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Introduction: Over the past decade, there have been
concerns with safety of testosterone therapy (TTh) in
hypogonadal men. Several concerns have centered on the
use of TTh and its potential link to cardiovascular (CV)
events, prostate cancer, and benign prostatic hyperplasia
(BPH). There has also been controversy in determining
which patients are appropriate candidates for TTh and if
lifestyle modification has any role in improving serum
testosterone values in hypogonadal men.
Materials and methods: A literature review of all
articles assessing testosterone and the use of TTh and the
association with CV events, prostate cancer, BPH and
lifestyle modification was conducted.
Results: Majority of patients treated with TTh today are
treated off-label. Low serum testosterone levels have been
associated with increased CV events. Currently, there is

Indications for testosterone therapy
In 1981, the FDA issued a class labeling change
regarding the indications to treat hypogonadal
patients. The label at that time stated “Androgens
are indicated for replacement therapy in conditions
associated with a deficiency or absence of endogenous
testosterone.” The label then went on to list certain
medical conditions associated with primary and
secondary hypogonadism, such as orchitis or pituitary
tumor, respectively. Nowhere in the label did it list
symptoms, such as erectile dysfunction, low libido, or
fatigue, as indications for treatment. However, the label
at that time did list “idiopathic” as a one of the potential
causes for hypogonadism. Therefore, if a hypogonadal
patient did not have a listed medical condition, one
could assume that the cause was idiopathic and the
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inconclusive evidence to support that TTh increases the
risk of CV events. There is an absence of evidence linking
TTh to the development of prostate cancer or worsening
of BPH symptoms. Finally, lifestyle modification, such
as decreasing weight and improving sleep, can improve
serum testosterone levels in hypogonadal men.
Conclusions: Clinicians prescribing testosterone
should be aware of the current controversies associated
with TTh. The current literature does not suggest that
there is a significant risk with TTh and prostate cancer,
worsening of BPH symptoms or CV events. However,
more studies, including randomized placebo-controlled
trials, are needed. Finally, patients should be counseled
appropriately regarding the indications for TTh and
the benefits of lifestyle modification prior to initiating
TTh.
Key Words: testosterone therapy, safety, hypogonadal
men
patient could be treated on-label. In 2015, the FDA
issued a safety announcement stating “The U.S.
Food and Drug Administration (FDA) cautions that
prescription testosterone products are approved only
for men who have low testosterone levels caused by
certain medical conditions. The benefit and safety of
these medications have not been established for the
treatment of low testosterone levels due to aging, even
if a man’s symptoms seem related to low testosterone.”
As a result of this announcement, the FDA required that
the testosterone label remove the word “idiopathic”
under the listed conditions indicated for testosterone
therapy (TTh). Thus, hypogonadal patients not having
a medical condition known to result in hypogonadism
were considered to be treated off-label at this point.
Maseroli et al found that roughly 85% of patients
being treated with TTh did not have a known medical
condition associated with hypogonadism and thus they
were being treated off-label.1 Another concern with
the indications for TTh is the use of T as monotherapy
to treat erectile dysfunction. Current T guidelines
recommend the use of TTh in hypogonadal men who
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have symptoms such as erectile dysfunction. In fact,
Wu et al found that sexual symptoms, such as decreased
morning erections, erectile dysfunction and decreased
frequency of sexual thoughts, were the most sensitive
and specific symptoms for identifying hypogonadal
men.2 However, the American Urological Association
(AUA) Erectile Dysfunction (ED) Guidelines do not
recommend the use of TTh solely for the treatment of
erectile dysfunction.3 These guidelines recommend
that men with ED and testosterone deficiency who
are considering ED treatment with a PDE5i should be
informed that PDE5i may be more effective if combined
with testosterone therapy. The AUA ED Guidelines
further state “Men should be advised that testosterone
therapy is not an effective mono-therapy for ED. If
the man’s goal is amelioration of ED symptoms, then
he should be counseled regarding the need for ED
therapies in addition to testosterone therapy.”

Testosterone therapy and cardiovascular risk
For many years it was believed that low serum T levels
increased the risk for cardiovascular (CV) events.
Numerous prospective studies demonstrated that men
with lower serum T levels were more likely to die at
an earlier age, mainly due to increased CV events. On
the contrary, there have been many published studies
demonstrating that TTh may improve the risk factors
for cardiovascular disease (CVD), such as obesity and
metabolic syndrome. A review article by Morgentaler
et al found that of the over 200 articles assessing CV
risk with TTh, only four studies suggested that TTh
may increase the risk of CV events.4 Several dozen
studies demonstrated beneficial effects of normal T on
CV risk and mortality. Low levels of T were associated
with increased risk of mortality and CVD. Finally,
many studies suggested that severity of CAD was
inversely correlated with serum T levels.
Based on the four studies suggesting that TTh may
increase CV risk, the FDA issued a warning in the
testosterone label in 2015 stating “Long term clinical
safety trials have not been conducted to assess the
cardiovascular outcomes of testosterone replacement
therapy in men. To date, epidemiological studies and
randomized controlled trials have been inconclusive for
determining the risk of major adverse cardiovascular
events (MACE), such as non-fatal myocardial
infarction, non-fatal stroke, and cardiovascular death,
with the use of testosterone compared to non-use.
Some studies, but not all, have reported an increase risk
of MACE in association with the use of testosterone
replacement therapy in men.” It is important to note
that the European Medicines Agency (EMA), which
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is the equivalent to the FDA in Europe, performed its
own review of CV and TTh literature and declined
to add any new CV warnings. In 2018, Miner et al
conducted a review of all articles since the FDA label
change assessing the CV risk associated with TTh.5
These authors identified 23 studies of which none
reported an increase in MACE with TTh. In fact, they
found that men whose T normalized with TTh had
a reduced risk of MI and death compared with men
whose T levels failed to normalize.
The 2018 AUA T Guidelines offered recommendations
on counseling hypogonadal patients regarding
potential CV risk.6 These guidelines recommended that
clinicians should inform T deficient patients that low T
is a risk factor for CV disease. The AUA T Guidelines
also recommend prior to initiating treatment, clinicians
should counsel patients that at this time, it cannot be
stated definitively whether TTh increases or decreases
the risk of CV events (e.g., myocardial infarction,
stroke, cardiovascular-related death, all-cause
mortality). Finally, the AUA T Guideline recommend
“Testosterone therapy should not be commenced for
a period of 3 to 6 months in patients with a history of
CV events. Other testosterone guidelines, such as the
Endocrine Guidelines, suggest waiting a minimum
of 6 months before initiating TTh after a CV event.
The AUA T Guidelines also recommend that prior
to initiating TTh, patients at high risk for CV events
should be referred for further evaluation.
Currently underway is the largest randomized
placebo-controlled trial assessing the use of TTh on
MACE, which includes nonfatal MI and nonfatal
stroke or death due to CV causes. This study, also
known as the TRAVERSE trial, is expected to enroll
6000 participants and is anticipated to be completed
by June of 2022.

Testosterone and the prostate
The effects of the TTh on the prostate have been a
concern to most clinicians and patients for decades.
However, over the past 15 years, this paradigm has
shifted. Whereas 15 years ago most clinicians believed
that TTh was unsafe to give to men due to the risk
of developing prostate cancer,7 now there are clinical
trials using TTh to treat men on active surveillance as
well as those with metastatic prostate cancer. In 2003,
Rhoden and Morgentaler evaluated the use of TTh in
hypogonadal men with a history of high grade prostatic
intraepithelial neoplasia (HGPIN).8 In this study, 20
men had HGPIN and were considered high risk for
developing prostate cancer. These authors found that
after 1 year of TTh, men with HGPIN did not have a
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greater increase in PSA or a significantly increased risk
of cancer than men without HGPIN. In 2003, this article
was considered controversial as there were concerns
of giving TTh to men with HGPIN. Over the next 15
years, there were many studies assessing the use of TTh
in men following radical prostatectomy and radiation
therapy for prostate cancer.9-11 While these studies were
predominately retrospective in nature and selected for
low risk patients, they did not demonstrate an increased
risk of prostate cancer recurrence with TTh in these men.
Further studies during this time also assessed the use
of TTh in men on active surveillance with no increased
risk of cancer progression.11,12
More recently, there have been studies assessing the
use of TTh to treat men with castrate resistant prostate
cancer or with low metastatic prostate cancer burden
or biochemical PSA recurrence. In 2015, Schweizer et
al published a series of 14 men with castrate resistant
prostate cancer who were treated with high doses of
TTh.13 These patients received testosterone enanthate 400
mg IM every month for 3 months. Androgen deprivation
therapy (ADT) was also continued at this time to suppress
endogenous testosterone production, allowing for rapid
cycling from supraphysiologic serum T levels to near
castrate serum T levels. This rapid cycling was termed
bipolar androgen therapy (BAT). The investigators found
that BAT was well tolerated and that 50% of patients had
a reduction in their PSA, and 50% of patients also had
improved radiographic responses. All patients (10 of 10)
demonstrated a reduction in PSA after receiving BAT,
suggesting that BAT may also restore androgen receptor
sensitivity. In a subsequent study by Schweizer et al, the
effects of BAT in 29 men with androgen ablation naïve
prostate cancer was evaluated.14 These 29 asymptomatic
hormone sensitive prostate cancer patients had either
low metastatic prostate cancer burden or non-metastatic
disease with a biochemical PSA recurrence. These
men received 6 moths of ADT followed by 400 mg of
testosterone cypionate IM every 4 weeks for 3 months.
The investigators found that 59% of men had a PSA
< 4 ng/dl after 18 months (primary endpoint) and that
many of these men had significant improvements in
quality of life and erectile function.
In light of these new publications over the past 15
years, it is not surprising that many clinicians are not
as concerned with giving TTh to men with a history
of prostate cancer. A study by Millar et al in 2016
sent a survey to urologists regarding their opinion
and prescribing patterns on TTh in men on active
surveillance for low risk prostate cancer.15 This survey
found that 96% and 84% of urologists believed that it
was safe to give TTh to men with a history of a radical
prostatectomy and radiation therapy, respectively.

In fact, 63% of urologists believed it was safe to give
TTh to men on active surveillance. It is important
to note that the AUA T guidelines recommend that
patients with testosterone deficiency and a history
of prostate cancer should be informed that there is
inadequate evidence to quantify the risk-benefit ratio of
testosterone therapy.6 However, the AUA T Guidelines
do recommend that clinicians should inform patients
of the absence of evidence linking testosterone therapy
to the development of prostate cancer.
Many urologists are still concerned that TTh will
worsen lower urinary symptoms (LUTS). This concern
is also fueled by the fact that current package inserts of
testosterone products state “Patients with BPH treated
with androgens are at an increased risk for worsening
of signs and symptoms of BPH.” However, currently
there is no convincing data to support this claim. In
fact, a review article by Delay and Kohler found that
long term TTh either had no effect on LUTS or actually
improved LUTS over time.16 Other studies have also
found improvements in voided volumes and post-void
residuals in men taking TTh.16 Thus, patients should
be counseled appropriately regarding the use of TTh in
men with BPH and LUTS.

Testosterone and lifestyle modification
Initial treatment options for many medical conditions
include lifestyle modifications. For example, patients
presenting with hypertension, hyperlipidemia, or obesity
are first encouraged to try lifestyle modification before
considering medical therapy. Lifestyle modification as
well as varicocelectomy have also been shown to improve
serum T levels in hypogonadal men. Camacho et al
conducted a longitudinal study of 2736 men assessing
changes in weight and testosterone levels.17 These
investigators demonstrated that there is a bi-directional
relationship between weight and serum T levels. In
this study, men who lost ≥ 15% of their body weight
demonstrated a significant increase in free testosterone
(FT) (51.8; 95% CI 1.7, 101.9 pmol/l). In addition, those
men whose weight increased by ≥ 15% demonstrated a
greater decline in FT (-47.1; 95% CI -136.9, 42.7 pmol).
In a meta-analysis of 22 studies assessing the effects
of weight loss (diet or surgery) on T levels, weight
loss through both diet and bariatric surgery were both
effective in significantly increasing serum total and free
testosterone.18 A low calorie diet resulted in a 9.8% weight
loss with a 83 ng/dL increase in serum T levels. However,
bariatric surgery resulted in a 32% weight loss with a 250
ng/dL increase in serum T values. Thus, weight loss
seems to be an effective strategy to increasing serum T
levels especially if the weight loss can be sustained.
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Sleep plays an important role in maintaining
normal serum T levels. Greater degrees of nocturnal
hypoxia, such as seen with conditions like obstructive
sleep apnea (OSA), can result in lower serum T levels
due to blunting of LH levels. Improving sleep apnea,
either with the use of a CPAP machine, or surgically
through uvulopalatopharyngoplasty, has been shown
to improve serum T levels.19 Finally, Leproult et al
demonstrated that restricting sleep to 5 hours a night
for 8 nights can decrease T levels by 10% to 15%.20
Varicocele repair has also been shown to improve
serum T values. Sathya et al conducted a prospective
study of 200 men who received varicocelectomy or
observation.21 Serum T levels increased on average
80 mg/dL after varicocelectomy. Seventy-eight
percent of the patients in the varicocelectomy group
normalized their serum T levels compared to 16% in
the control group. A meta-analysis by Li et al evaluated
814 patients undergoing varicocele repair.22 They
found that serum T levels increased approximately
100 ng/dL after varicocelectomy. While varicocele
repair may increase serum T levels, it appears that this
increase is modest, and currently hypogonadism is not
an established indication for vaicocelectomy.

Conclusion
Clinicians prescribing testosterone should be aware of the
current controversies associated with TTh. Controversies
associated with TTh include potential risk of developing
prostate cancer and worsening of LUTS. In addition,
there are concerns of TTh potentially increasing CV
risk. The current literature does not suggest that there
is a significant risk with TTh and prostate cancer, LUTS,
and CV events. However, more studies, including
randomized placebo- controlled trials, are needed.
Clinicians prescribing TTh should also be aware that the
majority of hypogonadal patients currently being treated
with TTh are being treated off-label. Finally, lifestyle
modification, such as weight loss and improvement in
sleep, as well as varicocelectomy, can improve serum
T values. Patients should be counseled appropriately
regarding the indications for T therapy and the benefits
of lifestyle modification prior to initiating TTh.
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