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Safety of Testosterone Replacement Therapy
Three coordinated double-blind, placebo-controlled clinical trials
have evaluated the efficacy of one year of testosterone replacement therapy (Table) in improving sexual function, physical function, and vitality in a total of 790 men ⱖ65 years old with moderately low serum testosterone concentrations and symptoms
suggesting hypoandrogenism. Sexual function improved modestly, and there appeared to be marginal benefits in some areas of
physical function and vitality as well. The trials were not designed
to evaluate the safety of testosterone replacement therapy.1

Adverse Effects
Testosterone administration has been associated with development of acne, gynecomastia, peripheral edema, and polycythemia. Injections of testosterone undecanoate rarely have
caused pulmonary oil microembolism (POME) and anaphylactic

reactions. The main concern with testosterone replacement
therapy, however, has been the possibility that it could increase
the risk of prostate cancer and cardiovascular disease.

Prostate Cancer
Testosterone replacement therapy has been associated with
increases in serum prostate-specific antigen (PSA) concentrations. In the coordinated trials, which excluded men at high risk
for prostate cancer, a PSA increase of ⱖ1.0 ng/mL occurred in 23
men treated with testosterone and 8 treated with placebo. Four
men developed prostate cancer during the trials or in the subsequent year; three were in the testosterone group. Large randomized controlled trials are lacking, but recent reviews have found
no convincing evidence that higher testosterone levels increase
the risk of prostate cancer.2,3

Table. Some Testosterone Replacement Products
Some Available Formulations

Usual Adult Dosage

Costa

Testosterone cypionate – generic
Depo-Testosterone (Pfizer)

1, 10 mL vial (100 mg/mL, 200 mg/mL)b

50-400 mg IM
q2-4 wks

$45.30
73.50

Testosterone enanthate – generic
Delatestryl (Endo)

5 mL vial (200 mg/mL)

50-400 mg IM
q2-4 wks

68.00
82.80

Testosterone undecanoate – Aveed
(Endo)

3 mL vial (250 mg/mL)

750 mg IM at 0 and
4 wks, then q10 wks

850.00

Drug
Injectable

Transdermal
Androderm (Actavis)

2, 4 mg/d patch

4 mg once nightly

471.30

Testosterone 1% gel packet –
genericc

2.5 g gel packet (25 mg test); 5 g gel packet (50 mg test);
75 g MDP (12.5 mg test in 1.25 g gel/act)

50 mg once/d

374.30

AndroGel 1.62% (Abbvie)

1.25 g gel packet (20.25 mg test); 2.5 g gel packet
(40.5 mg test); 75 g MDP (20.25 mg test in 1.25 g gel/act)

40.5 mg once/d

489.00

Axiron (Lilly)

90 mL MDP (30 mg test in 1.5 mL soln/act)

60 mg once/dd

521.80

Testosterone 2% gel – generic
Fortesta (Endo)

60 g MDP (10 mg test in 0.5 g gel/act)

40 mg once/d

341.30
383.50

Testosterone 1% gel – generic

5 g tube of gel (50 mg test); 5 g gel packet (50 mg test)e;

50 mg once/d

309.60

Vogelxo (Upsher Smith)

88 g MDP (12.5 mg test in 1.25 g gel/act)

445.50

Testim (Auxilium/Endo)

5 g tube of gel (50 mg test)

490.20

Intranasal
Natesto (Trimel/Endo)

11 g MDP (5.5 mg test in 0.122 g gel/act)

11 mg tidf

650.70

30 mg buccal tablet

30 mg bid

545.50

Buccal
Striant (Auxilium/Endo)

1512

Abbreviations: act, actuation; MDP, metered-dose pump; test, testosterone.

b

The 100 mg/mL formulation is only available in a 10-mL vial.

a

c

AndroGel 1%, the reference product for these formulations, is no longer
manufactured.

d

Should be administered as 1 pump actuation (30 mg) to each axilla.

e

Tubes and packets are therapeutically equivalent to Testim.

f

Should be administered as 1 pump actuation (5.5 mg) in each nostril.

Approximate wholesale acquisition cost (WAC) for one 10-mL vial
(100 mg/mL) of testosterone cypionate, one 5-mL vial of testosterone
enanthate, one 3-mL vial of Aveed, or a 30-day supply of transdermal,
intranasal, or buccal formulations at the usual adult dosage. WAC = wholesaler
acquisition cost or manufacturer’s published price to wholesalers; WAC
represents a published catalogue or list price and may not represent an
actual transactional price. Source: AnalySource® Monthly. February 5, 2016.
Reprinted with permission by First Databank, Inc. All rights reserved. ©2016.
www.fdbhealth.com/policies/drug-pricing-policy. Cost of administration
is not included.
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Cardiovascular Disease
Some studies have found an association between testosterone
replacement therapy and cardiovascular events. In the coordinated trials, 7 men in each treatment group had a major cardiovascular event.
In an earlier 6-month randomized trial in 209 men ⱖ65 years
old with a high prevalence of cardiac risk factors, 23 treated
with testosterone gel had cardiovascular-related adverse
events, compared to 5 who received placebo (HR 2.4; p = 0.05).4
A meta-analysis of randomized, placebo-controlled trials also
found an increased risk of cardiovascular-related adverse events
in men treated with testosterone (OR 1.54; 95% CI 1.09-2.18); an
analysis by funding source found that the risk was greater in

trials not sponsored by the pharmaceutical industry (OR 2.06 vs
0.89).5
Other studies have not found an association between testosterone replacement therapy and cardiovascular risk, and some
have found a reduced incidence of myocardial infarction and mortality in men treated with testosterone.6-8

Conclusion
The safety of testosterone replacement therapy remains unclear.
There is no convincing evidence to date that it increases the risk
of prostate cancer. Some studies have found an increased incidence of cardiovascular events in men treated with testosterone,
but others have not.

ARTICLE INFORMATION

REFERENCES

Once a month, JAMA selects for publication one
article previously published in The Medical Letter.

1. Snyder PJ, Bhasin S, Cunningham GR, et al;
Testosterone Trials Investigators. Effects of
testosterone treatment in older men. N Engl J Med.
2016;374(7):611-624.

Previous Publication: This article was previously
published: The Medical Letter on Drugs and
Therapeutics. March 14, 2016;58(1490):33-34.
©The Medical Letter Inc.
About The Medical Letter: The Medical Letter is a
nonprofit organization that publishes biweekly new
drug evaluations and treatment recommendations.
The Medical Letter does not accept
advertisements, gifts, grants, or donations.
Financial support comes solely from sales of
subscriptions, books, software, continuing
education materials, and licenses.
Free trial at: www.medicalletter.org/tmlj
Editors: Mark Abramowicz, MD, President; Gianna
Zuccotti, MD, MPH, Vice President and Executive
Editor; Jean-Marie Pflomm, PharmD, Editor in Chief

2. Michaud JE, Billups KL, Partin AW. Testosterone
and prostate cancer: an evidence-based review of
pathogenesis and oncologic risk. Ther Adv Urol.
2015;7(6):378-387.
3. Boyle P, Koechlin A, Bota M, et al. Endogenous
and exogenous testosterone and the risk of
prostate cancer and increased prostate specific
antigen (PSA): a meta-analysis [published online
January 18, 2016]. BJU Int. doi:10.1111/bju.13417.
4. Basaria S, Coviello AD, Travison TG, et al.
Adverse events associated with testosterone
administration. N Engl J Med. 2010;363(2):109-122.

among men: a systematic review and meta-analysis
of placebo-controlled randomized trials. BMC Med.
2013;11:108.
6. Corona G, Maseroli E, Rastrelli G, et al.
Cardiovascular risk associated with
testosterone-boosting medications: a systematic
review and meta-analysis. Expert Opin Drug Saf.
2014;13(10):1327-1351.
7. Sharma R, Oni OA, Gupta K, et al. Normalization
of testosterone level is associated with reduced
incidence of myocardial infarction and mortality
in men. Eur Heart J. 2015;36(40):2706-2715.
8. Morgentaler A, Miner MM, Caliber M, Guay AT,
Khera M, Traish AM. Testosterone therapy and
cardiovascular risk: advances and controversies.
Mayo Clin Proc. 2015;90(2):224-251.

5. Xu L, Freeman G, Cowling BJ, Schooling CM.
Testosterone therapy and cardiovascular events

jama.com

(Reprinted) JAMA April 12, 2016 Volume 315, Number 14

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwork.com/ by Kevin Rosteing on 04/29/2016

1513

