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Men with low serum testosterone and symptoms of androgen deficiency may be
diagnosed with testosterone deficiency. This condition is associated with metabolic
syndrome and cardiovascular disease. The benefits (eg, improvement in sexual function)
Associate Editor: Dr. Malte and risks (eg, prostate cancer and cardiovascular disease) of testosterone therapy are
Rieken controversial. The American Urological Association and European Association of Urology
guidelines on testosterone therapy differ on several points of management, likely
reflecting the ambiguities surrounding testosterone therapy in practice. This paper
summarizes both guidelines with a focus on the differences between the two sets of
Androgens guidelines.
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1. Introduction

and symptoms of androgen deficiency may be diagnosed
with late-onset hypogonadism (LOH). LOH has implica-

Testosterone (T) decreases on average by 0.8-2% per year tions for general and cardiovascular health, and has
after the age of 40 yr [1-3]. Adult men with low serum T attracted considerable attention as an increasingly
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Table 1 - Summary of the main differences between the EAU and AUA guidelines.

EAU guidelines

AUA guidelines

Recommends measurement of free T in men with total T levels close to the
lower normal range (8-12 nmol/l) or abnormal sex hormone-binding
globulin levels

Defines the total T threshold of 12.1 nmol/l (349 ng/dl)

State that TT can improve sexual desire

Does not directly state that TT can improve erections and recommends TT as
an adjunctive ED in hypogonadal men with a poor response to PDE

5 inhibitors

Recommends routine PSA monitoring in all patients on TT

Recommends that TT be “cautiously considered” at a minimum of 1 yr
following curative treatment of low-risk PCA with no signs of recurrence

States that TT may confer beneficial cardiac effects

Does not recommend routine use of free T measurements

Defines the total T threshold of 10.4 nmol/l (300 ng/dl)

Offers no definitive conclusion on the effects of TT on sexual desire

States that TT may improve ED in hypogonadal men and considers TT as a
first-line treatment

Recommends only baseline DRE and PSA before treatment

Recommends risk stratification of patients after curative PCA treatment and
states that patients should be informed that there is inadequate evidence to
quantify the risk-benefit ratio

States that the evidence on TT and cardiovascular risk is inconclusive

AUA = American Urological Association; DRE = digital rectal examination; EAU = European Association of Urology; ED = erectile dysfunction; PCA = prostate
cancer; PDE 5 = phosphodiesterase type 5; PSA = prostate-specific antigen; T = testosterone; TT = testosterone therapy.

important area within urology [4]. Herein, we summarize
the current European Association of Urology (EAU) and
American Urological Association (AUA) T guidelines relat-
ing to LOH with special emphasis on the differences
between the two guidelines (Table 1) [5,6].

2. Scope and definitions

The EAU guideline deals broadly with hypogonadism, and in
addition to its attention to LOH, it describes primary and
secondary forms of androgen deficiency attributable to
specific diseases. This includes how the conditions may
manifest in prenatal, prepubertal, and postpubertal forms.
The AUA guideline specifically defines their index patient as
an adult male with T deficiency (equivalent to LOH) and
only sporadically mentions other conditions. The AUA has
chosen to use the term “testosterone deficiency” rather than
hypogonadism, as this is deemed to be more scientifically
accurate because hypogonadism was historically associated
with impaired semen parameters. The terminology regard-
ing treatment has been subject to disagreement as some
prefer to call it “testosterone replacement therapy” signify-
ing that it constitutes replacement of a specific hormonal
deficiency. However, both guidelines use the term “testos-
terone therapy/treatment” as they consider amelioration of
symptoms as the main aim of treatment. In this review, we
will use the terms LOH and testosterone therapy (TT).

3. Diagnosis of LOH

Assessment for LOH should include a detailed medical and
sexual history along with a physical examination, with par-
ticular focus on virilization, body mass index, waist circum-
ference, presence of gynecomastia, and testicular size/con-
sistency. Total T testing is indicated in the presence of
symptoms and/or conditions known to be associated with
LOH (Table 2)[7], but not in routine screening [ 7]. Serum total
T should be drawn before 11:00 hours, preferably in the
fasting state. Confirmatory (repeat) testing should be per-
formed before T supplementation is initiated to confirm
biochemical evidence of low T [7-9]. The EAU guidelines also

recommend that luteinizing hormone (LH) be assessed at
least twice within 30 d, since the levels of this hormone may
show considerable intraindividual variation [ 10]; prolactin is
noted, but no specific guidance is provided on prolactin
testing [4]. The AUA guidelines recommend that LH be
assessed after an initial low serum T level and that prolactin
be assessed if both LH and Tare low/low-normal, while follicle
stimulating hormone and estradiol are mentioned as optional
assays [5]. Both guidelines recommend a baseline hemoglo-
bin/hematocrit measurement, as these may increase with T
treatment.

There remains a controversy regarding what constitutes a
“low” level of T. The EAU guidelines have defined a total T
threshold of 12.1 nmol/l (349 ng/dl), as this constitutes the

Table 2 - Clinical symptoms and signs suggestive of LOH (adapted
from the EAU and AUA guidelines).

General symptoms

Reduced energy and endurance
Diminished physical performance
Hot flushes
Physical changes
Reduced testis volume
Loss of body hair
Gynecomastia
Decrease in lean body mass and muscle strength
Visceral obesity
Sexual symptoms
Reduced sexual desire and sexual activity
Erectile dysfunction
Fewer and diminished nocturnal erections
Cognitive, mood, and quality-of-life-related symptoms
Changes in mood
Sleep disturbances
Depression
Diminished cognitive function
Associated conditions
Male-factor infertility
Metabolic syndrome
Insulin resistance and type 2 diabetes mellitus
Decrease in bone mineral density (osteoporosis) with low trauma fractures
Anemia

AUA = American Urological Association; EAU = European Association of
Urology; LOH = late-onset hypogonadism.
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lower end of the 2.5 percentile of population norms [11]. The
AUA guideline focuses on total T values below which men are
likely to benefit from TT and sets a threshold of 10.4 nmol/1
(300 ng/dl) based on randomized controlled trials (RCTs) in
which TT has been shown to have clinically significant effects
compared with placebo.

The EAU guidelines recommend calculation of free T in
men with (1) symptoms of LOH and normal T, (2) border-
line total T (between 8 and 12 nmol/l [231-346 ng/dl]),
and (3) elevated sex hormone-binding globulin levels
[4]. The AUA guideline does not endorse the measure-
ment of free T in clinical decision making; leeway is
granted for providers to use this metric in select patients
at their discretion [5].

4. Treatment of T deficiency

Men with LOH should be counseled about lifestyle mod-
ifications as they may increase endogenous T levels and
improve general health [12-15]. TT is an alternative, with
the aim of ameliorating symptoms by restoring T levels to
the mid-normal range [16]. Briefly, TT formulations consist
of oral preparations, intramuscular injections, and transder-
mal gels. The EAU guidelines recommend using short-acting
preparations when initiating TT, to be able to adjust quickly
if side effects arise. However, they caution against short-
acting injections due to fluctuations in serum T. The AUA
guidelines caution against the use of alkylated oral T and
recommend commercially manufactured products over
compounded T. Both guidelines note that TT has adverse
effects on spermatogenesis and that the treatment should
therefore not be prescribed to men who wish to father
children. In such patients, human chorionic gonadotropin
aromatase inhibitors and/or selective estrogen receptor
modulators may be used.

In patients receiving TT, follow-up with serum testing of
T should be offered at 3, 6, and 12 mo after the onset of
treatment, and every 6-12 mo thereafter to assure appro-
priate serum levels of T and to monitor effects [5,6]. Both
guidelines also recommend monitoring hematocrit and
performing a digital rectal examination, and prostate-spe-
cific antigen (PSA) monitoring is recommended by the EAU.

5. Effects of TT

TT may cause clinically meaningful increases in hemoglo-
bin/hematocrit. This may be beneficial in men with anemia,
but problematic in men with normal or elevated baseline
hemoglobin/hematocrit [17,18]. Bone mineral density and
lean body mass are also increased with TT. However, there
are no high-quality studies demonstrating reduced fracture
risk from TT [19-22].

The EAU guidelines state that TT can improve sexual
desire [23-25], while the AUA guideline references several
contradictory studies, offering no definitive conclusion
[23,26-29]. The discrepancies between the guidelines
stem in part from the inclusion of different studies. The
EAU guidelines focus on trials designed specifically for

evaluating sexual function, while the AUA guidelines has
considered studies with sexual desire as a secondary
outcome, indicating that some study participants were
not bothered by this prior to treatment. Both guidelines
reference meta-analyses, which conclude that TT may
improve sexual desire [25,29].

The EAU guideline does not state that improvements
in erectile function can be expected with TT. It rather
recommends TT as an adjunctive option in men with
erectile dysfunction (ED) who have concomitant LOH,
particularly in the setting of a poor clinical response to
phosphodiesterase type 5 inhibitors [24,26,30,31]. The
AUA guideline states that TT may improve ED in hypo-
gonadal men based on pooled results of a series of RCTs
[23,26-28,32-36]. However, the mean 1.32 (confidence
interval: 0.38, 2.26) point improvement in International
Index of Erectile Function score derived from this analy-
sis is below the threshold for minimal clinically mean-
ingful improvement [37]. In this respect, individual trials
are contradictory and the guideline states that it is not
possible to predict which men with ED are most likely to
benefit from therapy.

In summary, men with low sexual desire and ED may
benefit from TT. Men with ED only should initially be offered
ED-specific therapy. Given the complexity of human sexual
responses, clinician judgment is of primary importance
when instituting therapy. However, men with sexual dys-
function and normal T levels should not be offered TT [29].

There is no high-quality evidence of cognitive improve-
ments with TT [38,39]. Data from RCTs have shown that TT
may confer mild improvements in depressive symptoms
and mood [33,40]. Evidence on TT effects on energy levels
and QOL is conflicting [23,26,33,34,38,41].

6. Major controversies in TT
6.1. Prostate cancer

TT has historically been associated with the risk of pros-
tate cancer (PCA) [42]. However, neither observational
studies nor RCTs on TT have identified changes in PCA
risk [43-45]. TT does not increase intraprostatic T levels
[46,47]. The EAU guidelines advocate routine PSA moni-
toring in all patients on TT. The AUA guideline makes a
strong recommendation to inform patients of the absence
of evidence linking TT and PCA; furthermore, the AUA
guideline does not recommend alteration of routine PSA
screening practices aside from a single PSA measurement
in men over 40 yr of age prior to the commencement of TT,
a recommendation informed by the guidance on PSA
testing provided by the AUA guidelines on early detection
of PCA. Both guidelines acknowledge important limita-
tions in available studies on TT and PCA, including a lack of
long-term follow-up data.

For patients who have previously undergone PCA treat-
ment with curative intent, available series do not demon-
strate an increased risk of recurrence with TT [48-54]. The
EAU guidelines recommend that TT be “cautiously
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considered” at a minimum of 1 yr following treatment of
low-risk PCA with no signs of recurrence. The AUA guideline
recommends that all patients are candidates for TT follow-
ing successful surgery or radiation therapy, subject to risk
stratification. Data on TT for men on active surveillance for
PCA are very limited [54-57]. Very few data exist on TT in
the context of focal therapy for PCA (eg, high-intensity
focused ultrasound and cryotherapy). Neither guideline
makes any specific recommendations on TT in these con-
texts. TT is contraindicated in men with locally advanced or
metastatic cancer.

It should be highlighted that the statements on PCA in
both guidelines are based on poor-quality evidence, and
that no strong recommendations are given in relation to
patients with previous or current cancer. In our opinion, TT
should not be withheld solely due to the fear of PCA devel-
opment, but patients should be informed of the controversy.
Treatment of hypogonadism in men with PCA should be
commenced only in well-informed and carefully selected
patients, under close clinician supervision.

6.2. Testosterone and cardiovascular disease

There is an epidemiological association between low T and
diabetes, obesity, hypertension, and dyslipidemia [58-
60]. However, the link between LOH and metabolic disease
is less clear, and the effect of TT on general cardiovascular
risk is controversial. Most studies have found no change or a
reduced risk of cardiovascular disease with TT, although an
increased cardiac risk after TT has also been reported [61-
63]. In this context, the EAU guidelines state that TT may
confer beneficial cardiac effects, whereas the AUA guide-
lines state that the evidence is inconclusive. Overall, the
literature on the topic is of low quality, and most of our
knowledge is derived from short-term RCTs that were not
designed to detect cardiovascular issues and from retro-
spective cohort studies. Interestingly, the disparate conclu-
sions in the two guidelines are based on an analysis of the
same studies. The main difference is that the EAU guideline
limits methodological critiques almost exclusively to stud-
ies linking cardiac risk to TT while citing the results of
several retrospective trials, all showing a potential benefit
of TT. The AUA guideline is more generally critical of the
existing literature on TT and cardiac risk, and highlights
several different studies with protective, detrimental, and
neutral results of TT on cardiovascular risk. Interestingly, the
EAU guideline states that the level of evidence for TT's
protective role is strong, while the AUA gives a moderate
recommendation to inform patients that it cannot be stated
definitively whether TT increases or decreases the risk of
cardiovascular events. There is general agreement that men
with pre-existing cardiovascular disease should carefully be
counseled on the unknown effects of TT [64].

Overall, the literature points to a positive effect of TT on
cardiovascular health, but the evidence is not strong enough
to recommend TT specifically for cardiac benefit. Men at risk
of cardiac disease may consider TT; consultation with a
cardiologist may be warranted prior to TT in men with
existing moderate to severe cardiac disease. Positive

lifestyle changes and medical optimization of the cardio-
vascular risk profile should accompany TT [65].

7. Goals for future research

Discrepancies between the guidelines reflect limited and
conflicting evidence throughout the literature. Future studies
should be designed with the intent of defining biochemical
thresholds and elucidating the true clinical relevance of free T.
Exploration of the effects of TT on overall QOL and identifica-
tion of men with sexual dysfunction who will benefit from TT
are other priorities. Further data on (1) the overall long-term
effects of TT, and (2) long-term effects on cardiovascular
health and PCA risk are required, with particular emphasis
on high-quality prospective/randomized clinical studies.
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