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Abstract

Background: Retinal detachment (RD) is a sight-threatening condition
that requires timely intervention to prevent irreversible vision loss. Despite
advances in surgical and pharmacologic management, the landscape of
RD registered clinical trials (RCT) remains under-characterized in the
literature. This study aimed to describe the characteristics, publication
trends, and potential gaps in RD trials registered on ClinicalTrials.gov.

Methods: A comprehensive search of ClinicalTrials.gov was conducted on
January 1, 2025, using keywords related to RD. Two authors independently
verified study eligibility, with discrepancies resolved by a third reviewer.
Data were extracted on study type, phase, sponsorship, location, population,
principal investigator characteristics, and completion status. Trials
completed before January 1, 2022, were analyzed for publication status
and outcomes using PubMed and Google Scholar. Statistical significance
was defined as p < 0.05.

Results: A total of 405 RD-focused CTs were identified. Over the past
two decades, RD trials increased significantly, although at a slower rate
than all RCTs. RD trials were predominantly interventional (74.1%) and
non-industry sponsored (85.2%). The most common study types were
drug-based (44.0%) and procedural interventions (33.7%). Majority
of trials were conducted internationally (p=0.0371) and focused on
adults (p=0.0008). Male principal investigators led 72.6% of trials, and
MD-only investigators accounted for the majority (61.2%). Among the
202 completed studies, 64.3% (p<0.003) were published, with positive
outcomes significantly more likely to be reported than negative ones
(84.6% vs. 15.4%, p < 0.0001).

Conclusion: This study provides a comprehensive overview of RD clinical
research. It illustrates the expanding global effort into this field. Less than
two-thirds of the completed trials were published, with positive outcome
studies significantly more represented in the published literature.

Keywords: Retinal detachment; ClinicalTrials.gov; Clinical trial
characteristics; Publication trends; Clinical trial reporting; Research
transparency; Ophthalmology.

Introduction

Retinal detachment (RD) is a sight-threatening condition requiring
timely intervention to prevent permanent vision loss. It occurs when the
retina separates from the underlying retinal pigment epithelium, disrupting
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photoreceptor function and leading to visual impairment and
potential blindness if leftuntreated [ 1]. RD significantly affects
patient quality of life, limiting daily activities and increasing
the burden on healthcare systems. Studies indicate vision-
related quality of life is substantially impaired in patients
following rhegmatogenous RD surgery [2]. While advances
in surgical techniques and pharmacologic interventions have
improved outcomes, optimizing treatment still necessitates
rigorous clinical research and data dissemination.

Clinical trials (CTs) are essential for evaluating emerging
treatments and redefining existing approaches. They
contribute to developing new interventions by testing their
safety and long-term outcomes in controlled settings. The
range of trials currently being investigated includes the
development of surgical techniques, novel biotechnological
therapies, and anti-inflammatory agents. Their findings
provide evidence to support such innovative treatments.

Despite the importance of novel clinical research findings,
determining the scope and emphasis of these trials is essential
for assessing advancements in the field and highlighting areas
with minimal knowledge. In response to the Food and Drug
Administration (FDA) Modernization Act of 1997, the U.S.
National Institutes of Health (NIH) established ClinicalTrials.
gov in 2000 as a public registry designed to provide
information on ongoing and completed clinical studies,
including study results, to support participant awareness and
inform future research [3]. Existing studies on publication
rates in ophthalmic subspecialties, such as glaucoma,
diabetic macular edema, age-related macular degeneration,
corneal diseases, and strabismus, have investigated patterns
in trial phase, sponsorship, geographic distribution, type
of intervention, and publication of results [4-7]. These
comprehensive analyses have helped shape pathways and
provided insights into the productivity of research.

To the best of our knowledge, no comparable systematic
reviews of RD trials have been done. This study seeks to
close this gap by offering a thorough descriptive examination
of RD clinical studies listed on ClinicalTrials.gov, mapping
out their characteristics and identifying potential trends. Our
findings may inform policies to improve trial registration,
reporting, and accessibility, ultimately supporting more
comprehensive and reliable evidence for RD management.

Materials and Methods

Trial Identification, Eligibility, and Temporal Trend
Assessment

We identified RCTs from Clinical Trials.gov (accessed on
January 01, 2025) with no time restriction using keywords
related to RD, including: "retinal detachment", "separation of
the neurosensory retina", "retinal break", "retinal tear", "retinal
hole", "posterior vitreous detachment" (PVD), "vitreoretinal

traction”, 'retinal pigment epithelium detachment",
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"lattice degeneration", "proliferative vitreoretinopathy"
(PVR), "retinoschisis" or '"retinal dialysis". Two authors
independently confirmed whether the study is on RD, with
a third author resolving disputes. This study used publicly
available, deidentified data from ClinicalTrials.gov and did
not involve human subjects, human tissue, or patient-level
identifiable information. Therefore, this study was exempt
from University of California, Irvine Institutional Review
Board (IRB) or Ethics Committee, in accordance with the
Declaration of Helsinki and institutional policies.

To compare the temporal trend of registered RD trials
with all ClinicalTrials.gov—registered trials over the past two
decades, annual counts of newly registered studies from 2004
through 2024 were extracted from ClinicalTrials.gov. For
comparability, annual study counts were indexed to the 2004
baseline year (index = 100), with subsequent years expressed
as relative changes compared with baseline.

Study Characteristics and Data Extraction

For each eligible RCT, we extracted the study
characteristics, including category, phase, location, funding,
gender, education of the principal investigator (PI),
enrollment number, and months to completion. Following
a similar methodology to Cehelyk [5], we categorized trials
according to these guidelines: 1) An industry-sponsored trial
has at least one industry organization as a sponsor. 2) Trials
were classified as early phase if they were in phase 1 or the
uncategorized phase, and late phase if they were in phase 1/2,
phase 2, phase 2/3, phase 3, or phase 4. 3) Studies conducted
with a principal investigator's location in the United States
were deemed domestic; otherwise, they were considered
international.

Assessment of Publication Status
Outcomes

and Study

To allow adequate time for a CT to publish its results,
a trial’s completion date was set (January 1, 2022) to allow
three years for results to be published before our analysis.
The process of verifying a publication status was performed
through a four-step method [5], First, the National Clinical
Trial (NCT) number for each study was searched in PubMed.
gov and Google Scholar. Second, the corresponding
ClinicalTrials.gov record was reviewed to identify any
associated or linked publications. Third, the publicly listed
study title was searched in both PubMed and Google Scholar.
Finally, the official study title, when different from the brief
trial title, was searched in these databases to identify the
publications. We defined a positive study if its publication
reported statistically significant results that aligned with the
trial’s main hypothesis.

Statistical Analysis

Categorical variables were analyzed using two-tailed
chi-square tests or Fisher’s exact tests where appropriate,
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and continuous variables were analyzed using two-tailed
t-tests. Temporal trends in indexed annual study counts were
evaluated using linear regression, with the slope of the fitted
line representing the year-to-year (YoY) percent change in
trial registrations. Differences in growth rates between RD
trials and all Clinical Trials.gov—registered trials were assessed
by comparing regression slopes. Statistical significance was
defined as p < 0.05, and analyses were performed using
Microsoft Excel 365.
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Results

The analysis, after screening for RD-focused trials,
consisted of 405 trials. Temporal trend analysis demonstrated
a significant year-to-year increase in RD clinical trial
registrations over the past two decades (slope representing
% YoY change = 11.7%; p=0.0002). In comparison, all
ClinicalTrials.gov-registered trials exhibited a steeper growth
trajectory (slope = 21.5%; p<0.0001), with the difference in
growth rates between RD trials and all clinical trials reaching
statistical significance (p = 0.0002) (Figure 1).

Table 1. Overall Characteristics of Analyzed Retinal Detachment Clinical Trials.

Overall Characteristics of Analyzed Retinal Detachment Trials

Variable All Trials | Interventional Observational P-Value Published | Non- Published | P-Value
(%) (%) (%) (%) (%)
Total 405 (100) 300 (100) 105 (100) 130 (100) 72 (100)
Study Type
Interventional 300 (74.1) 86 (66.1) 49 (68.1)
0.3634
Observational 105 (25.9) 44 (33.9) 23 (31.9)
Interventional Category
Biologic 9(2.2) 9 (3.0) 1(0.8) 0(0.0)
Device 39 (9.6) 39 (13.0) 7(54) 11 (15.3) 0.195
Drug 132 (32.6) 132 (44.0) 41 (31.5) 20 (27.8)
Procedure 101 (24.9) 101 (33.7) 32 (24.6) 15 (20.8)
Other 19 (4.7) 19 (6.3) 5(3.9) 34.2)
Phase
5;’22’ : ;:;fegi 280 (69.1) 175 (58.3) 105 (100) wooonr | 2708 52 (72.2) 0.8269
Late Phase** 125 (30.9) 125 (41.7) 0 38 (29.2) 20 (27.8)
Location
Domestic 100 (24.7) 82 (27.3) 18 (17.1) 0.0371 29 (22.3) 19 (26.4) 0.5139
International 305 (75.3) 218 (72.7) 87 (82.9) 101 (77.7) 53 (73.6)
Age Focus of Trial
Children Only 19 (4.7) 18 (6.0) 1(1.0) 7(5.4) 1(1.4)
Children and Adults 69 (17.0) 40 (13.3) 29 (27.6) 0.0008 26 (20.0) 11 (15.3) 0.2363
Adult Only 317 (78.3) 242 (80.7) 75 (71.4) 97 (74.6) 60 (83.3)
Sponsorship (Funding)
Industry 60 (14.8) 46 (15.3) 14 (13.3) 0.6195 13 (10.0) 15 (20.8) 0.0328
Non-Industry 345 (85.2) 254 (84.7) 91 (86.7) 117 (90.0) 57 (79.2)
Principal Investigator Gender
Male 294 (72.6) 210 (70.0) 85 (80.9) 0.0293 100 (76.9) 51 (70.8) 0.3399
Female 111 (27.4) 90 (30.0) 20 (19.1) 30 (23.1) 21(29.2)
Principal Investigator Education
MD Only 248 (61.2) 188 (62.7) 60 (57.1) 91 (70.0) 41 (56.9)
PhD Only 37 (9.1) 28 (9.3) 9 (8.6) 0622 10 (7.7) 5 (6.9) 0.3606
MD/PhD 61 (15.1) 44 (14.7) 17 (16.2) 26 (20.0) 6 (8.4)
Other/Unknown 59 (14.6) 40 (13.3) 19 (18.1) 3(2.3) 20 (27.8)
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Status (As of January 01, 2025)

Completed 263 (64.9) 179 (59.7) 84 (80.0)
Not Completed (Active) 100 (24.7) 83 (27.7) 17 (16.2) 0.0006
Withdrawn/Terminated 42 (10.4) 38 (12.7) 4 (3.8)
Average Enrollment Number of Completed Trials
Total 1029 76 3061 0.0289 870 1280 0.7548
Domestic 2189 89 9295 0.061 3520 72 0.4216
International 708 7 1920 0.1316 134 1613 0.2166
Average Months for Completion of Completed Trials
Mont_hs, study start_date to 29.19 27.76 32.21 02378 30.63 29.96 0.8786
Primary Completion (+ 28.45) (£21.13) (£ 39.69) (£27.67) (£ 34.52)
Montﬁs, study star't date to 31.99 30.81 34.48 0.3455 33.64 31.68 06657
Final Completion % (£29.29) (£22.12) (+ 40.50) (£ 28.26) (£ 35.26)

*Early Phase or Uncategorized: Phase 1 trial or uncategorized
**Late Phase: Phase 2/3, Phase 3, and Phase 4 trials.

T Primary completion: last primary outcome datapoint collection completed.

I Final completion: all datapoints collected.

=== RD clinical trials (slope = 11.7% per year, p=0.0002)
= All clinical trials (slope = 21.5% per year, p<0.0001)
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Figure 1: Annual trend (% year-to-year change) in the total RD CTs and the total CTs registered on ClinicalTrial.gov from 2004 to 2024. (Solid

lines represent linear best-fit trends).

Characteristics of RD trials (Category, Phase,
Location, Subjects, Funding):

The majority of RD trials were interventional trials
(74.1%). Within the interventional category, trials were
primarily more focused on drug-based interventions
(44.0%), followed by procedures (33.7%), devices (13%),
biologics (3.0%), and other interventions (6.3%). Early-
phase interventional trials were more common compared
to the Late-phase interventional trials (58.3% vs 41.7%,
p<0.0001). Assessing the studies' populations, the majority
of trials focused on adults only (78.3%), followed by those
that included both adults and pediatrics (17.0%), and lastly,
those that exclusively included pediatric subjects (4.7%). In

comparison to observational trials, interventional trials had
a higher focus on adults-only or pediatrics-only subjects
(p = 0.0008). 14.8% of all trials had industry funding, and
there was no significant difference in funding between
observational trials (13.3%) and interventional trials (15.3%)
(p=0.6195) (Table 1).

By comparing domestic versus international studies, the
majority of both interventional and observational trials were
performed internationally (72.7% vs. 27.3% for interventional
and 82.9% vs. 17.1% for observational, p=0.0371) (Table 1).
However, when analyzed by individual countries, the United
States was the leading nation (24.7%), followed by China
(10.4%), France (6.7%), Canada (5.4%), then Germany,
Japan, and Taiwan (2.2%) (Figure 2).
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Principal Investigator (PI), Trial Status, and

Enrollment:

Male PIs led the majority of trials compared to Female Pls
(70.0% vs. 30.0% for interventional and 80.9% vs. 19.1% for
observational, p = 0.0298). Factoring in the PIs’ education,
the majority of studies were led by MD-only investigators
(61.2%), followed by MD/PhD (15.1%), PhD-only (9.1%),
and other degrees (14.6%).

Out of the 405 studies, 263 (64.9%) were completed, 100
(24.7%) remained active, and 42 (10.4%) were withdrawn
or terminated. With statistical significance (p = 0.0006),
observational studies showed a greater completion rate than
interventional (80.0% vs. 59.7%) and a lower withdrawal rate
(3.8% vs. 13.67%). In comparison to interventional trials,
enrollment numbers were significantly higher in observational
studies {3061 vs 76}. Moreover, the average completion time
was 30.81 months for interventional trials and 34.48 months
for observational trials (Table 1).
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Publication Status and Study Outcomes:

Among the 202 trials completed before the set completion
date (January 01, 2022), 130 (64.3%) studies were published
(p=0.003), with a significant majority reporting positive
results compared to negative results (84.6% vs 15.4%,
p< 0.0001) (Figure 3). Interventional trials were published
more often than observational trials (66.1% vs. 33.9%)
among the completed and published studies (Figure 4),
with drug-based trials having the greatest publication rate
(31.5%). Trials conducted internationally accounted for the
majority of published trials (77.7%), and their publication
rate was slightly higher compared to domestic trials
(65.58% vs. 60.42%). 90.0% of published trials were non-
industry sponsored (p=0.0328) with a greater publishing rate
compared to industry-sponsored trials (67.24% vs 46.43%).
Among principal investigators, male-led trials (76.9%) were
published more frequently than female-led studies (23.1%),
and the highest publishing rate was achieved by MD-only
investigators (70.0%) when compared to those headed by
PhD, MD/PhD, or other degrees (Table 1).
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Figure 2. Global Distribution of Retinal Detachment Clinical Trials by Country and Study Type (A. All RD Trials, B. Interventional vs

Observational RD Trials, C. Published vs Non-Published RD Trials).
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Figure 4: A. Published Interventional and Observational Clinical
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Discussion

The findings of this study provide a comprehensive
overview of RD trials registered on ClinicalTrials.gov.
Over the past two decades, RD trial registrations increased
significantly, though at a slower rate than the overall clinical
trial landscape. Most RD trials were interventional, early
phase, adult-focused, and predominantly non-industry
sponsored. Observational studies demonstrated higher
completion rates and larger enrollment than interventional
trials. Among completed trials, approximately two-thirds
were published, with published studies more frequently
reporting positive outcomes.

Although retinal diseases account for the highest number
of ophthalmic RCTs [8], RD trial growth remains modest
compared with overall RCT expansion, likely reflecting
surgical complexity and recruitment -challenges. The
predominance of interventional trials highlights ongoing
innovation in pharmacologic and surgical reattachment
strategies and the need for research in neuroprotection,
retinal biology, and minimally invasive techniques
[9-11] and, the high proportion of early-phase trials suggests
continued exploration of novel therapies and challenges in
trial advancement.

From an epidemiological perspective, RD represents
a major cause of vision loss, with an Annual incidence of
12.17 per 100,000 [12]. Although the United States is the
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leading nation in the RD clinical field, our study and prior
literature have pointed out the increasing RCT activity in
East Asia, specifically China [13]. The burden of RD and the
widespread interest in RD research are demonstrated by the
geographic distribution of RCTs conducted internationally.
Given the growing incidence of RD and the variety of clinical
manifestations, multicenter trials are critical for guiding
optimal therapies.

Observational studies showed higher completion, lower
withdrawal, and greater enrollment than interventional
trials, reflecting simpler designs, lower risk, fewer eligibility
barriers, and reduced funding needs [14,15]. With most RD
trials were non-industry funded by academic and public
sources, it indicates the sustained governmental support for
retinal research, including initiatives such as the National
Eye Institute Audacious Goals Initiative [16]. Additionally,
our study highlights that among the completed trials,
64.3% reached publication. This pattern is on par with
previously identified trends in clinical ophthalmic research.
Approximately 81% of completed ophthalmology RCTs
have not been published [17]. RD publication rates were
comparable to age-related macular degeneration and diabetic
macular edema (~67%) [18], higher than (51.9%) [5]. and
strabismus (59%) [7], but remained moderate relative to
other fields, including oncology (72.5%) [19], cardiology
(56%) [20] and neurology (46%) [21]. Despite this
satisfactory publication rate, one-third of RD trials remain
unpublished beyond expected timelines. Although delays
may reflect ongoing analysis or peer review, most studies are
published within two years, making a three-year window is
an appropriate benchmark for evaluating publication activity
[22]. Among those published RD trials, 84.6% reported
positive primary outcomes, consistent with prior literature
showing preferential publication of positive findings [23,24].
Similar patterns are seen in cataract trials, where positive
studies were published more often than negative ones [25].
While multiple factors may contribute to this pattern, this
descriptive data helps characterize RD trial dissemination
and captures current research practices and outcomes.

This study found that both interventional and observational
RD trials were predominantly led by male Pls, reflecting
persistent gender disparities in clinical trial leadership. This
aligns with broader evidence showing that women comprise
only about one-third of clinical trial PIs [26,27], with
ophthalmology among the lowest-represented specialties.
Contributing factors include the low proportion of women
in vitreoretinal surgery, fewer women in senior academic
and funded leadership roles, disparities in authorship, and
longer peer-review timelines [28-30]. Together, these
multifactorial barriers identify the need for initiatives to
promote gender equity in research leadership. Furthermore,
MD-only investigators led most RD trials (61.2%), exceeding
MDPHD, PhD-only, and other degree holders, consistent with
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broader trends showing MDs more frequently lead clinical
research [31,32]. This likely reflects institutional emphasis on
physician-led studies and the surgical nature of RD, which
requires licensed surgeons to serve as Pls.

Although this study provides insight into RD trial
publication trends, several limitations warrant consideration.
Reliance on ClinicalTrials.gov may have excluded trials
registered in other databases. Some trials classified as
unpublished may still be undergoing manuscript preparation,
potentially underestimating publication rates. Linking trials
to publications is challenging due to inconsistent reporting
of registry identifiers (e.g., NCT numbers) [33], with only a
minority of studies including direct registry-publication links
and many requiring manual matching because of title changes
or author name variations [34-36]. Additionally, this analysis
focused on peer-reviewed journal publications and did not
capture alternative dissemination formats, such as conference
abstracts, preprints, or registry-posted results, which may still
contribute to knowledge dissemination [37].

To further explore the barriers to publication rates, future
research should explore barriers to trial publication using
qualitative approaches, such as investigator surveys, to assess
logistical challenges, time constraints, perceived impact, and
journal acceptance [37]. Longitudinal analyses could evaluate
publication trends over time, particularly in light of increased
FDA enforcement and WHO reporting recommendations of
a 12-month deadline for registry reporting and a 24-month
deadline for journal publication [38,39]. Additionally,
exploring innovative dissemination strategies (centralized
trial result repositories or automated registry-publication
linking) may help reduce reporting delays [21] and strengthen
the evidence base for RD management and clinical decision-
making.

Conclusion

This study characterizes the design, distribution, and
reporting patterns of RD trials registered on ClinicalTrials.
gov. Approximately two-thirds of completed trials were
published, with positive findings reported more frequently
than negative ones. These results offer a descriptive overview
of current research activity and may help inform future efforts
to support consistent reporting and evidence generation in
retinal detachment clinical research.
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