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Abstract
Study Objective—To review reasons for suboptimal recruitment for a randomized controlled
trial (RCT) of varicocelectomy vs. intrauterine insemination for treatment of male infertility, and
suggest means to improve future study recruitment.

Design—A survey of RMN participating sites.

Setting—The Reproductive Medicine Network.

Patients—N/A

Interventions—N/A
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Main Outcome Measures—Ascertain reasons for inadequate recruitment and suggest
improvements for future varicocelectomy trails.

Results—This study screened 7 and enrolled 3 couples with the first couple randomized on
6/30/2010. The study was subsequently stopped on 03/30/2011. The following themes were cited
most frequently by sites and therefore determined to be most likely to have played a role in
suboptimal recruitment: (1) men must be screened at the beginning of a couple's infertility
evaluation, (2) inclusion of infertile women who have failed previous fertility interventions
appeared to be associated with couple intolerance of a placebo arm, and (3) there appeared to be
bias against the use of unstimulated IUI cycles, indicating a prejudicial preference for surgical
intervention in the male partner.

Conclusions—Improved recruitment may be realized through screening infertile men as early as
possible while minimizing study-related time commitments. Focused patient education may
promote improved ‘equipoise’ and acceptance of a placebo arm in male infertility studies. Lastly,
creative approaches to implementing varicocelectomy trials must be considered in addition to
having a network of motivated researchers who carry a high volume of possible study participants,
as screening of very large numbers may be needed to complete clinical trial enrollment.
Clinicaltrials.gov: NCT00767338.

Keywords
Recruitment; consent; randomization; accrual; enrollment; prospective; varicocele;
varicocelectomy

Introduction
The Reproductive Medicine Network (RMN) is a multicenter clinical trial network funded
by the Eunice Kennedy Shriver National Institute of Child Health and Human Development
(NICHD) to formulate and conduct clinical trials focused on improving reproductive
outcomes in subfertile populations. The current iteration of the RMN is unique in that it
included co-investigators from each RMN unit (RMNU), with expertise in male-factor
infertility, giving them a mandate to design and implement a clinical trial specifically
focused on male infertility. Two male-factor projects were developed. The first project was
not implemented due to concern that an adequate numbers of subjects could not be enrolled.
The second project, a varicocele trial titled “A Prospective, Randomized Study of
Microsurgical Varicocelectomy versus No Surgery in the Treatment of Male Partners with a
Palpable Varicocele and an Abnormal Semen Analysis” was prioritized to begin.
Unexpected poor recruitment led to closure by the Data Safety Monitoring Board (DSMB).
In this article we critically review the investigators' collective experience from all 5
participating sites in an effort to identify reasons for poor recruitment and develop methods
to overcome them.

Materials and Methods
We critically reviewed the experiences of each RMN site to assess subject recruitment. This
feedback was obtained through teleconferences, face to face meetings, questionnaires
emailed to each participating site, and review of data submitted to the Data Coordinating
Center (DCC). Upon cancellation, further feedback and pertinent information was collected
from the co-investigators, gathered into themes, and summarized.
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Study Overview
The primary goal of the study was to determine whether varicocelectomy increased the rate
of pregnancy and live birth compared with intrauterine insemination (IUI) or timed
intercourse. Inclusion criteria for the varicocelectomy trial were at least 6 months of
infertility as a couple and the ability to have regular intercourse. Males between 18 and 50
years of age with bilateral grade I or unilateral grade II-III varicoceles on physical
examination and having an abnormal semen analysis were eligible to participate. An
abnormal semen analysis was defined as isolated oligospermia (a sperm concentration of
between 5 and 20 million/cc) or, a sperm concentration of at least 5 million/cc with sperm
motility less than 50% (using WHO II criteria) or a strict morphology score of less than 15%
(as defined by Kruger criteria). Their female partners were between 18 and 40 years of age
with evidence of at least one patent fallopian tube, a history of regular ovulatory cycles
(lasting 25-35 days) with the ability to detect a mid-cycle urinary LH surge using an
ovulation predictor kit.

Exclusion criteria included previous sterilization procedures such as vasectomy or tubal
ligation. Males were excluded for recurrent varicocele, the presence of retrograde
ejaculation, or uncorrectable ejaculatory dysfunction. Female partners were excluded for
decreased ovarian reserve as evidenced by a day 3 FSH ≥ 12 mIU/ml, current pregnancy, or
medical contraindications to pregnancy as determined by each site investigator's local
clinical practice.

Figure 1 summarizes the study design. The project involved two separate randomizations:
(1) eligible males were randomized to microsurgical varicocelectomy or no surgery; (2)
eligible couples were randomized to start conception attempts with either timed intercourse
or un-stimulated intrauterine insemination (IUI). Future cycles for each couple would then
alternate between timed intercourse and IUI until either a total of 8 cycles had transpired, or
conception occurred. The unique aspect of this study design is that the placebo arm for
surgical therapy included medical treatment with IUI alternating with timed intercourse. The
rationale for performing unstimulated IUI was to show as a secondary outcome, the added
value of IUI over intercourse in women with normal cycles. Most of the published literature
showing the potential benefit of varicocelectomy versus no surgery has focused on the
incidence of pregnancy over time in couples where the female partner is not receiving
ovulation induction treatment. Although it is often common clinical practice to offer
controlled ovarian stimulation with IUI as a therapy for couples with varicocele associated
infertility; incorporating this methodology into the study posed difficulty with statistical
modeling to achieve sufficient power without the framework of published reference studies.
We followed the methodology of prior studies (with the exception of adding unstimulated
IUI) since the effectiveness of ovulation induction with IUI has never been evaluated in
comparison to simple observation in this population. Noting the difficulties in recruitment
with our study design suggests a need for additional clinical research on the relative
effectiveness of treatment options for varicoceles other than surgery.

After eight months of alternating timed intercourse (4) with IUI (4) cycles, the couples were
to continue monthly contact with their research coordinators to track pregnancy rates and
secondary outcome measures for a total of 12 months.

Power Calculations for the original RMN varicocele trial
The proposed study was powered (using nQuery Advisor 6.01) to test if there would be a
difference in pregnancy rates between the two main arms of the study (varicocelectomy vs.
no varicocelectomy) as well as the effects of timed intercourse vs. IUI. Reviews from
several other studies found a pregnancy rate (over 1 year) of 33 to 36.4 percent in couples
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after varicocelectomy, as compared with 16 to 20 percent in untreated couples (1, 2). Similar
pregnancy rates (32.9 and 13.9 percent at one year) were reported (subsequent to this power
analysis) by Abdel-Meguid (3). A study with a similar design to the RMN trial, investigated
whether varicocele treatment before IUI significantly affected IUI success rates (4). In that
study, a total of 58 infertile couples, were included in the study and the pregnancy rate was
significantly higher in the treated group (32.4%) when compared to the untreated group
(16.7%) well within the range previously observed (1,2).

The requisite sample size was set to maintain 80% power with the significance level at 0.05
for a two-sided test. We examined a variety of detectable effects sizes when we fixed 50
patients in each of the four treatment groups. For convenience, we calculated the detectable
differences by considering two of the treatment groups (e.g. varicocelectomy followed by
IUI first vs. varicocelectomy followed by time intercourse first) at a time. With this design,
we could detect an absolute difference of approximately 25% (41% vs. 16%), which was
somewhat higher than, but within a reasonable range of what has been previously reported.
Our study power is greater than 80% if we merge four arms into two major arms each with
100 patients. The total required sample size is 200. To account for the possibility of up to
20% study dropout in both groups, the goal was to enroll 232 couples from all RMN clinical
sites. This would require recruitment of about 33 couples from each of the 7 (original)
clinical sites of the RMN.

Study-related Feedback
The RMN investigators who provided patient recruitment-related feedback included a
spectrum of male reproductive specialists consisting of 3 urologists, 4 reproductive
endocrinologists (REI's), a reproductive geneticist, and a male reproductive endocrinologist.

The following factors were suggested by the investigators as possible impediments to
recruitment and thus, the ability to complete the study.

Limited number of sites—Initially, all 7 of the RMN sites were expected to participate
in the trial. From this group, 5 sites obtained IRB approvals and were available to recruit for
this study. During this period, 3 sites had a RMN Co-investigator (microsurgeon) on staff,
and 2 sites lost their urology support (moved to a different academic center or clinical
practice location). There was an effort to expand the pool of surgeon investigators to high-
volume centers, which yielded 2 additional surgeons. One site noted limited interest of
microsurgeons in this study and, therefore, did not recruit.

Bias—Some investigators or referring providers may have unwittingly communicated their
personal belief that an IUI or a varicocelectomy is clearly the better option. To these, a
randomized trial is not viewed as important or even necessary, so they may chose to not
refer patients who would otherwise qualify. In addition, reproductive endocrinologists may
view that stimulated IUI cycles are the standard of care and that an un-stimulated IUI cycle
is not a wise option. Moreover, potential subjects tended to be older and were not typically
treatment-naive; thus, they were perceived as having a low tolerance if they were
randomized to the no varicocelectomy arm that would involve up to 4 months of no specific
treatment. Many couples visit their gynecologist with fertility concerns and the female
partners are started on clomiphene citrate as an initial intervention. Many REI's stated that
they tend to see couples after the female partner has failed medical management; thus, REIs
may not constitute the best referral source for the trial.

In the era of IUI/IVF, many couples prefer the option of “aggressive” treatment. Therefore,
the lack of ovulation stimulation in the IUI arm would appear less attractive to those
considering participation, especially if they were to wind up randomized to the non-surgical
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arm. Moreover, many potentially eligible couples had already tried stimulated IUI without
success.

Many female partners had other reproductive issues (in addition to their male partner having
a varicocele). For these, an un-stimulated IUI cycle may not be an adequate inducement no
matter what other factors are involved. Evaluation of the male partner beyond a semen
analysis is often not a part of the couple's initial infertility analysis. A couple whose only
identifiable issue is a male varicocele tends to be a small subset of infertile couples, limiting
the pool of eligible couples. The male is an equal partner in reproduction and should
undergo as timely and complete a screening as the female. At the point of considering
enrolling in a fertility study, men tended to push for intervention. Specifically, they desired
surgical intervention sooner rather than later. Moreover, they tended to see the existing
interval of infertility as their “placebo arm” and wanted to proceed with an active
intervention.

Discussion
Increasing evidence suggests that varicocele ligation improves semen quality and pregnancy
rates in couples with infertility. Unfortunately, the majority of these data come from
retrospective, poorly controlled studies. The Male Infertility Best Practice Policy Committee
of the American Urological Association and the Practice Committee of the American
Society for Reproductive Medicine has recommended, based on the available literature that
varicocele surgery should be offered to the male partner of a couple attempting to conceive,
when all of the following are present: 1) a varicocele is palpable 2) the couple has
documented infertility 3) the female partner has normal fertility or potentially correctable
infertility and 4) the male partner has one or more abnormal semen parameters or sperm
function test results (5).

A RCT provides level-I evidence, as well as the most unbiased (6) and reliable evidence for
evaluating the effect of a health care intervention (7-8). However, recruiting clinicians and
patients to randomized trials can be extremely difficult, (9) which can result in a study being
underpowered, over budget, and/or incomplete (10-11). An underpowered study may
inadvertently report that a clinically relevant effect does not have statistical significance. A
non-significant finding could delay or eliminate consideration of the use of an effective
intervention (9). The absence of evidence that a difference exists does not mean that a
difference would not be realized if the sample size were larger (12). With increasing reliance
on RCT findings for clinical and regulatory decisions, (13) the importance of a successful,
accurate, and properly powered trial, with prompt and adequate recruitment cannot be
understated.

Historically, recruitment for RCT's would use “trial and error” (14) whereby a study would
start by utilizing multiple recruitment techniques, and then, the more successful recruitment
method(s) would be targeted for future effort. It is estimated that less than 50% of the
studies were able to meet their targeted enrollment, and a minority were able to meet
enrollment numbers without extending the trial's time line (15-18). In addition, McDonald
reported that the overall start to recruitment was delayed in 41% (n = 47) of trials, while
early recruitment problems were identified in 63% (n = 77) of trials (18). Specific to
varicoceles, a number of systematic reviews have concluded that properly conducted RCTs
on the topic are scarce and often contradictory (2-3, 19-22).

The RMN's varicocelectomy study was posted on Clinicaltrails.gov on October 02, 2008,
and subsequently stopped on March 30, 2011. The interval required for IRB review and
approval ranged from 2 to 3.5 months, which is similar to the time required for other studies
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in this same (RMN) network. The majority of the time was spent resolving unique
challenges for this trial before the protocol was submitted for IRB review. A visual timeline
for the study is provided on figure 2. There were 5 sites available; two sites screened 7
couples of which 3 were randomized. The first patient was randomized on 06/03/2010. The
second site enrolled their sole patient on 12/01/2010. The study was stopped on 03/30/2011
due to the likelihood that the required number of participants could not be recruited over the
projected remaining time period.

Unlike three other prospective studies underway with the current iteration of the RMN
where recruitment (over 1200 subjects so far) has proceeded according to expectations, the
RMN's RCT on microscopic varicocelectomy experienced not only a delayed startup, but
substantial difficulties with recruitment, which resulted in discontinuation. Upon review, it
became apparent that the several factors played a role in this outcome; some are common to
many RCTs and others are more specific to the trial. (1) delayed start-up for such an RCT is
particularly harmful, as it reduces available recruitment time, (2) when screening for male-
factor infertility occurs late in the couples' evaluation, it becomes more likely that other
infertility factors will be found, rendering the couple ineligible or intolerant of male-only
interventions and (3) infertile women screened for this trial had often failed previous
interventions and given the option, their male partners disliked entering an “inactive
placebo” arm. Instead, many men wanted to proceed directly with surgery.

Review of the Literature Regarding Recruitment
There have been several studies and reviews examining specific ways to improve
recruitment into a randomized controlled trial (RCT) (9, 13, 23). Based on varicocelectomy
literature, review articles, meta-analyses, and a Cochrane review, recurring critiques stand
out as to why this body of literature is so difficult to assimilate. Enrollment for the most
recent varicocelectomy RCT's are listed in Table 1. There is lack of consensus among
reviewers with some reviews espousing varicocelectomy benefits while others refuting this
conclusion (24-25). There is thus no consensus on what constitutes the best practice and we
continue to believe that a randomized, clinical trial is necessary to answer this question in a
definitive fashion.

This RMN varicocelectomy trial attempted to proactively address as many controversial
points as possible in its design. Table 2 lists specific RMN protocol decisions next to
critiques of prior studies.

Lastly, a single varicocelectomy RCT reported poor recruitment, a high drop-out rate of
greater than 50%, and more importantly, specific reasons for these challenges (26). Krause
et al compared pregnancy rates one year after antegrade/retrograde varicocele sclerosis
versus “wait and see.” This was a collaborative, multi-institutional study involving 15
German andrology centers whose initial goal was to recruit 300 subjects. Seven reasons
were provided by Krause et al to account for their challenges with recruitment and follow-
up:

1. Private physicians had already diagnosed males with a varicocele and referred the
males to the andrology center for treatment. Subjects anticipated surgical
intervention.

2. Many patients and doctors prefer the immediate intervention of assisted
reproductive techniques (IUI/ICSI) as compared to waiting for slow improvement
in sperm parameters (after varicocelectomy).

3. Patients themselves desired immediate, active treatment targeted to the male
partner.
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4. Patients and doctors found it hard to accept treatment based on computer
randomization.

5. The andrology centers overestimated the number of patients presenting with
varicoceles.

6. The medical staff was not sufficiently motivated to recruit patients.

7. Medical staff turn-over hampered record completeness.

For success, complex RCT's, such as this varicocelectomy study, will require a flexible
platform. To accomplish this, a pilot study may be considered that would allow for both an
interim endpoint analysis in addition to opportunities to review recruitment challenges and
adjust the protocol accordingly. Feedback provided by post-enrollment patient
questionnaires or even patient-based focus groups could be used to discern reasons for study
declinations or suggestions for study improvement. Moreover, drop-out rates tended to be
high in this younger, mobile population and must be accounted for, either by more careful
screening or larger sample sizes. Recruitment may be enhanced by offering a “crossover”
period whereby those in the control arm can subsequently choose varicocelectomy. Finally,
an opportunity for future collaboration and data pooling may be possible. For example, there
is a prospective varicocelectomy study from Canada, currently awaiting accrual, looking for
post-varicocelectomy improvements in fertility and testicular function (Clinical Trails.gov
Identifier NCT00961558).

To optimize any RCT recruitment, patients need to be educated in an unbiased fashion about
their particular health problem. The consent process should be easy to understand and
culturally sensitive. To optimize varicocelectomy RCT recruitment, male partners of
infertile couples should be evaluated as early as possible. Enabling participation of clinical
urologists who are interested in taking part in studies that answer important clinical
questions regarding surgical treatments would increase the pool of men with varicoceles
who could be recruited. Funding for such trials may need to be expanded to insurers and
other funding sources interested in identifying cost-effective treatments. This would extend
the life span of a slow-recruiting trial beyond that of the period of an NIH-funded clinical
trials network (such as the RMN).
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Figure 1. Varicocelectomy Flow Chart
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Figure 2. RMN Recruitment Flowchart
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Table 2
RMN Response to Critiques of other Varicocelectomy Trials

Critique RMN Varicocelectomy Trial

With IVF/ICSI, men are reluctant to risk “no treatment arm” Un-stimulated IUI cycles provide an intervention/treatment

Post-op: improved sperm parameters and pregnancy rates may
take up to 5 and 7 months respectively.

Captures pregnancies and live births for up to 12 months

Sperm density improvements better with initial sperm
concentrations greater than 10 million/cc. Some included men
with normal sperm parameters

Must have isolated oligospermia (5-20 M/cc) -or-concentration over 5 M/cc
AND motility < 50% OR strict Kruger morphology < 15%.

Confounding variables such as differing varicocelectomy
techniques (embolization, sclerosis, various surgical
approaches).

Only surgical option was a microsurgical inguinal/sub-inguinal repair.

Included subclinical varicoceles Bilateral grade I or unilateral grade II-III on physical exam.

No assessment of semen analysis to a specific time after surgery Compares a screening semen analysis to one 12 months post-op

No record of randomization technique A unique identifier yields two computer generated randomizations: (1)
surgery or not, and (2) start alternating fertility attempts with IUI or timed
intercourse

Lacked the couples baseline characteristics including female
reproductive capacity

Will record a history and physical, baseline characteristics, evidence for
regular periods, a patent fallopian tube, and ovarian reserve (day 3 FSH <
12 mIU/ml)

Reported improved semen parameters and fertility rates, not live
birth rates

The primary outcome is an improvement in live birth rates

Lacked drop-out or lost to follow-up rates Minimize drop-out rates by offering alternating IUI cycles for the first 8 (of
12) months
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