liu & Dipietro-Mager, 2016).
Despite a push to recruit more female participants since the 1990s, evidence suggests persistent
disparity in some cardiovascular disease foci (Carcel et al., 2021; Gong et al., 2019; Jin et al., 2020;
Scott et al., 2018; Tahhan et al., 2020; Khan et al., 2020). The pattern is less clear in other disease
groups, with some studies finding adequate or even overrepresentation when adjusting
expectations based on their share of the disease burden, and others finding systemic low



enrollment (Chen et al., 2018; Downing et al., 2016; Eshera et al., 2015; Geller et al., 2018;
Palmowski et al., 2019). Nevertheless, any lasting disparity in participation has had consequences.
Female patients are more likely to be hospitalized for severe adverse drug reactions (Davies &
O’Mahoney, 2015; Zopf et al., 2008; Pirmohamed et al., 2004; Yu et al., 2016). Additionally, Liu and
Dipietro-Mager (2016) examined the rationale provided by regulatory agencies when removing
prescription drugs from the market, finding that most were recalled due to increased risk for
women. If women were included in greater numbers in early clinical trials, differences in
pathophysiology could be taken into account earlier on in the process, leading to more accurate
dosing and safety information (Bale & Epperson, 2017; Franconi & Campesi, 2014).

Scholars are also interested in the enrollment of racial minorities. This body of research is
mostly localized to the United States (USA) and focuses on Black participants in therapeutic trials
(Fisher, 2011). This is likely because reporting race or ethnicity is relatively uncommon outside the
USA (Starks et al., 2019; Charrow et al., 2017; Cwalina et al., 2017; Corbie-Smith et al., 2003).
There is also nuance lost to the concepts of race and ethnicity. They are distinct constructs, but are
mostly used interchangeably (Bokor-Billmann, et al, 2020). Race is defined as the socially
constructed identity formed around the shared physical characteristics of people from similar
ancestral backgrounds. Ethnicity is also a social identity, created around shared cultural practices
and language (Mersha & Abebe, 2015). In clinical research, differentiating between these terms is
rare, leading to confusion. In their review of 995 clinical trials, Bokor-Billmann and colleagues
(2020) found 81 different race or ethnicity classification systems. This is expected, as ethnicity
classifications vary globally (Mersha & Abebe, 2015).

Despite these inconsistencies, there is a relatively robust finding that White patients are
most likely to participate in therapeutic clinical research, with other races systematically
underrepresented when compared to their share of the disease burden. This pattern has been
observed for multiple distinct disease states in the USA (Strait et al., 2019; McGarry & McColley,
2016; Cwalina et al., 2021; Robbins & Bernat, 2017; Polo et al., 2019). Medical mistrust may play a
role in this discrepancy, as the USA has a recent history of unethical medical experimentation on
Black patients (Clark et al., 2019; Scharff et al., 2010). Another explanatory factor is relative
resource deprivation. Black and brown communities in the USA are less likely to have reliable
healthcare infrastructure (Khullar, 2018). This could reduce the likelihood that these patients
would have access to a clinical trial center, or that their physicians would be aware of these
opportunities.

The reviews cited thus far cannot answer the question of enrollment demographics in
Phase I clinical research, as they were concerned with external validity and focused on therapeutic
trials. Fisher (2011) posits that this focus obscures important aspects of healthcare inequality, as
Phase I participants are already likely to be a member of a vulnerable group. In the USA, there
appears to be a phenomenon of serial participation among participants facing unemployment,
attracted to the payment (Kalbaugh et al., 2021). Paid clinical labor can be characterized as
inherently exploitative, given the risk involved in participation. Although severe side effects are
rare, less serious adverse events such as headaches, nausea, drowsiness, and dizziness are
common (Kerbrat et al., 2016; Emanuel et al., 2015). In addition, participants must undergo
numerous diagnostic tests such as blood draws and X-rays. These procedures have a much smaller
potential risk, however this can be compounded since participants are often asked to repeatedly
endure them (Owonikoko, 2013). Fisher (2015) points out that, should there be more serious or
long term side effects, the groups of people who are most likely to enroll are also unlikely to have
the resources or time to pursue litigation.

Research on Phase I volunteer is scarce. One consistent finding across multiple
methodologies is that female participants comprise only about a quarter of Phase I participants
(Labots et al., 2018; Liu & Dipietro-Mager; Kalbaugh et al., 2021). According to a recent study from



Kalbaugh and colleagues (2021) where Phase I trial participants were administered surveys at trial
centers, Black and Hispanic participants appear to be overrepresented, comprising an estimated
two-thirds of Phase I participants. Emanuel and colleagues (2015) performed a large review of
individual-level Phase I participant data from Pfizer and also found overrepresentation of Black
participants, but did not comment on this finding in their paper. Kalbaugh, Fisher and their
associates are among the only researchers studying the motivations of these volunteers, including
those who repeatedly enroll. These volunteers report traveling large distances and significantly
altering their lifestyles in order to meet eligibility requirements (Monahan & Fisher, 2015). In their
qualitative study on volunteer motivations, Fisher and colleagues (2021) found that many of these
participants report clinical trial participation stipends as their primary source of income. Kalbaugh
and colleagues (2021) report on the economic precarity some of these participants face, arguing
that recruitment is, to some extent, dependent on social disadvantage, with one interviewee
pointing out that serial participants often take on the risk because they “have nothing to lose”
(Kalbaugh et al., 2021).

Those who participate in Phase I clinical trials as patients with the target condition appear
to be more privileged, with 90.0% self-identifying as White and over half holding private health
insurance. Less than 4% were fully uninsured (Seidenfeld et al., 2008). These results, in
combination with research on later phase therapeutic trials summarized above, suggest that when
there is therapeutic benefit involved, White patients tend to be overrepresented, while racial
minorities are underrepresented. Clark and colleagues (2019) find that a lack of awareness of
clinical trial opportunities, as well as lack of the resources to take advantage of these
opportunities, are a key barrier to racial minorities’ participation in therapeutic clinical trials. This
could be related to underlying health disparity, as racial minorities in the USA tend to receive
poorer medical care, thus it is possible that their physicians are less likely to be aware of clinical
trial opportunities their patients could participate in (NASEM, 2017). Paid healthy volunteers who
belong to a racial minority group are also disadvantaged, however, rather than being therapeutic,
their participation is to serve their financial interests (Kalbaugh et al., 2021).

Although previous work has investigated the characteristics of Phase I trial participants, it
has mainly been conducted prospectively, at Phase I recruitment centers. Given that they have to
have permission from the institution, and some facilities decline access, this can lead to potential
biases (Fisher, 2015). A review of published clinical trials, on the other hand, provides access to
information about participants without relying on an invitation from a trial center, while also
providing data about the clinical characteristics of the trial. In the present review, a novel mixed
methods approach was adapted, using qualitative methods to examine rationale for the exclusion
of female participants, as well as multivariate analysis to clarify influences on participant
characteristics, similar to the research summarized above. To the best of my knowledge, no
previous review has attempted to compare participation of different groups based on whether the
participant is receiving therapeutic benefit. Additionally, there is little research on Phase I trial
participants outside the USA.

Research Questions and Theoretical Approach
1. What are the characteristics of individuals who participate in non-oncological Phase 1

clinical trials?
2. How do these characteristics differ between trials on healthy volunteers versus patients of

a condition, and what motivates these differences?
3. What reasons, if any, are provided for the exclusion of female participants in clinical trials?
4. If there is systematic low enrollment for female participants, what factors motivate these?



In the USA, Black and Hispanic people are likely to face discrimination during hiring
(Quillian & Midtboen, 2021). In addition, Black people specifically face disproportionate
incarceration rates (Wildeman & Wang, 2017). This means Black men are more likely to be felons,
which means they may experience difficulties in finding employment in some states where it is
legal to consider applicants’ criminal records in hiring decisions. Kalbaugh and colleagues (2021)
find that repeat participants treat clinical trial involvement as though it were a full-time job. Fisher
(2015) found a certain “banalization of risk” amongst participants, noting that their main fear with
participation was that they would not be selected for the next study, and not the bodily risk.
Although participating can help some of these participants earn an income while searching for
more stable employment, it is social inequality which fuels this phenomenon in the first place. It is
likely that these individuals would not be seeking out work which puts their body at risk if they had
fewer barriers to traditional employment in the labor market. I hypothesize that Black and
Hispanic participants will then be more likely to participate in Phase I trials, but only in studies
with no therapeutic benefit, and only in the USA. For trials enrolling patients with the indication
who may benefit therapeutically, I predict underrepresentation of Black and Hispanic participants.

Clinical trial participation is not as lucrative of an option for women as it is for men. Many
Phase I studies require female participants to be post-menopausal or surgically sterile (Liu &
Dipietro-Mager, 2016). In addition, women have other options, such as becoming a surrogate
mother. This, combined with the tendency for Phase I trials to exclude female participants, means
there will likely be lower enrollment for women. Other than this, no formal hypothesis was
constructed for female enrollment.

Methods

Systematic Search
Eligible Phase I clinical trials were sourced with an advanced search on PubMed, selected due to
its dominance in health sciences (White, 2020). I searched ‘clinical trial,’ ‘randomized controlled
trial,’ ‘controlled trial,’ and ‘RCT,’ separated by Boolean operator ‘OR.’ From these results, I filtered
for only English-language articles reporting on a human Phase I trial, published in 2019. The year
2019 was selected in order to glean an accurate and unbiased view of Phase I trial participation
under normal circumstances without including studies which were either related to the COVID-19
pandemic, or affected by it.

Eligibility Criteria. The articles selected for this review report on at least one Phase I trial testing
some aspect of an investigational compound by administering it to either human volunteers, or
human patients with the indicated condition.

Exclusion Criteria. The present study focuses on molecular entities, or drugs. The validation of
surgical procedures, cell therapies, durable medical equipment, and diagnostic techniques can also
involve Phase I clinical trials, however these are designed differently and tend to include only
patients with the target condition. These types of studies were excluded in order to ensure the
design components of each trial were as similar as possible. Similarly, studies trialing oncological
therapies were also omitted, as these can be expected to mainly recruit patients with various
cancers. Studies reporting on an analysis of previous clinical trial data which was published



elsewhere were also not eligible for this review, as these trials tend not to go into detail about the
methodology employed by the original investigators.

Identification of Eligible Clinical Trials. The above search was performed on 03 January, 2022, and
returned 1,480 results, which were uploaded to Rayyan in BibTeX format. Ten duplicate articles
were deleted. The titles, abstracts, and metadata of the remaining articles were reviewed for
eligibility determination on Rayyan. Of these, 147 articles required full text review in order to
determine eligibility. Reasons for ineligibility are summarized in Table 1. A total of 469 articles
remained eligible for inclusion.

Table 1: Reasons for excluding articles from the present review.

Exclusion Reason No. studies

Cancer therapy 824

Non-pharmacological intervention 117

Post-hoc analysis 49

Not a human clinical trial 20

Interim analysis 5

Unable to determine methodology 3

Retracted article 1

Full text not available through any known means 1

Randomization. Due to this high volume, 300 articles were randomly selected for review from this
pool. Each eligible article was assigned a number in sequential order while alphabetized by the first
author’s last name. Using the random.sample() Python command, I produced 300 random,
non-repeating integers between 1 and 469. See Python Software Foundation (2022a) for details
on this method of randomization (the random.sample section). I used sort() to sort this list
sequentially, and only extracted data from the articles corresponding to the numbers listed in the
output (See Python Software Foundation, 2022b, under Lists, then sort).

Coding and Data Synthesis
The full text of each of the 300 studies was reviewed. If any information could not be obtained
with full text review, I reviewed supplemental materials and registries. Coding rules were
determined based on a review of 20 randomly selected studies. These studies were reviewed and
coded for metadata, information about the therapy and disease state, trial purpose, design,
participant screening criteria, participant characteristics, and some trial procedures. For detailed
information on definitions and coding criteria, see the codebook, included in Appendix A.
Additionally, see Appendix B for more information on how indication, disease classification, and
sex-specificity was determined. The full dataset has also been included in Appendix D.



Data Analysis
Frequencies for location, indications, design components, and study procedures were calculated.
For each trial, and for sex, race, and ethnicty, the sum of participants in each category was
calculated, then subtracted from the sample size in order to determine the number of participants
with unknown sex, race, or ethnicity. Trends in enrollment by sex, race, and ethnicity were
calculated as mean and median enrollment per trial, as well as a proportion of the total number of
participants with known sex, race, or ethnicity information. These trends were calculated for all
trials, for each global region, for non-US studies, for only US studies, and for each region within the
US. A qualitative analysis on the rationales provided for the exclusion of participants by sex and
race was also planned. For female enrollment, no formal hypothesis was made except that it would
be lower than male enrollment. Therefore the first step was to examine cross tables for various
factors to determine which may influence enrollment. Because race and ethnicity proportions
were expected to differ between global regions, analyses on factors influencing these numbers
were limited to only trials in the USA. Linear regression analyses were planned with these trials in
order to determine the independent effects of US region, therapeutic benefit, and first-in-human
status on mean per-trial enrollment proportions for White, Black and Hispanic participants. All
analyses were performed with Microsoft Excel or SPSS. Syntax has been included in Appendix E.

Ethical Considerations
The protocol for this research project was submitted to the Ethics Committee at Utrecht
University and was approved and filed under 22-0671.

Results

Article and Trial Characteristics

A total of 384 eligible Phase I clinical trials were reported in the 300 articles. All five global regions
were represented in the sample of trials, however the majority were performed in the Americas,
Europe, or Asia. See Table 2 for enrollment trends by global region. See Appendix Table 1 for a list
of countries in the sample of trials and how many trials were conducted there.

Table 2: Summary of trials and participants included in all five global regions.

Characteristic All Africa Americas Asia Europe Oceania Multiple

Trials, total 384 13 160 61 98 18 19

Participants,
total

18,636 1,403 7,497 3,079 4,338 970 1,349

% (of total) 100% 7.50% 40.20% 16.50% 23.30% 5.20% 7.20%



n (median) 32 40 31 32 34 25 24

Disease groups were diverse in the sampled trials. Few indications were deemed sex-specific. Four
trials studied male-specific indications, summarized in Appendix Table 4, and 11 studied
female-specific indications, summarized in Appendix Table 3. See Appendix Tables 5, 6, 7 and 10
for an overview on the therapies included, trial purposes, designs, and procedures, respectively.

Participant Social Characteristics
Reporting of Characteristics. The vast majority of trials reported proportions by sex (85%), and
most reported at least some of their racial demographics (73.2%), however few articles reported
any ethnicity information (26%). About one-quarter of the trials reported on sex, race, and
ethnicity in some way (100 trials; 26%). Partial demographic reporting was also common, with
slightly more than half reporting only sex and race (207 trials; 54%), 14% reporting only sex
proportions (14%), and four trials reporting only race proportions (1%). No trials reported only
enrollment by ethnicity without race and sex proportions, and no trials reported ethnicity and sex
without race as well. A total of 14 trials (3.6%) did not report any demographic characteristics at
all, either in the text, the supplemental materials, or ClinicalTrials.gov. No studies reported on sex
or gender minorities nor distinguished between the sex and gender of their participants in any
way.

Participation by Sex. The studies included in the sample included a total of 18,636 participants. Of
those, 11,227 were male, 6,576 were female, and for 833 participants, the sex could not be
determined. Female participants comprise 36.9% of total participants with known sex. Slightly
more than half of the trials recruited a sample with less than 40.0% female enrollment (200 trials;
52%), while only 28% recruited a sample between 40.0% and 60.0% female (109 trials). Few trials
enrolled female participants as more than three-quarters of their sample (45 trials; 11.7%). Female
enrollment varied by global region as well, with African studies enrolling a mean proportion of
female participants of 22%, despite higher overall enrollment. Female enrollment by global region
is summarized in Table 3. First-in-human, safety, pharmacokinetic, and pharmacodynamic studies
all excluded female participants more than 10% of the time, and also had lower mean and median
enrollment, with pharmacokinetic studies including no female participants the most often, 18.7%
of the time. By contrast, studies with therapeutic benefit for participation, efficacy studies (a
category which includes all therapeutic benefit studies), and bioequivalence studies rarely
excluded female participants. Detailed trends in female enrollment for each trial purpose is
summarized in Table 4.

Table 3: Trends in female enrollment across global regions.

All* Multiple Africa America Asia Europe Oceania

Participants,

total

17874 559 1431 7497 3079 4338 970



Female, % of

total

participants

35.2% 43.5% 40.5% 38.8% 32.3% 31.7% 19.0%

Female, mean %

per trial

32.9% 45.7% 22.7% 35.3% 30.4% 29.4% 32.4%

Female, median

% per trial

33.3% 50.0% 20.8% 33.3% 33.3% 30.6% 38.0%

No. of trials

excluding female

participants

76 0 6 19 17 33 1

*This measurement only includes trials with known global region.

Table 4: Female enrollment for each trial design.

Trials (% of
total)

Trials
excluding
females (%)

Female
enrollment,
mean per
trial

Female
enrollment,
median per
trial

Safety, tolerability, or TQT

studies

87.0% 17.7% 18.3 10

Pharmacokinetic studies 75.0% 18.2% 12.7 7

Pharmacodynamics or

bioavailability studies

35.7% 11.2% 12.8 6

Bioequivalence studies 6.0% 0.8% 25.4 8

Efficacy studies 27.9% 2.3% 34.2 14

First-in-human studies 64.1% 13.3% 15.8 8

Therapeutic benefit studies 21.6% 2.1% 18.9 9

Multiple linear regression was performed to determine if global region, treatment benefit,
first-in-human status, or endpoints of pharmacokinetics, pharmacodynamics, bioequivalence, or
efficacy were significantly predictive of female enrollment. Safety was not included in this model,
as the vast majority of studies in the sample measured some component of safety.
Pharmacokinetic and/or pharmacodynamic studies had statistically significant lower mean female
enrollment, as did studies conducted in Africa or multiple regions (R2 = 0.117, F(11, 340) = 4.082, p



< .001). No other correlations were statistically significant. The model is summarized in Table 5,
with significant results in bold.

Table 5: Regression results for female enrollment as predicted by various design components.

Variable Unstand-
ardized B

Coeffic-
ients std.
error

Standard-
ized
Coeffic-
ients Beta

t Sig.

Non-pharmacokinetic
studies

.088 .042 .136 2.100 .037

Treatment benefit studies -.022 .039 -.033 -.576 .565

Non-first-in-human studies .044 .031 .075 1.396 .164

Non-safety, tolerability, or
TQT studies

.035 .044 .042 .791 .429

Non-pharmacodynamics or
bioavailability studies

.078 .033 .133 2.385 .018

Non-efficacy studies -.072 .040 -.115 -1.777 .076

Multiple global regions .182 .071 .144 2.556 .011

Africa -.207 .080 -.137 -2.579 .010

Asia -.071 .041 -.095 -1.727 .085

Europe -.052 .036 -.081 -1.446 .149

Oceania -.022 .069 -.017 -.326 .744

Participation by Race/Ethnicity. Enrollment by race and ethnicity between global regions is
summarized in Appendix Tables 9 and 10. Within the USA, White participants comprised 61.3% of
total participants with known race, while they make up about three-quarters of the population of
the USA, according to the U.S. Census Bureau (2020). Black participants comprised 39.5%, while
they make up only 13.4% of the USA population. Asians were slightly underrepresented at 4% of
total participants in the trials, but 5.9% of the population. Native American and Pacific Islanders
make up 0.2% of the population both according to the Census and in the trials. Middle Eastern
participants were not included in this analysis, as no trial in the USA reported their inclusion.
Hispanic and Latino participants comprised 27.9% of participants with known ethnicity, and they
comprise 18.5% of the population (U.S. Census Bureau, 2020). Note however that the ethnicity
could not be determined for more than half the participants in the included trials. See Tables 6 and
7 for enrollment as a percentage of participants whose race and/or ethnicity is known compared to
population data.



Enrollment by race and ethnicity also varied between regions. In the Northeast, Black
participants were the majority, despite comprising only 11.9% of the population in that region,
according to the Census (2020). White participants were the majority in all other regions, however
Black participants were overrepresented according to their share of the population in all other
regions as well. Black Americans are 10.4% of the population in the Midwest, but were 39.% of
participants in these trials. In the South, 19.3% of the population is Black, while 27.1% of the
participants in these trials were. In the West, they are 4.6% of the population, but were 13.6% of
trial participants. Asian enrollment was higher in Western trials, however almost half the subjects
participating in the 14 Western studies did not have known race. Native American and Pacific
Islander enrollment was below 1% in all US regions.

Hispanic enrollment also varied in different regions, with higher enrollment in the South
and the West. In the South, Hispanic participants comprise 19.3% of the population but were
48.1% of trial participants for those which reported ethnicity. In the West, 29.1% of the population
is Hispanic, while over half of these trial participants were (U.S. Census Bureau, 2020). Note,
however, that ethnicity could not be determined for almost half of the subjects who participated in
this region. See Tables 6 and 7 for more detailed information on these trends.

Table 6: Summary of enrollment for each race by US region in comparison to US Census data.

Characteristic All US NE US MW US S US W US
US
Census*

Known Race, total 5471 824 982 1045 339
331,449,

281

White, % of total 61.3% 33.5% 58.4% 69.8% 62.5% 76.30%

Black, % of total 33.0% 60.8% 39.5% 27.1% 13.6% 13.40%

Asian, % of total 4.0% 4.4% 0.7% 1.6% 22.7% 5.90%

Native American, % of

total
0.5% 0.4% 0.5% 0.2% 0.3% 1.30%

Pacific Islander, % of total 0.2% 0.1% 0.0% 0.2% 0.0% 0.20%

Multiracial, % of total 1.1% 0.8% 0.9% 1.1% 0.9% 2.80%

*Data were pulled from the U.S. Census Bureau Quick Facts page (U.S. Census Bureau, 2020).

Table 7: Summary of enrollment for each ethnicity by US region in comparison to US Census data.

Characteristic All US NE US MW US S US W US US
Census*

Known Ethnicity, total 3106 386 426 520 267 331,449,

281



Hispanic, % of total 27.9% 17.9% 8.7% 48.1% 56.2% 18.50%

Not Hispanic, % of total 72.1% 82.1% 91.3% 51.9% 43.8% 60.10%

*Data were pulled from the U.S. Census Bureau Quick Facts page (U.S. Census Bureau, 2020).

The distribution of trials with a benefit to participation was not even across regions. In the West,
there were no trials with a therapeutic benefit, and very few were conducted in the Midwest and
the South, with the most in the Northeast region, at 10 trials with therapeutic benefit. Additionally,
there were 40 trials conducted in multiple regions with aggregated demographics reported, and/or
the region was not available. See Appendix Table 11 for a summary of how many trials with or
without therapeutic benefit were conducted in each region in the USA.

A linear regression analysis was performed on only US-based studies to test if the
presence of therapeutic benefit or US region were predictive of Black enrollment. The model was
statistically significant, however only for US region. Black participants were less likely to
participate in the Midwest, South, or West (R2 = .489, F(4, 78) = 6.113, p < .001). No effect was
observed for treatment benefit (p = .592). An additional ad hoc split sample linear regression
analysis was performed on only Northeast studies to determine any effects of treatment benefit,
as this was the only region with majority Black participants, and was the only region with
heterogeneity in whether or not there was therapeutic benefit to participation. Therapeutic
benefit was not related to enrollment in this region in this model either (p = .240). The results of
both analyses are presented in Tables 8 and 9, respectively.

Table 8: Regression results for Black enrollment by US region and treatment benefit.

Variable Unstandardized
B

Coefficient
s std. error

Standardiz
ed
Coefficient
s Beta

t Sig.

Midwest -.153 .066 -.281 -2.325 .023

South -.180 .067 -.316 -2.696 .009

West -.369 .085 -.486 -4.343 <.001

Therapeutic
Benefit

.048 .089 .057 .538 .592

Table 9: Regression results for Black enrollment in the Northeastern USA and treatment benefit.

Variable Unstandard
ized B

Coefficients
std. error

Standardize
d
Coefficients
Beta

t Sig.

Treatment Benefit -8.810 7.326 -.230 -1.203 .240



Another, similar regression analysis was performed to determine if Hispanic enrollment was
affected by region and treatment benefit. For this model, too, region was a predictor of Hispanic
enrollment but not treatment benefit, where Southern and Western trials had higher mean
Hispanic enrollment (R2 = .608, F(4, 43) = 6.292, p < .001). This model is summarized in Table 10. It
was not possible to perform an additional analysis on only Southern and Western trials, because
there was only one trial in that sample which had therapeutic benefit for participation.

Table 10: Regression results for Hispanic enrollment in the USA and treatment benefit and region as predictors.

Variable Unstandardi
zed B

Coefficients
std. error

Standardize
d
Coefficients
Beta

t Sig.

Treatment Benefit -0.049 0.117 -0.057 -0.421 0.676

Midwest -0.109 0.09 -0.179 -1.205 0.235

South 0.265 0.09 0.436 2.939 0.005

West 0.262 0.105 0.352 2.496 0.016

One final linear regression analysis was performed for White enrollment as it is predicted by
whether or not participation in the study would lead to therapeutic benefit. No effect was found
(R2 = .070, F(1,123) = 0.598, p = .441). This model is summarized in Table 11.

Table 11: Regression results for White enrollment in the USA and treatment benefit.

Variable Unstandardi
zed B

Coefficients
std. error

Standardize
d
Coefficients
Beta

t Sig.

Treatment Benefit .047 .061 0.07 0.774 0.441

Exclusion by Sex. Most studies did not exclude anyone based on sex (70.1%). However, 60 studies
excluded all female participants (15.9%) and another 33 (7.8%) excluded women of childbearing
potential (requiring female participants to be surgically sterile and/or post-menopausal). Most (43
out of 60) of the studies which excluded female participants did not explain why and were not
male-specific conditions. Three of these trials were for male-specific conditions, however none of
these explicitly stated this was the reason for the exclusion (702580, 703560, 703950). None of
the 33 trials which excluded female participants of childbearing potential provided a rationale for
this, and none were male-specific conditions. The authors of one such study stated that the
indication occurs more often in female patients, yet still excluded the majority of female patients
in their screening criteria (698920). Of the 11 trials which were not male-specific indications and
provided a rationale for excluding women, six cited concerns of affecting a future, hypothetical
pregnancy, although three of these were from the same article. Two studies which involved



frequent urine collection cited urethral differences in the sexes, one of which had a target
condition with a higher prevalence in female patients (690600). One study which excluded female
participants stated that “no clinically meaningful sex difference was determined by [previously
published] population pharmacokinetic modeling” (700490). One trial stated that the prevalence
of the indication is higher in male patients (690400). The last trial specified that their selection
criteria excluded female participants in order to achieve homogeneity in their sample (694233).

Very few studies limited male participation in any fashion, with 18 trials excluding all male
participants (4.7%) and three only recruiting surgically sterile male participants (0.8%). None of
the studies requiring male participants to be surgically sterile provided a rationale for this
screening criteria, however all of the trials which excluded male participants were either
female-specific (five trials), or gave an explicit reason for their exclusion (13 trials). Three trials
excluded male participants because the trial was testing a new therapy on a population that is
female-specific, even though the target condition was not necessarily (e.g., lactating mothers and
birth control users). There were three studies with a non female-specific condition but the target
patient population was female (e.g., a vaginally administered therapy). Two studies stated that the
indication was more common in female participants. One article reported on five clinical trials for a
therapy treating a female-specific infection but provided an additional rationale that preclinical
animal testing in male subjects revealed toxic effects to male gonads (695361, 695362, 695363,
695364, 695365).

Discussion
The present study was conducted to explore enrollment in Phase I trials for female participants
and each race and ethnicity, as this phase of the clinical trial process is relatively underrepresented
in critical appraisal research. The primary finding was that Black and Hispanic participants are
overrepresented in Phase I trials in the USA as a whole, and in all regions, while White
participation was lower than what would be expected. However neither White, Black, nor Hispanic
enrollment were predicted by whether or not the therapy provided a benefit for participants. This
finding replicates Kalbaugh and Fisher’s (2021) work, but also raises questions about what is
accounting for this overrepresentation. Notably, the majority of US-based studies in the sample
were conducted on volunteers, which was a limitation incurred by the relatively small sample size
in this study. Most US regions had fewer than 10 trials with therapeutic benefit, making it more
difficult to determine patterns based on region. Future researchers should consider including a
larger sample with only the USA, which would include more studies from each region.

The finding of low female enrollment was expected, replicating prior findings that female
participants are underrepresented in Phase I clinical research (Liu % Dipietro-Mager, 2016). The
novel qualitative analysis of rationales provided for the exclusion of participants by sex reveals
that male bodies are still considered to be the default research subjects. Excluding male
participants appears to require justification, given that all studies which excluded male
participants either gave a reason for doing so, or were studying a female-specific therapy. By
contrast, the exclusion of female subjects was seldom explained. For studies which did explain,
reproductive concern was commonly cited, however no authors provided a rationale or previous
research for why reproductive mechanisms would be harmed in the first place. By contrast, the
only study which excluded male participants out of reproductive concern explained that preclinical
findings in male animals showed fertility damage. Additionally, some studies which excluded
female participants simply stated that the reason for excluding them was simply that male
participants could adequately answer their research question, further reinforcing the idea of male
defaultness.



The finding that pharmacokinetic studies were both more likely to exclude female
participants, and were predictive of low mean enrollment is alarming. These early
pharmacokinetic and pharmacodynamic studies are crucial in establishing a safety profile for the
new therapy, and are used to inform labeling and dosing decisions. These studies track the therapy
as it moves through the body (Eason, Bonner & Parke, 1990). Liu and Dipietro-Mager (2016) found
that female patients are overrepresented in hospital admissions for drug overdoses. It is possible
that their relative absence in pharmacokinetic studies accounts for this finding. Additionally,
historical biases in viewing the female body as primarily a reproductive one could be at play. If
male bodies are seen as the default, and female bodies are reproductive bodies, then male bodies
should be used to study the effects of new therapies, but female bodies should not be placed at
risk, since it may harm their reproductive potential.

Statistically significant low mean female enrollment in African studies was surprising, as
total female enrollment in Africa was higher than all other global regions. The exception to this
was for multi-region studies. These trials had representative female enrollment according to all
metrics, and none excluded female participants. Because this is not a “location” per se, it is difficult
to reach any conclusions on this finding. There may be a country or a region which is
underrepresented as the sole location for data collection, but is still hidden in this category which
accounts for this difference. Notably, only 13 studies in the sample were conducted in Africa, and
only 19 were conducted in multiple regions. Researchers interested in clarifying female
enrollment in Phase I trials across global regions could consider another, larger review over a
longer period of time.

As far as I know, this was the first review to investigate enrollment by US region, and the
first to disaggregate enrollment characteristics based on the type of participant. It is also the first
to perform the analysis from the standpoint of ethical rather than medical concerns. This framing
allowed a more complex, multivariable analysis to investigate the factors which may lead to
overrepresentation. Other study designs intended to investigate Phase I enrollment require
permission from participants and institutions, and this can bias who is included in the analyses. A
review of publicly available published trials removes this bias. This review also was the first in this
field to employ a mixed methods analysis with both quantitative and qualitative analysis, and to
collect data on a large number of variables. The dataset could prove to be a valuable resource for
future researchers, as it represents a birds’ eye view into Phase I non-oncological research in
general, with a diverse array of trial purposes, designs, therapies, and conditions.

This chosen design was not without risk of bias, both in study selection and coding. Only
one researcher performed the systematic search and coding process. In addition, the dataset is
limited to only Phase I trials which were published and posted to PubMed. Although this resulted
in a diverse cross section of clinical trials which may not have been the case with other
methodologies, there may still be features that published trials have and others do not. Boggert
(2017) found that publication was uncommon in Phase I trials, for instance, but was unable to
determine which factors influence publication. Future researchers may consider only reviewing
trials which led to an approval. Another potential methodology could be to request data directly
from pharmaceutical companies.

Aside from the low number of studies with therapeutic benefit, another limitation was the
conception of “sex-specific” as two binary variables reliant on only the ICD-10-CM guidebook.
Although this approach allows expedient coding, a literature review may provide a more accurate
and nuanced picture of prevalence by sex. Some conditions are merely more common in one sex
over the other, but are not considered “sex-specific.” As an example, urinary tract infections can
occur in any sex, however female patients are about 30 times more likely to have them due to
differences in urethral physiology between the sexes (Harrington & Hooton, 2000). It may then be
reasonable to exclude all male participants from trials related to this indication, although it is not



considered female-specific. On the other hand, it may be important to include rare subgroups in
clinical research. For future researchers, it may instead be fruitful to consider the target patient
population instead of only the indication.

The present study was the first systematic review to attempt to replicate preliminary
findings about the characteristics of Phase I volunteers. Black and Hispanic participants were not
found to be overrepresented as healthy volunteers in Phase I trials, however they were
overrepresented in Phase I trials as a whole. Additionally, this review sheds light on some
dimensions of female participation in clinical research, mainly that their exclusion is not often
rationalized or explained. In addition, pharmacokinetic and pharmacodynamic studies are less
likely to recruit female participants. While limited by a small number of studies and limitations
imposed by the use of review as a methodology, this study provides a birds’ eye view into Phase I
clinical trial enrollment demographics, and some potential influences on this phenomenon.
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Appendix B. Coding of Indication
Indication. First, the target condition was coded using ICD-10-CM, a series of internationally
standardized alpha-numeric sequences which correspond to medical conditions and symptoms
(World Health Organization, 2011). As no study authors specified ICD-10 codes in their
manuscripts, these were sourced by searching the name of the condition on ICD-10 Data
(https://www.icd10data.com/), a free web source for coding. When multiple codes applied and no
specific code matched the description of the condition as provided by the study authors, the most
general code was selected (e.g., J45.90, or ‘asthma, unspecified’).

Classification. An additional variable was included for the disease classification. Although this
variable is not expected to necessarily affect enrollment proportions for any group, it was coded
for as an exploratory variable, as well as to determine whether the condition was sex-specific (see
below). The 20 levels for this variable are based on a modified version of the ICD-10-CM alpha
groupings as they are described in the official coding guidelines (Department of Health and Human
Services, 2020). These classifications, as well as my modifications and any derivations from this
coding rule, are described below:

Codes ICD-10-CM Classification Inclusion Notes

A00-B99 Certain infectious and parasitic
diseases

Included as is.

C00-D49 Neoplasms Included, but reimagined to ‘Prevention of
neoplasm.’ Although these codes explicitly
refer to oncological conditions, which were
excluded from the review, some therapies in
the included studies were for cancer
prevention. These trials were still considered
eligible.

D50-D89 Disease of the blood and
blood-forming organs and certain
disorders involving the immune
mechanism

Included.

E00-E89 Endocrine, nutritional, and
metabolic diseases

Included as is.

https://www.icd10data.com/


F01-F99 Mental, behavioral and
neurodevelopmental Disorders

Included as is.

G00-G99 Diseases of the nervous system Included as is.

H00-H59 Diseases of the eye and adnexa Included as is.

H60-H95 Diseases of the ear and mastoid
process

Included as is.

I00-I99 Diseases of the circulatory system Included as is.

J00-J99 Diseases of the respiratory system Included as is.

K00-K95 Diseases of the digestive system Included as is.

L00-L99 Diseases of the skin and
subcutaneous tissue

Included as is.

M00-M9
9

Diseases of the musculoskeletal
system and connective tissue

Included as is.

N00-N99 Diseases of the genitourinary
system

Included as is.

O00-O9
A

Pregnancy, childbirth, and the
puerperium

Included as is.

P00-P96 Certain conditions originating in
the perinatal period

Included as is.

Q00-Q99 Congenital malformations,
deformations, and chromosomal
abnormalities

Included as is.

R00-R99 Symptoms, signs, and abnormal
clinical laboratory findings, not
elsewhere classified

Included as is.

S00-T88 Injury, poisoning, and certain other
consequences of external causes

Included as is.

V00-Y99 External causes of morbidity Excluded. These codes are explicitly for use in
a clinical context, for particular patients and
their circumstances (e.g., for specifying where
an injury occured, or indicating a context of
abuse or war). They are not necessary to
include when coding indications for therapies
in development.



Z00-Z99 Factors influencing health status
and contact with health services

Included, but reimagined to ‘Other general
health and prevention’ for therapeutic
indications which do not fall into any
previously described category. This category
was necessary with two indications. The code
Z33.1 (pregnant state, incidental) was used for
contraceptive therapies for both sexes, and the
code Z03.90 (encounter for observation for
other suspected diseases and conditions ruled
out) was used for supplements with numerous
prophylactic uses.

Male or Female Specific Condition. Two additional binary variables related to the disease group
were included as well, to code for whether or not the indication is sex-specific. These variables
were independent variables, as they are expected to influence female participation. A condition
was automatically coded as female-dominant if it was an obstetric code (beginning with O). If not,
the 5th edition of the International Statistical Classification of Diseases and Related Health Problems
(World Health Organization, 2011) was consulted. If the corresponding ICD-10 code appears on
the ”List of categories limited to, or more likely to occur in, female persons” (pp. 227-233), the
condition was coded as female-specific. Likewise, a condition was coded as male-specific if the
code appears on the “List of categories limited to, or more likely to occur in, male persons” (pp.
234). There was one derivation to this methodology in the case of contraceptive therapies. The
code Z33.1 (pregnant state, incidental) was used for these trials, which is a female-specific code,
however it was also used for male contraceptive therapies. In these cases, the variable was still
coded as male-dominant.

Appendix C: Additional Tables and Figures
Appendix Table 1: The number of trials in each global region and an overview of which nations were represented.

Global Region n (%)

Africa 8 (2.1%)

South Africa 2 (0.5%)

Tanzania, United Republic of 2 (0.5%)

Egypt 1 (0.3%)

Gabon 1 (0.3%)

Gambia (the) 1 (0.3%)

Kenya 1 (0.3%)



Asia 64 (16.7%)

China 26 (6.8%)

Japan 25 (6.5%)

Korea (the Republic of) 4 (1%)

Iran (Islamic Republic of) 2 (0.5%)

Singapore 2 (0.5%)

Taiwan (Province of China) 2 (0.5%)

Bangladesh 1 (0.3%)

Hong Kong 1 (0.3%)

Indonesia 1 (0.3%)

Europe 90 (23.4%)

United Kingdom of Great Britain and Northern Ireland (the) 24 (6.3%)

Germany 16 (4.2%)

Belgium 14 (3.6%)

Netherlands (the) 13 (3.4%)

France 8 (2.1%)

Italy 3 (0.8%)

Spain 3 (0.8%)

Austria 2 (0.5%)

Romania 2 (0.5%)

Switzerland 2 (0.5%)

Czechia 1 (0.3%)

Denmark 1 (0.3%)

Norway 1 (0.3%)



The Americas 158 (41.1%)

United States of America (the) 145 (37.8%)

Canada 12 (3.1%)

Cuba 1 (0.3%)

Oceania 18 (4.7%)

Australia 17 (4.4%)

New Zealand 1 (0.3%)

Other 46 (12%)

Multiple countries 31 (8.1%)

Unknown 15 (3.9%)

Appendix Table 2: Trends in disease groups, specific conditions, and sex-specifitivity.

Indication n (%)

Certain infectious and parasitic diseases 99 (25.8%)

Endocrine, nutritional, and metabolic diseases 56 (14.6%)

Diseases of the nervous system 55 (14.3%)

Diseases of the respiratory system 26 (6.8%)

Diseases of the circulatory system 23 (6.0%)

Mental, behavioral and neurodevelopmental Disorders 19 (4.9%)

Disease of the blood and blood-forming organs and certain disorders involving the
immune mechanism

18 (4.7%)

Diseases of the musculoskeletal system and connective tissue 17 (4.4%)

Diseases of the skin and subcutaneous tissue 13 (3.4%)

Diseases of the genitourinary system 11 (2.9%)

Diseases of the digestive system 9 (2.3%)

Injury, poisoning, and certain other consequences of external causes 6 (1.6%)



Certain conditions originating in the perinatal period 6 (1.6%)

Prevention of neoplasm. 3 (0.8%)

Diseases of the eye and adnexa 2 (0.5%)

Symptoms, signs, and abnormal clinical laboratory findings, not elsewhere
classified

2 (0.5%)

Appendix Table 3: List of female-specific conditions

Code Name of Indication Total
No.

D25.9 Leiomyoma of uterus, unspecified 1

N80.9 Endometriosis, unspecified 2

N95.1 Menopausal and female climacteric states 1

O24.419 Gestational diabetes mellitus in pregnancy, unspecified control 1

P35.1 Congenital cytomegalovirus infection 5

Z33.1

Pregnant state, incidental. Note that this code was used for female
contraceptive devices.

1

Appendix Table 4: List of male-specific conditions.

Code Name of Condition Total
No.

N41.1 Chronic prostatitis 1

Z33.1

Pregnant state, incidental. Note that this code was used for male
contraceptive devices.

3

Appendix Table 5: Frequencies of different trial purposes.

Trial Purpose % (N)

First-in-human trials 138 (35.9%)

Early clinical development studies (e.g., only safety, tolerability, PK or PD) 152 (39.6%)



Trials with therapeutic benefit for participation 83 (21.6%)

Trials comparing two or more drugs for the same indication 59 (15.4%)

Trials testing a drug-drug interaction 48 (12.5%)

Trials testing the effect of food 40 (10.4%)

Trials testing a new combination of two or more therapies 27 (7%)

Trials testing a therapy in a pediatric population 22 (5.7%)

Trials testing in new indication 15 (3.9%)

Trials testing on another disease population (not the indication) 14 (3.6%)

Trials testing the influence or effect of the therapy on renal impairment 13 (3.4%)

Trials testing on a race which has not been studied yet 12 (3.1%)

Trials testing in an elderly population 8 (2.1%)

Trials comparing the therapy on two or more races 6 (1.6%)

Trials testing the effect of or influence on hepatic impairment 6 (1.6%)

Trials testing the effect of other circumstances 5 (1.3%)

Trials testing in new setting/country 4 (1%)

Trials testing the effect of genetic polymorphisms 3 (0.8%)



Trials testing in gender which has not yet been tested 2 (0.5%)

Appendix Table 6: Frequencies of different trial endpoints.

Trial Endpoints % (N)

Safety/Tolerability/TQT 334 (87%)

PK 288 (75%)

PD or Bioavailability 137 (35.7%)

Efficacy 107 (27.9%)

Bioequivalence 23 (6%)

Appendix Table 7: Frequencies of different routes of administration, therapy goals, market status and whether or not
the therapy was a novel compound.

Route of Administration % (N)

Oral tablet, capsule, or sublingual drops 195 (51%)

Injection 144 (37.7%)

Inhaler 9 (2.4%)

Multiple 9 (2.4%)

Topical cream/gel/serum 7 (1.8%)

Intranasal 4 (1%)



Transdermal 4 (1%)

Vaginal ring 4 (1%)

Intravesical 2 (0.5%)

Retinal injection 2 (0.5%)

Sinus irrigation 1 (0.3%)

Eye drops 1 (0.3%)

Goal

To manage symptoms or prevent progression 243 (63.3%)

Prophylactic 76 (19.8%)

To fully cure 58 (15.1%)

Other or multiple 6 (1.6%)

To cure, and prophylactic 1 (0.3%)

Market Status

Not approved 276 (71.9%)

Approved drug 91 (23.7%)

Supplement/OTC 17 (4.4%)



Novel Compound

Yes 240 (62.5%)

No 144 (37.5%)

Appendix Table 8: Summary of the procedures performed in the trials, including blood draws and other procedures.

Blood Draws

Studies involving at least one blood draw, n (%) 294 (76.7%)

No. of blood draws, range 0 to 240

No. of blood draws, mean 20.9

No. of blood draws, median 15

Additional Study Procedures n (%)

At least one instance of radiation exposure 7 (1.8%)

At least one cerebrospinal fluid collection 11 (2.9%)

At least one biopsy 11 (2.9%)

At least one scope procedure 10 (2.6%)

Purposeful malaria inoculation involved 5 (1.3%)

Pain testing involved 2 (0.5%)

Appendix Table 9: Enrollment for different racial groups across the five global regions.

Characteristic All Africa Americas Asia Europe Oceania Multiple

Participants,
total

18,636 1,403 7,497 3,079 4,338 970 1,349

White, % of
total

45% 1% 52% 0% 77% 30% 54%

Middle
Eastern, % of
total

0% 0% 0% 2% 0% 0% 0%



Black, % of
total

18% 88% 25% 0% 2% 1% 13%

Asian, % of
total

15% 4% 4% 75% 2% 0% 11%

Native
American, % of
total

0% 0% 0% 0% 0% 0% 0%

Pacific
Islander, % of
total

0% 0% 0% 0% 0% 1% 0%

Multiracial, %
of total

0% 0% 1% 0% 0% 0% 1%

Unknown race,
% of total

21% 6% 18% 23% 19% 68% 21%

Appendix Table 10: Enrollment for different ethnic groups across the five global regions.

Characteristic All Africa Americas Asia Europe Oceania Multiple

Participants,
total

18,636 1,403 7,497 3,079 4,338 970 1,349

Hispanic, % of
total

6% 0% 13% 0% 1% 1% 0%

Not Hispanic, %
of total

24% 43% 37% 1% 18% 11% 6%

Unknown
ethnicity, % of
total

70% 54% 49% 95% 81% 88% 3%

Appendix Table 11: Summary of the number of trials with or without therapeutic benefit performed in each US region.

Trials with no therapeutic benefit Trials with therapeutic benefit

US Region US Region

Northeas
t Count

Midwest
Count

South
Count

West
Count

Northeas
t Count

Midwest
Count

South
Count

West
Count

25 28 25 14 10 2 1 0





Appendix C: All Eligible Articles and Trials
Study
ID

Authors Article Title

690160 Forster CS and Hsieh MH and
PÃ©rez-Losada M and Caldovic L and Pohl H
and Ljungberg I and Sprague B and Stroud C
and Groah S

A single intravesical instillation of Lactobacillus rhamnosus GG is
safe in children and adults with neuropathic bladder: A phase Ia
clinical trial.

690201 Rizea-Savu S and Duna SN and Ghita A and
Iordachescu A and Chirila M

The Effect of Food on the Single-Dose Bioavailability and
Tolerability of the Highest Marketed Strength of Duloxetine.

690202 Rizea-Savu S and Duna SN and Ghita A and
Iordachescu A and Chirila M

The Effect of Food on the Single-Dose Bioavailability and
Tolerability of the Highest Marketed Strength of Duloxetine.

690400 Wang M and Zhou W and Zhang Q and Zong
S and Lv C

Pharmacokinetics, Pharmacodynamics, and Safety of a Single
Escalating Dose and Repeated Doses of Rasagiline Transdermal
Patch in Healthy Chinese Subjects.

690411 Nafziger AN and Arscott KA and Cochrane K
and Skobieranda F and Burt DA and Fossler
MJ

The Influence of Renal or Hepatic Impairment on the
Pharmacokinetics, Safety, and Tolerability of Oliceridine.

690412 Nafziger AN and Arscott KA and Cochrane K
and Skobieranda F and Burt DA and Fossler
MJ

The Influence of Renal or Hepatic Impairment on the
Pharmacokinetics, Safety, and Tolerability of Oliceridine.

690450 Yendewa GA and Griffiss JM and Jacobs MR
and Fulton SA and O'Riordan MA and Gray
WA and Proskin HM and Winkle P and Salata
RA

A two-part phase 1 study to establish and compare the safety and
local tolerability of two nasal formulations of XF-73 for
decolonisation of Staphylococcus aureus: A previously investigated
0.5mg/g viscosified gel formulation versus a modified formulation.

690560 Flanagan S and Goodman DB and Jandourek
A and O'Reilly T and Sandison T

Lack of Effect of Rezafungin on QT/QTc Interval in Healthy
Subjects.

690570 Knight-Perry J and Jennissen C and Long SE
and Hage S and DeFor TE and Chan WT and
Fisher J and Kirstein MN and Smith AR

A phase I dose finding study of intravenous voriconazole in
pediatric patients undergoing hematopoietic cell transplantation.

690600 Shimada H and Yono M and Hojo Y and
Hamamura Y and Ootsuki A

Phase I study of KRP-116D, a 50.0% w/w dimethyl sulfoxide
aqueous solution, on the systemic absorption from bladder by
intravesical instillation in healthy Japanese subjects.

690610 Lu L and Ryan M and Harnett M and Atiee GJ
and Reines SA

Comparing the Pharmacokinetics of 2 Novel Intravenous Tramadol
Dosing Regimens to Oral Tramadol: A Randomized 3-Arm
Crossover Study.

690621 Li X and Liu J and Sheng C and Chen H and
Cui D and Chen G and Zhang H and Zhu X
and Wu M and Li C and Shen Z and Guo Y
and Ding Y and Jiao Z

Clinical Evaluation of the Tolerability and Pharmacokinetics of
Azilsartan, a Potent Angiotensin Receptor Blocker, in Healthy
Chinese Subjects.

690622 Li X and Liu J and Sheng C and Chen H and
Cui D and Chen G and Zhang H and Zhu X
and Wu M and Li C and Shen Z and Guo Y
and Ding Y and Jiao Z

Clinical Evaluation of the Tolerability and Pharmacokinetics of
Azilsartan, a Potent Angiotensin Receptor Blocker, in Healthy
Chinese Subjects.

690650 Kushner J 4th and Lamba M and Stock T and
Wang R and Nemeth MA and Alvey C and
Chen R and DeMatteo V and Blanchard A

Development and validation of a Level A in-vitro in-vivo
correlation for tofacitinib modified-release tablets using
extrudable core system osmotic delivery technology.

690710 Ericsson H and Nelander K and Heijer M and
Kjaer M and Lindstedt EL and Albayaty M
and Forte P and LagerstrÃ¶m-FermÃ©r M
and Skrtic S

Phase 1 Pharmacokinetic Study of AZD5718 in Healthy
Volunteers: Effects of Coadministration With Rosuvastatin,
Formulation and Food on Oral Bioavailability.

690730 Shuster DL and Shireman LM and Ma X and
Shen DD and Flood Nichols SK and Ahmed
MS and Clark S and Caritis S and
Venkataramanan R and Haas DM and
Quinney SK and Haneline LS and Tita AT and
Manuck TA and Thummel KE and Morris

Pharmacodynamics of Metformin in Pregnant Women With
Gestational Diabetes Mellitus and Nonpregnant Women With
Type 2 Diabetes Mellitus.



Brown L and Ren Z and Brown Z and
Easterling TR and Hebert MF

690750 Jakate A and Boinpally R and Butler M and
Lu K and McGeeney D and Periclou A

Single Therapeutic and Supratherapeutic Doses of Ubrogepant Do
Not Affect Cardiac Repolarization in Healthy Adults: Results From
a Randomized Trial.

690780 Yumizaki T and Maeda M and Fujita T and
Kakuyama H and Kumagai Y

A 3-Part Phase 1 Study to Investigate the Safety, Tolerability,
Pharmacokinetics, and Pharmacodynamics of DSP-6952 in
Healthy Japanese Subjects and Those With â‰¤3 Spontaneous
Bowel Movements per Week.

690811 Hazan Z and Adamsky K and Lucassen A and
Levin LA

A First-in-Human Phase 1 Randomized Single and Multiple
Ascending Dose Study of RPh201 in Healthy Volunteers.

690812 Hazan Z and Adamsky K and Lucassen A and
Levin LA

A First-in-Human Phase 1 Randomized Single and Multiple
Ascending Dose Study of RPh201 in Healthy Volunteers.

691031 Totsuka K and Sesoko S and Fukase H and
Ikushima I and Odajima M and Niwayama Y

Pharmacokinetic study of lascufloxacin in non-elderly healthy men
and elderly men.

691032 Totsuka K and Sesoko S and Fukase H and
Ikushima I and Odajima M and Niwayama Y

Pharmacokinetic study of lascufloxacin in non-elderly healthy men
and elderly men.
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and elderly men.

691035 Totsuka K and Sesoko S and Fukase H and
Ikushima I and Odajima M and Niwayama Y

Pharmacokinetic study of lascufloxacin in non-elderly healthy men
and elderly men.

691041 Sheng XY and Liang Y and Yang XY and Li LE
and Ye X and Zhao X and Cui YM

Safety, pharmacokinetic and pharmacodynamic properties of
single ascending dose and continuous infusion of remimazolam
besylate in healthy Chinese volunteers.

691042 Sheng XY and Liang Y and Yang XY and Li LE
and Ye X and Zhao X and Cui YM

Safety, pharmacokinetic and pharmacodynamic properties of
single ascending dose and continuous infusion of remimazolam
besylate in healthy Chinese volunteers.

691191 Becker A and Martin EC and Mitchell DY and
Grenningloh R and Bender AT and Laurent J
and Mackenzie H and Johne A

Safety, Tolerability, Pharmacokinetics, Target Occupancy, and
Concentration-QT Analysis of the Novel BTK Inhibitor Evobrutinib
in Healthy Volunteers.

691192 Becker A and Martin EC and Mitchell DY and
Grenningloh R and Bender AT and Laurent J
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Lack of Detection of the Analgesic Properties of PF-05089771, a
Selective Na(v) 1.7 Inhibitor, Using a Battery of Pain Models in
Healthy Subjects.

691260 Koller D and Belmonte C and
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RomÃ¡n M and Ochoa D and Abad-Santos F

Effects of aripiprazole on circadian prolactin secretion related to
pharmacogenetics in healthy volunteers.

691350 Duthie MS and Frevol A and Day T and Coler
RN and Vergara J and Rolf T and Sagawa ZK
and Marie Beckmann A and Casper C and
Reed SG

A phase 1 antigen dose escalation trial to evaluate safety,
tolerability and immunogenicity of the leprosy vaccine candidate
LepVax (LEP-F1Â +Â GLA-SE) in healthy adults.

691360 Pastural E and McNeil SA and
MacKinnon-Cameron D and Ye L and Langley
JM and Stewart R and Martin LH and Hurley
GJ and Salehi S and Penfound TA and
Halperin S and Dale JB

Safety and immunogenicity of a 30-valent M protein-based group a
streptococcal vaccine in healthy adult volunteers: A randomized,
controlled phase I study.

691401 Li J and Chen J and Kanamaluru V and
Gaemers SJM and Peterschmitt MJ and Hou
AW and Xue Y and Turpault S and Rudin D

Impact of hepatic and renal impairment on the pharmacokinetics
and tolerability of eliglustat therapy for Gaucher disease type 1.

691402 Li J and Chen J and Kanamaluru V and
Gaemers SJM and Peterschmitt MJ and Hou
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Impact of hepatic and renal impairment on the pharmacokinetics
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licensed rabies vaccine in a first-in-human trial.

701632 Doener F and Hong HS and Meyer I and
Tadjalli-Mehr K and Daehling A and
Heidenreich R and Koch SD and
Fotin-Mleczek M and Gnad-Vogt U

RNA-based adjuvant CV8102 enhances the immunogenicity of a
licensed rabies vaccine in a first-in-human trial.



701720 Liu AY and Zhang J and Anderson PL and
Wagner T and Pan Z and Peda M and Gomez
K and Beamer M and Jacobson C and Strizki
J and Dezzutti CS and Piper JM

Phase 1 Pharmacokinetic Trial of 2 Intravaginal Rings Containing
Different Dose Strengths of Vicriviroc (MK-4176) and MK-2048.

701820 Launay O and Ndiaye AGW and Conti V and
Loulergue P and ScirÃ© AS and Landre AM
and Ferruzzi P and Nedjaai N and SchÃ¼tte
LD and Auerbach J and Marchetti E and Saul
A and Martin LB and Podda A

Booster Vaccination With GVGH Shigella sonnei 1790GAHB
GMMA Vaccine Compared to Single Vaccination in Unvaccinated
Healthy European Adults: Results From a Phase 1 Clinical Trial.

701830 Bachelez H and Choon SE and Marrakchi S
and Burden AD and Tsai TF and Morita A and
Turki H and Hall DB and Shear M and Baum P
and Padula SJ and Thoma C

Inhibition of the Interleukin-36 Pathway for the Treatment of
Generalized Pustular Psoriasis.

701870 Gaudinski MR and Coates EE and Novik L
and Widge A and Houser KV and Burch E and
Holman LA and Gordon IJ and Chen GL and
Carter C and Nason M and Sitar S and
Yamshchikov G and Berkowitz N and
Andrews C and Vazquez S and Laurencot C
and Misasi J and Arnold F and Carlton K and
Lawlor H and Gall J and Bailer RT and
McDermott A and Capparelli E and Koup RA
and Mascola JR and Graham BS and Sullivan
NJ and Ledgerwood JE

Safety, Tolerability, Pharmacokinetics, and Immunogenicity of
mAb114: A Phase 1 Trial of a Therapeutic Monoclonal Antibody
Targeting Ebola Virus Glycoprotein

701950 Pena LDM and Barohn RJ and Byrne BJ and
Desnuelle C and Goker-Alpan O and Ladha S
and LaforÃªt P and Mengel KE and Pestronk
A and Pouget J and Schoser B and Straub V
and Trivedi J and Van Damme P and Vissing J
and Young P and Kacena K and Shafi R and
Thurberg BL and Culm-Merdek K and van
der Ploeg AT

Safety, tolerability, pharmacokinetics, pharmacodynamics, and
exploratory efficacy of the novel enzyme replacement therapy
avalglucosidase alfa (neoGAA) in treatment-naÃ¯ve and
alglucosidase alfa-treated patients with late-onset Pompe disease:
A phase 1, open-label, multicenter, multinational, ascending dose
study.

701970 Weiser T and Weigmann H Effect of Caffeine on the Bioavailability and Pharmacokinetics of
an Acetylsalicylic Acid-Paracetamol Combination: Results of a
Phase I Study.

702081 Furie R and Werth VP and Merola JF and
Stevenson L and Reynolds TL and Naik H and
Wang W and Christmann R and Gardet A and
Pellerin A and Hamann S and Auluck P and
Barbey C and Gulati P and Rabah D and
Franchimont N

Monoclonal antibody targeting BDCA2 ameliorates skin lesions in
systemic lupus erythematosus.

702082 Furie R and Werth VP and Merola JF and
Stevenson L and Reynolds TL and Naik H and
Wang W and Christmann R and Gardet A and
Pellerin A and Hamann S and Auluck P and
Barbey C and Gulati P and Rabah D and
Franchimont N

Monoclonal antibody targeting BDCA2 ameliorates skin lesions in
systemic lupus erythematosus.

702131 Zhao CY and Lv Y and Zhu Y and Wei MJ and
Liu MY and Ji XW and Kang ZS and Xia YH
and Tian JH and Ma Y and Liu Y

A First-in-Human Safety, Tolerability, and Pharmacokinetics Study
of Benapenem in Healthy Chinese Volunteers.

702132 Zhao CY and Lv Y and Zhu Y and Wei MJ and
Liu MY and Ji XW and Kang ZS and Xia YH
and Tian JH and Ma Y and Liu Y

A First-in-Human Safety, Tolerability, and Pharmacokinetics Study
of Benapenem in Healthy Chinese Volunteers.

702133 Zhao CY and Lv Y and Zhu Y and Wei MJ and
Liu MY and Ji XW and Kang ZS and Xia YH
and Tian JH and Ma Y and Liu Y

A First-in-Human Safety, Tolerability, and Pharmacokinetics Study
of Benapenem in Healthy Chinese Volunteers.

702170 Noguchi LM and Hoesley C and Kelly C and
Scheckter R and Bunge K and Nel A and
Marzinke MA and Hendrix CW and Dezzutti

Pharmacokinetics of Dapivirine Transfer into Blood Plasma, Breast
Milk, and Cervicovaginal Fluid of Lactating Women Using the
Dapivirine Vaginal Ring.



CS and Hillier SL and Bogen DL and Piper JM
and Beigi RH

702190 Charnigo RJ and Beidler D and Rybin D and
Pittman DD and Tan B and Howard J and
Michelson AD and Frelinger AL , III and
Clarke N

PF-04447943, a Phosphodiesterase 9A Inhibitor, in Stable Sickle
Cell Disease Patients: A Phase Ib Randomized, Placebo-Controlled
Study.

702300 Yuen F and Wu S and Thirumalai A and
Swerdloff RS and Page ST and Liu PY and
Dart C and Wu H and Blithe DL and
Sitruk-Ware R and Long J and Bai F and Hull
L and Bremner WJ and Anawalt BD and
Wang C

Preventing secondary exposure to women from men applying a
novel nestorone/testosterone contraceptive gel.

702330 Shaik N and Hee B and Wei H and LaBadie
RR

Evaluation of the effects of formulation, food, or a proton-pump
inhibitor on the pharmacokinetics of glasdegib (PF-04449913) in
healthy volunteers: a randomized phase I study.

702380 Perry J and Trautman B and Takher-Smith J
and Kramer S and Kane K and Silverman M
and Tan L and Haughie S and Richter W and
Kirkov V and Arsova S and Ward J and Hava
DL

Particle size and gastrointestinal absorption influence tiotropium
pharmacokinetics: a pilot bioequivalence study of PUR0200 and
Spiriva HandiHaler.

702480 Gille A and Duffy D and Tortorici MA and
Wright SD and Deckelbaum LI and D'Andrea
DM

Moderate Renal Impairment Does Not Impact the Ability of
CSL112 (Apolipoprotein A-I [Human]) to Enhance Cholesterol
Efflux Capacity.

702510 Corrales O and HernÃ¡ndez L and Prada D
and GÃ³mez J and Reyes Y and LÃ³pez AM
and GonzÃ¡lez LJ and Del Carmen
DomÃnguez Horta M

CIGB-814, an altered peptide ligand derived from human
heat-shock protein 60, decreases anti-cyclic citrullinated peptides
antibodies in patients with rheumatoid arthritis.

702540 de Boon WMI and van Esdonk MJ and
Stuurman FE and Biermasz NR and Pons L
and Paty I and Burggraaf J

A Novel Somatostatin-Dopamine Chimera (BIM23B065) Reduced
GH Secretion in a First-in-Human Clinical Trial.

702570 Saiz-RodrÃguez M and Ochoa D and
Herrador C and Belmonte C and RomÃ¡n M
and Alday E and Koller D and Zubiaur P and
MejÃa G and HernÃ¡ndez-MartÃnez M and
Abad-Santos F

Polymorphisms associated with fentanyl pharmacokinetics,
pharmacodynamics and adverse effects.

702580 Wu S and Yuen F and Swerdloff RS and Pak Y
and Thirumalai A and Liu PY and Amory JK
and Bai F and Hull L and Blithe DL and
Anawalt BD and Parman T and Kim K and
Lee MS and Bremner WJ and Page ST and
Wang C

Safety and Pharmacokinetics of Single-Dose Novel Oral Androgen
11Î²-Methyl-19-Nortestosterone-17Î²-Dodecylcarbonate in Men.

702690 Jager U and D'Sa S and SchÃ¶rgenhofer C
and Bartko J and Derhaschnig U and Sillaber
C and Jilma-Stohlawetz P and Fillitz M and
Schenk T and Patou G and Panicker S and
Parry GC and Gilbert JC and Jilma B

Inhibition of complement C1s improves severe hemolytic anemia in
cold agglutinin disease: a first-in-human trial.

702730 Walk J and de Bree LCJ and Graumans W
and Stoter R and van Gemert GJ and van de
Vegte-Bolmer M and Teelen K and Hermsen
CC and Arts RJW and Behet MC and
Keramati F and Moorlag SJCFM and Yang
ASP and van Crevel R and Aaby P and de
Mast Q and van der Ven AJAM and Stabell
Benn C and Netea MG and Sauerwein RW

Outcomes of controlled human malaria infection after BCG
vaccination.

702810 Medise BE and Soedjatmiko S and Rengganis
I and Gunardi H and Sekartini R and Koesno
S and Satari HI and Hadinegoro SR and Yang
JS and Excler JL and Sahastrabuddhe S and
Puspita M and Sari RM and Bachtiar NS

Six-month follow up of a randomized clinical trial-phase I study in
Indonesian adults and children: Safety and immunogenicity of
Salmonella typhi polysaccharide-diphtheria toxoid (Vi-DT)
conjugate vaccine.



702860 Sardh E and Harper P and Balwani M and
Stein P and Rees D and Bissell DM and
Desnick R and Parker C and Phillips J and
Bonkovsky HL and Vassiliou D and Penz C
and Chan-Daniels A and He Q and Querbes
W and Fitzgerald K and Kim JB and Garg P
and Vaishnaw A and Simon AR and Anderson
KE

Phase 1 Trial of an RNA Interference Therapy for Acute
Intermittent Porphyria.

702870 Okuyama T and Eto Y and Sakai N and
Minami K and Yamamoto T and Sonoda H
and Yamaoka M and Tachibana K and Hirato
T and Sato Y

Iduronate-2-Sulfatase with Anti-human Transferrin Receptor
Antibody for Neuropathic Mucopolysaccharidosis II: A Phase 1/2
Trial.

702910 Aleo MD and Aubrecht J and D Bonin P and
Burt DA and Colangelo J and Luo L and
Schomaker S and Swiss R and Kirby S and C
Rigdon G and Dua P

Phase I study of PFâ€�04895162, a Kv7 channel opener, reveals
unexpected hepatotoxicity in healthy subjects, but not rats or
monkeys: clinical evidence of disrupted bile acid homeostasis.

703070 Whitley CB and Vijay S and Yao B and Pineda
M and Parker GJM and Rojas-Caro S and
Zhang X and Dai Y and Cinar A and Bubb G
and Patki KC and Escolar ML

Final results of the phase 1/2, open-label clinical study of
intravenous recombinant human N-acetyl-Î±-d-glucosaminidase
(SBC-103) in children with mucopolysaccharidosis IIIB.

703080 Kong R and Laskin OL and Kaushik D and Jin
F and Ma J and McIntosh J and Souza M and
Almstead N

Ataluren Pharmacokinetics in Healthy Japanese and Caucasian
Subjects.

703110 Zomorodi K and Kankam M and Lu Y A Phase I, Randomized, Crossover, Open-label Study of the
Pharmacokinetics of Solriamfetol (JZP-110) in Healthy Adult
Subjects With and Without Food.

703120 Kurihara Y and Yamagami J and Funakoshi T
and Ishii M and Miyamoto J and Fujio Y and
Kakuta R and Tanikawa A and Aoyama Y and
Iwatsuki K and Ishii N and Hashimoto T and
Nishie W and Shimizu H and Kouyama K and
Amagai M

Rituximab therapy for refractory autoimmune bullous diseases: A
multicenter, open-label, single-arm, phase 1/2 study on 10
Japanese patients.

703270 Crooke ST and Baker BF and Xia S and Yu RZ
and Viney NJ and Wang Y and Tsimikas S and
Geary RS

Integrated Assessment of the Clinical Performance of
GalNAc(3)-Conjugated 2'-O-Methoxyethyl Chimeric Antisense
Oligonucleotides: I. Human Volunteer Experience.

703340 Zhang T and Chen G and Liu C and Zu L and
Wang Q and Wang Y and Lv J and An Y and
Dong L and Cheng H and Ren S and Wang Q
and Zheng Q and Song H and Fang Y

A Phase I Study Comparing the Pharmacokinetics, Safety, and
Immunogenicity of Proposed Biosimilar GB242 and Reference
Infliximab in Healthy Subjects.

703360 Rosenzwajg M and Lorenzon R and Cacoub P
and Pham HP and Pitoiset F and El Soufi K
and RIbet C and Bernard C and Aractingi S
and Banneville B and Beaugerie L and
Berenbaum F and Champey J and
Chazouilleres O and Corpechot C and
Fautrel B and Mekinian A and Regnier E and
Saadoun D and Salem JE and Sellam J and
Seksik P and Daguenel-Nguyen A and
Doppler V and Mariau J and Vicaut E and
Klatzmann D

Immunological and clinical effects of low-dose interleukin-2 across
11 autoimmune diseases in a single, open clinical trial.

703560 Thirumalai A and Ceponis J and Amory JK
and Swerdloff R and Surampudi V and Liu PY
and Bremner WJ and Harvey E and Blithe DL
and Lee MS and Hull L and Wang C and Page
ST

Effects of 28 Days of Oral Dimethandrolone Undecanoate in
Healthy Men: A Prototype Male Pill.

703580 Kobayashi K and Suzuki Y and Watanabe K
and Oda K and Mukae M and Yamada A and
Yamagami H and Nishimura A and Okamoto
H

A Phase 1, Multiple-Dose Study of Vedolizumab in Japanese
Patients With Ulcerative Colitis.



703600 Ellis J and van Maurik A and Fortunato L and
Gisbert S and Chen K and Schwartz A and
McHugh S and Want A and Santos Franco S
and Oliveira JJ and Price J and Coles A and
Brown K and Su D and Craigen JL and Yang J
and Brett S and Davis B and Cheriyan J and
Kousin-Ezewu O and Gray F and Thompson
PW and Fernando D

Anti-IL-7 receptor Î± monoclonal antibody (GSK2618960) in
healthy subjects - a randomized, double-blind, placebo-controlled
study.

703630 Pathak S and Vince B and Kelsh D and Shram
MJ and Setnik B and Lu H and Nangia N and
Stanford AD and Ehrich E

Abuse Potential of Buprenorphine/Samidorphan Combination
Compared to Buprenorphine and Placebo: A Phase 1 Randomized
Controlled Trial.

703641 Yang H and Merica E and Chen Y and Cohen
M and Goldwater R and Kosinski PA and
Kung C and Yuan ZJ and Silverman L and
Goldwasser M and Silver BA and Agresta S
and Barbier AJ

Phase 1 Single- and Multiple-Ascending-Dose Randomized Studies
of the Safety, Pharmacokinetics, and Pharmacodynamics of
AG-348, a First-in-Class Allosteric Activator of Pyruvate Kinase R,
in Healthy Volunteers.

703642 Yang H and Merica E and Chen Y and Cohen
M and Goldwater R and Kosinski PA and
Kung C and Yuan ZJ and Silverman L and
Goldwasser M and Silver BA and Agresta S
and Barbier AJ

Phase 1 Single- and Multiple-Ascending-Dose Randomized Studies
of the Safety, Pharmacokinetics, and Pharmacodynamics of
AG-348, a First-in-Class Allosteric Activator of Pyruvate Kinase R,
in Healthy Volunteers.

703720 Dooner H and Mundin G and Mersmann S
and Bennett C and Lorch U and Encabo M
and Escriche M and Encina G and Smith K

Pharmacokinetics of Tramadol and Celecoxib in Japanese and
Caucasian Subjects Following Administration of Co-Crystal of
Tramadol-Celecoxib (CTC): A Randomised, Open-Label Study.

703740 Dhaliwal S and Rybak I and Ellis SR and
Notay M and Trivedi M and Burney W and
Vaughn AR and Nguyen M and Reiter P and
Bosanac S and Yan H and Foolad N and
Sivamani RK

Prospective, randomized, double-blind assessment of topical
bakuchiol and retinol for facial photoageing.

703751 Zha J and Ding B and Wang H and Zhao W
and Yu C and Alves K and Mobashery N and
Luo Y and Menon RM

Pharmacokinetics of Ombitasvir, Paritaprevir, Ritonavir, and
Dasabuvir in Healthy Chinese Subjects and HCV GT1b-Infected
Chinese, South Korean and Taiwanese Patients.

703752 Zha J and Ding B and Wang H and Zhao W
and Yu C and Alves K and Mobashery N and
Luo Y and Menon RM

Pharmacokinetics of Ombitasvir, Paritaprevir, Ritonavir, and
Dasabuvir in Healthy Chinese Subjects and HCV GT1b-Infected
Chinese, South Korean and Taiwanese Patients.

703770 Maes A and DePetrillo P and Siddiqui S and
Reisner C and Dorinsky P

Pharmacokinetics of Co-Suspension Delivery Technology
Budesonide/Glycopyrronium/Formoterol Fumarate Dihydrate
(BGF MDI) and Budesonide/Formoterol Fumarate Dihydrate (BFF
MDI) Fixed-Dose Combinations Compared With an Active Control:
A Phase 1, Randomized, Single-Dose, Crossover Study in Healthy
Adults.

703800 Hall J and Gillen M and Yang X and Shen Z Pharmacokinetics, Pharmacodynamics, and Tolerability of
Concomitant Administration of Verinurad and Febuxostat in
Healthy Male Volunteers.

703840 Agius MA and Klodowska-Duda G and
Maciejowski M and Potemkowski A and Li J
and Patra K and Wesley J and Madani S and
Barron G and Katz E and Flor A

Safety and tolerability of inebilizumab (MEDI-551), an anti-CD19
monoclonal antibody, in patients with relapsing forms of multiple
sclerosis: Results from a phase 1 randomised, placebo-controlled,
escalating intravenous and subcutaneous dose study.

703920 Bernstein DI and Pasetti MF and Brady R and
Buskirk AD and Wahid R and Dickey M and
Cohen M and Baughman H and El-Khorazaty
J and Maier N and Sztein MB and Baqar S
and Bourgeois AL

A Phase 1 dose escalating study of double mutant heat-labile toxin
LTR192G/L211A (dmLT) from Enterotoxigenic Escherichia coli
(ETEC) by sublingual or oral immunization.

703950 Maurizi A and De Luca F and Zanghi A and
Manzi E and Leonardo C and Guidotti M and
Antonaccio FP and Olivieri V and De
Dominicis C

The role of nutraceutical medications in men with non bacterial
chronic prostatitis and chronic pelvic pain syndrome: A prospective
non blinded study utilizing flower pollen extracts versus
bioflavonoids.



703961 Steiner-Monard V and Kamaka K and Karoui
O and Roethlisberger S and Audran R and
Daubenberger C and Fayet-Mello A and
Erdmann-Voisin A and Felger I and Geiger K
and Govender L and Houard S and Huber E
and Mayor C and Mkindi C and Portevin D
and Rusch S and Schmidlin S and
Tiendrebeogo RW and Theisen M and
Thierry AC and Vallotton L and Corradin G
and Leroy O and Abdulla S and Shekalaghe S
and Genton B and Spertini F and Jongo SA

The Candidate Blood-stage Malaria Vaccine P27A Induces a
Robust Humoral Response in a Fast Track to the Field Phase 1 Trial
in Exposed and Nonexposed Volunteers.
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Tiendrebeogo RW and Theisen M and
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and Leroy O and Abdulla S and Shekalaghe S
and Genton B and Spertini F and Jongo SA

The Candidate Blood-stage Malaria Vaccine P27A Induces a
Robust Humoral Response in a Fast Track to the Field Phase 1 Trial
in Exposed and Nonexposed Volunteers.

704080 Tshilolo L and Tomlinson G and Williams TN
and Santos B and Olupot-Olupot P and Lane
A and Aygun B and Stuber SE and Latham TS
and McGann PT and Ware RE

Hydroxyurea for Children with Sickle Cell Anemia in Sub-Saharan
Africa.

704161 Qiu R and Ahn JE and Alexander R and
Brodney MA and He P and Leurent C and
Mancuso J and Margolin RA and Tankisheva
E and Chen D

Safety, Tolerability, Pharmacokinetics, and Pharmacodynamic
Effects of PF-06751979, a Potent and Selective Oral BACE1
Inhibitor: Results from Phase I Studies in Healthy Adults and
Healthy Older Subjects.

704162 Qiu R and Ahn JE and Alexander R and
Brodney MA and He P and Leurent C and
Mancuso J and Margolin RA and Tankisheva
E and Chen D

Safety, Tolerability, Pharmacokinetics, and Pharmacodynamic
Effects of PF-06751979, a Potent and Selective Oral BACE1
Inhibitor: Results from Phase I Studies in Healthy Adults and
Healthy Older Subjects.

704163 Qiu R and Ahn JE and Alexander R and
Brodney MA and He P and Leurent C and
Mancuso J and Margolin RA and Tankisheva
E and Chen D

Safety, Tolerability, Pharmacokinetics, and Pharmacodynamic
Effects of PF-06751979, a Potent and Selective Oral BACE1
Inhibitor: Results from Phase I Studies in Healthy Adults and
Healthy Older Subjects.

704171 Edwards CV and Bhutani D and Mapara M
and Radhakrishnan J and Shames S and
Maurer MS and Leng S and Wall JS and
Solomon A and Eisenberger A and Lentzsch S

One year follow up analysis of the phase 1a/b study of chimeric
fibril-reactive monoclonal antibody 11-1F4 in patients with AL
amyloidosis.

704172 Edwards CV and Bhutani D and Mapara M
and Radhakrishnan J and Shames S and
Maurer MS and Leng S and Wall JS and
Solomon A and Eisenberger A and Lentzsch S

One year follow up analysis of the phase 1a/b study of chimeric
fibril-reactive monoclonal antibody 11-1F4 in patients with AL
amyloidosis.

704270 Raqib R and Sarker P and Zaman K and Alam
NH and Wierzba TF and Maier N and
Talukder K and Baqui AH and Suvarnapunya
AE and Qadri F and Walker RI and Fix A and
Venkatesan MM

A phase I trial of WRSS1, a Shigella sonnei live oral vaccine in
Bangladeshi adults and children.

704281 Li L and Zhen EY and Decker RL and Willis
BA and Waters D and Liu P and Hake AM and
Demattos RB and Ayan-Oshodi M

Pharmacokinetics and Pharmacodynamics of LY2599666, a
PEG-Linked Antigen Binding Fragment that Targets Soluble
Monomer Amyloid-Î².

704282 Li L and Zhen EY and Decker RL and Willis
BA and Waters D and Liu P and Hake AM and
Demattos RB and Ayan-Oshodi M

Pharmacokinetics and Pharmacodynamics of LY2599666, a
PEG-Linked Antigen Binding Fragment that Targets Soluble
Monomer Amyloid-Î².



704300 Nakayama T and Eda M and Hirano M and
Goto W

Immunogenicity and safety of the new MMR vaccine containing
measles AIK-C, rubella Takahashi, and mumps RIT4385 strains in
Japanese children: a randomized phase I/II clinical trial.

704381 Kletzl H and Marquet A and GÃ¼nther A and
Tang W and Heuberger J and Groeneveld GJ
and Birkhoff W and Mercuri E and
LochmÃ¼ller H and Wood C and Fischer D
and Gerlach I and Heinig K and Bugawan T
and Dziadek S and Kinch R and Czech C and
Khwaja O

The oral splicing modifier RG7800 increases full length survival of
motor neuron 2 mRNA and survival of motor neuron protein:
Results from trials in healthy adults and patients with spinal
muscular atrophy.

704382 Kletzl H and Marquet A and GÃ¼nther A and
Tang W and Heuberger J and Groeneveld GJ
and Birkhoff W and Mercuri E and
LochmÃ¼ller H and Wood C and Fischer D
and Gerlach I and Heinig K and Bugawan T
and Dziadek S and Kinch R and Czech C and
Khwaja O

The oral splicing modifier RG7800 increases full length survival of
motor neuron 2 mRNA and survival of motor neuron protein:
Results from trials in healthy adults and patients with spinal
muscular atrophy.

704400 Gohler K and Sokolowska M and Schoedel
KA and Nemeth R and Kleideiter E and Szeto
I and Eerdekens MH

Assessment of the Abuse Potential of Cebranopadol in
Nondependent Recreational Opioid Users: A Phase 1 Randomized
Controlled Study.

704420 Yam JC and Jiang Y and Tang SM and Law
AKP and Chan JJ and Wong E and Ko ST and
Young AL and Tham CC and Chen LJ and
Pang CP

Low-Concentration Atropine for Myopia Progression (LAMP)
Study: A Randomized, Double-Blinded, Placebo-Controlled Trial of
0.05%, 0.025%, and 0.01% Atropine Eye Drops in Myopia Control.

704430 Finanger E and Vandenborne K and Finkel RS
and Lee Sweeney H and Tennekoon G and
Yum S and Mancini M and Bista P and
Nichols A and Liu H and Fretzen A and
Donovan JM

Phase 1 Study of Edasalonexent (CAT-1004), an Oral NF-ÎºB
Inhibitor, in Pediatric Patients with Duchenne Muscular Dystrophy.

704450 Manoff SB and Sausser M and Falk Russell A
and Martin J and Radley D and Hyatt D and
Roberts CC and Lickliter J and Krishnarajah J
and Bett A and Dubey S and Finn T and
Coller BA

Immunogenicity and safety of an investigational tetravalent
recombinant subunit vaccine for dengue: results of a Phase I
randomized clinical trial in flavivirus-naÃ¯ve adults.

704480 Shimizu T and Nakayama Y and Ishii E and
Ida S and Satou T and Tokuhara D and Arai K
and Nii M and Rydholm H and Yajima T

Oral esomeprazole in Japanese pediatric patients with gastric
acid-related disease: Safety, efficacy, and pharmacokinetics.

704530 Preston RA and Mamikonyan G and DeGraff
S and Chiou J and Kemper CJ and Xu A and
Mastim M and Yeole R and Chavan R and
Patel A and Friedland HD and Bhatia A

Single-Center Evaluation of the Pharmacokinetics of WCK 5222
(Cefepime-Zidebactam Combination) in Subjects with Renal
Impairment.

704560 Mason JW and Chugh R and Patel A and
Gutte R and Bhatia A

Electrocardiographic Effects of a Supratherapeutic Dose of WCK
2349, a Benzoquinolizine Fluoroquinolone.

704610 Boyd B and Smith S and Gammaitoni A and
Galer BS and Farfel GM

A phase I, randomized, open-label, single-dose, 3-period crossover
study to evaluate theÂ drug-drug interaction between ZX008
(fenfluramine HCl oral solution) and a regimen of stiripentol,
clobazam, and valproate in healthy subjectsâ€©.

704651 Sturm S and GÃ¼nther A and Jaber B and
Jordan P and Al Kotbi N and Parkar N and
Cleary Y and Frances N and Bergauer T and
Heinig K and Kletzl H and Marquet A and
Ratni H and Poirier A and MÃ¼ller L and
Czech C and Khwaja O

A phase 1 healthy male volunteer single escalating dose study of
the pharmacokinetics and pharmacodynamics of risdiplam
(RG7916, RO7034067), a SMN2 splicing modifier.

704652 Sturm S and GÃ¼nther A and Jaber B and
Jordan P and Al Kotbi N and Parkar N and
Cleary Y and Frances N and Bergauer T and
Heinig K and Kletzl H and Marquet A and
Ratni H and Poirier A and MÃ¼ller L and
Czech C and Khwaja O

A phase 1 healthy male volunteer single escalating dose study of
the pharmacokinetics and pharmacodynamics of risdiplam
(RG7916, RO7034067), a SMN2 splicing modifier.



704670 Jault P and Leclerc T and Jennes S and Pirnay
JP and Que YA and Resch G and Rousseau AF
and Ravat F and Carsin H and Le Floch R and
Schaal JV and Soler C and Fevre C and
Arnaud I and Bretaudeau L and Gabard J

Efficacy and tolerability of a cocktail of bacteriophages to treat
burn wounds infected by Pseudomonas aeruginosa (PhagoBurn): a
randomised, controlled, double-blind phase 1/2 trial.

704680 Sumi E and Nomura T and Asada R and
Uozumi R and Tada H and Amino Y and
Sawada T and Yonezawa A and Hagiwara M
and Kabashima K

Safety and Plasma Concentrations of a Cyclin-dependent Kinase 9
(CDK9) Inhibitor, FIT039, Administered by a Single Adhesive Skin
Patch Applied on Normal Skin and Cutaneous Warts.

704700 Elliot ER and Cerrone M and Challenger E
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