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Update to the Testosterone Guideline
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SINCE the release of the AUA guideline on the
evaluation and management of testosterone defi-
ciency in 2018, there have been several notable
updates in the testosterone space. Specifically, 2
new, landmark randomized controlled trials (RCTs)
have been released and provide additional data to
inform the guideline, particularly as it relates to the
areas of cardiovascular (CV) disease, diabetes,
erectile function and libido, obstructive sleep apnea
(OSA), and prostate events.

CV DISEASE
Arguably one of the most notable studies to have ever
been conducted in the testosterone space reported
findings in 2023. The Testosterone Replacement
Therapy for Assessment of Long-Term Vascular
Events and Efficacy Response in Hypogonadal Men
(TRAVERSE) trial was conducted in response to
earlier Food and Drug Administration requests for
more data on potential CV risks associated with
testosterone therapy.1 The RCT study involved 5246
men aged 45 to 80 with total testosterone levels
< 300 ng/dL.2 Study men received either placebo or
testosterone gel 1.62%, which was dosed to keep
therapeutic levels between 350 and 750 ng/dL.

After a mean treatment of 22 months, the per-
centage of myocardial infarctions, strokes, or CV-
related death adverse events (AEs) was 7.0% for
testosterone vs 7.3% for placebo. Secondary outcomes
which were statistically higher in testosterone-treated
men were of limited clinical relevance: D0.3 mm Hg
systolic blood pressure vs �1.5 mm Hg, nonfatal ar-
rhythmias (5.2% vs 3.3%), atrial fibrillation (3.5% vs
2.4%), and acute kidney injury (2.3% vs 1.5%).

Results overall provide more definitive evidence
that testosterone therapy (when performed appro-
priately) does not increase the risk for major CV
events after a mean 2 years of treatment. The sec-
ondary findings of increased arrhythmias, atrial
fibrillation, and minimally elevated blood pressure
may be due to a volume-expanding effect of

testosterone and are of limited/unclear clinical
relevance. It is also plausible that the CV risk pro-
file of testosterone may differ depending on doses
and agent/modality prescribed (ie, injectable vs
topical), particularly given distinctive AE profiles
observed (eg, erythrocytosis) by agent.3

Currently, statement #20 in the testosterone
guideline notes that it is unclear if testosterone in-
creases major CV events. However, these updated
data confirm that testosterone therapy does not in-
crease major CV event risks over at least a 2-year
period when done according to prescribed protocols.

DIABETES
One landmark RCT (T4DM trial) was published
in 2021 evaluating the impact of testosterone ther-
apy on diabetes.4 The study included 1007 obese
men with total testosterone levels approximately< 400
ng/dL and newly diagnosed diabetes/impaired fasting
glucose. Men were randomly assigned to receive life-
style modifications and testosterone undecanoate in-
jections (1000 mg) or placebo every 3 months for 2
years after an initial loading dose. Results demon-
strated several notable findings, including better
glucose tolerance (relative risk 0.59, P < .001) and
improved 2-hour glucose (w14 mg/dL improvement
between groups), indicating both a protective and
treatment effect of testosterone. AEs were higher with
testosterone and roughly mirrored those observed in
the TRAVERSE study. Importantly, improvements in
diabetic indices were independent of baseline testos-
terone values, suggesting that testosterone therapy
may benefit men at high risk for diabetes, even when
technically in a eugonadal range (ie, 400 ng/dL).

A follow-up analysis of T4DM data indicated that
some benefits were secondary to improvements in
fat and skeletal muscle mass.5 However, despite
these beneficial secondary effects, testosterone
remained an independent contributor.

These data provide helpful, high-level information
as it relates to the current testosterone guideline

THE JOURNAL OF UROLOGY®

� 2024 by AMERICAN UROLOGICAL ASSOCIATION EDUCATION AND RESEARCH, INC.

https://doi.org/10.1097/JU.0000000000003855

Vol. 211, 608-610, April 2024

Printed in U.S.A.

608 j www.auajournals.org/jurology

www.auajournals.org/journal/juro

Copyright © 2024 American Urological Association Education and Research, Inc. Unauthorized reproduction of this article is prohibited.

https://doi.org/10.1097/JU.0000000000003855
http://www.auajournals.org/jurology
http://www.auajournals.org/journal/juro
http://crossmark.crossref.org/dialog/?doi=10.1097%2FJU.0000000000003855&domain=pdf&date_stamp=2024-03-08
https://www.auajournals.org/servlet/linkout?type=rightslink&url=startPage%3D608%26pageCount%3D3%26copyright%3D%26author%3DLandon%2BTrost%26orderBeanReset%3Dtrue%26imprint%3DWoltersKluwer%26volumeNum%3D211%26issueNum%3D4%26contentID%3D10.1097%252FJU.0000000000003855%26title%3DUpdate%2Bto%2Bthe%2BTestosterone%2BGuideline%26numPages%3D3%26pa%3D%26oa%3D%26issn%3D0022-5347%26publisherName%3DWoltersKluwer%26publication%3Djuro%26rpt%3Dn%26endPage%3D610%26publicationDate%3D03%252F08%252F2024


statement #15, which states that the data are
inconclusive as to whether testosterone therapy im-
proves diabetic indices. Additionally, the data sug-
gest a role for testosterone in men with impaired
fasting glucose/glucose tolerance regardless of base-
line testosterone levels.

ERECTILE FUNCTION AND LIBIDO
The previously cited TRAVERSE trial also included a
subset of men who were concomitantly enrolled in a
“Sexual Function Study.”6 These men (n [ 1161)
met all TRAVERSE inclusion criteria but also
exhibited low libido on a standardized assessment.
Results demonstrated that testosterone-treated men
exhibited higher overall rates of daily sexual activity
(approximately D0.5 events/d) and increased libido
without improvements in erectile function.

Similarly, the T4DM trial also obtained various
measures of sexual function (n [ 815 with data) and
demonstrated improvements in overall intercourse
and sexual satisfaction, greater sexual desire, and
improved orgasmic function. However, in contrast to
the TRAVERSE study, results demonstrated a 2.1-
point increase in a standardized assessment of erec-
tile function (compared to w1 point at 1 year and no
difference at 2 years in the TRAVERSE study). It is
notable that although findings were statistically
different between groups, they failed to achieve the
minimally clinically significant difference necessary
to be clinically relevant (ie, D4 points).7

Currently, the AUA testosterone guideline state-
ment #14 indicates that testosterone therapy may
improve low sex drive and erectile function. These
previously cited data would further support the
beneficial effects of testosterone on libido and overall
sexual function but would provide further conflicting
data on whether it has a notable impact on erectile
function itself. Most likely, these data suggest that
treating erectile dysfunction with testosterone is a
nuanced concept, where the modality employed, peak
doses achieved, baseline erectile function, and co-
morbid contributing factors (eg, diabetes, obesity) all
play important roles. To highlight this latter point, in
the T4DM study, the statistical difference with
therapy came as much because of an increase in the
treated arm as a decrease in the placebo arm,
whereas the TRAVERSE study exhibited similar in-
creases in both arms. As such, it suggests that
testosterone may ultimately have more of a protec-
tive effect against age- and comorbidity-dependent
impacts on erectile function rather than a direct
treatment/augmentation effect.

OSA
Evaluating the association between OSA and testos-
terone is challenging due to a paucity of high-level

data, with some questioning whether the 2 have a
causal relationship. While some hypothesize that OSA
leads to low testosterone via central, hypoxia-induced
impairments in the hormonal axis, others deny an
independent correlation altogether. To address this
controversy, 2 recent meta-analyses abstracted data
from case-control studies and confirmed the associa-
tion between OSA and low testosterone, even after
controlling for comorbid conditions.8,9 However,
another meta-analysis failed to demonstrate any im-
provements in testosterone after treating OSA,
arguing against a causative role.10

Although treating OSA may not improve testos-
terone levels, initiating testosterone therapy in men
with OSA may lead to a worsening of symptoms. Spe-
cifically, multiple small studies over the past 4 decades
(all n <100) have previously demonstrated the poten-
tial for acute worsening of OSA symptoms in men
undergoing testosterone therapy supplementation.3

Given these observations, clinicians should ex-
ercise caution when starting a man with OSA on
testosterone therapy. Additionally, men with low
testosterone should be routinely screened for OSA
and referred for treatment prior to initiating ther-
apy. At the present time, the 2018 AUA testosterone
guideline does not specifically address the potential
risks of worsening OSA in men undergoing testos-
terone therapy and need for screening prior to
initiation of treatment.

PROSTATE EVENTS
Both TRAVERSE and T4DM included various
measures of prostate events as secondary outcomes.
In the TRAVERSE study, men with prostate cancer/
nodules, elevated PSA, or severe baseline urinary
symptoms were excluded; while in the T4DM study,
prostate cancer was an exclusion and severe urinary
symptoms required urological review.

Regarding prostate events, the TRAVERSE study
demonstrated no differences in rates of benign
prostatic hyperplasia, nonstatistically higher rates
of urinary retention in the testosterone arm (50 vs
34 events, P [ .08), similar rates of prostate cancer
(12 vs 11 events, P [ .87) and high-grade disease (5
vs 3 events, P [ .51), and higher PSA levels in
testosterone-treated men (D0.2 vs D0.08 ng/mL,
P < .001).

The T4DM study similarly demonstrated statis-
tically higher rates of prostate-related events in
testosterone-treated men (2.4% vs 1.6%). Events
included benign prostatic hyperplasia–related hos-
pital admissions and higher rate of PSA increases
� 0.75 mg/mL (23% vs 19%) but similar rates of
prostate cancer (5 vs 4 events).

Overall, findings are similar to prior studies and
reaffirm the current AUA testosterone guideline

UPDATE TO THE TESTOSTERONE GUIDELINE 609

Copyright © 2024 American Urological Association Education and Research, Inc. Unauthorized reproduction of this article is prohibited.

https://www.auajournals.org/servlet/linkout?type=rightslink&url=startPage%3D608%26pageCount%3D3%26copyright%3D%26author%3DLandon%2BTrost%26orderBeanReset%3Dtrue%26imprint%3DWoltersKluwer%26volumeNum%3D211%26issueNum%3D4%26contentID%3D10.1097%252FJU.0000000000003855%26title%3DUpdate%2Bto%2Bthe%2BTestosterone%2BGuideline%26numPages%3D3%26pa%3D%26oa%3D%26issn%3D0022-5347%26publisherName%3DWoltersKluwer%26publication%3Djuro%26rpt%3Dn%26endPage%3D610%26publicationDate%3D03%252F08%252F2024


statement #17, which indicates that testosterone
supplementation is not correlated with an increased
risk for development of prostate cancer.

TAKE-HOME MESSAGES
Two landmark RCTs evaluating testosterone therapy
have recently been concluded and provide significant
data on the risks and benefits of treatment. Key find-
ings included no increased risks for severe CV events,
but mild increases in blood pressure, rate of nonfatal
arrhythmias, and risk of acute kidney injury. Testos-
terone also likely increases sexual activity, libido, and
other aspects of sexual function, but has limited and
likely clinically insignificant effects on erectile func-
tion. For diabetes, testosterone supplementation likely
results in both preventative and treatment benefits for
men with impaired fasting glucose/glucose tolerance,

regardless of baseline testosterone levels. The studies
also confirmed prior data demonstrating an increase in
prostate-related events overall, without increasing the
risk for prostate cancer (including high-grade disease).
And finally, additional data suggest that OSA is
correlated with low testosterone and should be
screened for prior to initiation of testosterone and
closely monitored during therapy.
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