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ABSTRACT

Clinical trials are fundamental to evidence-based medicine, as they employ rigorous scientific methods to evaluate
the efficacy and safety of new therapies aimed at preventing or treating diseases, including cancer. Successful
completion of these trials relies heavily on participant enrollment. Although over 70% of Americans express
willingness to participate in clinical trials, fewer than 5% of adult cancer patients actually enroll, highlighting a
substantial gap between intent and participation. This challenge is evident in trials involving men with prostate
cancer (PCa) on active surveillance (AS), where the target population is predominantly over 50 years old, and
recruitment and enrollment difficulties have been widely reported. Current participation rates for men in primary
and secondary chemoprevention trials remain unknown. Moreover, unforeseen environmental events, such as
pandemics or natural disasters that disrupt the economy, personal circumstances, travel, or in-person study
procedures, underscore the importance of continuously identifying recruitment obstacles and developing solutions
to ensure the timely completion of early-phase chemoprevention trials. Evidence from recent studies indicates that
cancer prevention trials were disproportionately affected by the pandemic compared to treatment trials. This
manuscript aims to share our experience in systematically assessing both protocol- and patient-level barriers to
recruiting men on AS for PCa within a chemoprevention trial at the Comprehensive Cancer Center (CCC), while
describing the current strategies employed to sustain enrollment. Using data from our ongoing trial as an example,
we discuss approaches to enhance clinical trial recruitment overall, which may guide the design of future cancer
chemoprevention studies and help prioritize strategies that efficiently target and engage the intended population.
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Introduction

The American Cancer Society projects that in 2022, the United States will see 268,490 new cases of prostate
cancer (PCa), with 34,500 men dying from the disease [1]. Approximately 84% of diagnosed PCa cases are low-
grade, for which the 5-year survival rate approaches 100%, in contrast to 31% for men with metastatic disease.
This shift reflects the widespread use of serum prostate-specific antigen (PSA) screening, which has markedly
increased the detection of low-grade PCas (Gleason < 6), tumors that generally pose minimal risk of progression
or mortality [2—5]. However, overdiagnosis of PCa can lead to overtreatment of low-risk disease, exposing patients
to unnecessary morbidity without meaningful improvement in cancer-specific survival [4, 6]. As a result, active
surveillance (AS) has emerged as the preferred management approach for men with low-grade disease, offering
individualized monitoring of disease progression through PSA kinetics, imaging, and periodic biopsies, with
timely intervention when needed [6]. In a 15-year follow-up of a large AS cohort, Klotz et al. (2015) [7] reported
a 98% disease-specific survival for Gleason 3+3 tumors, findings corroborated by other prospective studies that
confirm the relative safety and efficacy of AS [8].

Despite these advantages, several challenges exist for men on AS. Data from the US National Cancer Database
(2010-2011) [9] highlight concerns about undergrading and variability in defining low-risk patients eligible for
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AS. For instance, low-risk eligibility ranged from 39.8% (Klotz criteria, least stringent) [10] to 28.5% (D’ Amico
criteria, intermediate) [11], and 10.7% (modified Epstein criteria, most stringent) [12]. Nationally, Maurice et al.
(2015) [9] reported much lower AS utilization—6.5%, 7.4%, and 12.1% across the same criteria—reflecting
continued overtreatment despite evidence-based recommendations from 2012 [13]. Leyh-Bannurah et al. [14]
assessed rates of insignificant prostate cancer (iPCa) after robot-assisted radical prostatectomy (RARP) in
contemporary patients preoperatively eligible for AS, finding that stricter AS criteria excluded patients who
nonetheless harbored iPCa, increasing overtreatment risk, particularly in older men. Patient-related factors, such
as anxiety, depression, and decisional conflict about choosing AS, further influence treatment decisions,
sometimes prompting patients to opt for therapy despite unchanged tumor characteristics [15, 16]. Conversely,
men on AS are often highly motivated to adopt lifestyle changes to reduce PCa progression risk [16—18], offering
opportunities for pharmacologic chemoprevention [19-21].

Given these considerations, men on AS represent an ideal population for chemoprevention interventions aimed at
reducing progression and alleviating anxiety during surveillance. Previous large phase III trials investigating
agents such as S-alpha-reductase inhibitors (finasteride, dutasteride) [22-24] or trace elements like
selenomethionine and vitamin E [25] were limited by increased risk of high-grade disease or lack of efficacy,
constraining clinical adoption. Other approaches, including dietary and nutraceutical interventions evaluated in
the WHEL study [26] and studies of isoflavones [27], lycopene [28], and green tea catechins (GTCs) [29], have
also been explored. Among these, epigallocatechin gallate (EGCG), the primary catechin in green tea, appears
particularly promising. Our ongoing recruitment efforts target men on AS both at a Comprehensive Cancer Center
(ClinicalTrials.gov Identifier: NCT04300855) and nationally through the National Clinical Trials Network
(ClinicalTrials.gov Identifier: NCT04597359).

Although over 70% of Americans indicate willingness to participate in clinical trials, fewer than 5% of adult
cancer patients actually enroll [30-32], revealing a substantial gap between intent and participation. Participation
rates for men in primary and secondary chemoprevention trials remain unknown. Trials involving men with PCa
on AS, predominantly over 50 years old [33], face documented recruitment challenges. External factors, including
pandemics or natural disasters such as hurricanes in Florida, can further disrupt travel, personal safety, and in-
person study procedures, highlighting the need to continuously identify and address recruitment barriers to ensure
timely completion of early-phase chemoprevention trials.

The purpose of this manuscript is to share our experience in systematically evaluating both protocol- and patient-
level challenges in recruiting men on AS for PCa within a chemoprevention trial at the Comprehensive Cancer
Center (CCC), and to describe contemporary strategies we are employing to maintain enrollment. Using data from
our ongoing trial as an example, we discuss approaches to improve overall clinical trial recruitment, which can
guide future cancer chemoprevention study design and help prioritize strategies that most effectively engage the
target population.

Materials and Methods

The following sections summarize the cancer chemoprevention clinical trial and the proactive strategies
implemented across several domains: (a) infrastructure, (b) study protocol and procedural design, (c) factors
related to physicians and the research team, (d) recruitment methods including social media, advertisements, mass
mailings, clinic posters, and digital marketing, and (e) participant-related considerations. With the onset of the
pandemic within six months of trial initiation, which necessitated a temporary halt in recruitment, we also discuss
additional challenges encountered and the strategies adopted to enhance enrollment. Data on the number of
participants screened, those eligible, those who consented to participate, and the recruitment methods utilized are
presented in tabular form. When possible, eligible participants were asked to provide reasons for declining
participation.

Overview of the PCa trial

Study Design Summary: The study is designed as a randomized, double-blind clinical trial to assess the
bioavailability, safety, and efficacy of a standardized Green Tea Catechin formulation (Sunphenon 90D®, Taiyo
International, Inc., Minneapolis, MN, USA), providing 400 mg EGCG twice daily, compared to placebo over 24
months in men undergoing active surveillance (AS) for prostate cancer (PCa). Approval from both the IND and
IRB will be obtained before trial initiation.
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The primary endpoint is to evaluate clinical progression from baseline to 24 months in men on AS (per NCCN
guidelines for very low, low, and favorable intermediate risk) with PCa (Gleason score 3+3 or predominant
Gleason grade 2; 7 (3+4), <33% of biopsy cores positive, <50% involvement in any core) treated with GTC versus
placebo. Clinical progression is defined as a composite outcome of >33% of biopsy cores positive, >50%
involvement in any core, or Gleason sum reclassification (>3+3 or >3+4) at the end-of-study (EOS) biopsy.
Secondary endpoints include evaluation of intermediate endpoint biomarkers (IEBs) such as (a) PSA levels and
kinetics (PSA, PSA doubling time, PSA density), (b) a 17-gene expression panel (Decipher), and (c) cancer
incidence in post-intervention biopsies comparing GTC and placebo groups. Safety monitoring will follow NCI
common toxicity criteria, with assessments of complete blood counts (CBC) and comprehensive metabolic
profiles (CMP). Compliance will be tracked through pill counts and daily self-reported intake logs, with adherence
verified via plasma EGCG levels from baseline through the end of the trial. Patient-reported outcomes, including
lower urinary tract symptoms (LUTSs) using the LUTS Symptom Scale and quality of life (QOL) assessed by the
RAND Short-Form (SF-36), will also be collected.

This design enables rigorous evaluation of both safety and treatment effects of GTC, informing potential Phase
III trials for secondary chemoprevention in low-grade PCa. The study will establish a specimen repository for
future testing of novel hypotheses and molecular targets beyond the proposed genomic markers. Whole blood,
serum, urine, and prostate biopsy samples will be stored for DNA, RNA, and protein analyses, allowing
assessment of additional genetic, environmental, and molecular factors that may influence PCa incidence and
progression.

Based on prior experience, protocol- and patient-related challenges likely to affect participation were carefully
considered, and proactive strategies were developed to mitigate these barriers. These approaches were informed
by input from genitourinary oncologists, urologists, clinical research coordinators, and representatives from the
target patient population.

Proactive strategies to address protocol-related challenges

Recruitment infrastructure

Recruitment for this project involves a multidisciplinary team including faculty from nutritional sciences,
genitourinary oncology (GU), pathology, molecular biology, and biostatistics at the Moffitt Cancer Center,
Department of Oncologic Sciences. The GU oncology program provides a strong infrastructure for
chemoprevention trials, with a proven track record of successfully enrolling PCa patients across various treatment
stages. The program’s objectives are to (1) elucidate the mechanisms of key molecules in prostate carcinogenesis
and tumor progression and evaluate their impact on therapeutic efficacy, and (2) prospectively determine the
clinical utility of molecules/agents for therapeutic and chemoprevention interventions. The overarching goal is to
improve the standard of care for individuals at risk for, or diagnosed with, PCa. Faculty members in this program
participate actively in patient education, research, and personalized management of cancer patients. Subjects are
recruited from the Moffitt Cancer Center’s GU Oncology Department, which has an established and robust
infrastructure for conducting chemoprevention trials.

Protocol and design of the study procedures

Subjects will be recruited both from the Moffitt Cancer Center and from referring physicians at affiliate sites.
Previous experience demonstrates that these strategies are effective, using a staged, tailored, and interactive
recruitment process emphasizing communication and relationship-building with community-based physicians,
oncologists, and institutions. Information sessions are provided to affiliate and community physicians, support
staff, and the public, and trial staff are available in clinical offices and institutions for education, training, and
recruitment purposes. Only referring MDs who consent to allow patients to be followed at Moffitt Cancer Center
are included in the trial. This infrastructure is critical for both recruitment and retention.

Several strategies are used to identify patients meeting eligibility criteria for PCa trials at Moffitt, including: (a)
weekly GU Tumor Board meetings to identify newly diagnosed patients with Gleason 3+3 or 3+4 scores who are
placed on active surveillance, (b) patient notifications by treating MDs, physician assistants (PA), or nurse
practitioners (NP) via phone or Zoom after biopsy and receipt of pathology results, and (c) leveraging Moffitt’s
formal active surveillance program, which enrolls over 200 new patients annually, with ongoing patients referred
to the research team for study information and enrollment consideration.
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Recognizing that hospitals can be overwhelming, efforts are made to reduce patient burden and anxiety. Clear
written instructions are provided before the initial screening visit. Upon arrival, the clinical research coordinator
(CRC) guides participants through procedures including signing the informed consent form (ICF), clinical
laboratory procedures, a brief physical with the treating MD team, and other data collection measures, all
conducted in the same building. Appointments are scheduled to minimize wait times, and research and clinical
staff are kept updated on patient status.

The phase II randomized trial has a 24-month intervention period. Although this duration is relatively long for
phase II trials, study visits are aligned with standard active surveillance visits (initial biopsy, follow-up visits
every six months, and follow-up biopsy at 24 months) to reduce participant burden. Narrow eligibility criteria
have been identified as a barrier to trial participation [34—37], particularly among older adults, where exclusion is
often due to comorbidities [38]. To enhance access and ensure generalizability, while maintaining safety,
exclusion criteria were minimized for comorbidities unrelated to cancer or hepatitis B/C. Participants with no
major organ dysfunction were included, with periodic safety monitoring relevant to the study agent (CBC, CMP,
liver function tests, and Common Terminology Criteria for Adverse Events (CTCAE) monitoring). Participants
unable to come to the research site for safety lab draws may use their nearest clinical laboratory (e.g., Quest Labs).
Since most men over 50 take vitamin or mineral supplements, any supplement containing GTC was restricted,
and all participants were provided a standard vitamin supplement to discourage use of other supplements. To
reduce wait times, study agent supplies are mailed securely to participants by the investigational pharmacy upon
randomization.

Physician- and study-team contributions

Our experience and that of others indicate that committed and experienced physicians, along with dedicated
research staff, are critical to successful clinical trial enrollment. Studies have shown that a physician’s personal
preference or decision is often the main reason eligible patients decline participation, even when the trial is open
[36, 37]. High clinical workload and limited availability have been consistently cited as the most significant
barriers preventing physicians from referring patients to trials [39-41]. While other factors, such as access to
alternative therapies, may influence participation in some settings [39, 40], this is unlikely to affect men on active
surveillance (AS) for low-grade prostate cancer, as no approved alternatives exist. To minimize the time required
from physicians, the trial protocol allows the treating MD to provide only a brief introduction, with detailed trial
discussions and informed consent conducted by nurse practitioners (NPs) or physician assistants (PAs). Notably,
all participating MDs are co-investigators fully engaged in the study and played a central role in designing the
trial in accordance with NCCN AS guidelines [42].

Recruitment and retention team organization

A dedicated Recruitment/Intervention and Retention Team was established early in the trial design to guide and
oversee enrollment procedures. The team, comprising the principal investigator (PI) and clinical trial coordinators,
ensures consistent execution of all recruitment, intervention, and retention protocols. They also contribute to
developing recruitment strategies and hold monthly teleconferences to address challenges, share successful
approaches, and make procedural adjustments. Each site maintains a monthly screening and recruitment log
submitted to the PI, documenting the number of biopsies reviewed (pre-screening), potentially eligible patients,
those deemed ineligible, participants randomized, anticipated AS follow-up, and reasons eligible patients were
not enrolled.

Quarterly, the PI reviews the screening logs, recruitment practices, team meeting minutes, and other relevant
communications to classify barriers as patient-, protocol-, or infrastructure-related. Findings are then used to
inform protocol adjustments that improve recruitment while maintaining the study’s primary objectives.

Media and community outreach for recruitment

After obtaining IRB approval, a coordinated media and outreach campaign was launched with assistance from
institutional public relations and marketing teams. This included national and local promotion through social
media, print, and web-based channels. A decision aid brochure was created to explain the study rationale,
eligibility criteria, participant responsibilities, and contact information, and was distributed at men’s health events,
community clinics, churches, pharmacies, and other community organizations. The trial was also registered on
ClinicalTrials.gov. Previous experience has shown that culturally and literacy-competent recruitment strategies—
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including radio, newspaper advertisements, mailings, web postings, and decision aids—can effectively reach
target enrollment goals in cancer prevention trials. Nevertheless, the clinical team adopted a conservative approach
to digital media, exercising caution when using social media for clinical intervention trial recruitment [43, 44].

Subject-related factors

Patient-related considerations have historically posed significant challenges in clinical trial enrollment. Evidence
shows that research teams who closely monitor recruitment, retention, and randomization logs, and use this
information to refine trial procedures, achieve substantially better recruitment outcomes.

Ultimately, participation decisions rest with the patients themselves, who often consult family or close friends in
making their choice [45]. Some individuals are motivated primarily by altruism [46], while others participate to
access the best possible care for their condition, particularly when no alternative treatment exists other than active
monitoring [47, 48]. Commonly reported barriers include reluctance to be randomized and a preference to know
in advance which study arm they will be assigned to, with fear of randomization cited as a frequent reason for
non-participation [46]. Additional factors include travel distance, time commitment, costs, and completing study-
related monitoring tasks [49]. Previous studies and advocacy groups have also highlighted anxiety arising from
the informed consent process, particularly regarding potential side effects, as another deterrent [50].

To address these issues, the study covers all costs related to trial procedures, while routine care expenses remain
the responsibility of the patient’s insurance. This is clearly explained during the informed consent process. The
consent form itself was carefully reviewed by multiple team members to ensure clarity and compliance with IRB
requirements. Recognizing that frequent visits, study compliance, monitoring tasks, dietary restrictions, and
invasive procedures such as biopsies can create substantial burden, the study schedule was aligned with standard
AS program requirements to minimize unnecessary visits. Telephone follow-ups are conducted at least monthly
by research staff to support adherence, and patients are permitted to use local laboratories for blood draws to
reduce travel and clinic visits.

Chemoprevention trials targeting high-risk individuals can face additional challenges, as anxious participants may
prefer assignment to the intervention arm rather than placebo. Furthermore, many investigational agents are also
commercially available as over-the-counter supplements or in “natural” forms, which can lead potential
participants to decline trial enrollment to avoid randomization. To improve willingness to enroll and increase the
probability of receiving the active intervention, participants are randomized in a 2:1 ratio to receive GTC with
400 mg EGCG BID (treatment arm) versus placebo.

Pandemic-related barriers

The onset of COVID-19 presented unforeseen challenges for trial recruitment. To mitigate infection risk, Moffitt
Cancer Center placed a temporary hold on most in-person research activities, including this clinical trial, as the
safety risks for participants—especially those with cancer—were unknown and potentially high. Patients over 65,
often with multiple comorbidities, were particularly vulnerable to severe disease and mortality. Consequently, the
trial protocol was revised to minimize clinic visits wherever possible. After COVID-19 vaccines and booster doses
became available, the cancer center provided them free of charge to patients and their spouses. Despite initiating
recruitment in August 2020, many men on AS for PCa were hesitant to attend in-person study visits. Periods of
greatest reluctance corresponded to the major waves of the pandemic, specifically from 1 March to 25 April 2020
and later from October 2020 to January 2021.

Natural disaster-related factors

In 2022, Florida experienced two major hurricanes—Ian, a Category 4 storm that struck the Gulf Coast in October,
and Nicole, which made landfall in November. These events affected the Cancer Center’s patient catchment area,
leading to disruptions such as property damage, loss of homes, and temporary closure of clinical sites, all of which
negatively impacted recruitment for the clinical trial.

Results and Discussion
Following initial funding approval from the National Cancer Institute (NCI), the study protocol received clearance

from the Moffitt Scientific Review Committee (SRC) and Advara Institutional Review Board (IRB). Approval
for the Investigational New Drug (IND) application for the study agent and placebo was obtained from the FDA
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(IND# 143615, Kumar NB). The trial was registered on ClinicalTrials.gov (Identifier: NCT04300855), with
patient accrual commencing on August 21, 2020.

A total of 201 individuals were initially screened for participation (Table 1). Upon detailed review, 51 men were
deemed ineligible. Reasons for ineligibility included death (2), disease progression (2), elevated serum PSA levels
(22), initiation of other treatments such as radiation or hormone therapy (15), relocation out of state (9), and
diagnosis of a different cancer (1). Fifteen of these individuals were successfully recruited, while 39 men on active
surveillance remain interested and are undergoing screening. An additional 17 potential participants were
unresponsive to phone or email communications, and 54 declined participation, with specific reasons detailed in
Table 2.

Among the 25 participants who were ultimately randomized, the trial experienced a 16% attrition rate, with four
subjects discontinuing for various reasons: one relocated out of state, one experienced disease progression, and
two found the study burdensome or were unable to travel.

Table 1. Summary of eligible subjects contacted.

Summary As of 11/10/2022
Recruited and Randomized 25
Additional Enrolled/Scheduled 12
Patient has agreed and awaiting follow up biopsy/MRI in the next 6 months 3
On AS—CRC will contact patient based on AS follow up schedule 39
Left voicemails or sent emails 17
Declined 54
No longer eligible 51
Total contacted 201

Table 2. Reasons for declining trial.

Reason for Declining Participation Number
Things are going well/does not see benefit 5
Not comfortable with end of study biopsy 3
Concerned about experimental drug, anti-drugs, placebo 2
Does not want to discontinue green tea supplements or not limit green tea drinking 2
Does not have time to commit/long duration of study 8
Distance (e.g., 2 patients live far away and cannot drive) 4
Currently seeing too many doctors, too many appointments 2
Illness (Parkinson’s disease; gastrointestinal issues; cirrhosis; thyroid and kidney disease; wife in 7
hospice, cancer)
Not interested (looked over protocol and no interest) 5
No specific reason 16
Participated in another trial 1
Total 54

Although reasons for declining participation were collected and analyzed to identify trends that might necessitate
protocol adjustments, no clear pattern emerged aside from 16 of 54 individuals who simply were not interested
and could not specify a reason. These figures are comparable to those reported in other trials; however, residual
anxiety related to the pandemic continues to influence enrollment. Despite employing various recruitment
approaches, including advertising and social media, the proportion of subjects recruited for trials targeting early-
stage disease with long intervention periods (1-2 years) remains under 1%. Consistent with our prior experience
[51], strategies such as social media campaigns, posters, mass mailings, and digital marketing yielded no
additional recruitment. The most effective approach continues to involve an initial trial presentation by the

e
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patient’s MD, PA, or NP, followed by referral to the senior clinical research coordinator (CRC) for further
screening and enrollment. Notably, 100% of participants recruited and those pending were initially referred
through this physician-mediated process.

Unger et al. recently reported that one year after the onset of the COVID-19 pandemic, cancer control and
prevention trials experienced decreased enrollment, whereas treatment trials did not show a significant reduction
[52]. They categorized barriers to enrollment into structural factors (clinic access, trial availability), clinical
factors (patient eligibility), attitudinal physician factors (offering the trial), and attitudinal patient factors (patient
decision) [30]. In prior work [51], we broadly classified barriers as protocol-related (trial design) and patient-
related. In the present study, barriers were initially categorized as: (I) protocol-related (a) recruitment
infrastructure; (b) study procedures; (c) physician and study team factors; (d) media and outreach); (II) subject-
related; (III) pandemic-related; and (IV) natural disaster-related. This framework allowed proactive planning of
strategies, yet the pandemic and natural disasters highlighted unforeseen challenges, emphasizing the need for
continuous assessment and adaptation. Our data demonstrate that despite prior strategies informed by experience
and literature, the COVID-19 pandemic substantially disrupted PCa trial recruitment, necessitating protocol
refinements. All trial data described here were collected post-pandemic vaccination availability and after the
second variant wave affecting Florida and the US. This experience reinforces the importance of ongoing
evaluation of protocol, patient, and environmental factors to develop timely and effective recruitment strategies.
Recruitment officially commenced in August 2020; however, consistent with national trends in prevention trials,
participation remained low, particularly among men on AS who are not undergoing active treatment. Traditional
face-to-face recruitment strategies were challenged by reduced clinic capacity and limited in-person visits,
requiring recruitment efforts to be conducted virtually. While interventions such as exercise or yoga have been
successfully delivered via telemedicine [53, 54], chemoprevention trials involving IND study drugs are not well-
suited to remote enrollment or intervention. Because timely enrollment is essential to preserve trial validity and
impact cancer outcomes, efficient recruitment remains a priority.

To mitigate pandemic-related delays, additional recruitment sites were added, including George Washington
University Cancer Center (Washington, DC) and the University of Kansas Cancer Center (Westwood, KS), with
PIs and research teams experienced in PCa clinical trials. These sites are estimated to provide approximately 25
eligible participants annually. A centralized Recruitment and Retention Team now includes members from all
three sites, and the protocol has been amended accordingly. Procedures for drug distribution, generic multivitamin
provision, monitoring, data safety, and regulatory compliance have been established, with Moffitt Cancer Center’s
External Site Coordination (ESC) team supporting smooth trial operations. The protocol, informed consent, and
regulatory approvals (IRB, FDA) have been updated to reflect these changes.

Conclusion

Consistent with our previous findings [51], the involvement of the treating MD and clinical team is crucial for
successful recruitment in cancer prevention trials. In this study, all enrolled participants were referred by their
MD, PA, or NP. Future trials should continue to proactively consider challenges related to infrastructure, protocol
design, research teams, and patient factors during study planning. Maintaining detailed records of reasons for non-
participation allows ongoing evaluation and, when necessary, revision of trial design to reduce barriers. The
COVID-19 pandemic illustrated the importance of flexibility and rapid protocol adaptations to maintain trial
conduct without compromising scientific integrity [55]. Emerging strategies such as artificial intelligence for
patient identification [56], telemedicine for patient communication, and reassessment of the necessity for frequent
in-person visits for laboratory and biopsy procedures can help optimize recruitment and trial efficiency. While
frequent protocol amendments may slow initial implementation, fostering strong relationships with SRCs, IRBs,
and the FDA can expedite approvals and improve the conduct of cancer prevention trials in the future.
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