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Hypogonadism and its treatment was one of the state-of-the-art topics at the annual meeting of the American

Urological Association April 24 to April 30, 2009, in Chicago, Illinois. Hypogonadism is a clinical condition characterized

by abnormally low levels of testosterone in the presence of one or more signs or symptoms (Table 1).1-4 The purpose

of this Conference Courier is to briefly review the information and newest data on hypogonadism and its treatment

presented at AUA 2009.
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Table 1. Signs and Symptoms Suggesting
Hypogonadism1-3

Signs Symptoms

Sexual Nonsexual

Low endogenous testosterone

Testicular atrophy

Anemia

Reduced bone mineral density
(osteopenia or osteoporosis)

Changes in body composition
( fat mass, lean body mass)

Oligospermia, azoospermia

Loss of libido

Erectile dysfunction

Difficulty achieving orgasm

Reduced intensity of orgasm

Diminished ejaculatory volume

Decreased sexual sensation in the
genital region, particularly the penis

Reduced sense of vitality or “energy”
(lethargy)

Increased fatigue

Depressed mood

Reduced motivation

Decreased muscle mass or strength

Impaired cognition



Approximately 200 people attended this course presented by
Wayne JG Hellstrom, MD (Course Director), and Craig F Donatucci,
MD. Dr Hellstrom introduced the course by briefly reviewing the
pathology and multifactorial etiology of hypogonadism (aging,
disease, habits, medication); normal testosterone metabolism;
age-related decline in testosterone and its complications; and the
incidence and prevalence of hypogonadism, which occurs at higher
rates in men who have diabetes, AIDS, chronic renal failure, rheumatoid
arthritis, or chronic liver disease or who use glucocorticoids or
neuroleptic agents.3,5

Hypogonadism is suggested by the presence of signs and clinical
symptoms and confirmed by a laboratory finding of low serum
testosterone levels. Because of its diurnal variation, serum total
testosterone (TT) ideally should be measured in the morning.2,4

Reduced libido is the hallmark of hypogonadism, but not by any
means the only symptom (Table 1).1-4 The nonsexual symptoms
of hypogonadism are nonspecific, thus requiring a high degree of
suspicion on the part of the examining physician.

• No consensus exists on the threshold level of testosterone that is diagnostic
of hypogonadism, but a TT level of 300 ng/dL is generally considered the lower
limit of normal.1,6,7 Physicians should be aware that laboratory reference values
for testosterone vary widely between different laboratories. That being said, as
a general rule, men with TT <200 ng/dL clearly are hypogonadal; men with TT
>400 ng/dL are unlikely to be hypogonadal; and men with TT between 200
and 400 ng/dL should be evaluated on the basis of clinical presentation. Any
patient who is symptomatic, whether testosterone levels are abnormally low
or in the low-normal range, should be considered for therapy with exogenous
testosterone. Physical examination appropriately includes stature, body hair
(amount and distribution), presence of gynecomastia or galactorrhea, flaccid
penis length and width (stretched), scrotum, testes (length, width,
consistency), and prostate.2 Screening questionnaires, such as the Androgen
Deficiency in Aging Males (ADAM) questionnaire,8 the Aging Male Survey
(AMS),9 and the Massachusetts Male Aging Survey (MMAS),10 have been
developed to assist in the diagnosis of hypogonadism. Raymond C Rosen,
PhD, and colleagues at the New England Research Institutes are developing
a hypogonadism screening tool with improved specificity that may be useful
for patient-reported outcomes in future clinical studies.11

Hypogonadism and Testosterone Therapy in
Current Urologic Practice



Dr Hellstrom then addressed the treatment of hypogonadism.
The potential benefits of testosterone therapy include improved
mood, libido, body composition, and bone mineral density
(BMD). However, determining an appropriate dose of exogenous
testosterone is challenging because the levels of testosterone
required for various androgen-dependent functions appear to
differ and the amounts needed to maintain those functions are
not known. The low doses of exogenous testosterone that
normalize libido, for example, may be insufficient for other
androgen-dependent processes.

The ideal testosterone therapy should be safe, effective,
convenient, inexpensive, and acceptable to patients; have
predictable pharmacokinetics and a low potential for abuse; and
should help attain normal physiologic dihydrotestosterone (DHT)
and estradiol (E2) levels and physiologic or near-physiologic
levels with a natural diurnal pattern (morning peaks, evening
nadirs). A number of testosterone products are available:

• Transdermal patches are available for application to nonscrotal
skin, are effective, and mimic normal circadian variations.
Transdermal patches require a permeation-enhancing vehicle,
and application site reactions are common. Spray-on androgen
delivery systems are in development.

• Testosterone gel preparations provide easy, effective, and invisible treatment
options and account for >80% of the US market. Skin irritation is not usually
a problem. Application to multiple sites is recommended, but a small study
(N=9) found no difference in efficacy between multiple-site and single-site
application.12 Men using gels must wait 5 to 6 hours after application to shower
or swim. A boxed warning was added to testosterone gel formulation labels
after the US Food and Drug Administration received reports of adverse effects
in children who were inadvertently exposed to testosterone through contact
with another person being treated with these products (secondary exposure).
Reports included inappropriate genitalia (penis or clitoris) enlargement,
premature pubic hair development, advanced bone age, increased libido, and
aggressive behavior.13

• Testosterone pellets for subcutaneous implantation have been approved in
the United States since 1972, but many clinicians are not aware of this
formulation. The prescribing information specifies implanting two 75-mg
pellets weekly for each 25 mg testosterone propionate required. A typical dose
is six to ten 75-mg pellets (~3 mm x 8 mm) implanted in the posterior gluteal
region every 3 to 6 months. Dosage titration is required. In addition, great care
should be taken when estimating the amount of testosterone needed, because
pellet implantation is much less flexible than oral medication or intramuscular
injection. Approximately one third of testosterone pellet material is absorbed
in the first month, one fourth in the second month, and one sixth in the third
month.14 Treatment effect may last from 3 to 6 months.14 The most bothersome
adverse events were pellet extrusion, bleeding, and infections.15,16 New data
for testosterone pellets are reviewed later in this article.



• Intramuscular injection of testosterone enanthate or
testosterone cypionate (100-300 mg) achieves testosterone
levels in the supraphysiologic range within 72 hours, and
levels decrease into the hypogonadal range by the end of the
dosing interval.1,2 Administered once every 1, 2, or 3 weeks or
once a month, these formulations are associated with wide
variations in serum testosterone levels that can lead to a
roller-coaster effect, characterized by undesirable swings in
mood, energy, libido, and sexual function, which some
patients find disagreeable.1,2,17

• Long-acting testosterone undecanoate (TU) in castor oil for
intramuscular (IM) injection is under review by the FDA.18

• This formulation has been approved in more than 80 countries
worldwide. The product is generally well tolerated. Efficacy is
consistent with the known beneficial effects of testosterone
therapy: clinically therapeutic levels of TT and FT, DHT, E2, sex
hormone-binding globulin (SHBG); no clinically significant
changes in prostate-specific antigen (PSA) levels or findings
on digital rectal examination (DRE)19-22; and significant
improvements in sexual function.23 Updated pharmacokinetic
data on TU are reviewed later in this article.

Concerns about exogenous testosterone therapy and apparent associations with
prostate cancer and cardiovascular disease (CVD) are ongoing. Recent evidence
suggests the opposite: androgen-deprivation therapy (ADT) increases the risk of
peripheral arterial disease (PAD), cardiac events, and cardiac death, and higher
(but physiologically normal) levels of testosterone may be protective.24-27

Furthermore, testosterone deficiency is associated with an increased all-cause
mortality28,29; and lower levels of endogenous testosterone may increase the risk
of prostate cancer and have been linked to worse prognosis, higher stage at
presentation, and higher grade cancers.30 No compelling evidence exists that
testosterone therapy increases the risk of developing prostate cancer or of
stimulating the progression of small, undetected tumors into clinically worrisome
disease.31-33

Adverse events with testosterone include erythrocytosis, particularly in men who
are older, live at high altitudes, or receive short-acting parenteral testosterone
therapy,34,35 and acne. Gynecomastia is uncommon. Although the mechanism is
not understood, testosterone therapy has been associated with new onset or
exacerbation of sleep apnea.36 Most men receiving exogenous testosterone will
be azoospermic or have severely depressed sperm concentration, which may
result in reduced testicular size. Although these effects are usually reversible after
cessation of testosterone therapy, clomiphene citrate and gonadotropins may be
better choices for hypogonadal men wishing to have children in the near future.
Results of a recent study of clomiphene citrate are reviewed later in this article.

Men receiving exogenous testosterone should be assessed for changes in the
clinical symptoms and signs of testosterone deficiency by DRE, serum testosterone
and PSA levels, and hematocrit at baseline, at 3 to 6 months after initiating
therapy, and annually thereafter. Monitoring with liver function tests is usually
unnecessary, because liver toxicity is a problem only with oral forms of exogenous
testosterone.1,17



The importance of, and interest in, this topic is attested to by the
key sessions during which it was discussed. The field has changed
rapidly. In 1988, testosterone therapy during men with a history of
prostate cancer was unthinkable; today, a greater number of
physicians are treating patients who have been successfully
treated for prostate cancer, but it remains controversial. Both the
Sexual Medicine Society of North America (SMSNA) Annual
Scientific Program and the Plenary Session addressed the issue in
debate formats. In the SMSNA Program, Irwin Goldstein, MD, and
Abraham Morgentaler, MD, acted as moderators; Craig F. Donatucci,
MD, President of the SMSNA, introduced the Program; and pro
and con arguments were presented by Ridwan Shabsigh, MD,
and Gerald B. Brock, MD, respectively. The Plenary Session: Point-
Counterpoint was moderated by Randall B. Meacham, MD, with
pro and con arguments by Abraham Morgentaler, MD, and Alvaro
Morales, MD, respectively.

Arguments in Favor of Testosterone Therapy for Hypogonadal
Men With Prostate Cancer

The importance of androgens in progression of prostate cancer was
first noted by Huggins and Hodges in 1941.37 Careful reading of
that study, however, reveals that the paradigm that has guided
management of prostate cancer for 68 years was based on a single
patient.32,37 Furthermore, the data from several key studies32,38,39 have
been misinterpreted. These studies made an important distinction
between men who have been previously castrated, for whom
testosterone therapy is absolutely contraindicated, and men who
have not been castrated, in whom progression of prostate cancer

was not seen. Analyses of prospective studies in the literature have found no evidence
that exogenous testosterone increases the risk of prostate cancer or causes regression
of prostate cancer in men who have not been castrated.33,40

In his argument, Dr Morgentaler cited the case of one of his own patients, an 84-
year-old man with Gleason 6 prostate cancer in both lobes and PSA of 8.1 to 8.5
ng/mL, with symptoms of hypogonadism, low-normal TT, and abnormally low FT,
who refused treatment for prostate cancer but requested testosterone therapy.41

After 2 years of treatment, the patient had no evidence of clinical progression of
prostate cancer and had a lower PSA level.

Much of the rationale in favor of testosterone therapy for men who have localized
prostate cancer comes from data on prostate cancer itself:

• Testosterone has never been shown to cause prostate cancer

• Most men with prostate cancer die of CVD, not of prostate cancer

• Castration is not an appropriate therapy for localized prostate cancer

• Cure is common with localized prostate cancer

• Watchful waiting is advocated for localized prostate cancer, emphasizing the
importance of quality of life (which includes sexual function)

Arguments for treatment also come from the science of testosterone therapy.
Hypogonadism has numerous quality-of-life, cardiovascular, and other systemic
consequences, including premature mortality.29,42 ADT is associated with increased
risk of diabetes and CVD.43 Studies have shown that testosterone does not change
prostate tissue; and men have been treated safely after prostatectomy44,45 and
brachytherapy.46

Should Hypogonadal Men With a History of
Prostate Cancer Be Treated With Testosterone?



The argument for treatment is supported by the molecular
biology of androgen receptors (ARs). The limited number of ARs
per cell are completely bound to androgen at androgen levels in
the near-castrate range. Dr Morgentaler’s proposed saturation
model accounts for both the seemingly contradictory data and
the molecular biology of androgen-AR interactions (Figure 1).47

Dr Shabsigh concluded that testosterone therapy for men with
localized or successfully treated localized prostate cancer is
“reasonable, rational, logical, and indicated.”

The Endocrine Forum: Prostate Cancer and Testosterone

In front of an audience of 500 with standing room only, during the
Endocrine Forum: Prostate Cancer and Testosterone—Changing
Concepts, Drs Mohit Khera, Abraham Morgentaler, Larry I. Lipshultz,
Peter Albertsen, and Ernani Rhoden discussed the treatment of
patients after definitive prostate cancer treatment. Thus far, 147
patients have been treated after prostate cancer treatment, and
only 1.4% were noted to have recurrence. Dr Khera reviewed the
parameters for a randomized, controlled clinical trial to
investigate testosterone therapy in hypogonadal men 3 months
after prostatectomy.

Data From a Recent Case-Cohort Study

Further evidence for a lack of association between testosterone and the risk of
prostate cancer was presented by Nicholas A Daniels, MD, in a podium presentation.
In a case-cohort study within the ongoing Osteoporotic Fractures in Men (MrOS)
study,48 investigators evaluated the risk of prostate cancer associated with circulating
sex hormones in men ≥65 years of age (275 patients with prostate cancer, 1652
control volunteers; mean age, 73 y). Gas chromatography/tandem mass spectroscopy—
the gold standard—was used to measure hormone levels. Men with a history of
prostate cancer or androgen/anti-androgen therapy were excluded. The groups were
categorized into quartiles by sex hormone levels. No significant association was
found between the risk of prostate cancer and circulating testosterone, E2, or SHBG,
but increasing levels of estrone were strongly correlated with an increased risk of
prostate cancer: hazard ratio (HR) 3.93 for quartiles 2 to 4. Limitations of this study
include a follow-up of only 5 years and a single measurement of baseline hormone
levels. Dr Daniels posited that, although further study is needed, these results
suggest the possibility of estrone as a biomarker for the risk of prostate cancer.

Arguments Against Testosterone Therapy for Hypogonadal Men
With Prostate Cancer

There is no question about the importance of testosterone therapy for hypogonadal
men without prostate cancer. Furthermore, many experts agree that testosterone
therapy can and often should be given to men who have been successfully treated
for prostate cancer. However, there are serious questions about its safety in men
who have prostate cancer.



Figure 1. Relationship between testosterone and
prostate cancer: the saturation model.47

Reproduced with permission.

a and b, traditional belief that higher concentrations cause increasing prostate cancer rates; c, saturation model, testosterone has
powerful effect on prostate cancer growth at low testosterone concentrations but little or no effect beyond the near-castrate range.



That testosterone plays a key role in development and progression
of prostate cancer has been dogma since the 1940s, and experiments
with luteinizing hormone-releasing hormone (LHRH) agonists
further linked testosterone to prostate cancer. To assess whether
testosterone is safe in men with a history of prostate cancer, one
must look critically at clinical trials. Are they randomized,
controlled, well designed, and adequately designed? What detection
method was used? PSA as a surrogate marker for prostate cancer
is often not an appropriate endpoint. Importantly, what was the
duration of testosterone therapy? Prostate cancer takes many
years, not weeks or months, to develop and progress to clinically
important stages, but a number of studies cited by those supporting
testosterone therapy for men with prostate cancer had insufficient
or short-term follow-up. Many of the 18 studies were not designed
to detect such changes. The study by Marks et al31 on prostate
tissue, for example, was a short-term study with only 21 patients
receiving testosterone therapy (plus 19 receiving placebo), and
analysis excluded the outliers.

A major concern in this field is the treatment of men after
prostatectomy, and further studies are warranted. The most
powerful argument against treating is the Physicians’ Health
Study,49 which concluded that long-term exposure to high levels
of endogenous bioavailable testosterone—and perhaps to low
levels of E2—promotes the development of prostate cancer.

Dr Brock, concluding for the con position, stated that, whereas current studies
are insufficient in terms of duration, design, and chosen endpoints, testosterone
therapy may be safe in symptomatic men after curative prostate cancer surgery.
However, large-scale longitudinal studies are needed.

In conclusion, the association of testosterone therapy with prostate cancer is not
clear and is likely not a 1:1 relationship. Long-term data are still needed. Men with
prostate cancer should be given testosterone only in well-designed clinical trials
and with close monitoring.

Post-SMSNA Program Discussion

During the moderated discussion of case studies and audience questions after the
SMSNA Program, most attendees indicated that they would treat a symptomatic
hypogonadal patient after radical retropubic prostatectomy (RRP) if the nodes and
margins were negative. The most pressing question is when to initiate therapy.
Studies are under way, but data are not yet available. The SMSNA Program panel
agreed that, after recuperating from the surgery (usually 6-8 wk), if the patient is
hypogonadal, symptomatic, and requests therapy, treatment may be considered
with careful monitoring. When deciding whether to treat, the patient’s wishes and
quality of life should be given priority. Whether to treat depends on the individual,
and informed consent is crucial.



Endothelial Dysfunction:
A Link Between CVD and Hypogonadism?
Hypogonadism, which is common in older men, is associated with
endothelial dysfunction and carotid intimamedia thickness,50-52

both of which are factors in the development of CVD. ADT is
known to be associated with an increase in cardiovascular
events,53 and mounting evidence suggests a relationship between
low testosterone levels and CVD,28 but no study to date has
directly linked CVD and hypogonadism.

Possible Association Between CVD and Hypogonadism

As part of the ongoing World Trade Center Medical Monitoring and
Treatment Program, Berookhim and colleagues54 evaluated the
relationship between hypogonadism (testosterone <300 ng/dL)
and coronary artery calcium (CAC) score. CAC scores above the
75th percentile indicate a risk of future cardiovascular events, and
doubling of the CAC score increases the risk by 20%.55 Of the 150
men studied, 15% were in the highest CAC risk group. Results
showed a strong trend (Table 2) suggesting a relationship between
CAC scores and CVD,54 which the investigators believe will
become statistically significant with more patients and longer
follow-up. A limitation of this study was a lack of oversight to
ensure that testosterone was based on morning draws. In addition,
the validity of CAC scores to predict cardiovascular events is hotly
debated among cardiologists.56

Association Between Endothelial Dysfunction and Low Serum
Testosterone Levels

Mohammed et al57 evaluated the association between endothelial dysfunction and
low endogenous testosterone levels. In this study, presented by John S. Colen, MD,
endothelial function in 56 men presenting with erectile dysfunction (ED) was
determined by peripheral arterial tonometry (PAT), which measures the magnitude
of arterial tone changes in peripheral arterial beds. The men were divided into
hypogonadal and eugonadal groups (testosterone ≤350 ng/dL vs >350 ng/dL),
then further stratified into those with or without endothelial dysfunction (RHI ≤2.0
vs RHI >2.0). Low testosterone levels correlated with endothelial dysfunction
(r=0.35, r2=0.12 Nagelkerke; P =.032). Interpretation of these results is limited by
the small patient numbers; employing a relatively high testosterone level, for
statistical purposes, to define hypogonadism; and using an indirect measure of
endothelial dysfunction. Additional studies, including clinical trials in a larger
population, are under way to better define the association described here.



Percentile (n) Median Testosterone Level, ng/dL Men With Hypogonadism (n)

0–74 (109)

75–89 (49)

90–99 (28)

362

376

322

23.9 (26)

22.4 (11)

42.9 (12)

Table 2. Association of Coronary Artery Calcium Scores
With Testosterone Levels in Hypogonadal Men54

Reproduced with permission.



Intramuscular Testosterone Undecanoate Improved
BMD in Hypogonadal Men With Klinefelter Syndrome
Klinefelter syndrome is related to testicular insufficiency leading to
low circulating levels of testosterone and lower-than-normal bone
mineral density (BMD).2 In men without Klinefelter syndrome,
abnormally low levels of endogenous testosterone have been
associated with poor bone quality or osteoporosis (Figure 2)58 and
with an increased risk of bone fractures (Figure 3).59 Testosterone
therapy is recommended to improve BMD.1,2,4 At a Moderated
Poster session, Tae Hong Kim, MD, presented a Korean study60

on the effect of IM testosterone undecanoate (1000 mg/4 mL) on
BMD in 12 men with Klinefelter syndrome. From January to
December 2006, patients received 6 doses of testosterone
undecanoate at 12-week intervals, which resulted in significant
increases in testosterone and BMD in the lumbar spine and
femoral neck (Table 3). Dr Kim concluded that testosterone
therapy may help to prevent fractures of the lumbar spine and
femoral neck in patients with Klinefelter syndrome.



Figure 2. Loss of sex hormones in hypogonadal men adversely affects
bone quality, as shown in these 3-dimensional projection images of
virtual bone biopsy cores of two men: a 28-year-old, white eugonadal
man (left) and a 31-year-old, white hypogonadal man (right).58

Reproduced with permission.

Well connected, predominantly platelike
trabecular network of the age-matched

volunteer’s bone quality

More disconnected, predominantly
rodlike architecture of the hypogonadal

man’s bone quality



Figure 3. Increased incidence of fracture: a long-term
consequence of andropause.59

Reproduced with permission.



Table 3. Effect of Intramuscular Testosterone Undecanoate
on 12 Korean Men With Klinefelter Syndrome60

Baseline (SD) After Treatment (SD) P

Total testosterone, ng/dL

BMD

Lumbar

Ward’s triangle

195 (150)

0.88 (0.06)

0.86 (0.11)

535 (233)

0.95 (0.06)

1.01 (0.10)

.001

.04

.04

BMD, bone mineral density.



Peyronie disease is common in urologic practices. At “Lunch With
the Experts” with Dr Laurence A. Levine, several urologists agreed
that they may see as many as 20 to 30 cases of Peyronie disease
in a week, and sessions on Peyronie disease were well attended.
The disorder is characterized by plaques and strands of dense
fibrous tissue (scarring) of the tunica albuginea. Androgens play a
key role in maintaining normal ultrastructure of erectile tissue,
erectile function, and wound healing,51,61 suggesting the possibility
that testosterone deficiency might contribute to the pathogenesis
of Peyronie disease. Two studies presented at AUA 2009
evaluated this hypothesis.

At a podium session, Sergio A Moreno, MD, presented results of
a retrospective pilot study of 121 men with Peyronie disease
(mean age, 54 y).62 Only 10.6% recalled any penile trauma;
54.5% had ED, and 74.4% had testosterone deficiency (<300
ng/dL total testosterone [TT] and/or <1.5 ng/dL free testosterone
[FT]). The severity of curvature was worse for those with low FT
compared to those with normal levels. Dr Moreno speculated that
Peyronie disease might result from reduced erectile rigidity, which
leads to either injury or impaired tissue response to injury,
involving reduced levels of the antifibrotic factor, nitric oxide (NO).
One limitation of this study is use of a chi-square test to determine
significance: Causality can only be determined by multivariate
analysis. An abnormal FT level of <1.5 ng/dL suggests use of
direct FT assay, which may be considered a limitation because of
unreliability.

In a study presented by Renea Sturm, MD,63 hypogonadism (TT <325 ng/dL) was
significantly more common (76.5% vs 41.2%, P<.0001) and the mean testosterone
level was significantly lower (306 ng/dL vs 372 ng/dL, P <.05) among 34 men with
Peyronie disease-related ED compared with a control group with organic ED. Men
with Peyronie disease thus appear to be at increased risk of hypogonadism versus
men without Peyronie disease, and further studies are needed in larger patient
populations, as well as in animal models of tunica albuginea injury. During the
question-and-answer period following the presentation, Dr Abraham Morgentaler
(co-investigator of the previous Peyronie disease study) commented that
testosterone is unlikely to be the only cause but may be a contributing cause.

Is Testosterone Deficiency Involved in the
Etiology of Peyronie Disease?



In a single-site US study of testosterone implants, Cavender et al64

retrospectively analyzed data from 80 hypogonadal men (292
implant procedures; mean, 5.7 months between procedures). Both
TT and FT levels improved between baseline and follow-up (mean,
58 d). No extrusions or infections were reported. The difference in
extrusions and infection in this study compared with historical data

for European implants may be due to the manufacturing process, which in the newer
US product results in a smaller pellet with a more regular surface and with no wool
or cotton packaging. Patient satisfaction was high, with 86% of patients returning
for their second or more implants. More research is needed to confirm the results
of this small study.

No Extrusions or Infections With New Formulation
of Implantable Testosterone Pellets

Addition of testosterone is known to improve responsiveness in
some men with ED who do not respond to phosphodiesterase
type 5 (PDE5) inhibitor therapy alone,65-67 but the population of
men likely to respond has not been defined. A European
multicenter, double-blind, randomized trial68 enrolled 173 men
older than 45 years with a serum TT <4 ng/mL and/or a
bioavailable T <1 ng/mL who had ED and did not respond to 4
weeks of daily tadalafil therapy. Many patients had only mild
hypogonadism or low-normal testosterone levels. No overall

improvement was noted after 8 weeks of combined therapy. In subgroup analysis,
however, hypogonadal men (TT <300 ng/dL) had significantly improved erectile
function (Table 4). The lower the baseline TT or calculated FT, the lower the effect
of tadalafil alone and the higher the effect of adding testosterone gel, confirming
the testosterone dependence of responsiveness to PDE5 inhibitor therapy. The
investigators cautioned that a 4-week follow-up may not be sufficient to detect all
the men who may benefit. In addition, some of the changes were small and,
although statistically significant, would be not be clinically relevant.

Testosterone for ED Not Responding to
PDE5 Inhibitor Therapy



Table 4. Testosterone Dependence of Responsiveness
to PDE5 Inhibitor Therapy in Men With ED68

Baseline
Testosterone

n Increase in EFD Score Increase in SEP3 Score,%

Testosterone
Gel

Placebo P Testosterone
Gel

Placebo P

All

TT <400

TT <346

TT <300

TT <231

cFT Q3a

cFT Q2b

144

93

84

61

36

109

73

5.16

5.22

5.78

6.18

5.65

5.83

6.75

3.88

3.92

4.09

2.33

1.13

3.88

2.47

NS

NS

NS

0.027

0.035

0.073

0.055

36.4

35.8

38.3

33.1

32.2

36.9

34.2

30.8

29.8

28.1

13.4

9.4

27.8

22.3

NS

NS

NS

0.038

0.065

NS

NS

a <99.7 pg/mL.

b <65.2 pg/mL.

cFT, calculated free testosterone; ED, erectile dysfunction; EFD,
erectile function domain; NS, not significant; PDE5, phosphodiesterase
type 5; SEP3, sexual encounter profile question 3; TT, total testosterone.



Previous studies have reported the effect of clomiphene citrate (CC)
on testosterone/estrogen ratios within a hypogonadal population.69,70

In a small retrospective study presented by Frederick L. Taylor, MD,71

men were randomized to receive CC 50 mg every other day (n = 65)
or testosterone gel (n = 39) 5 gm daily. The mean follow-up was
6.2 months for CC and 30.3 months for testosterone gel. Both
groups had significant increases in serum TT from baseline to >550
ng/dL (P <.001 for both). Men taking CC also had statistically
significant increases in symptom scores on the ADAM
questionnaire compared to men taking testosterone gel. This

small, nonrandomized, retrospective study had limited power, but the results
warrant further investigation.

During “Lunch With the Experts” with Dr Levine, urologists at the table agreed that
they are seeing increasingly more hypogonadal men who are only in their 40s.
Dr Levine, who co-authored the study described above, discussed the off-label use
of CC as an alternative to exogenous testosterone for younger men who want to
preserve their fertility and for men with low-normal endogenous testosterone and
low luteinizing hormone (LH); for all others, he prescribes exogenous testosterone.
It should be noted that CC is not currently approved for this indication.

Clomiphene Citrate: An Alternative Treatment for
Selected Hypogonadal Men

Encouraging Results With Novel Long-acting Testosterone
Undecanoate Injection

At an industry-sponsored Satellite Breakfast Symposium, Dr
Morgentaler presented an update on the safety, efficacy, and
pharmacokinetics of TU, an IM injection with a long duration of
action. In a phase 3 open-label trial (N=130),72 TU 750 mg was safe
and effective. The mean pretreatment testosterone level was 214.7
ng/dL. Mean testosterone concentrations reached physiologic
levels by 4 days after first injection and remained in the physiologic

range throughout the 10-week dosing interval in 94% of subjects (Figure 4). TU did
not cause supraphysiologic spikes of testosterone, and maximum testosterone
concentrations remained within FDA standards (300-1000 ng/dL). Adverse events
were nonserious and mild in severity. In response to a comment from the floor about
the increase in lean mass for men who exercise while taking exogenous
testosterone, Dr Morgentaler responded that, in his experience, most men add
muscle mass and lose fat even if they do not exercise. He stated that the notable
body composition changes are an important rationale for treatment. In another
comment from the floor, Dr Aksam Yassin said that, in his practice in Germany, men
are routinely started on long-acting IM TU.

Investigational New Products



Reproduced with permission.

TU, testosterone undecanoate.

Figure 4. Mean serum total testosterone after
third injection of 750 mg TU at weeks 14 to 24.72



At a Moderated Poster session, Dr Morgentaler reported new,
longer-term pharmacokinetic data on treatment with TU IM
injection every 10 weeks for up to 21 months (extension phase,
N=98).21 Testosterone concentration profiles remained consistent,
with nearly identical peaks and nadirs during subsequent intervals
(Figure 5). Treatment was well tolerated. Average PSA levels
increased from 1.0 ng/mL to 1.4 ng/mL over the entire 84-week
observation period (mean PSA velocity, 0.25 ng/mL/y). Dr
Morgentaler concluded that TU injection is an appealing new
long-acting alternative treatment option for hypogonadal men.

In a podium presentation, Sompol Permpongkosol, MD, presented
results from a small independent open-label study conducted in
Thailand of TU 1000 mg in symptomatic hypogonadal men (TT
<300 ng/dL).73 Mean body mass index (BMI) of subjects was 25.71
kg/m2) with numerous comorbidities (mean age, 60.3 y). TU was
given on day 1, on day 42, and every 12 weeks thereafter for a
mean duration of 51 weeks. One hundred eighteen men were
investigated in this study. Total testosterone increased to the
normal range in 93% of patients but did not remain stable after
the first 3 injections. Waist circumference decreased 5.4 cm, lipids
decreased slightly, AMS score decreased 2.9 points, IIEF-15
increased (particularly the erection score), and satisfaction
increased in 73% of patients. No significant change was seen in
BMI, PSA, International Prostate Symptom Score (IPSS), or
International Index of Erectile Function (IIEF-5) score. No serious or
unexpected adverse events were noted. Hematocrit increased 5%
but did not result in treatment discontinuation. Dr Permpongkosol
concluded that further studies with more patients and longer
follow-up are warranted. It should be noted that the current TU
dose being evaluated by the FDA for the US market is 750 mg.

A New Testosterone-in-Adhesive-Matrix Patch

At a Moderated Poster session, J P Raynaud, MD, presented results of a randomized,
open-label, European study74 of a new matrix patch in which testosterone is
dissolved in a non-alcoholic drug solvent, diethyltoluamide (N=224; mean age,
41.8 y). For the first year, 188 hypogonadal men received two patches applied
every other day delivering testosterone 5 mg/d and 36 men received testosterone
enanthate injection every 3 weeks. After 1 year, all men received the patch for an
additional 4 years. The patch was well tolerated, with no change in lipid profiles
or erythrocytes. Levels of PSA increased 0.2 ng/mL initially, then remained stable
for the duration of the study. FT, DHT, and E2 normalized. Total testosterone
remained stable over time but was above the normal range in 85% of subjects.
The protocol did not allow dosage alterations. Adhesiveness was at least 75% in
≥90% of the men. Symptom scores decreased and sexual function increased to
reference values. Testosterone correlated significantly with sexual function changes.
The patch was described as thin, transparent, comfortable, easy to use, and well
accepted by patients. The primary disadvantage would appear to be local skin
irritation and the need for alternate-day application.



Figure 5. Mean (SD) serum testosterone concentrations at
steady state during 2 consecutive 10-week injection intervals
with 750 mg testosterone undecanoate for 117 hypogonadal
men with data available for pharmacokinetic analysis.21

Reproduced with permission.
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