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Objective: To determine if there has been a change in empirical medical therapy (EMT) practices since a 2010 American Urological
Association survey reported that 25% of urologists treated infertile men who were pursuing a pregnancy with testosterone (T).
Design: Survey-based cohort study of AUA members.
Setting: Practice patterns were evaluated of urologists in academic and nonacademic hospital centers.
Patient(s): Practice patterns were evaluated in the treatment of men with idiopathic infertility.
Interventions(s): None.
Main OutcomeMeasure(s): Subgroup analysis by means of univariate analysis between means (Fisher exact test) and descriptive pro-
portions was used to compare male infertility fellowship–trained urologists (RUs) to general urologists (non-RUs).
Result(s): A total of 191 urologists responded (4.7%). Excluding trainees, 164 responses (85.9%) were analyzed: 134 (82.3%) were from
non-RUs and 29 from (17.7%) RUs. Over all, 65.9% treated male infertility with a combination of EMT and surgery (93.1% of RU vs.
60.4% of non-RUs). The most common medications used by RUs were clomiphene (100%), anastrozole (85.7%), and hCG/LH
(82.1%). Non-RUs used these less frequently. Overall, 24.4% of the urologists reported that they would use T to treat male infertility:
14.4% (n ¼ 4) of RUs and 24.4% (n ¼ 30) of non-RUs.
Conclusion(s): A total of 65.9% of urologists would treatmale infertility with the use of EMT and surgery. Themost common EMTswere
clomiphene, anastrozole, and hCG/LH. Of concern, 24.4% of urologists considered T to treat male infertility, a medication with known
contraceptive potential. This is unchanged from the 2010 survey, and confirms the need for reproductivemedicine guidelines that include
the topic of EMT use in infertile men. (Fertil Steril Rep� 2020;1:15–20. �2020 by American Society for Reproductive Medicine.)
Key Words: Male infertility, testosterone, empirical medical therapy, clomiphene citrate, sperm analysis

Discuss: You can discuss this article with its authors and other readers at https://www.fertstertdialog.com/users/16110-fertility-
and-sterility/posts/65475-xfre00007
I n 2010, an online survey by Ko et al.
was emailed tomembers of theAmer-
ican Urological Association (AUA) to

assess practice patterns, treatment
trends, and attitudes toward empirical
medical therapy (EMT) formale infertility
(1). Among other findings, the survey re-
ported that 25%of urologists would treat
infertile males with testosterone (T), even
while they were actively pursuing preg-
nancy. This fundamental misunder-
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standing regarding the effects of
T suppression on the hypothalamic-
pituitary-gonadal axis was a major
concern. Regarding EMT, significant dif-
ferenceswere also seen among urologists
in the choice of medications, and trends
were seen in the identification of EMT
candidates, minimum sperm count
needed to initiate therapy, treatment
duration, predictors of outcome, and the
use of EMT for nonobese patients.
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Since then, educational efforts
have been implemented, including a
2011 Optimal Evaluation of the Infer-
tile Male Best Practice Statement, a
2018 Testosterone Deficiency AUA
Guideline (2), and several AUA Update
Series lessons. For EMT specifically,
however, no consensus statements,
clinical algorithms, or treatment rec-
ommendations have been established.
In the present study, we aimed to deter-
mine if there has been a change since
2010 in urologists’ practices regarding
the use of EMT and T for idiopathic
male infertility.
MATERIALS AND METHODS
An electronic survey was sent to 4,000
randomly selected practicing urologists
in 2018 via the AUA Office of
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TABLE 2

Factors used to determine ideal empirical medical therapy (EMT)
candidate and ideal medication use, ranked by order of
importance by each respondent group.

Rank
order

Ideal EMT
candidate

Ideal EMT
medication

RUs Non-RUs RUs Non-RUs

1 Sperm conc. Sperm conc. T level T level
2 FSH level FSH level T/E ratio FSH level
3 Testis size LH level E2 level T/E ratio
4 T/E ratio T level FSH level BMI
5 T level Testis size BMI E2 level
6 LH Age of partner Testis size Testis size
7 Age of

partner
T/E ratio Age of

partner
Age of

partner
Note: Non-RUs, nonreproductive urologists; RUs, reproductive urologists.
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Education and Inquisium/Cvent feedback management pro-
gram. This served as a representative sample of the AUA
membership. The survey closed on June 12, 2018; respon-
dents were entered into a random drawing for a $150 Visa
gift card. This study was exempt from institutional review
board approval owing to its anonymous survey–based nature.

The survey was similar to the 2010 survey on the use of
EMT for male infertility. In brief, there were three sections.
This included a demographics section (9 questions), questions
regarding EMT practice habits (11 questions), and infertility
case scenarios (three cases with 11 questions). The questions
in each section are reflected in Supplemental Table 1 (avail-
able online at www.fertstert.org) and Tables 1�3.
Demographics included gender, number of years beyond
residency, patient volume, primary specialty focus, urban,
metropolitan, or rural practice locations, size and type of
practice group, and the degree of involvement in male
infertility patients. Residents and fellows were excluded
from the analysis. Of note, respondents could select more
than one specialty focus area.

Additional questions were posed regarding EMT practice
patterns. These included questions about the use of surgery
versus EMT for idiopathic infertility, the medications used
to treat male infertility, and the respondents’ expected out-
comes. In deciding between EMT and surgery, respondents
were not offered to specify surgical procedure. Infertility
case scenarios also were presented, each with different semen
parameters, laboratory results, and examination findings.

Demographic and statistical comparisons were made be-
tween the responses from general urologists (non-RUs) and
male infertility and andrology fellowship–trained urologists
(RUs). Univariate analysis between means to compare the
two cohorts was conducted with the use of chi-square anal-
ysis and Fisher exact test. Statistical significance was indi-
TABLE 1

Summary of empirical medical therapy (EMT) survey results for
reproductive urologists (RUs) versus nonreproductive urologists
(non-RUs).

EMT practice pattern RUs Non-RUs P value

Idiopathic infertility can be treated
with both EMT and surgery

93.1% 60.4% .0004

EMT will increase sperm counts 52.5% 84.3% .0337
EMT will increase pregnancy rates 48.3% 78.9% .0031
Clomiphene is best medication for

nonobese male with idiopathic
oligospermia

100% 94.8% .3543

Clomiphene is best medication for
obese male with idiopathic
oligospermia

62.1% 67.9% .6639

Anastrozole is best medication for
obese male with idiopathic
oligospermia

37.9% 26.1% .2547

Endorsed a baseline sperm
concentration threshold for
starting EMT

52.9% 74.6% .8378

Would use testosterone to treat
male infertility

13.8% 22.2% .3217

Thaker. Follow-up survey of the AUA. Fertil Steril Rep 2020.
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cated by a P value of < .05. Statistical analysis was
performed with the use of SAS software, version 9.0.
RESULTS
Respondent Characteristics

A total of 191 urologists responded (4.7%). Excluding trainees
(residents and fellows), 164 (85.9%) responses were analyzed:
134 (82.3%) were non-RUs and 29 (17.7%) were RUs. Non-RU
respondents listed their focus area as general urologists
(79.1%), urologic oncologists (35.1%), stone specialists
(29.8%), incontinence specialists (11.2%), obstructive disease
specialists (11.9%), erectile dysfunction (ED) specialists
(17.9%), pediatric urologists (3.0%), renal transplant (0.7%),
and trauma (2.2%), with the remainder listing no special
area of interest (2.9%). Of note, six respondents (4.5%) in
the non-RU group noted infertility as a special interest area,
although they were not infertility or andrology fellowship
trained. Similarly, of the RU cohort, some respondents also
included other aspects of urology as special interest areas.
These included general urology (35.5%), oncology (10.3%),
calculus disease (20.7%), incontinence (13.8%), ED (69.0%),
and obstructive disease (6.9%).

Demographics between the cohorts are described in
Supplemental Table 1. Overall, 41.7% of the respondents
were in practice for >21 years (34.5% of RUs and 43.2%
of non-RUs), and 25.2% were in practice for 1–5 years
(37.9% of RUs and 22.4% of non-RUs; P¼ .1911). There
were no differences seen between the two groups for prac-
tice location, time out of residency or fellowship, or gender,
whereas more RUs were associated with academic centers
(P¼ .0001). There were no RUs based in rural centers, all
29 of them being in urban and metropolitan areas. Of the
RU respondents, 72.4% were in a urology practice with
>30% infertility patients, whereas 80.6% of non-RUs had
patient populations with <5% presenting for infertility
(P< .0001). Similarly, RUs attended infertility continuing
medical education (CME) programs more frequently than
non-RUs (P< .0001), with 51.5% of non-RUs never
attending any infertility-related CME.
VOL. 1 NO. 1 / JUNE 2020
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TABLE 3

Patient scenarios.

Scenario

RUs Non-RUs

P valuen % n %

1. 27-year-old male with a 3-year history of primary infertility. Sperm concentration is 25 million/mL, with normal motility
and morphology, normal hormone studies, and a normal physical examination.
Would you consider this patient to be an EMT candidate?

.1579

Yes 4 13.8 37 27.6
No 25 86.2 97 72.4

2. 27-year-old male with a 3-year history of secondary infertility. Sperm concentration is 10 million/mL, with normal
motility and morphology, normal hormone studies, and a normal physical examination.
Would you consider this patient to be an EMT candidate?

.0252

Yes 15 51.7 99 73.9
No 14 48.3 35 26.1

3. 33-year-old male with primary infertility. Sperm concentration is 7 million/mL, with a normal motility and morphology.
Hormone studies are LH 3 IU/L (normal 2–9 IU/L), FSH 10 IU/L (normal 1–8 IU/L), T 400 ng/dL
(normal >220 ng/dL). His physical examination is normal. Is he an appropriate candidate for EMT?

.2090

Yes 14 48.3 84 62.7
No 15 51.7 50 37.3

How much would you expect patient 3’s total sperm count to improve after a course of EMT?a .6241
0%–20% 7 50.0 33 39.3
21%–60% 7 50.0 50 59.5
60%–100% 0 0 1 1.2

If patient 3 had an FSH of 7 IU/L, are you more or less likely to consider this patient for EMT? .0365
More likely 23 79.3 78 58.2
Less likely 6 20.7 56 41.8

How much would you expect this patient’s sperm count to improve after a course of EMT (with FSH of 7 IU/L)? .3767
0%–20% 16 58.1 60 44.7
21%–60% 13 41.9 73 54.5
60%–100% 0 0 1 0.7

If patient 3 had an FSH of 3 IU/L, are you more or less likely to consider this patient for EMT? .0074
More likely 26 89.6 86 64.2
Less likely 3 10.4 48 35.8

How much would you expect this patient’s sperm count to improve after a course of EMT (with FSH of 3 IU/L)? .2700
0%–20% 10 34.5 67 50.0
21%–60% 18 62.1 61 45.5
60%–100% 1 3.5 6 4.5

Patient 3 now has a left varicocele. Six months after varicocele repair, his sperm concentration improves to 10 million/mL.
With normal hormone studies and an otherwise normal examination, is he a candidate for EMT?

.5198

Yes 17 58.6 89 66.4
No 12 41.4 45 33.6

How much would you expect this patient’s sperm count to improve after a course of EMT?a .8781
0%–20% 9 52.9 41 46.1
21%–60% 8 47.1 45 50.5
60%–100% 0 0 3 3.4

Note: EMT, empirical medical therapy; non-RUs, nonreproductive urologists; RUs, reproductive urologists.
a Incomplete responses in both groups.

Thaker. Follow-up survey of the AUA. Fertil Steril Rep 2020.
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Treatment of idiopathic infertility differed between the
two groups (Table 1). The majority of RUs (93.0%) stated
that idiopathic infertility patients can be treated with both
surgery and EMT, although this distinction was less profound
with non-RUs (60.4%; P¼ .0004). Non-RUs believed at a
higher proportion than RUs that EMT would increase sperm
counts (84.3% vs. 52.5%; P¼ .0337). The remainder of the re-
spondents answered ‘‘no’’ or ‘‘unknown’’ in terms of effect of
EMT on sperm counts. In addition, non-RUs stated more
frequently that EMT would lead to increased pregnancy rates
(78.9% vs. 48.3%; P¼ .0031).
Specific Medications

Clomiphene citrate (at 25 mg daily or 50 mg every other day)
was the preferred medication across both groups for a nonob-
VOL. 1 NO. 1 / JUNE 2020
ese (body mass index [BMI] <30 kg/m2; P¼ .3543) or obese
(BMI >30 kg/m2; P¼ .6639) man with idiopathic oligosper-
mia. All of the RUs selected clomiphene citrate for EMT for
nonobese men, but in obese men some chose between clomi-
phene citrate and anastrozole. No differences were seen be-
tween groups when asked if anastrozole instead of
clomiphene citrate was the best medication for an obese
man with idiopathic oligospermia (37.9% vs. 26.1%;
P¼ .2547).

Figure 1 illustrates the proportion of RU and non-RU
practitioners using various EMT medications: 82.8% of RUs
prescribe anastrozole, 100% use clomiphene citrate, 79.3%
use hCG/LH, and smaller percentages use hMG, FSH, letro-
zole, tamoxifen, and T. Non-RUs also used anastrozole
(26.7%), clomiphene citrate (76.3%), and hCG/LH (8.9%),
but at much lower numbers. Importantly, 22.2% (n ¼ 30) of
17



FIGURE 1
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non-RUs opted for T in the idiopathic infertile man, compared
with 13.8% (n ¼ 4) of RUs (P¼ .3217).
Semen Parameters

Non-RU respondents more often than RUs thought that a min-
imal sperm concentration threshold was needed before initi-
ating EMT, although the difference was not significant
(74.6% vs. 52.9%; P¼ .8378). The majority of RUs selected
5–10 million/mL (normal >20 million/mL) as the minimum
sperm concentration to start EMT (72.7%), whereas non-RUs
did not display a strong preference for any concentration <20
million/mL. However, of those who did indicate a minimal
sperm concentration to initiate therapy, there was no signifi-
cant difference between the groups (P¼ .0937). No differences
were seen between duration of EMT (P¼ .4689), with themajor-
ity of respondents in both groups opting for 3–6 months as an
optimal course (65.5% of RUs vs. 55.9% of non-RUs).

Table 2 outlines respondents’ use of clinical and labora-
tory factors to determine the ideal EMT candidate and the fac-
tors used to select the choice of EMT medication. In general,
similarities were seen between both groups in identifying
the ideal EMT candidate (prioritizing sperm concentration
and FSH level over other parameters). RUs considered testis
size as an important consideration for EMT candidacy, which
was not seen with non-RUs. Both groups deemed the age of
the partner as a low priority for EMT candidacy. When iden-
tifying patient factors in selection of EMT medications, less
agreement existed between groups. Interestingly, both groups
considered testis size and partner age to be unimportant fac-
tors. Across each patient scenario, similar opinions were
voiced that oligospermia was a big driver in establishing
EMT candidacy compared with a patient with normal exam-
ination and hormone and sperm parameters. There was a
18
consensus for 3–6 months as the optimal duration of EMT
treatment, which was similar to the 2010 survey results.
Clinical Scenarios

Several clinical scenarios were suggested, revealing treatment
decision differences between the two groups (Table 3). For the
male patient with no examination or laboratory abnormality
and with normal sperm concentration, 86.2% of RUs and
72.4% of non-RUs did not consider this patient to be an
EMT candidate (P¼ .1579). Interestingly, non-RUs were
more likely to treat this patient with EMT (27.6% vs. 13.8%).

For the oligospermic patient (sperm concentration of 10
million/mL) with no laboratory or examination abnormality,
both groups treated this patient more often, with the majority
of non-RUs now opting for EMT owing to the oligospermia
(51.7% of RUs vs. 73.9% for non-RUs; P¼ .0252).

The patient in the third scenario had oligospermia (7
million/mL), elevated FSH to 10 IU/L (normal 1–8 IU/l), and
normal T of 300 ng/dL; 62.7% of non-RUs considered him
to be an EMT candidate, whereas only 48.3% of RUs did
(P¼ .2090). When the FSH level was adjusted to 7 IU/L or 3
IU/L, RUs were more likely to consider this patient for EMT
(79.3% and 89.6%, respectively, for each FSH value), whereas
there was little change to the proportions among non-RUs.

The last scenario included a varicocele, with improved
sperm concentration to 7 million/mL after repair. With
normal hormone studies and examination otherwise, 66.4%
of non-RUs considered him to be an EMT candidate at this
point, versus 58.6% of RUs (P¼ .5198). No differences were
seen between the groups on the expected improvement of
sperm count after a course of EMT (P¼ .8781).

DISCUSSION
This survey is a follow-up of the 2010 poll of the AUA on EMT
practice patterns. There are currently no consensus state-
ments or treatment algorithms for the management of idio-
pathic male infertility or the use of EMT from major
organizations such as the AUA, American Society of Repro-
ductive Medicine, or European Association of Urology. The
challenge of addressing the needs of infertile men, particu-
larly in the 25% of cases where no hormonal or examination
findings exist, remains a pressing issue (3).

Our main finding demonstrates that T administration in
the idiopathic male infertility patient still exists as a possibil-
ity among urologists, despite its contraceptive effect. This is
unchanged from the 2010 AUA survey. The survey also illus-
trates that non-RUs are overall less familiar with EMT
compared with RUs, which is understandable given differ-
ences in training, but non-RUs are using EMT medications
more often than in 2010. Clomiphene citrate is by far the
most common medication used by non-RUs. The ideal EMT
candidate, or distinguishing clinical parameters, remains un-
clear among all urologists surveyed.

Comparisons between the respondents of the 2010 and
the 2018 surveys show that they are similar in terms of char-
acteristics. Most respondents were in practice for >5 years
(74.8% in the 2010 survey compared with 74.2% presently),
although in the 2018 study 41.7% of respondents were >21
VOL. 1 NO. 1 / JUNE 2020
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years out of residency. RUs represented 17.7% of our cohort,
and in 2010 study 16% were fellowship-trained urologists.
RUs with>30% of their practice being infertility patients rep-
resented 74.2% of our RU cohort, compared with 66.7% in the
2010 cohort. Similarly, 80.6% of the current non-RU cohort
had <5% of their practice being infertility, compared with
95.3% of the 2010 cohort. Attendance at infertility-related
CME events was expectedly low for non-RUs, also unchanged
from the previous study.

A combination of surgery and EMT was used by 93.1% of
RUs for idiopathic male infertility, which was significantly
higher than for non-RUs (P¼ .0004). It is unclear whether
the surgical and medical aspect of idiopathic infertility ac-
counts for this difference. Both groups also differed in the
expectation that EMT would increase sperm counts and preg-
nancy rates, with non-RUs being overall more encouraging.
Compared with the 2010 survey, the current expectations
are much higher. In 2010, only 41% expected EMT to increase
sperm concentration, andmerely 9.2%of respondents thought
that there would be an improvement in pregnancy rate.

EMThas been in use for decades, despite no Food andDrug
Administration approval formen or clear evidence-based sup-
port. In 2013, Attia et al. reviewed six randomized controlled
trials with 456 patients receiving gonadotropin treatment
(hCG or recombinant or purified FSH) for male-factor subfer-
tility (4). Spontaneous pregnancy rates were higher with the
use of gonadotropins compared with placebo or no treatment
(16%vs. 7%, OR 4.94, 95%CI 2.13–11.44). A similar result was
seen inwork fromSanti et al. (5).While encouraging for inject-
able gonadotropins, the data supporting clomiphene citrate
and other oral hormonal medications are less clear.

Clomiphene citrate is a selective estrogen receptor modu-
lator that inhibits feedback of estrogen on the hypothalamus,
thereby potentially promoting spermatogenesis and testos-
terone production. It was originally used to induce follicular
development and ovulation in women with polycystic ovarian
syndrome (PCOS). Its effects on improving testosterone and
symptoms of hypogonadism, with minimal side-effects, is
well established (6–8). Sperm concentration and total motile
count have also been confirmed to improve in some studies
(9–13). Work from Helo et al., however, did not confirm these
findings. In a randomized prospective double-blind comparison
trial of clomiphene and anastrozole for hypogonadal infertile
men, neither sperm parameters nor pregnancy rates improved
(14). Similar findings regarding a failure of sperm parameter
or pregnancy rate improvement were seen in a much-cited
1992 study from the World Health Organization (15).

Reversible aromatase inhibitors, such as anastrozole and le-
trozole, increase intratesticular T levels and potentially support
spermatogenesis. Aromatase is highly expressed in adipose tis-
sue,makingobesemaleswhohave elevated17b-E2 levels partic-
ularly suitable for therapy. Subfertile hypoandrogenic menwith
oligospermia have been shown to respond to anastrozole with
improvement in sperm concentration and total motile counts
(16, 17). Combination therapywith clomiphene citrate andanas-
trozole is also safe and effective (18), but no long-term effects on
sperm parameters or pregnancy have yet to be reported.

We show that clomiphene citrate is the medication
preferred by RUs for nonobese patients, and largely by
VOL. 1 NO. 1 / JUNE 2020
non-RUs as well (100% and 94.8%, respectively). For the
obese man, anastrozole was, maybe unexpectedly, not
preferred by either group (37.9% for RUs vs. 26.1% for non-
RUs). In the 2010 study, fellowship-trained urologists admin-
istered anastrozole significantly more frequently than general
urologists (P< .001); non-RUs may be more comfortable pre-
scribing anastrozole at present. As shown in Figure 1, howev-
er, there remains a discrepancy in anastrozole use between the
two groups. Clomiphene citrate use, chosenmost often in both
groups, is less discrepant (Table 1). All other medications were
largely unfamiliar to non-RUs, with hCG/LH being used third
most commonly. In addition, the order of factors used to
determine the ideal EMT candidate or medication choice
was largely similar in both groups (Table 2). Sperm and serum
values focused on the male partner, with all groups ranking
age of female partner last or nearly last. Although the present
study polled only urologists, it highlights the lack of impor-
tance placed on female partner age. Yet a 3–6-month course
of EMT may not provide any pregnancy outcome benefit,
particularly for men with older female partners. In fact, older
women or those with diminished ovarian reserve may be
negatively affected by a 3–6-month delay for EMT and should
be considered for up-front assisted reproductive technologies.

Importantly, exogenous T was chosen by respondents in
both groups to treat idiopathic male infertility (13.8% of
RUs and 22.2% of non-RUs). In the 2010 survey also, general
urologists were more likely to give T than fellowship-trained
urologists (P¼ .001). It is known that T suppresses the
hypothalamic-pituitary-gonadal axis, reducing intratesticu-
lar T and spermatogenesis. This inappropriate practice pattern
should be highlighted among urologists and hopefully aban-
doned. We acknowledge, however, that some RU practices
may allow exogenous T with concomitant hCG for hypogona-
dal patients, but that scenario was not considered in the sur-
vey questions (19).

There are several limitations to this survey. First, the
response rate was 4.7% and so the responses may not entirely
reflect the practice patterns across all AUA members. In addi-
tion, many respondents were >21 years out of residency or
fellowship, which might impart selection bias. Despite small
response numbers, the 2010 survey also had a 5% response
rate. Understandably, urologists who are not involved in
infertility cases may not have had an interest to respond at
all. Furthermore, this survey addressed only pharmaceutical
options for EMT. Nutritional and antioxidant supplements
are a large part of EMT (20), but in an effort to maintain con-
sistency with the 2010 survey, use of those entities was not
queried. For similar reasons, financial influences on EMT
practice patterns, whether surgical or pharmaceutical, also
were not queried.
CONCLUSION
In this follow-up survey, we illustrate current practice pat-
terns and trends for EMT for idiopathic male infertility. Of
concern, many urologists reported that they would use T to
treat male infertility, a medication with known contraceptive
potential. The percentage answering in this fashion is essen-
tially from the 2010 survey. Although some agreement was
19
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discovered for identifying the ideal EMT candidate and the
duration of EMT, there was less concordance between RUs
and non-RUs in the selection of medications and familiarity
with different medication options. The most common EMTs
were clomiphene, anastrozole, and hCG/LH. RUs were more
likely to use EMT than non-RUs. Most urologists thought
that EMT increases sperm counts and pregnancy rates, more
so than in 2010, despite a lack of evidence to that effect. These
findings reiterate the need for guidelines and treatment algo-
rithms that address the use of EMT in male infertility, as well
as continuing educational effort of urologists regarding male
reproductive physiology and pharmacology. Given the
increasing subspecialization trend in urology, subfertile
men may best achieve their reproductive goals with care
delivered by high-volume fellowship-trained RUs.
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