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ABSTRACT

Introduction: We aimed to characterize the contemporary landscape, completion rates, and
predictors of completion of clinical trials in testicular and penile cancers.

Methods: We performed a registry-based cohort analysis of ClinicalTrials.gov to identify
interventional and observational trials in testicular or penile cancer initiated between January
1, 2000, and October 1, 2025. Trials withdrawn before enrollment, supportive-care or non-
oncologic studies, epidemiologic investigations, and basket trials without predefined disease-
specific enrollment targets were excluded. Extracted variables included trial design,
enrollment targets, funding source, geographic region, and completion status. Firth’s
penalized logistic regression was used to assess predictors of trial completion. Kaplan-Meier
and Cox proportional hazards models evaluated time to trial completion.

Results: Eighty-three eligible trials were identified, including 34 penile and 49 testicular
cancer studies. Most trials were early-phase, non-randomized, and small. Overall completion
rates were low (38% for penile cancer and 41% for testicular cancer), with no significant
difference by disease site. Trials conducted outside North America were significantly more
likely to complete than North American studies (adjusted odds ratio 10.21; 95% confidence
interval [CI] 2.11-68.27). Time-to-event analyses similarly demonstrated faster completion
among non-North American trials (multivariable hazard ratio 5.02, 95% CI 1.84-13.66).
Conclusions: Clinical trials in rare urologic cancers demonstrate persistently low completion
rates and substantial geographic disparities, highlighting the need for improved international
collaboration and alternative trial frameworks to enhance trial feasibility and completion.
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INTRODUCTION

Conducting clinical trials in rare cancers is inherently challenging. Limited patient
populations lead to slow and geographically fragmented accrual, and randomized trials are
often underpowered to detect meaningful treatment differences.! As a result, progress has
been constrained, and for many rare cancers the standard of care has remained unchanged.?
In the United States, rare cancers are defined by the National Cancer Institute (NCI) as an
incidence of fewer than 15 per 100,000 people per year,® while in Europe, a cancer is
considered rare when it occurs in fewer than 6 per 100,000 persons per year.* These
definitions place testicular and penile cancers within the category of rare urologic cancers,
with global age-standardized rate (ASR) of 1.8 per 100,000 for testicular cancer and 0.8 per
100,000 for penile cancer.® Despite advances in systemic therapy and surgical techniques for
many malignancies, the management of these tumors has lagged.®” The need for innovation
is clear: while testicular cancer is associated with excellent overall survival, many survivors
experience long-term treatment-related toxicities, and a subset of young men with poor-risk
metastatic disease continues to have poor survival outcomes.® In penile cancer, patients often
undergo mutilating surgery and receive poorly tolerated systemic chemotherapy regimens, yet
survival rates have shown little improvement over time.® The scarcity of advanced-stage
clinical trials and minimal industry investment has resulted in limited clinical guidelines and
an absence of new FDA-approved therapies for both penile and testicular cancers.” Against
this backdrop, we aimed to analyse the contemporary landscape of clinical trials in rare
urologic cancers, focusing on testicular and penile cancers, outlining prevailing trends,
identifying unmet needs, and discussing challenges in trial design as well as opportunities for
future progress in these rare genitourinary malignancies.

METHODS

Data sources and search strategy

ClinicalTrials.gov is a publicly accessible registry of clinical research studies maintained by
the U.S. National Library of Medicine. It provides up-to-date information on ongoing and
completed clinical trials submitted and updated by trial sponsors and investigators, including
studies conducted in more than 200 countries. We applied a predefined keyword-based search
strategy using Boolean operators (OR) to capture synonymous terminology for testicular and
penile cancer within ClinicalTrials.gov. Because registry searches do not rely on PubMed
MeSH indexing, relevant synonyms were incorporated directly into the query string.
ClinicalTrials.gov was queried on October 15, 2025 for studies started between January 1,
2000, and October 1, 2025, using the following terms: ‘testicular neoplasms OR testicular
cancer OR testicular germ cell tumor OR testis cancer’ OR ‘penile cancer OR penile
carcinoma OR penile neoplasms OR penile squamous cell carcinoma.’

Study eligibility and data extraction

Eligible studies included interventional or observational trials enrolling patients with either
testicular or penile cancer. We excluded studies that were withdrawn before recruitment,
supportive-care trials, and those with non-oncologic primary endpoints (e.g., psychosocial or
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fertility outcomes). Etiologic and epidemiologic investigations, such as environmental or
occupational exposure case—control studies, were also excluded. In addition, basket trials
(e.g., HPV-associated cancers or rare solid tumor cohorts) were excluded unless they
specified a predefined enrollment target for patients with testicular or penile cancer and
reported disease-specific recruitment targets.

Diagnostic studies were eligible if they (i) enrolled patients with pathologically confirmed
testicular or penile cancer, or (ii) were performed to establish a diagnosis in patients with
clinical or radiologic suspicion of these malignancies and evaluated oncologic diagnostic
performance or clinically actionable diagnostic endpoints. Studies focused on survivorship,
psychosocial outcomes, or other non-oncologic assessments were excluded. For each eligible
trial, we collected information on study location (single-centre vs. multicentre), start date,
primary completion date, overall completion date, date of results publication, enrollment,
intervention type, funding source (institutional, industry, government, or foundation),
randomization status, masking, study phase, disease stage, line of therapy, trial completion
status, and primary outcome. In cases of trial discontinuation or termination, the reported
reason was recorded as listed on ClinicalTrials.gov. Interventions were categorized as
medical, procedural (including radiation-based), diagnostic, or other. Medical interventions
were further sub-classified according to therapeutic class (e.g., chemotherapy,
immunotherapy, antibody—drug conjugates).

Statistical analysis

Data was analyzed using descriptive and inferential statistics. Continuous variables were
summarized as medians with interquartile ranges (IQRs) and compared using the Mann—
Whitney U test, as appropriate. Categorical variables were reported as frequencies and
percentages and compared using the Chi-square test or Fisher’s exact test when cell counts
were small.

Primary Analysis: The primary analysis assessed factors associated with clinical trial
completion versus termination, as well as time to trial completion.

Univariate analyses were first performed to evaluate associations between individual trial
characteristics and trial completion status. For the binary outcome (completion vs
termination), Firth’s penalized logistic regression was used to account for small sample sizes
and rare outcome categories. Covariates included disease site (penile vs testicular), trial phase
(early [I/II] vs late [III/IV] or not applicable), funding source (industry vs non-industry),
geographic region (North America vs Europe/other), randomization (yes/no), intervention
type (medical vs procedural/radiation/diagnostic/device/other), single- versus multicentre
design, and planned enrollment.

Variables with clinical relevance and adequate data distribution were included in a
multivariable Firth logistic regression model to identify independent predictors of trial
completion. Results are reported as odds ratios (OR) with 95% confidence intervals (CI).

In parallel, time-to-event analyses evaluated factors associated with time from trial
registration to completion. Trial completion was the event of interest. Trial status was
determined using the ClinicalTrials.gov “Overall Status” field. Time to completion was
measured from trial initiation to the registry-reported study completion date. Trials terminated

3
© 2026 Canadian Urological Association



CUAJ - Original Research Eigner et al
Clinical trials in rare urologic cancers

prior to completion were treated as censored at the time of termination. All remaining trials
were considered ongoing and administratively censored at the date of data extraction.
Kaplan—Meier curves were generated, with group comparisons performed using the log-rank
test. Multivariable Cox proportional hazards models incorporated the same covariates as the
logistic regression analyses.

Secondary Analysis: The secondary analyses examined temporal trends in clinical
trial activity and trial design characteristics over the study period. Annual counts of registered
and completed trials were summarized descriptively, and monotonic trends were assessed
using Kendall’s rank correlation coefficient (1) between calendar year and trial counts.
Changes over time in the annual proportions of completed trials, randomized designs, and
industry-funded studies were similarly evaluated using Kendall’s t.

Exploratory Analysis: Lastly, exploratory subgroup analyses stratified temporal trends
by disease site (penile vs testicular) and funding source (industry vs non-industry). All
statistical tests were two-sided, with p <0.05 considered statistically significant. Analyses
were performed using R version 4.3.2 (R Foundation for Statistical Computing, Vienna,
Austria).

RESULTS

Overview of included trials

The database query returned 132 penile cancer and 335 testicular cancer trials registered
between January 2000 and October 2025.

After applying the study inclusion and exclusion criteria, 34 penile and 49 testicular cancer
trials remained for analysis (Figure 1).

Trial characteristics
Penile and testicular cancer trials showed similar profiles (Table 1). Most were early-phase
(I/11: 26/34 [76.5%] vs 25/49 [51.0%]), interventional (32/34 [94.1%] vs 38/49 [77.6%]), and
non-randomized open-label in design (31/34 [91.2%] vs 41/49 [83.7%]). Drug-based
therapies predominated (27/34 [79.4%] vs 28/49 [57.1%]), although testicular cancer studies
more often included device or diagnostic interventions (12/49 [24.5%] vs 4/34 [11.8%]).
Most trials were conducted in Europe (20/34 [58.8%] vs 31/49 [63.3%]), and nearly half in
each group were single-centre. Studies largely enrolled patients with advanced disease and
planned small cohorts: median 32 participants [IQR 24—42] for penile and 50 [IQR 30-210]
for testicular cancer. Completion rates were comparable at data cutoff (13/34 [38.2%] vs
20/49 [40.8%)]).

Primary analysis: Trial Completion and Determinants
Trial completion varied substantially across study characteristics. Disease site (penile vs
testicular) was not independently associated with trial completion on univariate or
multivariable analysis. Geographic region was the strongest determinant of trial completion,
with European studies completed more frequently than those conducted in North America
(49.0% vs 24.0%). This association was significant on univariate analysis (OR 6.54; 95% ClI
1.72-27.67) and remained robust after multivariable adjustment (aOR 10.21; 95% CI 2.11-
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68.27; Table 2 and Figure 2). Notably, no North America-based penile cancer trial reached
completion during the study period.

Industry-funded trials demonstrated higher crude completion rates than non-industry
studies (50.0% vs 36.1%); however, funding source was not independently associated with
completion after adjustment (aOR 0.35; 95% CI 0.05-1.86). Interventional trials were more
likely to be completed than observational studies (44.3% vs 15.4%), with drug-based
interventions exhibiting the highest completion rates (49.1%); However, neither study type
nor intervention type was significantly associated with trial completion in univariate analyses
(univariate OR 0.66; 95% CI 0.08-7.75 for observational vs interventional studies, and
univariate OR 0.51; 95% CI 0.05-2.81 for drug vs non-drug interventions). Trial phase,
randomization status, and multicentre design were likewise not significantly associated with
trial completion and were therefore not retained as independent predictors in adjusted models
(all p>0.05).

Time-to-event analysis

Kaplan—Meier analysis of the overall cohort demonstrated a median time to trial completion
of 11.75 years (95% CI 5.33—not estimable; Figure 3). When analyzed by geographic region,
trials conducted in Europe or other regions exhibited a significantly faster time to completion
compared with those conducted in North America, as assessed by the log-rank test (p =
0.013). Consistent with this finding, univariate Cox regression indicated a higher hazard of
completion among Europe/Other trials (HR 2.98, 95% CI 1.21-7.30).

In multivariable Firth-penalized Cox proportional hazards analysis, geographic region
remained independently associated with time to trial completion, with Europe/Other trials
demonstrating a significantly higher hazard of completion compared with North American
trials (HR 5.02, 95% CI 1.84-13.66; p < 0.001). Industry funding was also independently
associated with a higher hazard of completion (HR 2.45, 95% CI 1.09-5.49; p = 0.029). In
contrast, multicentre design was not independently associated with time to completion (HR
1.33,95% CI 0.64-2.75; p = 0.441), while trials with a planned enrollment of >20
participants exhibited a markedly lower hazard of completion compared with smaller trials
(HR 0.06, 95% CI 0.02-0.17; p < 0.001; Table 3).

Temporal trends in trial activity and design

Between 2000 and 2025, annual registration of penile and testicular cancer trials remained
low, with a median of 4 trials per year (range 1-7), and no clear monotonic change over time
(Figure 4; Supplementary Table 1). In contrast, the proportion of trials reaching completion
declined significantly across the study period (Kendall’s T =—0.39, p = 0.013), decreasing
from near-complete completion rates in the early 2000s to fewer than 25% in more recent
years (Figure 4; Supplementary Table 2).

No consistent temporal trends were observed in randomization rates or industry funding
proportions overall. When stratified by disease site, testicular cancer trials demonstrated a
significant decline in the proportion of randomized studies over time (t =—0.35, p = 0.039),
whereas no corresponding trend was observed among penile cancer trials (Supplementary
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Table 2). Across all years, the majority of trials remained non-randomized and non—industry
funded.

DISCUSSION

A clinical trial’s feasibility, reflected by its ability to complete as intended, is predicated on
meticulous planning. Rare cancers are uniquely difficult, as small, heterogeneous, and
geographically dispersed patient populations amplify operational risk. Testicular and penile
cancers represent rare urologic malignancies at the population level, despite the relative
clinical familiarity of testicular cancer within younger patient populations. Completion
determines whether assumptions about sample size, timelines, randomization, and endpoint
selection translate into interpretable evidence and inform regulatory review and clinical
guideline development. We evaluated testicular and penile cancer trials registered over 25
years.

Our primary analysis demonstrated that geographic location was strongly associated
with trial completion. Overall, 33 of 83 eligible trials (39.8%) reached completion, but this
outcome varied markedly by region. Trials conducted in Europe/Other regions were more
than seven times more likely to be completed than those based in North America, and this
effect remained consistent across disease site, study phase, and funding source. Notably,
within our study cohort, no North America—based penile cancer trial achieved completion
during the study period. The impact of geographic region persisted after adjustment for
clinically relevant covariates and supported by time-to-event analyses, with European/Other
trials completed earlier than North American studies.

Stensland et al. similarly observed reduced completion rates among U.S.-only
urologic oncology trials.'” Because the association persisted after adjustment for funding
source, trial design, and enrollment size, it likely reflects broader system-level factors not
captured in registry variables. Europe has well-established rare-cancer research ecosystems
and cross-border referral infrastructures that facilitate centralized coordination, multicentre
accrual, and harmonized trial conduct,'! advantages that are particularly critical when eligible
patients are scarce. Patient-level financial barriers, including travel and treatment-related
costs, are generally lower and more predictable in many European health systems, whereas
out-of-pocket expenses remain a frequent obstacle to trial participation in the United States.!?
In addition, as of 2022, the European regulatory environment benefits from the Clinical Trials
Regulation and its centralized submission system, which streamlines approvals and reduces
start-up delays across multiple countries.!® Together, these differences create a more
favorable landscape for trial completion in rare cancers across Europe.

Another factor that may contribute to the relative feasibility of clinical trials for penile
and testicular cancer in Europe is simple epidemiology, with more patients available for
enrollment. Incidence rates of testicular cancer are higher in Western, Northern, and Southern
Europe compared with the United States,'* and, given the markedly higher prevalence of
circumcision in the United States'®>, among other contributing factors, penile cancer incidence
is higher in most European countries. '®

The finding that nearly one in three trials failed to complete highlights a significant
feasibility gap compared with other genitourinary malignancies, where prior work estimates
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failure rates closer to one in six.!® This difference likely reflects the extreme rarity of
testicular and penile cancers, which magnifies the logistical and accrual challenges intrinsic
to clinical research in small populations.

Implementing clinical trials is challenging, but barriers are amplified in rare tumors,
making careful planning essential, particularly around endpoint selection and realistic accrual
targets. The lower completion hazard observed in trials with larger planned enrollment likely
reflects prolonged accrual timelines inherent to rare cancers, where higher recruitment targets
may substantially delay completion. Endpoints must be both clinically meaningful and
operationally achievable within small, slow-accruing populations. As Steidle et al.
demonstrated,'” selecting an appropriate primary endpoint has downstream regulatory
implications; trials showing patient-centred efficacy signals, such as OS (when feasible) or
validated surrogates like independently assessed ORR with durability or PFS with blinded
review, are more likely to inform approvals and guidelines. In parallel, accrual planning is
critical. Prior analyses show that poor accrual is the leading cause of trial failure,'® and even
some trials that technically reach completion do so with insufficient sample size,'® limiting
statistical power and interpretability.

Beyond operational factors, disease-specific characteristics also constrain trial
activity. In metastatic testicular cancer, cisplatin-based regimens already cure approximately
85 percent of patients,?® making it extremely difficult to demonstrate meaningful
improvement without prohibitively large sample sizes. Non-inferiority designs aimed at
reducing toxicity encounter similar challenges because very high baseline cure rates leave
little acceptable margin. These limitations can reduce enthusiasm among both investigators
and industry, since small patient populations combined with limited potential for new
approvals offer minimal commercial incentive.?!

Nevertheless, several developments over the last decades offer reasons for optimism.
Historically, drug development for rare cancers was considered financially impractical due to
limited commercial potential. In response, the U.S. FDA enacted the Orphan Drug Act in
1983, providing incentives such as market exclusivity, tax credits, and regulatory support to
stimulate investment in rare-disease therapeutics.?? In our cohort, 66% of trials evaluated
medical therapies, including agents developed through orphan designation. For example,
brentuximab vedotin, originally designed for CD30-positive lymphomas, was studied in
testicular cancer in phase II trials such as NCT02689219 and NCT01851200.

Recent advances in next-generation sequencing and precision oncology have enabled
tumor-agnostic therapeutic strategies.> By selecting treatment based on molecular alterations
rather than tumor origin, these approaches broaden eligibility and facilitate accrual across
otherwise rare subgroups.>*

Innovative trial designs have also emerged to address many of the structural barriers
highlighted by our findings. Basket trials enroll patients based on shared molecular or
biological features rather than tumor site, allowing accrual across multiple rare histologies. 2°
For instance, some studies have grouped penile cancer with HPV-related malignancies under
a unified protocol. However, we elected not to include most basket trials in our analysis
because many do not prespecify a minimum enrollment for penile or testicular cancer, and in
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many cases, it is unclear whether any such patients actually participated. Platform and other
master-protocol designs provide an additional solution by studying multiple therapies or
molecularly defined cohorts under a single framework, pooling patients across institutions
and simplifying activation to overcome the fragmentation and slow accrual that limit
traditional stand-alone studies.?

Despite initiatives that should, in principle, concentrate more research on these rare
malignancies, our temporal analysis did not show an increase in the number of registered
trials over time. This absence of growth does not necessarily imply that fewer patients with
penile or testicular cancer are accessing research therapies, as some may be enrolled in
excluded study designs. For example, Puljak et al. identified 50 interventional GCT trials
enrolling both ovarian and testicular cancer.?’

This study has several limitations. First, ClinicalTrials.gov was our sole registry, and
not all European or international studies are consistently registered there. Many European
trials are registered in EudraCT or other regional platforms, and some academic studies may
not be listed on ClinicalTrials.gov. Our dataset may underrepresent non—North American
activity, potentially exaggerating geographic differences. Second, registry entries rely on
investigator-submitted information and are subject to delays, incomplete fields, or inaccurate
reporting. Key variables such as accrual targets, reasons for termination, or publication of
results may be missing or updated after completion. Finally, “completion” does not guarantee
scientific success; some trials finish with inadequate accrual or without published outcomes,
limiting their clinical impact. Because termination precludes completion, competing-risk
methods could be considered; however, given the exploratory design and limited sample size,
we used a standard Cox framework and interpret hazard estimates cautiously.

Future efforts should prioritize designs that enhance feasibility in small populations,
including centralized referral networks and multinational master-protocol trials. Harmonized
registry reporting and prespecified penile or testicular cohorts within broader multi-tumor
studies would improve transparency and relevance. Strategies such as remote participation
and patient-support mechanisms may broaden access and increase enrollment of eligible
patients.

CONCLUSIONS

This study demonstrates that clinical research in penile and testicular cancer is faltering.
Trials remain scarce, underpowered, and frequently terminate before completion, particularly
in North America. These failures prevent meaningful advances for patients with rare GU
tumors. European rare-cancer networks and streamlined regulatory pathways appear to offer a
workable blueprint. Unless the U.S. adopts comparable infrastructure, multinational accrual
pathways, centralized approvals, realistic enrollment targets, and patient financial protections,
the field will continue to stagnate. Immediate investment in efficient, collaborative trial
models is needed for innovation to reach this underserved population.
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FIGURES AND TABLES

Figure 1. Trial selection flow diagram.

(January 2000 - October 2025)

/\

Penile cancer trial identified | ‘ Testicular cancer trial identified

‘ ClinicalTrials.gov search ‘

(n=132) (n=335)

Excluded (n= 384 total):
Withdrawn trials
Supportive-care trials
MNon-oncologic primary
endpoints
Etiologic/epidemiologic
investigations

Basket trials
Mislabeled (not
penile/testis)

Trials included in the study Trials included in the study
(n=34) (n=489)

Figure 2. Forest plot of multivariable predictors of trial completion.
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Figure 3. Kaplan-Meier curves for time to trial completion (A) overall; and (B) by region.
Kaplan-Meier survival analysis shows the unadjusted hazard ratio with statistical significance
assesed using the log-rank test. In (A), the overall cohort is shown, with a median time to trial
completion of 11.75 years (95% CI 5.33-not estimable). In (B), time to trial completion is
shown by geographic region, demonstrating a higher rate of completion among Europe or
other region trials compared with trials conducted in North America (unadjusted hazard ratio
2.98, 95% confidence interval [CI] 1.21-7.30, log-rank p=0.013).
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Figure 4. Temporal trends in penile and testicular cancer trials (2000—2025). (A) Annual
number of registered trials stratified by recruitment status. Bars are color-coded

to indicate completed, terminated, ongoing, and other/suspended trials. (B) Annual proportion
of trials reaching completion; point size reflects the number of trials registered per year.
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Table 1. Baseline characteristics of penile and testicular cancer trials
Characteristic Overall (n=83) | Penile (n=34) Testicular
(n=49)
Trial characteristics
Geographic region, n (%)
North America 25 (30.1) 8(23.5) 17 (34.7)
Europe 51 (61.4) 20 (58.8) 31 (63.3)
Other 5 (6.0) 5(14.7) 0 (0.0
Not reported 2 (2.4) 1(2.9) 1(2.0)
Study setting, n (%)
Single-center 41 (49.4) 17 (50.0) 24 (49.0)
Multicenter 38 (45.8) 15 (44.1) 23 (46.9)
Not reported 4 (4.8) 2 (5.9) 2 (4.1)
Primary sponsor, n (%)
Non-industry 61 (73.5) 22 (64.7) 39 (79.6)
Industry 22 (26.5) 12 (35.3) 10 (20.4)
Study phase, n (%)
Early (1/2) 51 (61.4) 26 (76.5) 25 (51.0)
Late (3.4) 7 (8.4) 1(2.9) 6 (12.2)
Not reported/not applicable 25 (30.1) 7 (20.6) 18 (36.7)
Randomization, n (%)
Non-randomized 72 (86.7) 31(91.2) 41 (83.7)
Randomized 11 (13.3) 3(8.8) 8 (16.3)
Masking, n (%)
Blinded 0 (0.0 0 (0.0 0 (0.0
13
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Open-label/not applicable 83 (100.0) 34 (100.0) 49 (100.0)
Study type, n (%)
Interventional 70 (84.3) 32 (94.1) 38 (77.6)
Observational 13 (15.7) 2(5.9) 11 (22.4)
Therapeutic category, n (%)
Drug 55 (66.3) 27 (79.4) 28 (57.1)
Procedure/radiotherapy 13 (15.7) 4 (11.8) 9 (18.4)
Device/diagnostic 16 (19.3) 4 (11.8) 12 (24.5)
Estimated enrollment, median 40 [25-83] 32 [24-42] 50 [30-210]
(IQR)
Not reported, n 3 0 3
Trial initiation year, median 2016 [2009— 2019 [2015-2022] | 2014 [2007—
(IQR) 2020] 2018]
Disease characteristics
Stage, n (%)
Localized/early stage - Stage I-11: 12 Stage I: 12
(35.3) (24.5)
Regional disease - - Stage I1: 7
(14.3)
Advanced disease - Stage H1-1V: 22 Stage I11I: 24
(64.7) (49.0)
Multiple stages - - 6 (12.2)
Line of therapy, n (%)
First-line — 14 (41.2) 14 (28.6)
> Second-line — 15 (44.1) 21 (42.9)
Not applicable - 5(14.7) 14 (28.6)

Data are presented as n (%); median [Q1, Q3]. NR: not reported; NA: not applicable.
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Table 2. Trial completion rates and predictors of completion by study characteristic

Variable Category Completed/total | Completed/total | Completed/total | Univariate | p Adjusted |p
—all — penile — testicular OR (95% OR (95%
Cl) Cl)
Disease site Testicular — - - 1.32 (0.37—- | 0.668 | — -
4.67)
Funding source Non-industry 22/61 (36.1) 7/22 (31.8) 15/39 (38.5) Ref - Ref -
Industry 11/22 (50.0) 6/12 (50.0) 5/10 (50.0) 0.79 (0.22—- [0.720 |0.35 0.221
2.98) (0.05-
1.86)
Geographic region | North America | 6/25 (24.0) 0/8 (0.0) 6/17 (35.3) Ref - Ref -
Europe/other 27/56 (48.2) 11/25 (44.0) 16/31 (51.6) 6.54 (1.72— | 0.006 |10.21 0.003
27.67) (2.11-
68.27)
Trial phase Early (1/2) 24/51 (47.1) 10/26 (38.5) 14/25 (56.0) Ref - - -
Late (3/4) 3/7 (42.9) 0/1 (0.0) 3/6 (50.0) 1.10 (0.16- |0.930 |- -
12.25)
Randomization Non- 29/72 (40.3) 12/31 (38.7) 17/41 (41.5) Ref - - -
randomized
Randomized 4/11 (36.4) 1/3 (33.3) 3/8 (37.5) 0.70 (0.13- |0.685 |- -
4.49)
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Study type Interventional 31/70 (44.3) 13/32 (40.6) 18/38 (47.4) Ref - - -
Observational 2/13 (15.4) 0/2 (0.0) 2/11 (18.2) 0.66 (0.08— |0.708 |- -
7.75)
Intervention type | Non-drug 6/28 (21.4) 4/8 (50.0) 2/20 (10.0) Ref - - -
Drug 27/55 (49.1) 10/27 (37.0) 17/28 (60.7) 0.51 (0.05- |0.462 |- -
2.81)
Centres Single-center 17/41 (41.5) 7/17 (41.2) 10/24 (41.7) Ref - Ref -
Multicenter 16/38 (42.1) 6/15 (40.0) 10/23 (43.5) 0.61(0.16— |0.441 |0.68 0.639
2.13) (0.13-
3.54)
Enrollment size <20 7/8 (87.5) 5/6 (83.3) 2/2 (100) Ref - Ref -
>20 26/75 (34.7) 8/28 (28.6) 18/47 (38.3) 0.15(0.00- |0.108 |0.12 0.094
1.40) (0.00-
1.35)
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Table 3. Multivariable Cox proportional hazards model for time to completion

Variable Hazard ratio 95% confidence p
interval

Region:

Europe/other (vs. 5.02 1.84-13.66 <0.001

North America)
Funding: Industry

. 2.45 1.09-5.49 0.029
(vs. non-industry)
Centers:
Multicenter (vs. 1.33 0.64-2.75 0.441
single-center)
Planned enrollment | . 0.02-0.17 <0.001

>20 vs. <20
Cox proportional hazards model; robust standard errors.
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