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Abstract

Introduction: It remains unclear whether the US clinical trial ecosystem is optimized to evaluate
medical interventions efficiently. This study characterizes interventional clinical trials in the
USA and examines trial progress over five years. Methods: Using the Aggregate Analysis of
ClinicalTrials.gov (AACT) database, we conducted a cross-sectional study of interventional
trials initiated in 2023 and a follow-up cohort tracking five-year completion for trials started in
2018 and registered in ClinicalTrials.gov as of 05/01/2024 by sponsor and therapeutic area.
Trials with at least one US site were included. Primary outcomes were enrollment, completion
status, intervention type, study arm design, and plan to share individual participant data.
Results: Over 7,500 trials met inclusion criteria for each cohort. Most trials started in 2018
(68.4%) and 2023 (62.5%) enrolled fewer than 100 participants. Median enrollment in 2023 was
higher for NIH (90) than industry-sponsored (76) trials. Within five years, 60.5% of the 2018
trials were completed, with higher completion among industry (60.9%) than NIH-sponsored
(54.3%) trials. In 2023, industry predominantly funded cancer studies and trials testing drug
interventions, whereas the NIH prioritized mental health studies and behavioral interventions.
More than one-quarter of trials used a single-group design, 72.0% did not plan to share
participant-level data, and 72.6% of drug trials were early phase. Conclusion: Many clinical trials
are small, lack a control group, and are incomplete within five years, with differences by
sponsor. Given the urgent need to improve health through rigorous evidence generation, there
are likely opportunities to improve the US clinical trial ecosystem.

Introduction

Clinical trials are crucial for assessing the safety and efficacy of medical advances [1], yet are
resource and time-intensive [2]. In the USA, bringing a new drug to market often requires
investment of hundreds of millions of dollars [3] and more than a decade to progress from phase 1
to regulatory approval.[4] Previous National Institutes of Health (NIH) and National Academy of
Medicine (NAM) analyses have recognized inefficiencies in the clinical trial system, which may
limit the ability of many trials to advance patient care, including lack of coordination between
research groups, inconsistent data standards [5], and trial design characteristics or small
enrollment numbers that limit the ability to answer clinically relevant research questions [6]. In
response, the NIH and NAM issued a roadmap [5] and a call for a learning health system [7],
respectively, to improve clinical trial efficiency by reducing unnecessary delays and resource waste
while ensuring patient safety and robust scientific outcomes. An updated understanding of the
clinical trial research ecosystem is needed to assess current progress towards these goals and could
offer additional insights for more efficient clinical development and evidence generation.
Although small participant sample sizes may be appropriate or necessary in several settings,
including in early phase studies [8], and for investigating targeted therapies [9] or rare diseases
[10], previous analyses of the US clinical trial landscape have found that many clinical trials are
small, use heterogeneous methodologies, and lack randomization. These findings have raised
concerns about the collective ability of these trials to inform evidence-based practices and
clinical decision-making at the systems level [11-13], catalyzing discussions of the need for
significant reforms across the US clinical trial ecosystem [14]. Additionally, US clinical trials
often require more sites and enroll fewer patients at higher costs when compared to trials in
other countries [15]. A 2012 analysis evaluating interventional trials in three major therapeutic
areas (cancer, cardiovascular, and mental health) highlighted possible public health and
financial opportunity costs of a clinical evidence generation system dominated by small trials
with heterogeneous methods [12]. Nevertheless, funding trends indicate that relatively small
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trials continue to make up a substantial portion of US studies [16],
with one study reporting decreasing median sample size between
2000 and 2019 [13].

Coordinated strategies, including adaptive designs, master
protocols, and platform trials [17], can overcome some limitations
of small traditional clinical trials and enable agile responses to
urgent medical questions [18]. One promising strategy includes
master protocols, which are designed with multiple substudies to
evaluate one or more interventions for one or more diseases while
conserving the resources required to create intervention-specific
protocols [19]. Platform studies, which evaluate “multiple medical
products for a disease or condition in an ongoing manner,” align
with master protocols [19] and have evaluated therapies for various
diseases [20-25].

In this article, we characterize the current US interventional
clinical trial landscape to inform national policy discussions on
optimizing the evidence generation system [14] in the context of
recent additions to the NAM’s Learning Health System Series [7],
the Clinical Trials Transformation Initiative’s (CTTDs)
Transforming Trials 2030 vision [26], and updated NIH-mandated
Clinical Trials.gov reporting requirements [27]. Using a cohort of
interventional trials started in 2018 (allowing us to assess these
trials over the subsequent five years) and a cohort of trials started in
2023 (allowing us to assess the characteristics of recently started
trials), we explore differences in trial features and disease focus by
sponsor, and consider trial characteristics previously described to
facilitate the generation of reliable data in an efficient manner,
including number of subjects [28], use of a control group, study
randomization, and masking [29]. To our knowledge, no studies
have characterized the interventional US clinical trial landscape by
sponsor or therapeutic area using data within the last five years.

Methods
Data source

We used the database for Aggregate Analysis of ClinicalTrials.gov
(AACT) [30] to conduct retrospective analyses of clinical research
studies registered in Clinical Trials.gov [31]. AACT is a PostgreSQL
relational database, and its schema and data dictionary are detailed
elsewhere [32]. A local copy of the AACT database, including data
tables as of 5/01/2024, was created as described here [33]. AACT
data tables were extracted from the local database [34] and stored
as SAS datasets.

Investigators and sponsors register studies as required by
applicable laws and policies, including the Food and Drug
Administration Amendments Act (FDAAA) [35], the publishing
requirements of the International Committee of Medical Journal
Editors (ICMJE), or by choice. Information on ClinicalTrials.gov
reporting procedures, including required data elements, is detailed
elsewhere [36]. The AACT database is updated nightly. All data are
based on information provided by the organization responsible for
maintaining the study record at ClinicalTrials.gov. Definitions of
data elements utilized in this manuscript are available on the
ClinicalTrials.gov protocol data element definitions webpage [37].
Except where indicated, variables were used directly from the
source data (i.e., no grouping or derivations), as provided by the
data submitters.

Sample selection

We extracted all 493,116 clinical studies registered in
ClinicalTrials.gov as of 05/01/2024. Our cross-sectional analysis
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was limited to interventional trials started in 2023 with at least one
US site. ClinicalTrials.gov defines an interventional study as “a
type of clinical study in which participants are assigned to groups
that receive one or more intervention(s)/treatment(s) (or no
intervention) so that researchers can evaluate the effects of the
interventions on biomedical or health-related outcomes.” [31] Of
note, the terms “clinical study” and “clinical trial” are inter-
changeable in this work. Our analysis was restricted to trials with at
least one US site, defined as a US-based facility with the ability to
enroll trial participants, because such trials are more likely to
comply with US policies and laws and fully report required
information in ClinicalTrials.gov. The same methodology was used
to identify interventional studies started in 2018 for the five-year
follow-up cohort. We also evaluated the subgroup of phase 3
interventional trials started in 2018. All withdrawn studies, those
halted prior to enrollment of the first participant, were excluded.
Flow diagrams detailing the sample selection process are in
Supplement 1.

Trial characteristics

Both cohorts were characterized by funding source, based on lead
sponsor and collaborator information (eTable 1 in Supplement 1),
[industry, NIH, other US federal agencies, other (i.e., individuals,
universities, community-based organizations, foundations)]; cat-
egorical and median (25th-75th percentile) enrollment; com-
pletion status; therapeutic area (cancer, cardiovascular, mental
health); intervention type; study phase for studies including a FDA
regulated drug/biologic (trials reported as early Phase 1 and Phase
1 were combined, otherwise Phase was recorded exactly as
reported by the data submitter); interventional model; number of
study sites; site location(s); and plan to share individual participant
data. The use of randomization was recorded for studies with more
than one arm. Randomized studies were then assessed for masking
and data monitoring committee (DMC) appointment, although
non-randomized studies may also use DMCs.

A subgroup analysis of phase 3 trials started in 2018 that studied
a US FDA-regulated drug or biological product was conducted to
compare trials across sponsors with the same intervention type and
similar regulatory goals of generating robust enough evidence to
perform a risk-benefit analysis of the intervention [38].

We also explored subgroups of cancer, cardiovascular, and
mental health trials - conditions that together accounted for over
11,000 disability-adjusted life years lost per 100,000 people in the
USA in 2021 [39] - and compared our findings with a 2012 study
that considered the same three therapeutic areas [12]. To appro-
priately assign studies to these three domains, we built on the 2012
methodology [12] by using updated 2024 Medical Subject Heading
(MeSH) terms [40] generated by a National Library of Medicine
algorithm and user-submitted disease condition terms. Terms that
appeared in at least five trials in our final sample were included. All
terms were reviewed and annotated for relevance to the therapeutic
areas of interest by at least two clinical specialists. A trial was
assigned to one or more therapeutic area(s) if annotated with at
least one relevant condition term (Supplement 2).

The number of master protocol studies registered in
ClinicalTrials.gov was estimated by using the Clinicaltrials.gov
“Find Studies” search. The “Other Terms” field was used to search
study records for the words: “master protocol” OR “platform trial”
OR “basket trial” OR “umbrella trial” OR “multi-arm multi-stage
trial.” This terminology is consistent with the FDA Draft Guidance
definitions [19] and similar to Park et al. search strategy [41].
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Results were filtered to include only the interventional study type.
The total number of interventional study records with at least one
US site was counted.

Data analysis

We present categorical characteristics as frequencies and per-
centages and continuous characteristics as medians and 25"-75%
percentiles. Summaries were generated using available data.
Missing values were excluded. SAS version 9.4 (SAS Institute, Cary,
NC) was used for all statistical analyses.

Results
General characteristics of trials started in 2023

The general characteristics of the 2023 cohort are presented in
Table 1. Of the 493,116 trials downloaded on May 1, 2024, from the
AACT database, 7673 met inclusion criteria for the 2023 cohort.
Just over half were funded by industry (35.8%) or the NIH (16.9%).
Of the therapeutic areas of interest, cancer trials were the most
common (23.0%), followed by mental health (19.4%) and
cardiovascular studies (10.3%).

Most trials were small, with 63.5% enrolling 100 participants or
fewer and 95.7% enrolling fewer than 1001. At the time of data
download, 13.7% of trials reported actual, and 86.3% reported
anticipated enrollment. Drug studies were the most common
(39.2%), followed by behavioral interventions (25.8%). Of the drug
interventions, most (72.6%) were earlier-phase trials (i.e., phases 1
through 2). Over half of studies (53.3%) used a parallel assignment
model, and more than one in four (28.8%) used a single group
design. Approximately one-third (34.2%) of trials enrolled at
multiple sites, and fewer than one in seven (12.0%) had sites in both
the USA and the rest of the world.

Most trials (66.1%) did not plan to share individual participant
data. The majority of studies with more than one arm were ran-
domized (85.0%). Of these, 63.5% used some form of masking, and
less than half (39.5%) reported DMC use.

Characteristics of trials started in 2023 by sponsor

Industry-funded trials were more likely to relate to cancer (30.1%)
than were studies funded by the NIH (23.8%). Conversely, industry-
funded trials were less likely to relate to mental health (7.8%) than
were NIH studies (32.3%). The proportion of cardiovascular studies
was similar (9.6% for industry vs. 9.3% for NIH).

Median enrollment is stratified by funder in Figure 1 and was
fewer than 100 individuals across sponsors (76 for industry vs. 90
for NIH vs. 86 for other US federal vs. 54 for other). Most industry-
sponsored studies used a drug intervention (66.8%) compared to
25.3% of NIH studies. The NIH was more likely to study behavioral
interventions (49.2%) than was industry (2.2%). Of the drug
studies, industry-sponsored trials were more likely to be later phase
(i.e, phases 3 and 4) than were NIH-funded studies (25.6%
vs. 16.1%).

Sponsors also differed in the geographic distribution of sites;
30.2% of industry-funded studies used sites in other parts of the
world, whereas less than 5% of studies sponsored by any other
group had international sites. The majority of industry-sponsored
studies enrolled at multiple sites (62.9%) compared to 26.0% of
NIH studies.

Multi-arm NIH studies were more likely than industry studies
to use randomization (88.7% vs. 79.1%), whereas industry-

sponsored trials were more likely to employ masking (68.5% vs.
60.0% for NIH). NIH trials were more likely to plan to share
individual participant data (44.7%) than those funded by indus-
try (29.4%).

Characteristics of trials started in 2023 by therapeutic area

The characteristics of trials started in 2023 by therapeutic area are
presented in eTable 2 in Supplement 1. Mental health trials had the
highest median enrollment (25""-75% percentile), 75 (40, 200),
followed by cardiovascular, 70 (30, 210), and cancer, 60 (30, 150).
Most mental health studies used a behavioral intervention (55.2%),
in contrast to the majority of drug interventions in cancer studies
(61.0%). Later phase trials that investigated an FDA-regulated drug
or biologic were more common in cardiovascular (30.8%) and
mental health studies (26.4%) than cancer studies (11.1%).

Trial design also differed by therapeutic area. Single group
assignment was the most common for cancer trials (41.7%), fol-
lowed by cardiovascular (29.9%) and mental health trials (23.2%).
Of the studies with more than one arm, 63.4% of cancer studies
were randomized (vs. 89.0% for cardiovascular vs. 94.4% for
mental health). The majority of randomized cancer trials (69.1%)
were not masked (vs. 36.2% for cardiovascular vs. 33.9% for mental
health). Over half (55.1%) of cancer studies used a DMC (vs. 45.1%
for cardiovascular and 40.1% for mental health).

Differences in trial characteristics by start year

The characteristics of the 2018 trials by sponsor (n=7993) are
presented in Table 2. The distribution of primary sponsorship
shifted modestly between 2018 and 2023. Industry-sponsored trials
decreased from 39.5% in 2018 to 35.8% in 2023, whereas the
proportion of NIH-funded studies increased from 14.9% to 16.9%.
The relative proportion of mental health studies increased from
2018 (15.0%) to 2023 (19.4%), while the percentage of cancer and
cardiovascular trials remained relatively consistent.

Similarly to 2023, in 2018, of the industry-sponsored studies,
28.8% were cancer studies, and 7.1% were mental health trials.
Conversely, the proportion of NIH-funded mental health studies
increased (22.2% in 2018 vs. 32.3% in 2023), while the percentage
of NIH cancer studies decreased (32.4% in 2018 vs. 23.8% in 2023).
The overall proportion of trials that used a drug intervention
decreased from 44.7% to 39.2% during the 2 periods, while
behavioral health interventions became more common (19.4% in
2018 vs. 25.8% in 2023). The percentage of funders who planned to
share individual patient data increased from 16.6% in 2018 to
28.0% in 2023 (Figure 2).

Among the 7,673 trials started in 2023, only 28 (0.4%) met our
search criteria for use of a master protocol, which was marginally
higher compared to trials started in 2018 (13/7993 (0.2%)).

Characteristics of phase 3 trials started in 2018

The general characteristics of 2018 phase 3 interventional clinical
trials that studied an FDA-regulated drug or biologic (n = 677) are
presented in eTable 3 in Supplement 1. Industry funded 86%
(n=582) of these trials. Cancer trials were the most common
(21.0%), and mental health studies were the least common (7.8%).
Most trials reported actual enrollment (88.2% vs. 11.8% antici-
pated). Median (25"-75%" percentile) enrollment for industry-
funded trials was the greatest [358 (140-631)], followed by
NIH-sponsored studies [240 (126-690)]. Parallel intervention
(81.8%) was the most common arm design, followed by single
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Funder type
All studies Industry NIH Other US fed Other
N=7,673 N=2,749 N=1,296 N=301 N=3,327
Completion status, n/N (%)
Not yet recruiting 313 (4.1%) 78 (2.8%) 36 (2.8%) 18 (6.0%) 181 (5.4%)

Recruiting 5646 (73.6%) 1911 (69.5%) 1021 (78.8%) 237 (78.7%) 2477 (74.5%)
Enrolling by invitation 376 (4.9%) 73 (2.7%) 85 (6.6%) 20 (6.6%) 198 (6.0%)
Active, not recruiting 534 (7.0%) 271 (9.9%) 71 (5.5%) 13 (4.3%) 179 (5.4%)
Completed 692 (9.0%) 369 (13.4%) 64 (4.9%) 11 (3.7%) 248 (7.5%)
Suspended 49 (0.6%) 13 (0.5%) 12 (0.9%) 2 (0.7%) 22 (0.7%)
Terminated 62 (0.8%) 34 (1.2%) 6 (0.5%) 0 (0.0%) 22 (0.7%)
Unknown 1 (0.0%) 0 (0.0%) 1 (0.1%) 0 (0.0%) 0 (0.0%)
Therapeutic area®®, n/N (%)
Cancer 1768 (23.0%) 828 (30.1%) 309 (23.8%) 25 (8.3%) 606 (18.2%)

Cardiovascular

790 (10.3%)

265 (9.6%)

120 (9.3%)

31 (10.3%)

374 (11.2%)

Mental health

1488 (19.4%)

214 (7.8%)

419 (32.3%)

92 (30.6%)

763 (22.9%)

Intervention types?, n/N (%)

Drug 3009 (39.2%) 1836 (66.8%) 328 (25.3%) 61 (20.3%) 784 (23.6%)
Device 1,189 (15.5%) 451 (16.4%) 128 (9.9%) 41 (13.6%) 569 (17.1%)
Biological or vaccine 480 (6.3%) 287 (10.4%) 90 (6.9%) 15 (5.0%) 88 (2.6%)
Procedure or surgery 453 (5.9%) 51 (1.9%) 143 (11.0%) 9 (3.0%) 250 (7.5%)
Behavioral 1,978 (25.8%) 60 (2.2%) 638 (49.2%) 136 (45.2%) 1144 (34.4%)
Dietary supplement 242 (3.2%) 62 (2.3%) 27 (2.1%) 13 (4.3%) 140 (4.2%)
Genetic 34 (0.4%) 26 (0.9%) 3 (0.2%) 0 (0.0%) 5 (0.2%)
Radiation 137 (1.8%) 39 (1.4%) 33 (2.5%) 1 (0.3%) 64 (1.9%)
Combination product 80 (1.0%) 45 (1.6%) 7 (0.5%) 1 (0.3%) 27 (0.8%)
Diagnostic test 124 (1.6%) 24 (0.9%) 24 (1.9%) 4 (1.3%) 72 (2.2%)

Other

1,430 (18.6%)

289 (10.5%)

296 (22.8%)

73 (24.3%)

772 (23.2%)

Study phase (for studies with drug interventions®), n/N (%)

Early Phase 1/Phase 1

1037/3302 (31.4%)

651/2077 (31.3%)

118/340 (34.7%)

17/72 (23.6%)

251/813 (30.9%)

Phase 1/2

355/3302 (10.8%)

246/2077 (11.8%)

27/340 (7.9%)

5/72 (6.9%)

77/813 (9.5%)

Phase 2

1003/3302 (30.4%)

596/2077 (28.7%)

131/340 (38.5%)

31/72 (43.1%)

245/813 (30.1%)

Phase 2/3

82/3302 (2.5%)

52/2077 (2.5%)

9/340 (2.6%)

3/72 (4.2%)

18/813 (2.2%)

Phase 3

517/3302 (15.7%)

438/2077 (21.1%)

27/340 (7.9%)

3/72 (4.2%)

49/813 (6.0%)

Phase 4

308/3302 (9.3%)

94/2077 (4.5%)

28/340 (8.2%)

13/72 (18.1%)

173/813 (21.3%)

Interventional model, n/N (%)

Single group

2210 (28.8%)

789 (28.7%)

321 (24.8%)

61 (20.3%)

1039 (31.2%)

Parallel 4091 (53.3%) 1,331 (48.4%) 743 (57.3%) 189 (62.8%) 1828 (54.9%)
Crossover 597 (7.8%) 167 (6.1%) 104 (8.0%) 38 (12.6%) 288 (8.7%)
Sequential 652 (8.5%) 451 (16.4%) 78 (6.0%) 10 (3.3%) 113 (3.4%)
Factorial 123 (1.6%) 11 (0.4%) 50 (3.9%) 3 (1.0%) 59 (1.8%)

Multi-site study, n/N (%)

2625 (34.2%)

1,730 (62.9%)

337 (26.0%)

83 (27.6%)

475 (14.3%)

Locations of study sites, n/N (%)

USA only

6752 (88.0%)

1,920 (69.8%)

1,267 (97.8%)

297 (98.7%)

3,268 (98.2%)

(Continued)
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Table 1. (Continued)

Funder type
All studies Industry NIH Other US fed Other
N=7,673 N=2,749 N=1,296 N=301 N=3,327
USA and rest of the world 921 (12.0%) 829 (30.2%) 29 (2.2%) 4 (1.3%) 59 (1.8%)
Number of arms, n/N (%)
One 2079/7644 (27.2%) 796/2740 (29.1%)  302/1293 (23.4%) 51/301 (16.9%) 930/3310 (28.1%)
Two 3912/7644 (51.2%)  1104/2740 (40.3%)  709/1293 (54.8%)  193/301 (64.1%)  1906/3310 (57.6%)

Three or more 1653/7644 (21.6%)

840/2,740 (30.7%)

282/1293 (21.8%)

57/301 (18.9%)

474/3,310 (14.3%)

Randomized (for studies with >1 arms), n/N (%) 4728/5565 (85.0%)

1537/1944 (79.1%)

879/991 (88.7%)

226/250 (90.4%)

2086/2380 (87.6%)

Number of parties masked (for randomized studies with >1 arm), n/N (%)

No masking 1725/4728 (36.5%)

454/1537 (29.5%)

352/879 (40.0%)

79/226 (35.0%)

840/2086 (40.3%)

1 party masked 978/4728 (20.7%)

124/1537 (8.1%)

239/879 (27.2%)

68/226 (30.1%)

547/2086 (26.2%)

2 or more parties masked 2025/4728 (42.8%)

959/1537 (62.4%)

288/879 (32.8%)

79/226 (35.0%)

699/2086 (33.5%)

Data monitoring committee appointed (for randomized studies with >1 arm), n/N (%)

Yes 1867/4728 (39.5%) 706/1537 (45.9%)  482/879 (54.8%)  76/226 (33.6%)  603/2086 (28.9%)
No 2291/4728 (48.5%) 637/1537 (41.4%)  315/879 (35.8%)  139/226 (61.5%)  1200/2086 (57.5%)
Unknown 570/4728 (12.1%) 194/1537 (12.6%) 82/879 (9.3%) 11/226 (4.9%) 283/2086 (13.6%)

Plan to share individual participant data, n/N (%)

Yes 1678/6003 (28.0%) 625/2125 (29.4%)  449/1004 (44.7%)  68/267 (25.5%)  536/2607 (20.6%)
No 3969/6003 (66.1%)  1,366/2125 (64.3%)  507/1004 (50.5%)  187/267 (70.0%)  1909/2607 (73.2%)
Undecided 356/6003 (5.9%) 134/2125 (6.3%) 48/1004 (4.8%) 12/267 (4.5%) 162/2607 (6.2%)

2Rows are not mutually exclusive. A study may be counted in more than one row.

PConditions grouped as in 2012 Califf paper, supplemented with clinical review of new terms occurring in 5 or more trials. Condition groupings are not exhaustive.
Studies a US FDA-regulated Drug Product: A “US FDA-regulated drug or biological product” is a separate field in ClinicalTrials.gov in which trial investigators are able to “Indicate whether this
study includes an intervention subject to US Food and Drug Administration regulation under section 351 of the Public Health Service Act or any of the following sections of the Federal Food,

Drug, and Cosmetic Act: 505, 510(k), 515, 520(m), and 522. Select Yes/No.”

group assignment (14.5%). In contrast to trials overall, phase 3
trials were more likely to have sites in and outside of the USA
(61.0%) than in the USA alone (39.0%).

Trial completion

The five-year completion rates of the 2018 trials are presented by
funding source in Figure 3. Other US federal-sponsored trials were
the most likely to be completed (65.1%), followed by other (61.8%),
industry (60.9%), and the NIH (54.3%).

Discussion

A robust, efficient clinical trial system is critical for evaluating the
safety and efficacy of rapidly evolving biomedical innovations
needed to address urgent public health problems. This analysis of
the US interventional clinical trial landscape reveals that many
trials remain small, lack a control group, and are incomplete after
five years. Although clinical trials should vary based on study
objectives, populations, and outcomes, examining study charac-
teristics across a national trial portfolio provides insight into the
ability of the current evidence generation system to produce
reliable and actionable data.

Trial size and interventional design are key to evaluating a clinical
study’s capacity to inform regulatory policy and clinical decision-
making [28]. Small and uncontrolled clinical trials are appropriate in
several contexts [8], including to study rare diseases [10], or conduct

early phase drug evaluations. Additionally, small, targeted cancer
therapy studies can produce sufficient data for drug approval [9].
Single-arm studies may also be appropriate in specific ethical
contexts, such as in the treatment of patients with advanced cancer
[42]. Thus, a more detailed analysis evaluating individual trial
indications would likely explain some of our findings.

Nevertheless, conducting numerous small and uncontrolled
trials may have important implications for the US evidence gen-
eration system. The ability of these trials to detect modest treat-
ment effects or compare similar interventions should be weighed
against the direct and opportunity costs for participants. We found
that most trials enrolled 100 participants or fewer, and more than a
quarter lacked a control group. Even among the 2018 phase 3 trials,
22.7% and 88.7% enrolled 100 and 1,000 or fewer participants,
respectively. Additionally, the high proportion of 2018 trials that
were not completed within five years raises concerns about the
timeliness of data generation.

Despite calls to modernize the clinical trial ecosystem [14],
many of our findings mirror those of a prior investigation of
interventional clinical trials registered between 2007 and 2010
[12]. In 2023, 63.5% of trials planned to enroll or enrolled 100 or
fewer participants, similar to the 62.3% anticipated enrollment
for 2007-2010 trials. Likewise, the use of a single group inter-
ventional model (31.2% in 2007-2010 vs. 30.0% in 2018 vs. 28.8%
in 2023) and the proportion of industry sponsorship (37.2% in
2007-2010 vs. 39.4% in 2018 vs. 35.8% in 2023) were relatively
stable over the years. Cancer trials remained the most common of
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Actual 1,049 (13.7%) | 549 (20.0%) | 109 (8.4%) | 21(7.0%) | 370 (11.1%)
Anticipated | 6,624 (86.3%) | 2,200 (80.0%) | 1,187 (91.6%) | 280 (93.0%) | 2,957 (88.9%)

Legend: National Institutes of Health (NIH); Other United States Federal Agency (Excluding NIH - Other U.S. Fed)
Enrollment type: enrollment is reported in ClinicalTrials.gov as “anticipated” — the estimated total number of
participants to be enrolled (target number), or “actual” — the total number of participants enrolled in the clinical
study when the trial is completed or terminated.

Figure 1. Enrollment for interventional clinical trials started in 2023 and registered in ClinicalTrials.gov by funding source. Legend: National Institutes of Health (NIH); Other
United States Federal Agency (Excluding NIH - Other US Fed) Enrollment type: enrollment is reported in ClinicalTrials.gov as “anticipated” - the estimated total number of
participants to be enrolled (target number), or “actual” - the total number of participants enrolled in the clinical study when the trial is completed or terminated.

the therapeutic areas, and cardiovascular trials continued to be
the least common. Notably, the percentage of mental health trials
more than doubled between 2007-2010 (9.0 %) and 2023 (19.4%),
possibly reflecting increased investment in mental health care

and research [43].

A prior study of completed interventional trials started between
2000 and 2019 found that trial design and time to completion
varied by funding source [13]. Our analysis builds on these findings
by examining more recent data, applying a uniform 5-year com-
pletion cutoff point, and considering completed and uncompleted
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Table 2. (Continued)

Data monitoring committee appointed (for randomized studies with >1 arm), n/N (%)

582/2117 (27.5%)

367/716 (51.3%) 80/245 (32.7%)

672/1684 (39.9%)

1701/4762 (35.7%)

Yes

286/716 (39.9%) 147/245 (60.0%) 1309/2117 (61.8%)

836/1684 (49.6%)

2578/4762 (54.1%)

No

226/2117 (10.7%)

63/716 (8.8%) 18/245 (7.3%)

176/1684 (10.5%)

483/4762 (10.1%)

Unknown

Plan to share individual participant data, n/N (%)

179/710 (25.2%) 38/270 (14.1%) 217/2440 (8.9%)

501/2224 (22.5%)

935/5644 (16.6%)

Yes

211/270 (78.1%) 1858/2440 (76.1%)

1473/2224 (66.2%) 457/710 (64.4%)

3999/5644 (70.9%)

No

365/2440 (15.0%)

21/270 (7.8%)

74/710 (10.4%)

250/2224 (11.2%)

710/5644 (12.6%)

Undecided

2Rows are not mutually exclusive. A study may be counted in more than one row.

bConditions grouped as in 2012 Califf paper, supplemented with clinical review of new terms occurring in 5 or more trials. Condition groupings are not exhaustive.

Studies a US FDA-regulated Drug Product. A “US FDA-regulated drug or biological product” is a separate field in ClinicalTrials.gov in which trial investigators are able to “Indicate whether this study includes an intervention subject to US Food and Drug

Administration regulation under section 351 of the Public Health Service Act or any of the following sections of the Federal Food, Drug, and Cosmetic Act: 505, 510(k), 515, 520(m), and 522. Select Yes/No.”

trials, both of which require significant resources. By additionally
assessing trial differences by therapeutic area and restricting our
sample to trials with at least one US site, our findings also provide
more direct insight into opportunities to strengthen the US clinical
trial system.

In addition to characterizing key features of interventional
trials, this study provides an update on data sharing practices for
clinical trials. Although the ClinicalTrials.gov requirement to
include an individual participant data sharing statement was not in
effect for trials registered between 2007 and 2010 [44], it was in
2018 and 2023. Most trials did not plan to share individual par-
ticipant data, regardless of start year or sponsor. Although the
percentage of trials that planned to share data increased from
16.6% in 2018 to 28.0% in 2023, these percentages indicate con-
tinued hesitancy towards greater data access and transparency
despite national interests and ICMJE calls for increased data
sharing [45]. NIH-funded trials were the most likely to agree to
share individual participant data, possibly influenced by the NIH’s
Data Management and Sharing policy [46]. These results suggest
the need for stronger data sharing requirements and accountability
rules to expand data access.

Policy strategies

Several policy strategies could improve the US evidence generation
system. Leveraging modern, fit-for-purpose trial designs and
investing in a more coordinated, research-ready infrastructure
with appropriate incentives would likely improve trial efficiency,
allowing for an increase in the proportion of larger, more robust
trials able to generate conclusive evidence to inform clinical
practice [47,48].

Nevertheless, the adoption of master protocols and platform
trials remains limited. Despite increased uptake during the
COVID-19 public health emergency, only 221 US-based master
protocol studies had been registered in ClinicalTrials.gov through
2024 [49]. The NIH, in particular, may be well-positioned to better
leverage the benefits of platform trials, as it likely faces fewer
concerns than industry regarding pharmaceutical competitive-
ness [50].

Policies, procedures, and incentives that support a reusable
research infrastructure with turn-key processes would comple-
ment coordinated trial designs. Recent increases in administrative
processes and total cost per trial participant [51] are particularly
concerning, and reversing this trend will require policy change.
Policy priorities should include streamlining start-up processes,
institutional review board approvals, contracting, and enabling
scalable technologies and data systems to support greater trial
participation. These changes will be especially important to
facilitate the rigorous evidence generation urgently needed to
improve chronic disease outcomes [52]. Although cardiovascular
disease remains the leading cause of death in the USA and its
related risk factors are increasing in prevalence [53], we found that
only 10% of trials studied cardiovascular disease, suggesting that
the current system will need to adjust incentives to better address
this major disease burden. Policies that require periodic site and
investigator certifications and processes for public reporting of key
performance indicators and pay-for-performance results may also
improve the clinical trial ecosystem.

Limitations

This study has important limitations. ClinicalTrials.gov does not
include all US clinical trials. Although all “applicable clinical trials”
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Figure 2. Plan to share individual participant data for interventional trials started in 2018 and 2023 and registered in ClinicalTrials.gov. Legend: National Institutes of Health
(NIH); Other United States Federal Agency (Excluding NIH - Other US Fed).
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and NIH-funded interventional studies must be registered, and
ICMJE policy strongly encourages public registration [54], select
trials may be absent from ClinicalTrials.gov. Additionally, our
approximation of the number of master protocol trials, including
platform trials, may be inflated due to variable registration
methods [41,55], with some trials registering as one record [56,57]
and others as multiple [58]. Nevertheless, we posit that
ClinicalTrials.gov, the largest public clinical trial registry in the
world [59], is the most appropriate data source for this analysis.

Most 2023 trials in our dataset were ongoing at the time of data
download (05/01/2024), so enrollment figures largely reflect
anticipated rather than actual numbers. Anticipated enrollment
typically exceeds actual enrollment, meaning that our 2023 cohort
estimates may overstate trial size. This would reinforce our con-
clusion about the proportion of small trials and minimal landscape
change when compared to the 2018 or 2007-2010 analyses.
However, this limitation should be considered when interpreting
our findings.

Additionally, our study’s methodologies differ in some ways
from those of the 2012 study [12]. The prior study evaluated all
interventional trials registered in ClinicalTrials.gov [12], whereas
our analysis was restricted to interventional trials with at least one
US site. In addition, policies enacted since 2012, such as the NIH
Policy on the Dissemination of NIH-Funded Clinical Trial
Information, have increased the scope of trials required to be
registered in ClinicalTrials.gov and improved reporting require-
ments [54].

Conclusion

Despite increasing demands for reform, the current interventional
clinical trial ecosystem continues to be dominated by small trials,
and many trials lack a control group and are incomplete within five
years. Policies that incentivize modern trial designs and a national
research-ready infrastructure should be considered to improve the
US evidence generation system’s ability to efficiently address
pressing public health concerns.
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Data access, responsibility, and analysis declaration. Karen E. Chiswell
had full access to all the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.

Acknowledgements. Rebecca D. Sullenger presented this work at the 2025
Society for Clinical Trials Annual Meeting in Vancouver, BC Canada.

Author contributions. Rebecca D. Sullenger: Visualization, Writing-original
draft, Writing-review & editing; Robert M. Clare: Data curation, Formal
analysis, Methodology, Software, Validation, Writing-review & editing; Ali B.
Abbasi: Conceptualization, Methodology, Writing-review & editing; Karen E.
Chiswell: Data curation, Formal analysis, Methodology, Software, Validation,
Visualization, Writing-review & editing; Lesley H. Curtis: Conceptualization,
Methodology, ~Writing-review &  editing; Bradley G. Hammill:
Conceptualization, Methodology, Writing-review & editing; Martin J.
Landray: Conceptualization, Methodology, Writing-review & editing;
Christopher J. Lindsell: Conceptualization, Methodology, Visualization,
Writing-review & editing; Scott M. Palmer: Conceptualization, Methodology,
Writing-review & editing; Sara Bristol Calvert: Conceptualization,
Methodology, Visualization, Writing-review & editing; Adrian F. Hernandez:
Conceptualization, Funding acquisition, Methodology, Project administration,
Supervision, Writing-review & editing.

11

Funding statement. This analysis and manuscript were partially supported by
the Food and Drug Administration of the US Department of Health and Human
Services as part of a financial assistance award U18FD005292 awarded to Duke
University totaling $3,000,000 with 85% percentage funded by FDA/HHS and
15% percentage funded by non-government source(s). Non-government
sources include pooled membership fees from CTTI’s member organizations.
The contents are those of the author(s) and do not necessarily represent the
official views of, nor an endorsement, by FDA/HHS, or the US Government, or
CTTI Member Organizations.

Competing interests.

Ali B. Abbasi reports being the recipient of an NIH Training grant
(5T32CA251070), travel from Johnson & Johnson, and consulting income
from MIS Technologies LLC.

Christopher J. Lindsell reports payments to his institution for research ser-
vices/activities from the National Institutes of Health, Regeneron,
Novartis, AstraZeneca, Cytokinetics, Biomeme, Nyxoah, NovoNordisk,
and the Food and Drug Administration. He received payment from the
INOVA/Heart Failure Collaboratory for his work on the DSMB training
program. He holds patents for risk stratification in sepsis and septic shock
issued to Cincinnati Children’s Hospital Medical Center. He has partici-
pated on data safety monitoring boards, CTSA external advisory boards,
the Scientific Advisory Board for the CODA study, and the Persistence Bio
board. He has also volunteered with the ACTS Advocacy Committee,
CCTS Executive Committee, and is an Ex Officio member of ACTS and CR
Forum boards. He holds stock with Bioscape Digital, unrelated to the
current work, and is the Editor In Chief for the Journal of Clinical and
Translational Science.

Scott M. Palmer receives research funding for Duke from BI and BMS. Sanofi
supports work for an NIH drug study he is involved in. He also consults for
Incyte, Sanofi, Abbvie and Variant Bio.

Sara Bristol Calvert is supported by the US FDA grant U18FD005292 and CTTI
membership fees https://ctti-clinicaltrials.org/membership/.

Adrian F. Hernandez reports grant awards from the Food and Drug
Administration, National Institutes of Health, Patient-Centered Outcomes
Research Institute, North Carolina State University, Novo Nordisk, Metsera,
American Heart Association, Verve Therapeutics, Beam Therapeutics,
CRISPR Therapeutics, Intellia Therapeutics, Bayer AG, Merck Sharp &
Dohme LLC, Bayer, Novartis Pharmaceuticals Corporation, Boehringer
Ingelheim Pharma GmbH & Co. KG, Research Triangle Institute
International, Alnylam Pharmaceuticals, and the Doris Duke Charitable
Foundation. He also has external relationships with AstraZeneca,
Boehringer Ingleheim, Boston Scientific Corporation, Bristol Myers Squibb,
Eidos Therapeutics, Intellia, Intercept, Merck, Novartis, Novo Nordisk,
Prolaio and TikkunLev Therapeutics, Inc.

All other authors report no conflicts of interest.

References

1. National Institutes of Health. Clinical trials, (https://www.nih.gov/resea
rch-training/clinical-trials) Accessed June 9, 2024.

2. Martin L, Hutchens M, Hawkins C, Radnov A. How much do clinical trials
cost? Nat Rev Drug Discov. 2017;16:381-382. doi: 10.1038/nrd.2017.70.

3. Wouters OJ, McKee M, Luyten J. Estimated research and development
investment needed to bring a new medicine to market, 2009-2018. JAMA
2020;323:844-853. doi: 10.1001/jama.2020.1166.

4. Biotechnology Innovation Organization. Clinical development success
rates and contributing factors 2011-2020, (https://go.bio.org/rs/490-EHZ-
999/images/ClinicalDevelopmentSuccessRates2011_2020.pdf) ~ Accessed
March 23, 2025.

5. Zerhouni E,Medicine. The NIH roadmap. Science 2003;302:63-72. doi: 10.
1126/science.1091867.

6. Institute of M. The national academies collection: reports funded by
National Institutes of Health. In: Weisfeld N, English RA, Anne B, eds.
Envisioning a Transformed Clinical Trials Enterprise in the United States:
Establishing An Agenda for 2020: Workshop Summary. National Academies
Press (US) Copyright © 2012. National Academy of Sciences, 2012:1-7.


https://doi.org/10.1017/cts.2026.10701
https://ctti-clinicaltrials.org/membership/
https://www.nih.gov/research-training/clinical-trials
https://www.nih.gov/research-training/clinical-trials
https://doi.org/10.1038/nrd.2017.70
https://doi.org/10.1001/jama.2020.1166
https://go.bio.org/rs/490-EHZ-999/images/ClinicalDevelopmentSuccessRates2011_2020.pdf
https://go.bio.org/rs/490-EHZ-999/images/ClinicalDevelopmentSuccessRates2011_2020.pdf
https://doi.org/10.1126/science.1091867
https://doi.org/10.1126/science.1091867

12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

. National Academy of Medicine. The learning health system series, (https://

nam.edu/our-work/programs/leadership-consortium/learning-health-system-
series/) Accessed December 26, 2025.

Institute of Medicine Committee on Strategies for Small-Number-
Participant Clinical Research Trails. Evans CHJr., Ildstad ST, eds. Small
Clinical Trials: Issues and Challenges. National Academies Press (US)
Copyright 2001 by the National Academy of Sciences. All rights reserved.
Washington, DC, USA: National Academies Press, 2001.

Choi HY, Chang JE. Targeted therapy for cancers: from ongoing clinical
trials to FDA-approved drugs. Int J Mol Sci. 2023;24:13618. doi: 10.3390/
ijms241713618.

Mitani AA, Haneuse S. Small data challenges of studying rare diseases.
JAMA Netw Open. 2020;3:¢201965. doi: 10.1001/jamanetworkopen.2020.
1965.

Bugin K, Woodcock J. Trends in COVID-19 therapeutic clinical trials. Nat
Rev Drug Discov. 2021;20:254-255. doi: 10.1038/d41573-021-00037-3.
Califf RM, Zarin DA, Kramer JM, Sherman RE, Aberle LH, Tasneem A.
Characteristics of clinical trials registered in ClinicalTrials.gov, 2007-2010.
JAMA. 2012;307:1838-1847. doi: 10.1001/jama.2012.3424.

Gresham G, Meinert JL, Gresham AG, Meinert CL. Assessment of trends
in the design, accrual, and completion of trials registered in
ClinicalTrials.gov by sponsor type, 2000-2019. Jama Netw Open. 2020;3:
€2014682-€2014682. doi: 10.1001/jamanetworkopen.2020.14682.

Califf RM. Now is the time to fix the evidence generation system. Clin
Trials. 2023;20:3-12. doi: 10.1177/17407745221147689.

Khan MS, Jamil A, Shakoor M, et al. Patient enrollment for cardiovascular
clinical trials in the United States. Jama Cardiol. 2025;10:298-300. doi: 10.
1001/jamacardio.2024.5537.

National Institutes of Health. R0O1-Equivalent grants., (https://report.nih.
gov/nihdatabook/category/3) Accessed February 2, 2025.

Sertkaya A, Beleche T, Jessup A, Sommers BD. Costs of drug develop-
ment and research and development intensity in the US. 2000-2018. Jama
Netw Open. 2024;7:¢2415445-e2415445. doi: 10.1001/jamanetworkopen.
2024.15445.

Easter Research Group. Drug development. The assistant secretary for
planning and evaluation, (https://aspe.hhs.gov/sites/default/files/docume
nts/cel102c41a7626cd885f7c88a9f2c4807/drug-development.pdf) Accessed
February 2, 2025.

Food and Drug Administration. FDA draft guidance: master protocols
for drug and biological product development guidance for industry,
(https://www.fda.gov/media/174976/download) Accessed February 2,
2025.

Bateman RJ, Benzinger TL, Berry S, et al. The DIAN-TU next generation
Alzheimer’s prevention trial: adaptive design and disease progression
model. Alzheimers Dement. 2017;13:8-19. doi: 10.1016/j.jalz.2016.07.005.
Burki T. Platform trials: the future of medical research? Lancet Respir Med.
2023;11:232-233. doi: 10.1016/52213-2600(23)00052-8.

Herbst RS, Gandara DR, Hirsch FR, et al. Lung master protocol (Lung-
MAP)-A biomarker-driven protocol for accelerating development of
therapies for squamous cell lung cancer: SWOG S1400. Clin Cancer Res.
2015;21:1514-1524. doi: 10.1158/1078-0432.Ccr-13-3473.

James ND, de Bono JS, Spears MR, et al. Abiraterone for prostate can-
cer not previously treated with hormone therapy. N Engl ] Med.
2017;377:338-351. doi: 10.1056/NEJMoa1702900.

Kawano-Dourado L, Kulkarni T, Ryerson CJ, et al. Adaptive multi-
interventional trial platform to improve patient care for fibrotic interstitial
lung diseases. Thorax 2024;79:788-795. doi: 10.1136/thorax-2023-
221148.

Wang H, Yee D. I-SPY 2: a neoadjuvant adaptive clinical trial designed to
improve outcomes in high-risk breast cancer. Curr Breast Cancer Rep.
2019;11:303-310. doi: 10.1007/s12609-019-00334-2.

Clinical Trials Transformation Initiative. Transforming trials 2030,
(https://ctti-clinicaltrials.org/about/transforming-trials-2030/)  Accessed
December 26, 2025.

National Institutes of Health. NIH policy on the dissemination of nih-
funded clinical trial information, (https://grants.nih.gov/grants/guide/noti
ce-files/NOT-OD-16-149.html) Accessed December 26, 2025.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

Sullenger et al.

Candel M, van Breukelen GJP. Best (but oft forgotten) practices: efficient
sample sizes for commonly used trial designs. Am ] Clin Nutr.
2023;117:1063-1085. doi: 10.1016/j.ajcnut.2023.02.013.

Aggarwal R, Ranganathan P. Study designs: part 5-interventional studies
(I). Perspect Clin Res. 2019;10:183-186. doi: 10.4103/picr.PICR_138_19.
Clinical Trials Transformation Initiative. Aggregate analysis (AACT)
database, (https://aact.ctti-clinicaltrials.org/) Accessed May 1, 2024.
National Library of Medicine. ClinicalTrials.gov, (https://clinicaltrials.gov/)
Accessed May 1, 2024.

Tasneem A, Aberle L, Ananth H, et al. The database for aggregate analysis
of ClinicalTrials.gov (AACT) and subsequent regrouping by clinical spe-
cialty. PLoS One. 2012;7:¢33677. doi: 10.1371/journal.pone.0033677.
Clinical Trials Transformation Initiative. PostgreSQL database instruc-
tions, (https://aact.ctti-clinicaltrials.org/downloads/postgres_instructions)
Accessed May 1, 2024.

Clinical Trials Transformation Initiative. PostgreSQL database dump,
(https://aact.ctti-clinicaltrials.org/downloads/snapshots?page=3&type=pgdu
mp&year=2024) Accessed May 1, 2024.

US Food and Drug Administration. Food and Drug Administration
Amendments Act of 2007, Public Law 110-85. https://www.govinfo.gov/co
ntent/pkg/PLAW-110publ85/pdf/PLAW-110publ85.pdf) Accessed February
2, 2025.

National Library of Medicine, ClinicalTrials.gov; policy, (https://clinica
Itrials.gov/policy) Accessed January 9, 2025.

ClinicalTrials.gov. Protocol registration data element definitions for
interventional and observational studies, (https://clinicaltrials.gov/policy/
protocol-definitions) Accessed June 9, 2025.

ClinicalTrials.gov. Study phase, (https://clinicaltrials.gov/policy/protocol-
definitions#study-description) Accessed June 9, 2025.

Peterson-KFF Health System Tracker. Quality of life, disability adjusted
life years, (https://www.healthsystemtracker.org/indicator/health-well-bei
ng/disability-adjusted-life-years/# Age%20standardized%20disability%20a
djusted%20life%20year%20(DALY)%20rate%20per%20100,000%20popu
lation,%201990-2021) Accessed January 9, 2025.

National Library of Medicine. Medical subject headings (MeSH) thesaurus,
(https://www.nlm.nih.gov/mesh/meshhome.html) Accessed January 9,2025.
Park JJH, Siden E, Zoratti MJ, et al. Systematic review of basket trials,
umbrella trials, and platform trials: a landscape analysis of master proto-
cols. Trials 2019;20:572. doi: 10.1186/s13063-019-3664-1.

Wang M, Ma H, Shi Y, Ni H, Qin C, Ji C. Single-arm clinical trials: design,
ethics, principles. BMJ Support Palliat Care.2024;15:46-54. doi: 10.1136/
spcare-2024-004984.

Grand View Research. U.S. Mental health clinical trials market size &
outlook, (https://www.grandviewresearch.com/horizon/outlook/mental-
health-clinical-trials-market/united-states) Accessed April 9, 2025.
Statham EE, White SA, Sonwane B, Bierer BE. Primed to comply:
individual participant data sharing statements on ClinicalTrials.gov. PLoS
One. 2020;15:€0226143. doi: 10.1371/journal.pone.0226143.

Rockhold F, Wilgus R. Open science and patient-level data sharing. In:
Buyse M, Verbeeck J, Saad ED, De Backer M, Deltuvaite-Thomas V,
Molenberghs G, eds. Handbook of Generalized Pairwise Comparisons.
Boca Raton, FL, USA: CRC Press, 2025:467-478.

National Institutes of Health. Final NIH policy for data management and
sharing. 2020.

National Academies of Sciences E, Medicine, Health et al. The national
academies collection: Reports funded by national institutes of health. In:
Shore C, Gee AW, Wizemann T, eds. Envisioning a Transformed Clinical
Trials Enterprise for 2030: Proceedings of a Workshop. National Academies
Press (US) Copyright 2022 by the National Academy of Sciences. All rights
reserved. National Academies Press (US), 2021:5-18.

Reagan-Udall Foundation for the Food and Drug Administration.
Enhancing post-market evidence generation for medical products. (https://
reaganudall.org/sites/default/files/2023-11/Enhancing%20Post-Market%
20Evidence%20Generation%20for%20Medical%20Products%20FINAL_O.
pdf) Accessed April 30, 2025.

ClinicalTrials.gov. Search strategy, (https://clinicaltrials.gov/search?term=
%22master%20protocol%22%200R%20%22platform%20trial%22%20


https://nam.edu/our-work/programs/leadership-consortium/learning-health-system-series/
https://nam.edu/our-work/programs/leadership-consortium/learning-health-system-series/
https://nam.edu/our-work/programs/leadership-consortium/learning-health-system-series/
https://doi.org/10.3390/ijms241713618
https://doi.org/10.3390/ijms241713618
https://doi.org/10.1001/jamanetworkopen.2020.1965
https://doi.org/10.1001/jamanetworkopen.2020.1965
https://doi.org/10.1038/d41573-021-00037-3
https://doi.org/10.1001/jama.2012.3424
https://doi.org/10.1001/jamanetworkopen.2020.14682
https://doi.org/10.1177/17407745221147689
https://doi.org/10.1001/jamacardio.2024.5537
https://doi.org/10.1001/jamacardio.2024.5537
https://report.nih.gov/nihdatabook/category/3
https://report.nih.gov/nihdatabook/category/3
https://doi.org/10.1001/jamanetworkopen.2024.15445
https://doi.org/10.1001/jamanetworkopen.2024.15445
https://aspe.hhs.gov/sites/default/files/documents/ce102c41a7626cd885f7c88a9f2c4807/drug-development.pdf
https://aspe.hhs.gov/sites/default/files/documents/ce102c41a7626cd885f7c88a9f2c4807/drug-development.pdf
https://www.fda.gov/media/174976/download
https://doi.org/10.1016/j.jalz.2016.07.005
https://doi.org/10.1016/S2213-2600(23)00052-8
https://doi.org/10.1158/1078-0432.Ccr-13-3473
https://doi.org/10.1056/NEJMoa1702900
https://doi.org/10.1136/thorax-2023-221148
https://doi.org/10.1136/thorax-2023-221148
https://doi.org/10.1007/s12609-019-00334-2
https://ctti-clinicaltrials.org/about/transforming-trials-2030/
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-149.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-149.html
https://doi.org/10.1016/j.ajcnut.2023.02.013
https://doi.org/10.4103/picr.PICR_138_19
https://aact.ctti-clinicaltrials.org/
https://clinicaltrials.gov/
https://doi.org/10.1371/journal.pone.0033677
https://aact.ctti-clinicaltrials.org/downloads/postgres_instructions
https://aact.ctti-clinicaltrials.org/downloads/snapshots?page=3&type=pgdump&year=2024
https://aact.ctti-clinicaltrials.org/downloads/snapshots?page=3&type=pgdump&year=2024
https://aact.ctti-clinicaltrials.org/downloads/snapshots?page=3&type=pgdump&year=2024
https://aact.ctti-clinicaltrials.org/downloads/snapshots?page=3&type=pgdump&year=2024
https://aact.ctti-clinicaltrials.org/downloads/snapshots?page=3&type=pgdump&year=2024
https://aact.ctti-clinicaltrials.org/downloads/snapshots?page=3&type=pgdump&year=2024
https://aact.ctti-clinicaltrials.org/downloads/snapshots?page=3&type=pgdump&year=2024
https://www.govinfo.gov/content/pkg/PLAW-110publ85/pdf/PLAW-110publ85.pdf
https://www.govinfo.gov/content/pkg/PLAW-110publ85/pdf/PLAW-110publ85.pdf
https://clinicaltrials.gov/policy
https://clinicaltrials.gov/policy
https://clinicaltrials.gov/policy/protocol-definitions
https://clinicaltrials.gov/policy/protocol-definitions
https://clinicaltrials.gov/policy/protocol-definitions#study-description
https://clinicaltrials.gov/policy/protocol-definitions#study-description
https://www.healthsystemtracker.org/indicator/health-well-being/disability-adjusted-life-years/#Age%20standardized%20disability%20adjusted%20life%20year%20(DALY)%20rate%20per%20100,000%20population,%201990-2021
https://www.healthsystemtracker.org/indicator/health-well-being/disability-adjusted-life-years/#Age%20standardized%20disability%20adjusted%20life%20year%20(DALY)%20rate%20per%20100,000%20population,%201990-2021
https://www.healthsystemtracker.org/indicator/health-well-being/disability-adjusted-life-years/#Age%20standardized%20disability%20adjusted%20life%20year%20(DALY)%20rate%20per%20100,000%20population,%201990-2021
https://www.healthsystemtracker.org/indicator/health-well-being/disability-adjusted-life-years/#Age%20standardized%20disability%20adjusted%20life%20year%20(DALY)%20rate%20per%20100,000%20population,%201990-2021
https://www.nlm.nih.gov/mesh/meshhome.html
https://doi.org/10.1186/s13063-019-3664-1
https://doi.org/10.1136/spcare-2024-004984
https://doi.org/10.1136/spcare-2024-004984
https://www.grandviewresearch.com/horizon/outlook/mental-health-clinical-trials-market/united-states
https://www.grandviewresearch.com/horizon/outlook/mental-health-clinical-trials-market/united-states
https://doi.org/10.1371/journal.pone.0226143
https://reaganudall.org/sites/default/files/2023-11/Enhancing%20Post-Market%20Evidence%20Generation%20for%20Medical%20Products%20FINAL_0.pdf
https://reaganudall.org/sites/default/files/2023-11/Enhancing%20Post-Market%20Evidence%20Generation%20for%20Medical%20Products%20FINAL_0.pdf
https://reaganudall.org/sites/default/files/2023-11/Enhancing%20Post-Market%20Evidence%20Generation%20for%20Medical%20Products%20FINAL_0.pdf
https://reaganudall.org/sites/default/files/2023-11/Enhancing%20Post-Market%20Evidence%20Generation%20for%20Medical%20Products%20FINAL_0.pdf
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate

Journal of Clinical and Translational Science

50.

51.

52.

53.

OR%20%22basket%20trial%22%200R%20%22umbrella%20trial %22 %
200R%20%22multi-arm%20multi-stage%20trial%22&locStr=United%
20States&country=United%20States&aggFilters=status:not%20rec%20
act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirst
PostDate) Accessed June 9, 2025.

Galkina Cleary E, Jackson MJ, Zhou EW, Ledley FD. Comparison of
research spending on new drug approvals by the National Institutes of
Health vs the pharmaceutical industry, 2010-2019. JAMA Health Forum.
2023;4:¢230511. doi: 10.1001/jamahealthforum.2023.0511.

Berndt ER, Cockburn IM. The hidden cost of low prices: limited access to
new drugs in India. Health Aff (Millwood). 2014;33:1567-1575. doi: 10.
1377/hlthaff.2013.1307.

Jiang S, Colditz GA. Prevention trials: challenges in design, analysis, and
interpretation of prevention trials. In: Piantadosi S, Meinert CL, eds.
Principles and Practice of Clinical Trials. Springer International Publishing,
2022:1261-1277.

Martin SS, Aday AW, Allen NB, et al. Heart disease and stroke statistics:
a report of US and global data from the American Heart Association.
Circulation 2025;151:e41-660. doi: 10.1161/cir.0000000000001303.

54.

55.

56.

57.

58.

59.

13

ClinicalTrials.gov. Clinical trial reporting requirements, (https://clinica
Itrials.gov/policy/reporting-requirements) Accessed May 1, 2025.
Williams RJ, Dobbins HD, Tse T, et al. Approach for reporting master
protocol study designs on ClinicalTrials.gov: qualitative analysis. BMJ.
2022;377:€067745. doi: 10.1136/bmj-2021-067745.

ClinicalTrials.gov. Randomised evaluation of COVID-19 therapy
(RECOVERY), (https://clinicaltrials.gov/study/NCT04381936) Accessed
June 9, 2025.

ClinicalTrials.gov. I-SPY COVID-19 TRIAL: an adaptive platform trial for
critically ill patients (I-SPY_COVID), (https://clinicaltrials.gov/study/
NCT04488081) Accessed June 9, 2025.

ClinicalTrials.gov. HEALEY ALS platform trial, (https://clinicaltrials.gov/
search?term=HEALEY%20ALS%20Platform%20Trial) Accessed June 9,
2025.

Williams R. Celebrating 20 years of ClinicalTrials.gov and looking to the
future, (https://nexus.od.nih.gov/all/2020/01/07/celebrating-20-years-of-
clinicaltrials-gov-and-looking-to-the-future/#:~:text=Clinical Trials.gov%
20is%20the%20world’s,range%200f%20diseases%20and%20conditions)
Accessed March 31, 2025.


https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://clinicaltrials.gov/search?term=%22master%20protocol%22%20OR%20%22platform%20trial%22%20OR%20%22basket%20trial%22%20OR%20%22umbrella%20trial%22%20OR%20%22multi-arm%20multi-stage%20trial%22&locStr=United%20States&country=United%20States&aggFilters=status:not%20rec%20act%20com%20ter%20enr%20sus%20unk,studyType:int&sort=StudyFirstPostDate
https://doi.org/10.1001/jamahealthforum.2023.0511
https://doi.org/10.1377/hlthaff.2013.1307
https://doi.org/10.1377/hlthaff.2013.1307
https://doi.org/10.1161/cir.0000000000001303
https://clinicaltrials.gov/policy/reporting-requirements
https://clinicaltrials.gov/policy/reporting-requirements
https://doi.org/10.1136/bmj-2021-067745
https://clinicaltrials.gov/study/NCT04381936
https://clinicaltrials.gov/study/NCT04488081
https://clinicaltrials.gov/study/NCT04488081
https://clinicaltrials.gov/search?term=HEALEY%20ALS%20Platform%20Trial
https://clinicaltrials.gov/search?term=HEALEY%20ALS%20Platform%20Trial
https://clinicaltrials.gov/search?term=HEALEY%20ALS%20Platform%20Trial
https://nexus.od.nih.gov/all/2020/01/07/celebrating-20-years-of-clinicaltrials-gov-and-looking-to-the-future/#::text=ClinicalTrials.gov%20is%20the%20worlds,range%20of%20diseases%20and%20conditions
https://nexus.od.nih.gov/all/2020/01/07/celebrating-20-years-of-clinicaltrials-gov-and-looking-to-the-future/#::text=ClinicalTrials.gov%20is%20the%20worlds,range%20of%20diseases%20and%20conditions
https://nexus.od.nih.gov/all/2020/01/07/celebrating-20-years-of-clinicaltrials-gov-and-looking-to-the-future/#::text=ClinicalTrials.gov%20is%20the%20worlds,range%20of%20diseases%20and%20conditions
https://nexus.od.nih.gov/all/2020/01/07/celebrating-20-years-of-clinicaltrials-gov-and-looking-to-the-future/#::text=ClinicalTrials.gov%20is%20the%20worlds,range%20of%20diseases%20and%20conditions
https://nexus.od.nih.gov/all/2020/01/07/celebrating-20-years-of-clinicaltrials-gov-and-looking-to-the-future/#::text=ClinicalTrials.gov%20is%20the%20worlds,range%20of%20diseases%20and%20conditions

	Characteristics of interventional clinical trials registered in ClinicalTrials.gov, 2018-2023
	Introduction
	Methods
	Data source
	Sample selection
	Trial characteristics
	Data analysis

	Results
	General characteristics of trials started in 2023
	Characteristics of trials started in 2023 by sponsor
	Characteristics of trials started in 2023 by therapeutic area
	Differences in trial characteristics by start year
	Characteristics of phase 3 trials started in 2018
	Trial completion

	Discussion
	Policy strategies
	Limitations
	Conclusion

	References


