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Abstract

There is an ongoing debate in the medical community regarding the effects of testosterone on cardio-
vascular (CV) health. For decades, there has been conflicting evidence regarding the association of
endogenous testosterone levels and CV disease (CVD) events that has resulted in much debate and
confusion among health care providers and patients alike. Testosterone therapy has become increasingly
widespread, and after the emergence of studies that reported increased CVD events in patients receiving
testosterone therapy, the US Food and Drug Administration (FDA) released a warning statement about
testosterone and its potential risk regarding CV health. Some of these studies were later found to be
critically flawed, and some experts, including the American Association of Clinical Endocrinologists and
an expert panel regarding testosterone deficiency and its treatment, reported that some of the FDA
statements regarding testosterone therapy were lacking scientific evidence. This article summarizes the
current evidence regarding the relationship between testosterone (endogenous and supplemental) and CV
health. A literature review was conducted via search using PubMed and specific journal databases,
including the New England Journal of Medicine and the Journal of the American College of Cardiology. Key
search terms included testosterone and cardiovascular health, coronary artery disease, heart failure, androgen
deprivation therapy, intima-media thickness, and adrenal androgens. Initial study selection was limited to
publications within the past 10 years (January 1, 2007, through December 31, 2016); however, key
publications outside of this time frame were selected if they provided important quantitative data or
historical perspectives for the review of this topic. The search was further supplemented by reviewing
references in selected articles.
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T here is an ongoing debate in the med-
ical community regarding the effects
of testosterone on cardiovascular

(CV) health. The combination of the male pre-
ponderance of coronary artery disease (CAD),
the protective effects of estrogen in premeno-
pausal women, and the increased incidence
of CV disease (CVD) death in men abusing
anabolic steroids led to the belief that testos-
terone is deleterious to the male heart.1 Con-
trary to this view, there is mounting evidence
that normal physiologic levels of testosterone
are beneficial to the male CV system and that
testosterone deficiency is associated with an
unfavorable metabolic profile, including
increased adiposity, insulin resistance, dia-
betes, and adverse CVD events, such as
myocardial infarction (MI) and mortality.2-12

Despite the recurrence of these trends in the
literature, no causal association has been
proved, and results have been conflicting.

Androgen deprivation therapy (ADT) in
patients with prostate cancer has been studied
in an attempt to identify an association

between testosterone depletion and increased
CVD events, which would possibly suggest a
causal link between testosterone deficiency
and CVD events. The effects of testosterone
replacement therapy on CV health has also
been intensely scrutinized, with mixed results
in the literature. There are multiple reasons for
the controversy regarding this therapy,
including variability in study designs, vari-
ability in definitions of CVD events, and un-
derpowered studies that are unable to draw
conclusions about various study outcomes.
Also, the Food and Drug Administration
(FDA) issued a safety warning regarding the
use of testosterone-containing products due
to a potential risk of CV harm after the release
of studies that reported increased CVD events
in patients receiving testosterone therapy,
which were later found to be critically flawed.
Some experts felt that aspects of the FDA po-
sition on testosterone therapy were lacking sci-
entific evidence.6,13 The aim of this report is to
explain the controversy and clarify what the
current scientific evidence indicates regarding
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the relationship between both endogenous
testosterone levels and testosterone therapy
and CV health and to summarize current rec-
ommendations and directions for future
research.

A literature review was conducted via
search using PubMed and specific journal da-
tabases, including the New England Journal of
Medicine and the Journal of the American Col-
lege of Cardiology. Key search terms included
testosterone and cardiovascular health, coronary
artery disease, heart failure, androgen depriva-
tion therapy, intima-media thickness, and adre-
nal androgens. Initial study selection was
limited to publications in the past 10 years
(January 1, 2007, through December 31,
2016); however, key publications outside of
this time frame were selected if they provided
important quantitative data or historical per-
spectives for the review of this topic. The
search was further supplemented by reviewing
references in selected articles.

ANDROGENS IN THE MALE
Under the control of the pituitary hormones
luteinizing hormone and follicle-stimulating
hormone (FSH), the Leydig cells of the testes
produce testosterone. In males, 95% of circu-
lating testosterone is derived from testicular

production (3-10 mg/d).14 Testosterone causes
virilization of the external male genitalia during
embryonic development, promotes somatic
growth and secondary sexual characteristic
development (adrenarche) in puberty, and is
necessary for spermatogenesis, stimulation of
libido, normal sexual function, and mainte-
nance of muscle and bone mass in adults.14

Androgen deficiency may be caused by gonad-
otropin deficiency or primary testis dysfunc-
tion. The effects of testosterone include bone
formation, increased muscle mass, spermato-
genesis, prostate growth, acne, facial/body
hair development, and scalp hair loss.14 Excess
testosterone and testosterone therapy have
been associated with worsening of sleep apnea,
gynecomastia, polycythemia, and prostate-
specific antigen level elevation.15

UNDERSTANDING THE CONTROVERSY
Several studies have reported an inverse associ-
ation between endogenous testosterone levels
and adverse CVD outcomes, independent of
traditional risk factors.16 These findings sug-
gested a possible cardioprotective effect of
testosterone, which may, in part, have led to
significant increases in prescriptions for testos-
terone in the following years.17,18 One study
collected data for testosterone product sales
from 2000 through 2011 for 41 countries,
including the United States, Canada, the
United Kingdom, and Australia, and found
that total testosterone sales increased 12-fold
globally, rising from $150 million in 2000 to
$1.8 billion in 2011.18 The most dramatic in-
creases in testosterone use were seen in Canada
and the United States.

Following the trend of increased testos-
terone prescriptions, trials emerged that found
an increased CVD risk with testosterone ther-
apy. The FDA began investigating the potential
increased risk of CVD events with testosterone
therapy in 2010 owing to premature cessation
of the Testosterone in Older Men With
Mobility Limitations (TOM) trial,19 which
was stopped before enrollment was completed
due to the higher incidence of CVD events in
the testosterone treatment group.20 The TOM
trial was critiqued for the lack of a consistent
pattern of CVD events, which ranged from
edema to MI and death, as well as the small
sample size and small number of CVD events
(CVD events occurring in 23 patients in the
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d Normal physiologic levels of testosterone are beneficial to the
male cardiovascular (CV) system, and testosterone deficiency is
associated with an unfavorable metabolic profile and increased
CV disease events.

d The Food and Drug Administration, the American Association
of Clinical Endocrinologists/American College of Endocrinology,
and an international consensus panel all state that testosterone
therapy is safe and reasonable in patients with symptomatic
testosterone deficiency.

d Testosterone treatment should be considered for symptomatic
men with clinically confirmed hypogonadism; there is no
compelling evidence that testosterone therapy either increases
or decreases CV disease risk, and testosterone therapy for men
with hypogonadism is effective, rational, and evidence based.

d A major research initiative is needed to explore the possible
cardioprotective effects of testosterone therapy.
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