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Background: There is much controversy regarding the appropriate evaluation and management of testosterone
deficiency (TD).

Aim: To compare current guidelines on the evaluation and management of TD to provide clarity for patients and
clinicians, as well as to highlight areas of controversy.

Methods: A literature search of MEDLINE, Embase, Cochrane Library, and various association websites was
performed to identify guidelines for TD.

Outcomes: Key aspects in the approach were compared, with a focus on the biochemical definition (cutoff) for
low testosterone (T), principles of management, and recommendations for testosterone therapy (TTh) in special
patient populations.

Results: Guidelines from the Canadian Medical Association Journal, American Urological Association, Euro-
pean Association of Urology, Endocrine Society, International Society for Sexual Medicine, and British Society
for Sexual Medicine were included for review. Recommendations were generally consistent across guidelines. Key
differences include the biochemical cutoff for low T, and recommendations for patients with low to normal T,
prostate cancer, or cardiovascular disease. We highlight several case scenarios in which management differs
depending on the guideline adopted.

Clinical Implications: Although general diagnostic and management principles are in agreement across the
guidelines, notable differences may impact patient diagnosis and eligibility for TTh.

Strengths & Limitations: Only guidelines written in English were included. The quality of the included
guidelines was not evaluated, but this was beyond the scope of this review.

Conclusion: We highlight the limitations of relying exclusively on guidelines in managing patients with TD.
Kwong JCC, Krakowsky Y, Grober E. Testosterone Deficiency: A Review and Comparison of Current
Guidelines. J Sex Med 2019;XX:XXXeXXX.
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INTRODUCTION

Testosterone deficiency (TD) is a clinical and biochemical
syndrome characterized by low levels of testosterone (T) with
associated signs and symptoms. This condition can have a pro-
found impact on a patient’s quality of life.1 The estimated
prevalence of symptomatic TD is 2.1% overall and increases with
age, reaching 5.1% for men age 70e79 years.2
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The diagnosis and management of TD remain controversial
owing to concerns regarding the development of prostate cancer
(PCa) and cardiovascular events and the identification of
appropriate candidates for therapy. Despite this, there has been
a surge in the use of testosterone therapy (TTh), as evidenced by
a 3-fold increase in the United States3, a 90% increase in
Europe over the last decade,4 and a 4.5-fold increase over the
last 20 years in Australia.5 In an attempt to provide clarity for
patients and practitioners, a number of panels from North
America and Europe have released guidelines for the diagnosis
and management of TD. The aims of the present review were to
highlight the similarities and differences in recommendations
among the available guidelines and to demonstrate the practical
implications of using guidelines for TD management in clinical
practice.
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Table 1. Current guidelines for the diagnosis and management of TD

Topic ISSM (2015) CMAJ (2015) BSSM (2017) AUA (2018) ES (2018) EAU (2018)

Evaluation Definition of TD Signs and
symptoms
of TD with
low TT

Biochemical
cutoff for
low TT

<231 ng/dL (<8
nmol/L); 2
measurements

No specific
cutoff; 1
measurement

<231 ng/dL (<8
nmol/L); 2
measurements

<300 ng/dL
(<10.4 nmol/L); 2
measurements

<264 ng/dL
(<9.2 nmol/L); 2
measurements

<231 ng/dL
(<8 nmol/L); 2
measurements

Management Principles of
management

Symptomatic improvement with minimal side effects. Include lifestyle modifications and optimize comorbidities. Consider contraindications
to TTh. Shared decision making in selecting appropriate formulation.

Target T range for
TTh

Mid-normal 404e505 ng/dL
(14e17.5 nmol/L)

433e865 ng/dL
(15e30 nmol/L)

450e600 ng/dL (15.6
e20.8 nmol/L)

350e600 ng/dL (14.1
e24.5 nmol/L)

Mid-normal

Contraindications
to TTh

Desire to have
children; current
or history of
PCa,

polycythemia,
erythrocytosis;
male breast
cancer;
untreated severe
OSA;
uncontrolled
life-threatening
condition

Desire to have
children; high
risk for recurrent
PCa; metastatic
PCa; Male
breast cancer;
no improvement
despite
adequate TTh
trial

Desire to have
children; locally
advanced or
metastatic PCa;
NYHA class IV
heart failure; Hct
>54%; male
breast cancer;
untreated severe
OSA; severe
LUTS (IPSS>19)

Desire to have children;
within 3e6 mo after
cardiovascular event;
no improvement
despite adequate
TTh trial

Desire to have
children; history of
PCa; prostate
nodule, induration;
PSA >4 ng/mL or
>3 ng/mL in high-
risk patients;
uncontrolled heart
failure, MI, stroke in
last 6 mo; Hct
>48%,
thrombophilia; male
breast cancer;
untreated severe
OSA; severe LUTS
(IPSS >19)

Desire to have
children; locally
advanced or
metastatic PCa;
NYHA class IV
heart failure;
Hct >54%;
male breast
cancer; no
improvement
despite
adequate TTh
trial

Follow-up
monitoring

T: 3, 6, and 12 mo,
annually

Hct: 3, 6, and 12
mo, annually

PSA: 3, 6, and 12
mo, annually

Lipid profile: 3, 6,
and 12 mo,
annually

T: 3 and 6 mo,
annually

Hct: 3 and 6 mo,
annually

PSA: 3 and 6 mo,
annually

DRE: 6 mo,
annually

T: 3, 6, and 12 mo,
annually

Hct: 3, 6, and 12
mo, annually

PSA: 3, 6, and 12
mo, annually

T: every 6e12 mo T: 3e6 mo, 12 mo,
annually

Hct: 3e6 mo, 12 mo,
annually

PSA: 3e12 mo, then
follow prostate
screening
guidelines

Urology consult if PSA
>1.4 ng/mL above
baseline, PSA >4.0
ng/mL, or abnormal
DRE within first 12
mo of TTh

T: 3, 6, and 12 mo,
annually

Hct: 3, 6, and 12
mo, annually

PSA: 3, 6, and 12
mo, annually

(continued)
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Table 1. Continued

Topic ISSM (2015) CMAJ (2015) BSSM (2017) AUA (2018) ES (2018) EAU (2018)

Special
populations

Low-to-
normal TT

Measure LH,
SHBG, and PRL;
trial of TTh for 6
e12 mo if
symptomatic

Trial of TTh for 3
mo if
symptomatic

Measure FT, LH,
FSH, SHBG, and
PRL; trial of TTh
for 6 mo if
symptomatic

Further hormonal
evaluation

Measure FT Measure FT

Prostate cancer Case-by-case basis Recommend TTh:
treated localized
PCa with no
active disease

Against TTh:
metastatic PCa;
high risk for
recurrent PCa

Recommend TTh:
Treated localized

PCa with no
active disease;
must be low-
risk for recurrent
PCa

Against TTh:
metastatic PCa;
locally advanced
PCa

Case-by-case basis Against TTh: history
of PCa; palpable
prostate nodule,
induration; PSA >4
ng/mL or >3 ng/mL
in high-risk patients

Recommend TTh:
Treated localized

PCa with no
active disease;
brachytherapy
or external
beam radiation
therapy for low-
risk PCa; must
be low risk for
recurrent PCa

Against TTh:
metastatic PCa;
locally
advanced PCa

Cardiovascular
disease

Insufficient
evidence linking
TTh and CVD
risk

Insufficient
evidence linking
TTh and CVD
risk

Recommend TTh:
stable CVD

Insufficient
evidence linking
TTh and CVD
risk

Against TTh:
NYHA class IV
heart failure;

Hct >54%

Low T increases CVD risk
Against TTh: within

3e6 mo after
cardiovascular
event

Insufficient evidence
linking TTh and
CVD risk

Against TTh: Hct
>48%

Insufficient
evidence linking
TTh and CVD
risk

Against TTh:
NYHA class IV
heart failure;

Hct >54%

AUA ¼ American Urological Association; BSSM ¼ British Society for Sexual Medicine; CMAJ ¼ Canadian Medical Association Journal; CVD ¼ cardiovascular disease; DRE ¼ digital rectal exam; EAU,
European Association of Urology; ES ¼ Endocrine Society; FSH ¼ follicle-stimulating hormone; FT ¼ free testosterone; Hct ¼ hematocrit; IPSS ¼ International Prostate Symptom Score; ISSM ¼ In-
ternational Society for Sexual Medicine; MI ¼myocardial infarction; NYHA ¼ New York Heart Association; LH ¼ luteinizing hormone; LUTS ¼ lower urinary tract symptoms; OSA ¼ obstructive sleep apnea;
PCa ¼ prostate cancer; PRL ¼ prolactin; PSA ¼ prostate-specific antigen; SHBG ¼ sex hormoneebinding globulin; T ¼ testosterone; TD ¼ testosterone deficiency; TT ¼ total testosterone; TTh ¼
testosterone therapy.
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4 Kwong et al
MATERIALS AND METHODS

We conducted a literature search in Ovid MEDLINE,
Embase, and the Cochrane Library for guidelines published after
January 2010. Key search terms included “testosterone defi-
ciency,” “male hypogonadism,” and “guidelines.” In addition, we
conducted a manual search of the websites of major professional
organizations. Only guidelines that provided evidence-based
recommendations using levels of evidence or GRADE
(Grading of Recommendations, Assessment, Development and
Evaluation) were included. For organizations with multiple it-
erations of guidelines, the most recent version was used.

Guidelines that met our inclusion criteria were compared in
terms of diagnosis, management, and special considerations for
specific patient populations with TD. Diagnosis included a
definition of TD and a biochemical cutoff for low T. For
management, we compared principles of management, target
therapeutic range for TTh, contraindications to TTh, and
follow-up monitoring. We also examined recommendations for
patients with low to normal total T (TT), PCa, or cardiovascular
disease (CVD).
RESULTS

The initial search yielded 25 articles, of which 4 met our in-
clusion criteria. Two additional articles were included from
websites of major professional organizations. A total of 6 clinical
practice guidelines from the following organizations were selected
for full text review: Canadian Medical Association Journal
(CMAJ; 2015),6 International Society for Sexual Medicine
(ISSM; 2015),7 British Society for Sexual Medicine (BSSM;
2017),8 American Urological Association (AUA; 2018),9 Euro-
pean Association of Urology (EAU 2018),10 and the Endocrine
Society (ES; 2018).11 These guidelines are summarized in
Table 1.
Definition of TD
The formal definition of TD was consistent across all guide-

lines and included abnormal clinical findings and biochemistry.
Signs and symptoms of TD include impacts on physical,
cognitive, and sexual function, sleep, and affect. Low TT is used
to support the diagnosis of TD.
Biochemical Cutoff for Low TT
Although all guidelines recommend using TT as part of the

initial diagnostic workup, there were notable differences in the
biochemical cutoff for low TT. The AUA recommends 2 sepa-
rate morning measurements with a cutoff of <300 ng/dL (<10.4
nmol/L). The EAU also suggests 2 measurements made between
7:00 and 11:00 AM, ideally in the fasting state, with a cutoff of
<231 ng/dL (<8 nmol/L). The BSSM recommends two mea-
surements obtained between 8:00 and 11:00 AM 4 weeks apart,
with a cutoff of <231 ng/dL (<8 nmol/L). Similarly, the ISSM
suggests 2 measurements obtained between 8:00 AM and 12:00
noon at least 1 week apart, with a cutoff of <231 ng/dL (<8
nmol/L). The ES recommends 2 morning measurements in the
fasting state, with a cutoff of <264 ng/dL (<9.2 nmol/L). In
contrast, the CMAJ calls for only 1 measurement obtained be-
tween 7:00 and 11:00 AM or less than 3 hours after waking for
shift workers, with no specific cutoff.

All guidelines agree that liquid chromatography/mass spec-
trometry (LCMS) is the gold standard for TT measurement but
also recognize that this might not be feasible at every institution.
The CMAJ, BSSM, ES, and EAU recommend the use of vali-
dated immunoassays if LCMS is not available. The ES specifies
the use of a harmonized reference range for immunoassays
certified by the Centers for Disease Control and Prevention
Hormone Standardization Program for Testosterone. In contrast,
the EAU recommends using laboratory-specific references ranges,
whereas the AUA and BSSM advise using the absolute TT value.
Principles of Management and TherapeuticT Range
The treatment goal for patients on TTh is symptomatic

improvement with minimal side effects. Most guidelines
recommend lifestyle modifications, including weight loss and
optimizing management of comorbidities, as first-line treatment.
Although all guidelines aim for a mid-normal T range with
pharmacotherapy, a few subtle differences should be noted,
including AUA, 450e600 ng/dL (15.6e20.8 nmol/L); BSSM,
433e865 ng/dL (15e30 nmol/L); CMAJ, 404e505 ng/dL
(14e17.5 nmol/L); and ES, 350e600 ng/dL (14.1e24.5 nmol/
L). All guidelines share similar contraindications to TTh, notably
the desire to have children and male breast cancer, and advocate
for shared decision making with patients to select the appropriate
T formulation after consideration of safety, efficacy, patient
preference, product availability, and cost. Only the BSSM and
ISSM specify a minimal treatment duration of 6 months; how-
ever, there is consensus that TTh should be discontinued if there
is no improvement in symptoms despite an adequate therapeutic
trial.
Recommendations for Patients with Low to
Normal TT
There are significant variations in the recommendations for

patients with low to normal TT, ranging from further hormonal
evaluation to initiation of a trial of TTh. Whereas the AUA (low
to normal TT: >300 ng/dL [>10.4 nmol/L]) recommends a
comprehensive panel of investigations guided by the clinical
findings, the EAU (low to normal TT: 231e346 ng/dL [8e12
nmol/L]) and ES (low to normal TT: 200e400 ng/dL
[6.9e13.9 nmol/L]) specifically recommend free testosterone
(FT) as the next investigation of choice. In contrast, the CMAJ
(low to normal TT unspecified), ISSM (low to normal TT:
231e346 ng/dL [8e12 nmol/L]), and BSSM (low to normal
TT: 231e346 ng/dL [8e12 nmol/L]) recommend initiating a
trial of TTh for 3 months, 6e12 months, and 6 months,
respectively. In addition, the ISSM suggests measuring
J Sex Med 2019;-:1e9



Guidelines for Testosterone Deficiency 5
luteinizing hormone (LH), sex hormoneebinding globulin
(SHBG), and prolactin (PRL). Similarly, the BSSM recommends
further workup of FT, LH, follicle-stimulating hormone (FSH),
SHBG, and PRL.
Recommendations for Patients with Prostate
Cancer
Most guidelines recommend against TTh in patients with

metastatic or locally advanced PCa and in patients at high risk for
recurrent PCa. The ES has the strictest guidelines, advising
against TTh in patients with an unevaluated prostate nodule,
PSA >4 ng/mL, or PSA >3 ng/mL in high-risk patients (i.e.,
African Americans or first-degree relative with PCa). Only the
AUA and ISSM recommend offering TTh on a case-by-case basis
for all patients with PCa. Patients treated for localized PCa with
no evidence of active disease (eg, measurable PSA, abnormal
digital rectal examination [DRE] findings, evidence of bone or
visceral metastases) are candidates for TTh under the CMAJ,
EAU, and BSSM guidelines. However, an additional caveat for
the EAU and BSSM guidelines is that there must be a low risk
for recurrent PCa (eg, Gleason score <8, pT1-2, preoperative
PSA <10 ng/mL). The EAU also recommends TTh in patients
treated with brachytherapy or external-beam radiation therapy
for low-risk PCa.
Recommendations for Patients with CVD
All the current guidelines state that there is insufficient evi-

dence linking TTh with the risk of CVD, although the AUA
guideline notes that low T may be associated with an increased
risk of myocardial infarction, stroke, and cardiovascular-related
mortality. However, TTh is contraindicated in patients who
had a cardiovascular event within the past 3e6 months. The
CMAJ guideline supports the use of TTh in patients with stable
CVD. Several guidelines recommend against TTh in patients
with elevated hematocrit: ES, >48% and EAU and BSSM,
>54%. In addition, TTh is contraindicated in patients with
New York Heart Association (NYHA) class IV heart failure
under the EAU and BSSM guidelines.
Follow-Up Monitoring
There is strong agreement among the evaluated guidelines in

terms of recommendations for follow-up monitoring. The
consensus panel of investigations includes TT, hematocrit, and
PSA at varying intervals. Most groups advise checking these
levels at 3, 6, and 12 months and then annually thereafter. In
addition, the ISSM and CMAJ recommend regular lipid
monitoring and DRE, respectively. The ES also recommends a
urologic consultation for patients with PSA >1.4 ng/mL above
baseline, PSA >4.0 ng/mL, or abnormal DRE results within
first 12 months of TTh. In contrast, the AUA does not
J Sex Med 2019;-:1e9
recommend any other laboratory testing beyond serial TT
measurements every 6e12 months.
DISCUSSION

This review highlights and contrasts the current guidelines for
the diagnosis and management of TD. Despite a general
consensus, differences were evident in the biochemical cutoff for
low TT, target T range for TTh, and follow-up monitoring.
Recommendations varied considerably for special patient pop-
ulations, namely those with low to normal TT, PCa, or CVD.
Importantly, these differences can significantly impact the diag-
nosis and eligibility for TTh. These discrepancies may be
attributed to the availability of T formulations within each re-
gion, time of guideline publication relative to available scientific
evidence, influences of healthcare and insurance funding models,
and potential bias among guideline committee members.

The variation in low TT cutoffs and studies supporting these
values is quite striking. The BSSM and ISSM cutoffs are based on
a cross-sectional cohort study (age 50e86 years) conducted by
Zitzmann et al,12 who reported a significantly increased preva-
lence of erectile dysfunction at a TT level <231 ng/dL (8 nmol/
L), with other symptoms occurring at a TT level <433 ng/dL (15
nmol/L). The ES cutoff is the 2.5th percentile value of a
harmonized reference range for healthy nonobese men (age
19e30 years) based on 100 men from each of 4 cohorts: the
Framingham Heart Study, European Male Aging Study, Osteo-
porotic Fractures in Men Study, and Male Sibling Study of
Osteoporosis.13 The EAU cutoff is based on a survey of middle-
aged men (age 40e79 years) by Wu et al2 that found an increased
probability of symptoms with lower TT levels, with diminished
libido at 231 ng/dL (8 nmol/L) and other symptoms at higher
thresholds.2 The AUA cutoff is based on their meta-analysis of
randomized controlled trials (RCTs) with morning TT<350 ng/
dL as the inclusion criterion, with a median baseline TT of
249 ng/dL and an interquartile range of 233e283 ng/dL.9

The attitudes toward monitoring lipid profiles at follow-up
have evolved over the years. The ISSM includes several studies
demonstrating improvement in the metabolic syndrome
following normalization of TT,14,15 and uses lipid profile values
to monitor improvement in dyslipidemia. While the BSSM and
EAU acknowledge that these benefits may occur, they do not
mandate testing for safety. The CMAJ and AUA reference 5
randomized trials and several meta-analyses, respectively, to
conclude that the effects of TTh on lipid profiles are inconclusive
and thus there is no added value of lipid profile monitoring.
Interestingly, the ES offers no recommendation for this topic.

The role of T in the development and propagation of PCa has
been controversial since Huggins and Hodges16 first described a
link between PCa and T in 1941. The Saturation Model, initially
described by Morgentaler and Traish,17 postulates that androgen



Table 2. Management of TD in selected clinical scenarios

Clinical scenario
ISSM
(2015)

CMAJ
(2015)

BSSM
(2017)

AUA
(2018)

ES
(2018)

EAU
(2018)

1. Low to normal TT: Mr. A with symptomatic TD and 2 measurements of
TT ¼ 288 ng/dL (10 nmol/L)

2. Prostate cancer: Mr. B with symptomatic TD and 2 measurements of
TT ¼ 215 ng/dL (7.5 nmol/L), previously treated with radical prostatectomy
for a pT1, Gleason score 7 PCa with a preoperative PSA of 12 ng/mL

3. Cardiovascular disease: Mr. C with symptomatic TD and 2 measurements
of TT ¼ 220 ng/dL (7.6 nmol/L), previous myocardial infarction 4 mo earlier

4. Single TTmeasurement: Mr. D with symptomatic TD and 1 measurement
of TT ¼ 190 ng/dL (6.6 nmol/L)

5. Symptomatic but normal TT: Mr. E, a 27-year-old patient with severe
symptoms of TD but 2 measurements of TT ¼ 360 ng/dL (12.5 nmol/L)

AUA ¼ American Urological Association; BSSM ¼ British Society for Sexual Medicine; CMAJ ¼ Canadian Medical Association Journal; EAU ¼ European
Association of Urology; ES ¼ Endocrine Society; ISSM ¼ International Society for Sexual Medicine; PCa ¼ prostate cancer; PSA ¼ prostate-specific antigen;
TD ¼ testosterone deficiency; TT ¼ total testosterone.

Initiate TTh Use caution No treatment

6 Kwong et al
receptors within the prostate are saturated at relatively low levels
of T, and thus T supplementation above the saturation threshold
does not appear to fuel PCa growth. Over the past 2 decades,
accumulating evidence has continued to support this model,18

and studies have demonstrated the safety of TTh in men after
radical prostatectomy,19 after radiation therapy,20 and during
active surveillance.21

Reflecting a conservative approach, clinical practice guidelines
and physician attitudes have lagged slightly behind the scientific
evidence. Guidelines published in the early 2000s still advised
against initiating TTh in men with PCa.22e24 In an international
survey on TD management, >50% of physicians surveyed in
2006 and 2010 expressed concerns regarding the development of
PCa.25 Although recent evidence has influenced the paradigm of
offering TTh to selected patients with PCa, current guidelines
still reflect this controversy, as evidenced by a lack of consistent
recommendations. The ES guideline acknowledges data sup-
porting the safety and efficacy of TTh following radical prosta-
tectomy for organ-confined disease26 but errs on the side of
caution owing to the lack of RCTs on this topic. Similarly, the
BSSM and EAU mention the lack of RCTs and cite other
studies, including a case report of an 80-year-old patient with
localized PCa (Gleason 4þ3, stage pT1c) who was safely treated
with TTh following iatrogenic TD from androgen deprivation
therapy.27 How these studies support their recommendations
against TTh in patients with locally advanced PCa is unclear,
however. The CMAJ recognizes that studies have demonstrated a
lack of association among TTh, biochemical recurrence, and
progression of PCa but nonetheless includes contraindications to
TTh based on the 2010 ES and 2012 EAU guidelines. In
contrast, the ISSM and AUA recommendations for TTh are
expert opinions based on recent evidence supporting the Satu-
ration Model. Overall, these discrepancies in recommendations
appear to be largely related to philosophical differences and
opposing stances with respect to the Saturation Model.

Patients with CVD represent another group that has been
subject to a firestorm of controversy. Initial studies suggested that
low levels of endogenous T are associated with an increased risk
of atherosclerosis28,29; however, a 2013 observational study re-
ported a 25.7% rate of adverse cardiovascular events at 3 years in
patients receiving TTh, compared with 19.9% in the untreated
group.30 Although that study has been seriously challenged
owing to its several methodologic errors, subsequent work has
shown a mixed picture; some studies suggest that TTh may be
cardioprotective,31e33 whereas others suggest a correlation with
an increased risk of CVD.34e37 Current recommendations for
this patient group reflect these contemporary studies by
acknowledging the insufficient evidence linking TTh with the
risk of CVD and thus are based largely on expert opinion. For
instance, the AUA recommendation against TTh within 3e6
months of a cardiovascular event is based on the expert opinion
from a previous review due to the uncertainty of CVD risk38 and
2 trials in which patients with a cardiovascular event within 3
months of the studies were excluded.34,39 Why these time cutoffs
were chosen is unclear, however. The BSSM and EAU recom-
mendations against TTh in patients with NYHA class IV heart
failure are based on 2 trials in which exacerbation of heart failure
was documented as an adverse event in the treatment groups. In
the first trial, 1 patient in the TTh group (10%) was hospitalized
for “breathlessness” 8 weeks into the treatment.40 In the second
trial, 2 patients in the TTh group (5.4%) experienced exacer-
bation of heart failure, although 2 patients in the placebo group
J Sex Med 2019;-:1e9
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(5.1%) experienced the same adverse event.41 However, the
BSSM and EAU have not explained how these findings support
their decision to use NYHA class IV as a contraindication, but
not NYHA class III. It is interesting to note that despite the lack
of a clear causal relationship between TTh and CVD, several
guidelines include such caveats against TTh.

This review also reveals several gaps in our current under-
standing of TD, which are described in greater detail in the AUA
guideline. The role of FT in aiding the diagnosis of TD remains a
subject of debate. The BSSM, AUA, ES, and EAU guidelines
recommend FT as an adjunctive test in the setting of low to
normal TT. In contrast, the ES guideline lists additional con-
ditions that alter SHBG levels where FT measurement may be
beneficial. Furthermore, the long-term adverse events of TD and
TTh are unknown. As such, there are currently no evidence-
based recommendations on the maximum duration of therapy
and the age at which TTh should be discontinued.

The following are some clinical scenarios that highlight how
diagnosis and management may differ depending on the guide-
lines used (Table 2):

� Case 1: Mr. A, with symptomatic TD and 2 measurements of
TT ¼ 288 ng/dL (10 nmol/L). This patient meets the
biochemical cutoff for low TT under the AUA guideline and
thus may be eligible for TTh. Because the CMAJ guideline has
no specific cutoff, Mr. A also may be a candidate for TTh
under this guideline. In all other guidelines, further hormonal
evaluation is warranted, because his TT level is classified as low
to normal, and thus he is at risk of being denied TTh. The
ISSM recommends measuring LH, SHBG, and PRL, whereas
the BSSM recommends measuring FT, LH, FSH, SHBG, and
PRL. Both the ES and EAU suggest measuring FT.

� Case 2: Mr. B, with symptomatic TD and 2 measurements of
TT ¼ 215 ng/dL (7.5 nmol/L), previously treated with radical
prostatectomy for a pT1, Gleason Score 7 PCa with a pre-
operative PSA of 12 ng/mL. This patient might not be a
candidate for TTh according to the EAU, BSSM, and ES
guidelines. However, he is eligible under the CMAJ guideline
and would be considered on a case-by-case basis under the
AUA and ISSM guidelines.

� Case 3: Mr. C, with symptomatic TD and 2 measurements of
TT ¼ 220 ng/dL (7.6 nmol/L), who sustained a myocardial
infarction 4 months earlier. The AUA guideline specifically
recommends against TTh for up to 6 months after a cardio-
vascular event. In contrast, TTh would be considered for Mr.
C under the CMAJ, EAU, ES, ISSM, and BSSM guidelines. If
his cardiac health progresses to NYHA class IV heart failure, he
may no longer be a candidate for TTh according to the EAU
and BSSM guidelines.

� Case 4: Mr. D, with symptomatic TD and 1 measurement of
TT ¼ 190 ng/dL (6.6 nmol/L). Owing to the requirement for 2
TT measurements in most guidelines, this patient is at serious
risk of being denied TTh at this visit until he completes his repeat
TT. He is eligible for TTh only under the CMAJ guideline.
J Sex Med 2019;-:1e9
� Case 5: Mr. E, a 27-year-old patient with severe TD symptoms
but 2 measurements of TT ¼ 360 ng/dL (12.5 nmol/L).
Considering this patient’s age, there is consensus among the
guidelines to first ascertain his desire for children, which is an
absolute contraindication for TTh. The challenge with this
patient is that he does not meet all the criteria for TD because
of his normal TT level. As such, the ISSM guideline states that
TTh is not indicated, and other causes must be ruled out. The
AUA guideline recommends using clinical judgment and
additional testing where applicable (FT, LH, FSH, hemoglo-
bin A1c, PRL, estradiol, pituitary magnetic resonance imaging,
bone densitometry, karyotype, and hematocrit) to support the
use of TTh. The EAU, ES, and BSSM guidelines recommend
measuring FT and considering other causes of the patient’s
symptoms, such as HIV or conditions that increase SHBG
concentrations. The ES guideline further specifies that the
diagnosis of TD is confirmed by low FT despite normal TT;
however, an FT cutoff value is not provided. In contrast, the
BSSM guideline includes a FT cutoff of <65 pg/mL (<225
pmol/L) as an indication for TTh. The CMAJ guideline rec-
ommends a 3-month trial of TTh after other causes have been
ruled out and suggests monitoring the response to TTh to
support the diagnosis of TD.

Finally, it is important to highlight that the product inserts of
many commercially available T agents include statements and
recommendations that are in stark contrast to many of the pre-
sented guidelines. Regulators like the US Food and Drug
Administration and Health Canada may be more conservative
and slow to change, particularly in relation to such “hot button”
patient safety issues as PCa and CVD.42 This discrepancy adds
another source of confusion when interpreting and practicing
according to published guidelines. For example, a patient with
PCa may be a candidate for TTh under the AUA guideline but
might not qualify for therapy according to the product insert.
Therefore, additional advocacy is needed to ensure that product
information is consistent with the latest clinical evidence.

This study must be interpreted within the context of its
limitations. First, our initial search results might have been
limited by our search strategy. However, we mitigated this issue
by performing a comprehensive manual search of association
websites for additional guidelines. Second, only guidelines writ-
ten in English were included, and those written in other lan-
guages were excluded from our review. Finally, we did not assess
the quality of the guidelines with validated tools, such as the
Appraisal of Guidelines for Research and Evaluation II (AGREE-
II) instrument, because this was beyond the scope of this review.
CONCLUSION

With increasing popularity of TTh, many professional orga-
nizations have developed clinical practice guidelines for the
diagnostic evaluation and management of TD. The CMAJ,
AUA, EAU, ES, ISSM, and BSSM have provided considerable
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consensus in the approach to TD; however, we have highlighted
notable differences in which diagnosis of TD and eligibility for
TTh may vary depending on the guidelines used. These varia-
tions in approach may be attributed to differences in T formu-
lation availability, time of publication, funding models across
healthcare systems, and philosophical differences in the workup
of TD. The presented guidelines are not without shortcomings
and controversies, as shown in our clinical scenarios. Although
they are helpful, their current state leaves much to be desired.
Therefore, we encourage careful clinical judgement of each pa-
tient rather than strict adherence to guidelines.
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