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Abstract
Objective—The goal of this report is to describe the on going strategies, successes, challenges
and solutions for recruitment in this multi-center, phase II chemoprevention trial targeting men at
high risk for prostate cancer.

Methods—We developed and implemented a multi-center clinical trial in institutions with
supportive infrastructure, lead by a recruitment team of experienced and committed physicians and
clinical trial staff, implementing multi-media and community outreach strategies to meet
recruitment goals. Screening logs were reviewed to identify trends as well as patient, protocol and
infrastructure -related barriers impacting accrual and revisions to protocol implemented.

Results—Between January 2008 and February 2011 a total of 3547 individuals were prescreened
with 94% (n=3092) determined to be ineligible based on diagnosis of cancer or benign biopsy
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results. Of these, 216 were considered eligible for further screening with 52% (n=113) declining to
participate due to patient related factors and 14% (n=29) eliminated due to protocol-related criteria
for exclusion. Ninety four (94) subjects consented to participate with 34% of these subjects (n=74)
meeting all eligibility criteria to be randomized to receive study agent or placebo. Across all sites,
99% of the recruitment of subjects in this clinical trial is via physician recruitment and referral
with less than 1% responding to other recruitment strategies.

Conclusion—A contemporary approach to subject recruitment and frequent evaluation is needed
to assure responsiveness to emerging challenges to accrual and the evolving scientific literature. A
focus on investing on improving systems for physician recruitment may be key to meeting
recruitment target in chemoprevention trials.

Background
The American Cancer Society estimates that there will be 240,890 new cases of prostate
cancer (CaP) in the United States (US) in 2011, and 33,720 men will die from this disease.[1]

The initiation and progression of CaP may involve a complex array of both exogenous and
endogenous factors.[2–5] Although it is clear that clinical CaP incidence and mortality vary
greatly between populations, the frequency of latent CaP is evenly distributed among
populations, suggesting that external factors such as diet, physical activity and other lifestyle
factors are important in the transformation from latent into more aggressive, clinical
cancer.[2–5] In addition, in most epithelial tissues, including the prostate, genetic progression
and loss of cellular control functions are observed as the cell and tissue phenotype changes
from normal to dysplasia (prostatic intraepithelial neoplasia or PIN), then to increasingly
severe dysplasia (high grade PIN or HGPIN), superficial cancers and finally to invasive
disease.[5] These features of prostate cancer, namely, high prevalence, long latency,
significant mortality and morbidity, and the availability of intermediate predictive stages of
progression, provide the most promise for evaluating agents for chemoprevention.
Chemoprevention is the prevention of induction and inhibition of the development of
preinvasive and invasive cancer and its progression or treatment of identifiable pre-
cancers.[2] Several nutrients and nutrient derived agents have continued to demonstrate
promise as potential chemopreventive agents in epidemiological, laboratory studies and pilot
or early phase I–II studies. In spite of the unique opportunity for prevention as well as
unavailability of alternative treatment strategies for this high risk group of men other than
surveillance, chemoprevention trials for prostate cancer prevention have not been successful.

Recruiting participants who are at high risk for cancer continues to be costly and presents
unique challenges globally.[6–7] The ability of research teams and institutions to recruit
eligible subjects at high risk for cancer, who are willing to adhere to the study protocol in
randomized clinical trials is an essential component of translational research[8] that may
impact generalizability of reported results.[7] Several barriers and facilitators to recruitment
in chemoprevention trials have been documented. These include subject, protocol and
infrastructure related factors. With respect to subject-related factors, chemoprevention trials
are targeted at high risk, healthy individuals who do not have any signs and symptoms of the
disease[8] who are often unwilling to be randomized to placebo-control arms of the trial,
especially if the trial involves immense burden to them, including compliance to agent and
diet, frequent visits, completion of monitoring tools and most importantly if these studies
include invasive procedures for biomarker evaluation such as biopsy, fine needle aspirations
or bronchoscopy.[8] In addition, most of the agents under study are available in similar doses
as over the counter (OTC) supplements or in “natural” forms that subjects have access to.
This increased availability has encouraged subjects to opt out of participation in randomized
clinical trials, where there is a chance of being assigned to a placebo arm.[9–10] Protocol-
related factors include unrealistic exclusion and inclusion criteria such as use of other
nutrient supplements and concomitant medications used for cardiac prophylaxis such as
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Aspirin or lipid lowering regimens, especially if these studies are targeted to otherwise
healthy individuals. Institutional or infrastructure-related barriers include unavailability of
culturally competent teams[7,9] with investigators not communicating with the community
and target population who are stakeholders[12] as well as location and accessibility to
research sites noted. While important for the protection of the privacy of human subjects,
challenges have also emerged related to the use of community members and peers in subject
recruitment as concerns related to the privacy of health information have been raised.[13–14]

Supportive marketing and public relations departments at sites that use community radio,
newspaper and other published media advertisements, direct and indirect mailings, internet
postings, development and distribution of decision aids[16] and print media exposure of
clinical trials[15] utilizing culturally and literacy competent and experienced teams[7] have
demonstrated success in attaining target recruitment numbers in other cancer prevention
trials. The efforts of experienced and committed physician's investigators[17] who are key
stakeholders have also been shown to be vital to the success of clinical trial recruitment.
Research teams that pay meticulous attention to patient recruitment, retention,
individualization of procedures with respect to multi-institutional sites[7] and frequent
monitoring of subject screening, recruitment and randomization logs to inform revisions to
procedures have been shown to significantly improve recruitment in clinical trials. In spite
of the available literature on effective recruitment strategies, to date, few reports have
identified the unique challenges and potential solutions to recruitment in chemoprevention
trials using nutrient-derived agents for cancer prevention in otherwise healthy, high risk
populations.

We are currently recruiting men diagnosed with High Grade Prostatic Intraepithelial
Neoplasia (HGPIN) or Atypical Small Acinar Proliferation (ASAP) in a multi-center, phase
II randomized, placebo-controlled chemoprevention trial of Polyphenon E to prevent
progression to prostate cancer. As with most chemoprevention trials, we have experienced
several challenges with accrual. Identification of challenges and solutions to recruitment
barriers in chemoprevention trials may guide researchers in the future design of
contemporary chemoprevention trials and additionally, to better select, focus and invest in
strategies that are the most productive and efficient to recruit high risk populations. The goal
of this paper is to describe the strategies, successes, challenges and potential solutions
towards achieving target recruitment accrual in future chemoprevention trials.

Methods
Overview of current clinical trial

This 5-year project is a randomized double-blind placebo controlled phase II clinical trial
examining the safety and efficacy of Polyphenon E at a dose of 200 mg EGCG bid
administered for 12 months versus placebo on the occurrence of diagnosis in 240 men
between ages 30 and 80 with a diagnosis of HGPIN or ASAP. Cohort participants are
recruited from nine (9) research sites in the United States. In addition to disease progression
as the ultimate outcome in this trial, we will also evaluate a selected combination of
biochemical (PSA, steroid hormones), morphological (cytopathology, Ki-67) and genetic
(apoptotic index) intermediate endpoint biomarkers relevant to prostate carcinogenesis. We
have also included markers of safety, compliance, quality of life and exploratory studies
examining the molecular targets of Polyphenon E. Prior to trial initiation, the Human
Subjects Committees of each of the participating institutions approved all trial procedures.
The randomization of study participants is stratified by diagnosis (HGPIN or ASAP) and
geographical location of recruitment site. Figure.1 describes the overall trial design and data
collection time points. All study participants receive twenty dollars for time and travel
related to the monthly safety visits.
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Proactive Recruitment Strategies
Infrastructure—We invited 3 sites, other than the primary site (Moffitt Cancer Center)
from large institutions in urban cities like Chicago and Philadelphia and 1 large VA Medical
Center in Tampa, Florida with established clinical trials infrastructure and Genito-urinary
oncology programs, anticipating our challenge to recruit this subset of men with HGPIN, as
well as the need for a relatively large pool of patients to successfully recruit subjects from an
economically and racially representative population. Special teams were established for
administration, recruitment, intervention and retention, biomarkers and data safety
monitoring to work closely and provide efficient, standardized and centralized services for
successful implementation of this proposal.

Characteristics of site Principal Investigators (PIs) and other healthcare
providers—We selected PIs from these sites who had significant experience and
commitment to recruiting subjects in chemoprevention and other clinical trials. The
physicians were also involved from the start in the planning and implementation process of
the clinical trial. At each of these sites, we also encouraged the PIs to work closely with
community physicians, oncologists and to include primary care physicians and urologists as
secondary source to recruit subjects.

Conservative estimation of target recruitment from available sample—It was
estimated that on an average, 15% of all men biopsied at each site would be diagnosed with
HGPIN annually. Although a history of actual annual number of men diagnosed with
HGPIN was obtained for each site, we anticipating realistically and conservatively that only
50% of eligible subjects will meet all criteria for inclusion to be randomized to this clinical
trial.

Recruitment and Retention Team—We also formed a Recruitment/Intervention &
Retention Team that participated in the initial design of the recruitment procedures (Figure
1). Members of the Recruitment/Intervention & Retention Team included the site PIs and
clinical coordinators led by the PI at the MCC research base. This team's role is to ensure
implementation of all established procedures consistently for recruitment, intervention and
retention of trial subjects. The team participated in developing the methods for recruitment
and retention and has scheduled bi-monthly teleconferences to discuss challenges and
solutions, successful strategies and revises procedures for recruitment and retention, based
on specific needs at each site. A monthly screening and recruitment log is completed at each
site and submitted to the PI at the MCC research base. Specific data from screening logs
includes number of biopsies reviewed (pre-screening), potentially eligible subjects, number
definitively determined ineligible, number of subjects randomized, and specific reasons why
eligible subjects were not recruited. In addition, a comprehensive review of screening logs,
current recruitment strategies, the recruitment and retention team's meeting minutes and
other communications is completed each quarter by the PI to categorize issues as patient or
protocol -related and evaluate other barriers impacting recruitment of subjects in this phase
II clinical trial. Barriers are categorized as (a) patient (b) protocol or (c) infrastructure-
related. Based on data obtained from the recruitment logs and meeting minutes, protocol,
patient and infrastructure-related issues are identified and modifications to the protocol to
improve recruitment are implemented, without compromising the original goals of the
research trial.

Multi-media advertisements and Marketing of study—Upon receipt of approval
from Institutional Review Boards, with the assistance of the Institutional public relations and
marketing teams, an initial national and local media campaign was initiated using TV,
newspaper, print and web-based communications of the clinical trial. A decision aid
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brochure was developed to describe the trial rationale, eligibility criteria, benefits and risks,
responsibility of subjects and a contact number, to be distributed at Men's Health events,
community medical clinic sites, churches, community organizations, pharmacies and barber
shops. The trial was also listed in the clinical trials.gov website of the National Institute of
Health.

Results
The trial was initially set up in 4 large centers with senior investigators who were the
primary surgeons conducting biopsies for the diagnosis of prostate cancer, HGPIN or ASAP
at these sites. Although the number of potential subjects prescreened at each site met the
recruitment target as proposed during the first year of recruitment, the number of men
diagnosed with HGPIN has been significantly reduced to 3% of total number of subjects
biopsied compared to 15% as originally estimated. However, 11% of subjects screened were
diagnosed with HGPIN and/or suspicious ASAP, resulting in physician recommendation of
a repeat biopsy. Based on these lower than anticipated number of potentially eligible men in
year 1, we invited and recruited an additional 5 experienced PIs (Feist-Weiller Cancer
Center, Shreveport, LA, Overton Brooks VA, Shreveport, LA; Center for Cancer Care-
Watson Clinic, Lakeland, Florida, University of Florida, Jacksonville, Florida and VA
Minneapolis, Minnesota) to participate in this trial, setting realistic recruitment goals at each
site and increasing the number of sites from the original 4 to 9 sites. In addition, with a
significantly increased number of diagnosis of ASAP compared to HGPIN, we consulted
with the trial biostatistician and pathologists at the sites and amended the protocol to include
men with ASAP in the trial, with the goal of increasing accrual by allowing inclusion of this
group. The statistical section was modified and random assignment adjusted to account for
this variability in the subject population, without compromising the power.

Although a timeline of 6 months was planned for trial initiation, there was a significant
delay in the protocol approval process by the Scientific Review Committees and the
Institutional Review Boards (IRB) and the Investigational New Drug Approvals from Food
and Drug Administration (FDA) prior to drug shipment to each site. Average time taken for
protocol approval by Institutional Scientific review, IRB and FDA was 12–14 months.
Additionally, a change in ownership of pharmaceutical company requiring several
modifications of protocol and resubmission to IRB and FDA for subsequent approval of
amendments by each of the institutional IRBs. Institutionally, faculty, including PI and staff
turnover or faculty sabbatical at collaborating sites was significant with 3/4 primary sites
requiring re-activation of the clinical trial and training of new PI and staff.

Table 1 presents characteristics of the total number of subjects pre-screened and those
ultimately included or excluded from the screening process leading to randomization. Since
initiating recruitment in January 2008 through February 2011 a total of 3547 individuals
undergoing prostate biopsies were prescreened for eligibility to participate in this clinical
trial. The anticipated participant pool dropped significantly from prior estimates with 91%
(n=3119) of this group of prescreened subjects determined to be ineligible for further
screening based on diagnosis of prostate cancer, ASAP or benign prostate. Among the 9%
yield from prescreening, final eligibility could not be determined on 112 individuals due to
pending tests (repeat biopsy within 3 months or other diagnostics). These subjects continue
to be monitored by the recruitment teams to determine future eligibility. From the
prescreening process, 216 men were eligible for screening and invited to participate in the
study. Table 2 displays the number of subjects eligible for screening and classifies the
patient and protocol related barriers that impacted the total number ultimately screened. Of
the 216 men eligible for screening, 52% (n=113) declined to participate due to patient
related factors (such as time and travel required, chance of getting a placebo, resistance to
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future biopsies, and financial concerns) with 58 men declining without providing a specific
reason. Of the total eligible for screening, 94 subjects signed consent to begin the process.
From this group of subjects, 74 men completed the screening and run-in phase successfully
and were randomized to receive study agent or placebo. Among the 20 subjects not
randomized after signing consent, 15 were ineligible due to abnormal screening labs and 5
withdrew consent for other unspecified reasons. Thus among subjects found potentially
eligible at initial pre-screening, 34% were randomized in this clinical trial.

Table 3 presents the characteristics of subjects randomized to the clinical trial. 73.3% of
subjects in the study were white, non-Hispanic men with 18.7% of the men from African
American non-Hispanic ethnicity. Over 70% of the men were between ages 50–70 and
diagnosed with HGPIN. Over 60% of the men had some years of college education. Over
60% recruited had a history of smoking and a family history of cancer, while 20% reported a
family history of prostate cancer.

In examining the effectiveness of various strategies for recruitment, we observed findings
contrary to what prior research has shown. Although we marketed the protocol using TV,
newspaper advertisements and other print and web-based media in addition to developing
decision aids with distribution at community health centers and events, the number of
subjects recruited using these marketing strategies was less than 1%. Similarly, marketing of
the protocol to community urologists, internists and oncologists, using brochures yielded
less than 1% subjects. No subjects were recruited advertising in pharmacies and barber
shops using brochures or posters. Across all sites, 99% of the subjects recruited and
randomized were recruited by the lead, committed physicians who presented the trial to
potential subjects, with less than 1% of those participating recruited using other methods.

Discussion
In spite of a fair number of studies in the research literature discussing barriers and
facilitators of recruiting men and women in clinical trials (cancer treatment and cancer
prevention trials), few have focused on recruitment of men and women in chemoprevention
trials in high risk populations. The largest prospective chemoprevention trial of healthy men
(SELECT),[6] utilized two recruitment strategies to solicit subjects and found that a direct
mail recruitment strategy was relatively more successful in recruiting participants to this
trial with a reported yield of 2–3%[6]. Compared to these recruitment strategies in healthy
community participants, we observed a relatively greater percentage in this
chemoprevention trial targeting men at high risk for CaP with a yield of 6%. Additionally, of
the 2.16% subjects qualifying during initial screening in the SELECT trial, only 15.1%
ultimately recruited to the clinical trial,[6] compared to 34% of eligible subjects recruited in
this chemoprevention trial. Other cancer prevention studies report over 70%,[7–8,15,23]

recruitment rates using news radio and internet (11.8%), print and flyers (10.%). Unlike our
previously reported chemoprevention trials[9–10], where we were able to recruit and
randomize over 80% of eligible subjects utilizing primarily media outreach to recruit
subjects, only 34% of eligible subjects were randomized in this clinical trial.

In examining the effectiveness of strategies for recruitment, we observed that although we
marketed the protocol using TV, newspaper, internet and other print media, all shown to be
effective in prior research by our group and others, the number of subjects recruited using
these marketing strategies was less than 1%. Of those men responding to mass media
strategies in this trial, most did not meet the initial eligibility criteria noted in the marketing
event and therefore required a great deal of recruiter time to address calls without any
subjects recruited for screening. Similarly, marketing of the protocol to community
urologists and internists using brochures yielded no subjects for screening. Although, the
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community doctors were assured that subjects will be returned to their practice for all
surveillance procedures few subjects were recruited from this source. Similarly, there were
no subjects recruited by advertising in pharmacies and barber shops using posters containing
trial information or decision aid brochures. These findings are unique and should inform
future researchers to carefully consider the use of techniques that will be the most effective.

Considering the significant cost associated with these various strategies we decided to focus
our efforts on those shown to be most effective. 99% of the subjects randomized were
recruited by the lead, committed PI at each participating institution who presented the trial
as a treatment option to potential subjects on the day when the biopsy diagnosis was given to
the patient. Although previous studies have reported the significant on enrollment impact of
individual physicians of patients into clinical trials[24–25] we observed a significant impact,
with the majority of subjects recruited using this strategy, higher than most reported studies.
We attribute the success of this recruitment strategy to several factors: (a) committed and
experienced physicians; (b) participation of physicians in the design of this clinical trial; (c)
patient's high level of trust in their physician; (d) timing of presentation of the trial as an
option, post biopsy, and; (e) absence of treatment options for men at high risk for prostate
cancer other than surveillance. Additionally, these recruitment rates were accomplished by
the MD without any clinical trial alert system or an electronic medical system[17,25] to assist
the physicians with this process at each of these sites, emphasizing the commitment and the
feasibility of physicians to recruit high risk subjects in chemoprevention trials. Further
research is recommended to more clearly elucidate approaches critical for successful
physician involvement.

This trial presents unique challenges unlike few previously reported clinical trials, in that it
is targeted to healthy men and uses a nutrient derived agent to prevent progression of this
high risk stage to prostate cancer. Although scientifically meritorious, the trial design also
presents other challenges in that it uses a systematic agent development model, with strict
criteria for pre-screening, screening, run-in phase prior to randomization, criteria for
inclusion and exclusion, frequent visits for objective adherence, safety monitoring, and
invasive monitoring of intermediate endpoint biomarkers and with the substantial duration
of intervention of one year.

Thus far our experience has been unique and may be useful to inform future
chemoprevention trials in high risk populations. Barriers at multiple levels have been
identified including those of the patient, protocol and infrastructure. We have attempted to
respond to these barriers without compromising the original goals of the trial. The following
strategies are highlighted as those most successful in addressing patient and protocol related
barriers and boosting accrual since initiation of the trial (1) Scheduling distance visits and
email/fax communication for monthly lab work and allowing for monitoring of pill count
and diaries via email and facsimile communication, to reduce the hardship associated with
monthly time and travel to research sites (2) Modifying inclusion criteria to allow for the use
of nutritional supplements other than those containing the agent being studied; (3)
Accommodating subject schedules by allowing for flexible timing of follow up visits by
adjusting and changing coordinator work hours as needed; (4) Modifying inclusion criteria
to include men with ASAP thereby increasing the sample pool without compromising the
statistical power; (5) Allowing subjects to have study related care at referring physician's
office when desired; (6) Providing templates for regulatory applications to reduce time to
submission and subsequent approval; (7) Closely monitoring outreach and advertising
activities to determine which are most effective; (8) Providing training/retraining to sites
with PI and/or staff turnover. Though challenges at the level of infrastructure have some
common themes, by far they vary from site to site and are less easily addressed on at the
protocol level. In order to fully address and find solutions, more in-depth exploration,
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perhaps at the varying types of sites (specialty center, academic hospital, Veteran's Affairs
Medical Center) is recommended. Though these issues faced by our study team may not be
inherent and therefore generalizable to all clinical trials we believe that they may be more
common in cancer prevention as well as investigator initiated trials. The distinct advantage
is that different from pharmacy initiated trials, investigator initiated trials have the advantage
of closely monitoring for barriers as well as the ability to more quickly modify as able to
improve recruitment. For any study team conducting investigator initiated, chemoprevention
trials, these challenges should be anticipated and recruitment targets planned accordingly in
future clinical trial designs.

Conclusion
Unlike other clinical trials, chemoprevention trials using nutrient-derived substances present
unique challenges to recruitment. Although mass media and community outreach efforts to
recruit participation in clinical trials have demonstrated success in epidemiological studies
and treatment trials, we have not experienced the same result. Targeting and directing efforts
to support committed physicians who are primary directors of surveillance in this high risk
population may be most cost-effective and offers the most promise for successful
recruitment in chemoprevention trials. Additionally, clinical trial recruitment may be
significantly enhanced by establishing and utilizing a Clinical Trial Alert system. We also
recommend that institutions focus on investing their efforts on improving systems for
physician clinical trial recruitment over other methods as this may be key to meeting
recruitment target in chemoprevention and other clinical trials. A contemporary approach
with frequent evaluation, flexibility to revise and remove barriers and continuous
implementation of novel solutions to facilitate recruitment and remove barriers is needed to
assure responsiveness to the emerging challenges of accrual in the evolving scientific
literature.
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Figure 1.
Phase II Clinical Study of Polyphenon E in Men with HGPIN or ASAP
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Table 1

Characteristics of subjects pre-screened for eligibility based on protocol inclusion/exclusion criteria

Prescreening Number(N) Percentage (%)

Total pre-screened 3547

Prostate cancer diagnosis 1596 45

Benign diagnosis 1164 33

ASAP(prior to being added to protocol in year 3) 109 3

Other Cancers 29 0.8

Other illness/Recent abnormal labs prior to screening 75 2

Concomitant medications 37 1

History of GI bleeds 10 0.3

Age >80 years 48 1.4

PSA > 10 18 0.5

Ineligible/Unknown 133 3.8

parameters

Biopsy Pending 112 3.2

Total number eligible for screening visit 216 6.1
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Table 2

Characteristics of subjects eligible for screening based on protocol and patient-related factors

Screening Number(N) Percentage(%)

Total screened 216

Protocol-related

Abnormal labs at screening (LFTs,other) 10

PSA >10 3

Participation in another trial 9

Withdrew consent 5

After consent, subject found ineligible 2

Total not screened due to protocol-related factors 29 14

Subject-related

Language barrier 3

Travel 12

Time commitment 14

Participation in a randomized trial (did not want to get the placebo) 7

Did not want to change current regimen 13

Did not want to have additional biopsies 5

Financial concern 1

Unknown reason 58

Total not screened due to patient-related factors 113 52

Total number of subjects consented for screening 74 34
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Table 3

Demographic characteristics of subjects randomized to clinical trial.

Variables Number (n) Percentage (%)

Race/Ethnicity

 Black/AA (non-Hispanic) 14 18.7

 White(non-Hispanic) 55 73.3

 White (Hispanic) 6 8

Age

30–40 0 0

41–50 4 5.3

51–60 26 34.7

61–70 30 40.0

71–80 15 20.0

Education

6th–11th grade 5 6.7

GED 4 5.3

High school graduate 11 14.7

Vocational school 3 4.0

Some college 23 30.7

Graduated college 12 16.0

Post graduate/professional 17 22.7

Diagnosis

HGPIN 56 74.7

ASAP 9 12.0

HGPIN/ASAP 10 13.3

Cancer History

Family history of other cancers

Yes 45 60.0

No 30 40.0

Prostate Cancer History

Family history of prostate cancer

Yes 15 20.0

No 60 80.0

History of Smoking

Yes 46 61.3

No 29 38.7

Contemp Clin Trials. Author manuscript; available in PMC 2013 March 1.


