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INTRODUCTION

The publication of the first American Urological Association
(AUA) guidelines regarding the evaluation and management of
testosterone deficiency (TD) in 2018 (“Guidelines”) was a
landmark event, serving to recognize the importance of this
condition for US urologists." Urologists play an outsized role in
the treatment of men with TD because presenting symptoms are
usually sexual. Urologists also have nearly 80 years of experience
observing the effects of androgen deprivation.

The creation of clinical guidelines is a rigorous process
intended to distill the best available evidence into a set of
recommendations to guide health care providers in manage-
ment of a condition. We congratulate the AUA Guidelines
Committee for producing an excellent, useful document for the
evaluation and management of men with TD. In particular, the
Guidelines have advanced the field by acknowledging the
utility of testosterone (T) therapy (TTh) in selected men with
prostate cancer. As experienced clinicians and investigators in
the field, we welcomed the Journals invitation to provide a
critique of the Guidelines. Below, we comment on a number of
topics where our perspective differs from that of the Guideline
authors.

What Is the Utility of Guidelines?

The purpose and utility of clinical guidelines are widely
misunderstood by health care providers and the public. Contrary
to popular opinion, guidelines are 7oz rigid rules and do no#
establish standards of care; rather, “these evidence-based guide-
lines statements represent not absolute mandates but provisional
proposals for treatment.”’ This is a welcome comment, as any
deviation from guideline recommendations in medicolegal cases
is considered an indication of substandard practice. Given this
reality, it is incumbent on guidelines committees to avoid
making their own constituent members “wrong” via overly
restrictive recommendations, as those recommendations may be
used to harm practitioners practicing good medicine. This is
particularly important for a first iteration of guidelines on a
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clinical condition, as a range of successful clinical practices may
have existed for years before the introduction of new, unproven
guideline recommendations.

These Guidelines, as do all others, emphasize reliance on
evidence to support recommendations; yet, as Powers noted,
“... guidelines are not just summaries of the evidence. They
are also interpretations of that evidence by guideline authors
who bring to the process their own conscious and unconscious
biases.”” Further, many aspects of clinical decision-making
have never been tested experimentally. Together, these limi-
tations mean that many recommendations represent opinions
rather than clear interpretations of high-quality data. This is a
general feature of all guidelines. A study of cardiology guide-
lines found that of more than 7,000 recommendations a
median of only 11% were based on data from randomized
controlled trials, and 48% were based on expert opinion.” The
challenge for new guidelines is to incorporate solid existing
practices with the best research evidence. It is no wonder that
numerous studies across many fields show poor compliance
with guidelines.

COMMENTS ON SPECIFIC RECOMMENDATIONS
AND TOPICS

Purpose

The authors suggest that developing guidelines is necessary
because too many men are treated improperly, and others who
need treatment may not be receiving it due to unwarranted
fears. Surely the most important goal is to provide an effective
and evidence-based set of recommendations for the evaluation
and management of a clinically important condition regularly
encountered by urologists. We disagree that as many as 25% of
men have never received a T test before receiving a T pre-
scription, suggesting high levels of mismanagement.' Although
this result was indeed reported, the study was based on elec-
tronic health records only, without verification of any indi-
vidual chart. The nearly 20% rate of absent testing associated
with endocrinology visits makes the accuracy of these results
suspect.”

1. Clinicians should use a total testosterone level below 300
ng/dL as a reasonable cutoff in support of the diagnosis of
low testosterone (moderate recommendation; evidence
level: grade B)

The single most critical item in any testosterone guideline is
what total T concentration justifies treatment of a symptomatic
man. Despite its importance in clinical practice, scant research
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has been performed to identify a discrete T threshold at which
symptoms resolve, hence the lack of consensus on this
threshold. Various guidelines recommend a range of thresholds
from 264 ng/dL to 350 ng/dL.”® The AUA Guidelines authors
selected 300 ng/dL “as a reasonable cutoff.” The history of 300
ng/dL as a threshold is that it was arbitrarily set by the US
Food and Drug Administration (FDA) for pharmaceutical
manufacturers of T products as the lower limit of normal.
Experts in sexual medicine and the T field recognize that a
threshold of 300 ng/dL is too stringent, as many symptomatic
men with TD have total T values above this threshold and
respond nicely to TTh. Application of such a low value will
result in many appropriate candidates being denied valuable
treatment.

The Guidelines are silent on the diagnostic use of free T. Data
from the European Male Aging Study indicate that free T is a
more reliable indicator of symptoms than total T.” This makes
sense, as it is free T that enters target cells via their lipid bilayers
and not T bound to large carrier molecules, such as sex hormone-
binding globulin (SHBG). Although total T is a reasonable test
of a man’s androgen status, its interpretation is greatly impacted
by SHBG concentrations. Recent data show wide interindividual
variation in SHBG concentrations in young and older men,” and
this variability confounds interpretation of total T. We believe
that free T, calculated or directly measured, is an important
diagnostic test in the evaluation of men with possible TD.” In
our practices, we offer TTh to symptomatic men with low free T
even if total T is normal. In most cases, this will be associated
with a high-normal or elevated SHBG. Note that, when using an
online calculator, for any given total T value changing the SHBG
concentration from the lowest to the highest limits of normal will
reduce the free T concentration by half.® We believe a trial of
TTh is merited in symptomatic men with total T < 350 ng/dL
and in men with low free T (calculated < 100 pg/mL or direct <
1.5 ng/dL)9 even if total T is normal.

2. The diagnosis of low testosterone should be made only
after 2 total testosterone measurements are taken on
separate occasions, with both conducted in an early morning
fashion (strong recommendation; evidence level: grade A)

This recommendation creates additional work for patients and
clinicians for an uncertain benefit. The rationale has been that
some men with an initial serum T < 300 ng/dL will have a
second test result that is >300 ng/dL. If one rigidly follows
guideline recommendations, such a man would not be a candi-
date for treatment. However, is there really any meaningful
difference between a value of 290 ng/dL vs 310 ng/dL? Not all
blood tests require replication before intervention. Consider the
recommendation for prostate biopsy in most men based on a
single abnormally elevated prostate-specific antigen value. The
current insurance requirement for repeated blood tests represents
an obstacle to treatment and leads to considerable frustration for
patients and physicians.
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21. All men with testosterone deficiency should be counseled
regarding lifestyle modifications as a treatment strategy
(conditional recommendation; evidence level: grade B)

Although marked weight loss with bariatric surgery has been
shown to increase testosterone and improve sexual symptoms,
the amount of weight loss required for meaningful increases in
T is difficult to achieve via lifestyle changes alone. On the
other hand, TTh has been shown to be associated with re-
ductions in fat mass and with progressive weight loss over
several years. Although we agree with the recommendation to
consider lifestyle modification, we also believe TTh may be a
useful adjunct in some men to improve fitness and achieve
weight loss.

22. Clinicians should adjust testosterone therapy dosing to
achieve a total testosterone level in the middle tertile of the
normal reference range (conditional recommendation; evi-
dence level: grade C)

This recommendation is contradicted by extensive clinical
experience. The authors recommend a treatment goal of
450—600 ng/dL. Because the goal of treatment is to alleviate
symptoms, dosing should be adjusted untl symptoms are
relieved while maintaining serum T concentrations within the
normal range. Although some men feel greatly improved at
400 ng/dL others require higher levels of 750—1000 ng/dL.
This is easily understood by wide interindividual variability of
SHBG concentrations and CAG repeats in the androgen re-
ceptor gene, which influence concentrations of biologically
available T fractions and androgen receptor activity. Both of
these may influence the biological response for any given T
concentration. Treatment must therefore be individualized.
Note also that many forms of TTh produce levels that change
hourly or daily, adding to the challenge of specifying a specific
target value while actual concentrations vary widely over a
treatment cycle.

24. Testosterone therapy should not be commenced for a
period of 3 to 6 months in patients with a history of car-
diovascular events (expert opinion)

As Guideline authors acknowledge, this recommendation
represents mere opinion, as there is inadequate evidence on this
topic. Despite contradictory reports regarding cardiovascular
risks of TTh, the weight of evidence suggests that men with
normal T concentrations have a reduced cardiovascular risk
compared to men with low levels, and mortality is reduced in
men with higher T levels."” Two studies showed that mortality
was reduced by half in T-deficient men who received TTh
compared to men who did not. Although we recognize that it
may be prudent to defer initiation of any new treatment
immediately following a cardiovascular event, we are not aware of
data indicating that this is of greater importance for TTh. We
recommend individualizing decisions regarding initiation of TTh
following cardiovascular events.
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28. Commercially manufactured testosterone products
should be prescribed rather than compounded testosterone,
when possible (conditional recommendation; evidence level:
grade C)

We disagree with this recommendation. With increasing de-
nials by health insurers for TTh coverage, physicians and our
patients have accumulated a large experience with compounding
pharmacies for affordable testosterone formulations. Many of
these compounding pharmacies have registered as 503B facilities,
placing them under direct oversight by the FDA, similar to
pharmaceutical manufacturers. Although we agree that there may
be variability in non-FDA-registered testosterone compounded
products, proper monitoring and titration can allow many pa-
tients to achieve symptomatic improvement with a significant
costs saving and without compromising safety.

Items Not Covered by Guidelines

We would add therapeutic phlebotomy to the options
available to patients with erythrocytosis due to TTh, in addi-
tion to dose reduction or cessation of treatment, as discussed in
recommendation 11. Although we agree with the recommen-
dation to intervene if the hematocrit rises above 54%, we also
note there is no good evidence that this specific threshold or
any other represents a medical risk when erythrocytosis is
caused by TTh. The Guidelines offer no recommendations
regarding TTh and benign prostatic hyperplasia (BPH). Many
clinicians fear that initiating TTh will result in worsening of
lower urinary tract symptoms in hypogonadal men. Package
inserts of testosterone products state that “patients with BPH
treated with androgens are at an increased risk for worsening of
signs and symptoms of BPH.” Although androgen deprivation
therapy does cause reduced prostate volume, restoring andro-
gens merely returns prostates to their euvolemic state. Several
studies show improved lower urinary tract symptoms and stable
urodynamics with TTh.

CONCLUDING COMMENTS

The AUA Guidelines for evaluation and management of men
with TD are an important step forward for US urologists and our
patients. These recommendations represent a useful playbook for
novice and somewhat experienced clinicians to identify and
manage men with TD. As with all guidelines, these recom-
mendations are of less use to experts and specialists, who
incorporate invaluable experience as well as additional clinical
and research information in their decision making. We were
particularly gratified to note the recognition in the Guidelines
that TTh may be reasonably offered to some men with prostate
cancer.

Our greatest area of disagreement is with the overly conser-
vative diagnostic threshold of 300 ng/dL. This threshold is not
followed by most experienced clinicians, and its application will
result in many men suffering from classic symptoms of TD being
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denied treatment. We hope this threshold value will be liberal-
ized in future Guidelines. We also believe that free testosterone
plays an important role in diagnosing TD, and we encourage
ordering this test as well as SHBG to evaluate the man presenting
with symptoms suggestive of TD.

Corresponding Author: Abraham Morgentaler, MD, Men’s
Health Boston, 200 Boylston St, Suite 309, Chestnut Hill, MA
02467; E-mail: Dr.Morgentaler@MensHealthBoston.com

Conflict of Interest: Dr. Morgentaler received fees for consulting
from Acerus, Antares, Aytu, and research funding from Endo.
Dr. Kherahas received consulting fees from Boston Scientific,
Endo, AbbVie, and Coloplast. The remaining author report no

conflicts of interest.

Funding: None.

STATEMENT OF AUTHORSHIP
Category 1
(a) Conception and Design
Abraham Morgentaler; Abdulmaged M. Traish; Mohit Khera
(b) Acquisition of Data
Abraham Morgentaler; Abdulmaged M. Traish; Mohit Khera

(c) Analysis and Interpretation of Data
Abraham Morgentaler; Abdulmaged M. Traish; Mohit Khera

Category 2
(a) Drafting the Article

Abraham Morgentaler; Abdulmaged M. Traish; Mohit Khera
(b) Revising It for Intellectual Content

Abraham Morgentaler; Abdulmaged M. Traish; Mohit Khera

Category 3

(a) Final Approval of the Completed Article
Abraham Morgentaler; Abdulmaged M. Traish; Mohit Khera

REFERENCES

1. Mulhall JP, Trost LW, Brannigan RE, et al. Evaluation and
management of testosterone deficiency: AUA guideline.
J Urol 2018;200:423-432.

Powers JH. Practice guidelines. Arch Int Med 2011;171:15-16.

Tricoci P, Allen JM, Kramer JM, et al. Scientific evidence un-
derlying the ACC/AHA clinical practice guidelines. JAMA
2009;201:831-841.

4. Baillargeon J, Urban RJ, Kuo Y-F, et al. Screening and moni-
toring in men prescribed testosterone therapy in the U.S.,
2001-2010. Public Health Rep 2015;130:143-152.

5. Bhasin S, Brito JP, Cunningham GR, et al. Testosterone ther-
apy in men with hypogonadism: an Endocrine Society clinical
practice guideline. J Clin Endocrinol Metab 2018;103:1715-
1744.

6. Dohle GR, Arver S, Bettocchi C, et al. Male hypogonadism.
Available  from: https://uroweb.org/guideline/male-
hypogonadism/. Accessed October 31, 201S.


mailto:Dr.Morgentaler@MensHealthBoston.com
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref1
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref1
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref1
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref2
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref3
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref3
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref3
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref4
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref4
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref4
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref5
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref5
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref5
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref5
https://uroweb.org/guideline/male-hypogonadism/
https://uroweb.org/guideline/male-hypogonadism/

4

ARTICLE IN PRESS

7. Antonio L, Wu FC, O'Neill TW, et al. Low free testosterone is

associated with hypogonadal signs and symptoms in men
with normal total testosterone. J Clin Endocrinol Metab
2016;101:2647-2657.

Krakowsky Y, Conners W, Morgentaler A. Serum concentra-
tions of sex hormone-binding globulin vary widely in younger
and older men: clinical data from a men’s health practice. Eur
Urol Focus 2019;5:273-279.

9.

10.

Morgentaler et al

Morgentaler A, Traish A, Hackett G, et al. Diagnosis
and treatment of testosterone deficiency: updated recom-
mendations from the Lisbon 2018 International Consultation
for Sexual Medicine. Sex Med Rev 2019;7:636-649.

Miner M, Morgentaler A, Khera M, et al. The state of testos-
terone therapy since the FDA's 2015 labelling changes: in-
dications and cardiovascular risk. Clin Endocrinol (Oxf) 2018;
89:3-10.

J Sex Med 2019;m:1-4


http://refhub.elsevier.com/S1743-6095(19)31510-3/sref7
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref7
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref7
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref7
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref8
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref8
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref8
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref8
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref9
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref9
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref9
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref9
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref10
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref10
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref10
http://refhub.elsevier.com/S1743-6095(19)31510-3/sref10

	A Critique of the AUA Guidelines on Testosterone Deficiency
	Introduction
	What Is the Utility of Guidelines?

	Comments on specific recommendations and topics
	Purpose
	1. Clinicians should use a total testosterone level below 300 ng/dL as a reasonable cutoff in support of the diagnosis of l ...
	2. The diagnosis of low testosterone should be made only after 2 total testosterone measurements are taken on separate occa ...
	21. All men with testosterone deficiency should be counseled regarding lifestyle modifications as a treatment strategy (con ...
	22. Clinicians should adjust testosterone therapy dosing to achieve a total testosterone level in the middle tertile of the ...
	24. Testosterone therapy should not be commenced for a period of 3 to 6 months in patients with a history of cardiovascular ...
	28. Commercially manufactured testosterone products should be prescribed rather than compounded testosterone, when possible ...

	Items Not Covered by Guidelines

	Concluding Comments
	Statement of authorship
	References


