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Abstract
The negative effects of testosterone deﬁciency (TD) on human health and quality of life are well demonstrated,
including signs, symptoms, metabolic syndrome, obesity, and increased mortality. Recently, substantial evidence emerged, demonstrating the beneﬁts of testosterone therapy in men with classical and ‘‘age-related’’
hypogonadism. The US Food and Drug Administration (FDA) opposes testosterone therapy in men with
age-related hypogonadism but not in men with classical hypogonadism. The FDA acknowledges that TD
merits treatment, but the FDA made an artiﬁcial distinction between diagnoses where T treatment is
warranted and others where the underlying diagnosis is unknown, and treatment is unwarranted. The FDA
labeled the unknown category as ‘‘age-related.’’ Since the FDA is unable to demonstrate that one group differs
in beneﬁts or risks from the other, there are no bases for this distinction. This action by the FDA is not based on
scientiﬁc or clinical evidence. There is no evidence that the response to testosterone therapy of ‘‘age-related’’
hypogonadism occurs via different physiological or biochemical mechanisms than those historically recognized conditions. Also, there is no evidence that ‘‘age-related’’ hypogonadism responds less well to testosterone therapy than ‘‘classical’’ hypogonadism. More importantly, there is no scientiﬁc or clinical evidence to
suggest that the risks of testosterone therapy in men with ‘‘age-related’’ hypogonadism are worse or different
for men with ‘‘classical’’ hypogonadism. For these reasons, we disagree with the FDA position on testosterone
therapy in age-related hypogonadism.
Keywords: testosterone deﬁciency; classical hypogonadism; age-related hypogonadism, testosterone therapy

hypogonadism components, attributed to varying pathophysiology and comorbidities. Luteinizing hormone
(LH) levels can vary in older men based on decreased
numbers and function of Leydig cells, decreased sensitivity of the hypothalamus–pituitary gonadal axis to
feedback inhibition, and/or decreased LH pulse amplitude despite normal pulse frequency. Decreased LH
pulse amplitude may potentially be related to reductions in neuronal cell secretion of gonadotrophicreleasing hormone.10,11
‘‘Age-related’’ hypogonadism (TD) is deﬁned as ‘‘a clinical and biochemical syndrome associated with advancing

Introduction
Hypogonadism (henceforth referred to as ‘‘testosterone deﬁciency’’) is a clinical syndrome characterized
by low serum testosterone (T) and a host of clinical
signs/symptoms.1 T deﬁciency (TD) occurs as a result
of testicular (primary) or pituitary/hypothalamic dysfunction (secondary) and is known historically as
‘‘classical’’ TD, or as a result of unknown underlying
pathologies.
Although aging alone does not necessarily cause a signiﬁcant decline in T levels,2–9 the predominant form of
TD, in aging men, is mixed with primary and secondary
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age, characterized by speciﬁc symptoms, and a deﬁciency
in serum testosterone (T)’’.12 This syndrome, which often
occurs in middle-age and older men, is often referred to
as adult-onset hypogonadism.13 This syndrome does
not meet the criteria for either classical primary (testicular
failure) or secondary (pituitary or hypothalamic failure)
hypogonadism. However, it exhibits elements of both
presentations.13 It is noteworthy that the signs and symptoms of TD and the response to treatment are similar,
irrespective of the underlying causes (Table 1).12 It should
be noted that ‘‘age-related hypogonadism’’ may be a misnomer since not all healthy men experience decline of T,
as they age.2–9
‘‘Age-related hypogonadism’’ was introduced by
Nguyen and his colleagues in their perspective published in New England Journal of Medicine (NEJM)14
stating the position of the US Food and Drug Administration (FDA) on this important clinical issue. In this
perspective, the authors strongly expressed concerns
on ‘‘Testosterone and Age-Related Hypogonadism.’’
Henceforth, in this article, the use of ‘‘age-related hypogonadism’’ is to maintain consistent reference to the FDA
original argument against the use of T in older men.
The FDA issued a statement in March 2015 opposing the use of T therapy (TTh) in the treatment of
hypogonadism attributed to aging, without a deﬁned
cause. The FDA position on ‘‘age-related’’ TD is that
this condition does not merit treatment.14 We disagree
with the FDA position on this very point. Given next is
a summary of the rationale as to why this condition
should be treated as any other clinical condition.
On October 1, 2015, an international expert consensus panel convened to discuss the negative impact
of TD on human health and quality of life and evaluated the merits of TTh in men with TD. The panel
unanimously approved nine resolutions suggesting
that: (1) symptoms and signs of TD occur as a result
of low T and may beneﬁt from T treatment regardless
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of whether there is an identiﬁed underlying etiology;
(2) there is no scientiﬁc basis for any age-speciﬁc recommendations against the use of T therapy in men.
Evidence for Beneﬁts of T Treatment
in Older Men with TD
TTh in men with TD has been clinically utilized since
the 1940s with marked success15–17 and became FDA
approved in the United States in the 1950s. TTh for
TD has long been considered the standard of care. The
main argument advanced by the FDA is that, although
TTh is indicated for men with ‘‘classical’’ TD, there are
insufﬁcient data to support the use of TTh in men
with ‘‘age-related’’ TD.14 Nevertheless, nearly all published data involve subjects with ‘‘age-related’’ TD.18–36
There are almost no large studies on TTh in men with
‘‘classical’’ TD, because such cases are rare. It is unwarranted that the FDA recommendations remain standing
despite the recent ﬁndings of the T-trials26 and several
meta-analyses of randomized clinical trials,34–36, which
clearly demonstrated that TD has a negative impact on
health and well-being and TTh of ‘‘age-related’’ TD improves body composition, glycemic control, and sexual
function. Lower T levels are shown to be associated
with increased mortality,37 fracture risk,38 and cardiovascular disease (CVD).39,40 The recent T trials have demonstrated that many of these changes attributed to T
deﬁciency are reversible with TTh in older men.
The data from the largest National Institutes of
Health (NIH)-funded, double blind, placebo-controlled
T-trials in the United States, in 790 men with a mean
age of 72 years, demonstrated that TTh signiﬁcantly improved symptoms and abnormalities in men >65 years
old without ‘‘classical’’ TD.19–26 TTh improved all aspects of sexual function,19,20 improved walking distance
by a small amount,25 slightly improved mood and depression symptoms,19 improved hemoglobin and corrected mild and moderate anemia of both known and

Table 1. Signs and Symptoms of Testosterone Deﬁciency Irrespective of the Underlying Etiology
Signs and symptoms
of ‘‘classical’’ hypogonadism

Signs and symptoms
of ‘‘age-related’’ hypogonadism

Effects of TTh on the signs and symptoms
of hypogonadism, irrespective of etiology

Decreased mobility
Increased sexual dysfunction
Reduced self-perceived vitality
Diminished cognitive abilities
Decreased bone mineral density
Reduced glucose tolerance
Increased anemia
Increased coronary artery disease

Decreased mobility
Increased sexual dysfunction
Reduced self-perceived vitality
Diminished cognitive abilities,
Decreased bone mineral density
Reduced glucose tolerance
Increased anemia
Increased coronary artery disease

Improved
Improved
Improved
Improved
Improved
Improved
Improved
Improved

Reference: Defeudis et al.137
TTh, T therapy.
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unknown causes,24 markedly increased volumetric bone
mineral density and estimated bone strength,23 and led
to no notable increase in cardiovascular or prostate cancer risk and with fewer hospitalizations.26
There is good evidence of beneﬁt in men with metabolic diseases (diabetes, obesity), improving parameters
of lean body mass, reduced body fat, waist circumference, and insulin resistance.14–23–36 The data from the
T-trials and other clinical studies (Table 2) are in stark
contrast to those reported in the aforementioned clinical
studies41–44 which were signiﬁcantly ﬂawed and also
could not serve as safety trials.45
It is critical to highlight that the beneﬁts of TTh in
men with TD are similar, regardless of age or underlying condition.18–36 Thus, we conclude that, irrespective
of age, the negative effects of TD on human health and
quality of life are well demonstrated, including signs,
symptoms, metabolic syndrome, obesity, and increased
mortality.45–62 The beneﬁts of TTh in men with TD
were documented, regardless of age, in clinical trials,
registry studies, observational studies, and systematic
reviews and meta-analyses (Table 2), and were attributed to restoration of normal T levels.18–36
Further, recent advances in endocrinology have
uncovered several other etiologies that contribute to
TD. These include obesity, diabetes, and opioid use.
Interestingly, these etiologies are not encompassed in
the indications listed by the FDA for T treatment, demonstrating that clinical science evolves, and the pathophysiological mechanisms of these newly identiﬁed
idiopathic underpinnings of TD may be recognized
and understood in the not-too-distant future.
Does It Really Matter What Causes Low T?
The FDA argues that ‘‘age-related’’ TD does not merit
treatment.14 This argument was borne by the notion
that ‘‘age-related’’ TD is a natural consequence of aging
and should be left alone. It is illogical to conclude that because a condition is more common with age it does not
merit treatment. Clinicians treat numerous ‘‘age-related’’
conditions, including hypertension, type 2 diabetes mellitus, arthritis, cataracts, atherosclerosis, and most cancers.
The FDA believes that if the underlying etiology of low
T is classical hypogonadism (primary or secondary) then
it merits treatment. However, the FDA believes that if
low T is attributed to age-related hypogonadism, then
it does not merit treatment, despite lack of any scientiﬁc
evidence to support such contentions.19–26
In addition, the FDA voiced a safety concern regarding TTh and risk of CVD based on the following: (1) one
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clinical trial halted by the data safety monitoring board
and again not designed as a safety trial,41 in which the
authors concluded that the reported evidence may be
due to ‘‘chance alone’’; (2) two observational studies suggesting potential CVD risk associated with TTh. Both
studies were fraught with methodological and statistical
analyses that were not validated at the time42,43; (3) one
meta-analysis, which included studies that do not meet
the criteria for inclusion.44 These four studies have
been rebutted in detail by many published studies and
experts in the ﬁeld.1,15,27–31,40,45,59,63–66
Despite all the available evidence to the contrary, and
the results of the recent T trials,19–26 the FDA concluded
that, although the limitations and potential confounders
or biases in these studies41–44 preclude a clear conclusion
regarding the role of TTh in adverse cardiovascular outcomes, a possible association cannot be overlooked.14
The FDA recommended TTh only for ‘‘classical’’ TD
but not for ‘‘age-related’’ TD.14 The FDA’s position insists that men afﬂicted with ‘‘age-related’’ TD should
not be treated with T but should be offered behavioral
and nutritional life approaches to attain healthier lifestyle. It is important to acknowledge that the FDA position about lifestyle treatment does not exclude the use of
TTh in older men with TD. More often, such a combined
approach may be synergistic and useful.
It is worth emphasizing that the FDA does acknowledge that TD is an indication for TTh, however limiting
such treatments only to men who are diagnosed with
‘‘classical’’ TD. This action by the FDA is not based
on scientiﬁc or clinical evidence and in my view is irrational. We should point out that the listed conditions
of ‘‘classical’’ TD are largely of a historical nature, representing only those conditions of TD recognized
by clinicians since the 1940s and 1950s (e.g., testicular
failure due to varying pathologies, such as XXY karyotype (Klinefelter syndrome), toxicities (chemotherapyinduced), infectious destruction (mumps orchitis), or
radiation-induced damage or physical trauma and injury or pituitary/hypothalamic dysfunction attributed
to endocrine disruption or comorbidities).
Advances in science and clinical research have identiﬁed new risk factors for TD. These include obesity, diabetes, and metabolic syndrome and opioid use, among
others.40,67–80 Therefore, it is irrational to dismiss these
newly described conditions and advocate against TTh
under the guise of ‘‘age-related’’ TD. Moreover, in the
clinical setting, ‘‘age-related’’ or ‘‘idiopathic’’ TD is
among the most common etiology noted. There is no
evidence that the response to TTh of idiopathic

Table 2. Studies on Beneﬁts of T Therapy in Older Men
Study

Type of study

n

Age (years)

Snyder et al.19

RCT

790

65 years or older

Cunningham et al.20
Snyder et al.23

RCT
RCT

470
211

65 years or older
65 years or older

Snyder et al.81

RCT

96

65 years or older

Snyder et al.82

RCT

96

65 years or older

Srinivas-Shankar et al.30

RCT

274

65 years or older

Cunningham et al.83

RCT

790

65 years or older

Stephens-Shields et al.

RCT

235

65 years or older

Bhasin et al.25

RCT

788

65 years or older

Mohler et al.85

RCT

788

65 years or older

Resnick et al.21

RCT

493

65 years or older

Roy et al.24

RCT

126

65 years or older

Benito et al.86

Prospective study

10

Wang et al.87

Prospective study

163

Median age 51 years
(range, 31–78)
Range19–68

Snyder et al.88

84

RCT

108

65 years or older

89

Wang et al.

RCT

227

Range 51 years

Wang et al.90

RCT

227

Range 19–68

Traustadottir et al.9

RCT

129

65 years or older

Tapper et al.91

RCT

76

92

RCT

156

Storer et al.93

RCT

64

RCT

308

Storer et al.

94

Basaria et al.

Mean 37.3 – 8.2
65 years or older
Mean 73.6 – 5.8
60 years or older

Main outcome
TTh produced moderate benefit with respect to sexual function
and some benefit with respect to mood and depressive
symptoms.
TTh improved sexual desire and activity.
TTh for 1 year of older men with low T significantly increased
volumetric BMD and estimated bone strength, more
in trabecular than peripheral bone and more in the spine
than hip.
TTh of men older than 65 years of age decreased fat mass,
principally in the arms and legs, and increased lean mass,
principally in the trunk.
TTh of men older than 65 years of age did not increase lumbar
spine bone density overall, but increased it in those men
with low T.
TTh in intermediate-frail and frail elderly men with low to
borderline-low T for 6 months may prevent age-associated
loss of lower limb muscle strength and improve body
composition, quality of life, and physical function.
TTh in older men with normal baseline PSA resulted in 5%
increase in PSA of 1.7 ng/mL, and 2.5% increase of 3.4 ng/mL.
TTh resulted in clinically meaningful improvement of sexual
desire and is a change of score of ‡0.7 score of Question 1
of PDQ.
TTh consistently improved self-reported walking ability,
modestly improved 6MWD in all men participating in the
testosterone trials.
TTh of 1 year in older men with low testosterone was associated
with small reductions in cholesterol and insulin but not with
other glucose markers, markers of inflammation or fibrinolysis,
or troponin.
Among older men with low T and age-associated memory
impairment, TTh for 1 year compared with placebo was not
associated with improved memory or other cognitive
functions.
TTh significantly increased the hemoglobin levels of those with
unexplained anemia as well as those with anemia from known
causes.
TTh in men with TD improved trabecular architecture.
TTh improved sexual function and mood parameters rapidly and
were maintained throughout T treatment. Significant increases
in lean body mass and decreased fat mass were noted, and
these changes were maintained with TTh.
TTh of healthy elderly men for 3 years did not affect any of
the lipid or apolipoprotein parameters that we measured.
TTh decreased bone reapportion markers, an increased
osteoblastic activity marker resulting in a significant increase
in BMD.
TTh improved sexual function and mood, increased lean mass
and muscle strength (principally in the legs), and decreased
fat mass.
_ 2 peak was signiﬁcantly smaller in
The mean 3-year change in VO
men treated with testosterone than in men receiving placebo
and was associated with increases in hemoglobin.
Core muscles of the trunk and pelvis are responsive
to testosterone administration.
TTh in older men for 3 years was associated with modest but
significantly greater improvements in stair-climbing power,
muscle mass, and power.
TTh in mobility-limited older men increased hemoglobin and
_ 2h.
_ 2 peak and VO
attenuated the age-related declines in VO
TTh for 3 years vs. placebo did not result in a significant difference
in the rates of change in either common carotid artery
intima-media thickness or coronary artery calcium nor did it
improve overall sexual function or health-related quality of life.
(continued)
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Table 2. (Continued)
Study

Type of study

n

Age (years)

Al Mukaddam et al.95

RCT

32

Mean 47.2 – 4.7
(range 25–70)

Basaaria et al.96

RCT

84

Range 18–64

Gray et al.97

RCT

60

65 years or older

Storer et al.98

RCT

61

Saad et al.99

Registry
study
Registry
study
Registry
study
Registry
study

Main outcome

Behre et al.101

RCT

362

Range 50–80

Gianatti et al.102

RCT

80

Range 35–70

Ho et al.

RCT

120

>40 years old

Ng Tang Fui et al.104

RCT

100

Median age of 53

Svartberg et al.105
Kenny et al.106

RCT
RCT

69
67

Range 60–80
Mean age 76 – 4

Giltay et al.107

RCT

184

Mean 52.1 – 9.6

Amory et al.108

RCT

70

Aversa et al.109
Hildreth et al.110

RCT
RCT

52
167

Mean 57
Mean 66 – 5

Traish et al.111

Registry observational
study
Registry observational
study
Registry observational
study

255

Mean 58.02 – 6.30

TTh significantly increased the structural and mechanical
properties of trabecular bone but decreased most of these
properties of cortical bone.
TTh produced greater improvements in pressure and mechanical
hyperalgesia, sexual desire, and role limitation due to
emotional problems. Testosterone administration was also
associated with an improvement in body composition.
TTh in older men dose dependently improved some
components of sexual function, namely, libido and erectile
function, as well as one aspect of visuospatial cognition.
TTh produced specific effects on muscle performance; it
increases maximal voluntary strength and leg power but does
not affect fatigability or specific tension.
TTh is an effective approach to achieve sustained WL in obese
hypogonadal men irrespective of severity of obesity.
TTh produced consistent reductions in body weight, waist
circumference and body mass index.
TTh produces reductions in weight, waist circumference, and
body mass index.
TTh in men with type 2 diabetes and TD improves glycemic
control and insulin resistance. Remission of diabetes occurred
in one-third of the patients.
TTh improved body composition and HRQoL in symptomatic
men with low to low-normal T, with further improvements
over the next 12 months.
TTh did not substantially improve constitutional or sexual
symptoms in obese, aging men with diabetes.
TTh is effective in improving health-related quality of life,
as assessed by the AMS scale in men with TD.
TTh improved TD symptoms over and above the improvement
associated with weight loss alone, and more severely
symptomatic men achieved a greater benefit.
TTh improved body composition.
TTh in men with low T does not impair and may improve
cognitive function.
TTh may improve depressive symptoms, aging male symptoms,
and sexual dysfunction in hypogonadal men with the MetS.
TTh in older men with low T increases vertebral and hip BMD
over 36 months.
TTh improved metabolic syndrome components.
TTh improved body composition but had no effect on functional
performance.
TTh ameliorates metabolic syndrome components.

656

Mean 60.7 – 7.2

TTh reduced mortality related to CVD.

999

Mean 59.1 – 10.5

TTh improved major QoL dimensions, including sexual,
somatic, and psychological health, which were sustained
over 36 months.
TTh increased lean body mass and possibly a decline in bone
resorption.
TTh decreased visceral fat mass without a change in body ass,
subcutaneous fat mass, or lean body mass and reduced insulin
resistance, improved blood glucose, diastolic blood pressure
and reduced serum cholesterol.
TTh increased right hand muscle strength and osteocalcin
concentration.
TTh improved strength, increased hemoglobin, and it lowered
leptin levels in older hypogonadal men.
TTh increased net protein balance in the fasted state.
TTh significantly improved spontaneous erections, sexual
motivation, sexual desire, and sexual performance.
TTh increased lean body mass and increased repetition
maximum leg press strength.

100

Saad et al.

Saad et al.27
28

Haider et al.

103

112

Traish et al.

Rosen et al.113

observational

411

Mean 59.46 – 7.05

observational

255

Mean 58.02 – 6.30

observational

823

Mean 64.0 – 4.7

observational

356

Mean 63.7 – 4.9

65 years or older

Tenover et al.114

RCT

13

Range 57–76

Marin et al.115

Observational study

23

Mean 59.9

Morley et al.116

14

Mean 76.5

Sih et al.

Alternate case control
trial
RCT

32

Mean 65 – 7

Ferrando et al.118
Steidle et al.119

RCT
RCT

12
406

Casaburi et al.120

RCT

53

117

Mean 68 – 3
Mean 58 – 10.3
Mean 67.1

(continued)
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Table 2. (Continued)
Study

Type of study

Page et al.121

n

Age (years)

Main outcome

RCT

70

Mean 71 – 4

Giannoulis et al.

RCT

43

Mean 69.9

Malkin et al.123

RCT

14

Mean 74.1 – 2.3

Allan et al.124

RCT

60

Mean 62.1 – 1.0

Shefﬁeld-Moore et al.125
Frederiksen et al.126

RCT
RCT

24
38

Mean 70 – 2
Range 68 (62–72)

Hoyos et al.127
Kenny et al.128

RCT
RCT

67
67

Mean age 49 – 12
Mean 76 – 4

McNicholas et al.129

RCT

208

Mean 57.9 – 10.2

Wittert et al.130

RCT

76

Mean 68.5 – 6

131

Kapoor et al.

RCT

24

>30 years

Katznelson et al.132
Agledahl et al.133

RCT
RCT

70
26

Mean 73 – 5.1
Mean 68.9 – 5.4

Emmelot-Vonk et al.134
Mathur et al.135

RCT
RCT

207
13

Mean 67.1 – 5.0
Mean 64.8 – 7.0

O’Connell et al.136

RCT

274

Mean 73.9

122

TTh improved physical performance, body composition,
and fasting lipid profiles.
TTh has beneficial effects on body composition and
cardio-respiratory fitness.
TTh fasting insulin sensitivity in men with CHF may also increase
lean body mass; these data suggest a favorable effect of
testosterone on an important metabolic component of CHF
TTh selectively lessened visceral fat accumulation without a
change in total body FFM and increased total body FFM and
total body and thigh skeletal muscle mass.
TTh improved body composition and increased muscle strength.
TTh decreased subcutaneous fat on the abdomen and lower
extremities, but visceral fat was unchanged.
TTh improved several important cardio-metabolic parameters.
TTh prevented bone loss at the femoral neck, decreased body
fat, and increased lean body mass in a group of healthy men
older than the age of 65 with low bioavailable testosterone
levels.
TTh increased lean body mass, produced a significant decrease
in percentage body fat, and improved sexual performance,
sexual motivation, sexual desire, and spontaneous erections.
TTh in older relatively hypogonadal men results in an increase in
muscle mass and a decrease in body fat.
TTh reduces insulin resistance and improves glycemic control in
hypogonadal men with type 2 diabetes.
Improved quality of life.
TTh exerted favorable effects on body composition; total
fat mass was significantly reduced (pv0.001), whereas
fat-free mass was significantly increased (pv0.001) in the
testosterone-treated group.
TTh increased lean body mass and had mixed metabolic effects.
TTh has a protective effect on myocardial ischemia and is
maintained throughout treatment without decrement.
The effects of TTh seen at 6 months on muscle strength, lean
mass, and QoL in frail men are not maintained at 6 months
post-treatment discontinuation.

AMS, aging male symptom scale; BMD, bone mineral density; CHF, congestive heart failure; CVD, cardiovascular disease; FFM, fat-free mass; HRQoL,
health related quality of life; PDQ, Psychosexual Daily Questionnaire; PSA, prostate speciﬁc antigen; RCT, randomized clinical trial; TD, testosterone
deﬁciency; 6MWD, 6-minute walk distance.

(or ‘‘age-related’’) TD occurs via different physiological
or biochemical mechanisms than those historically recognized conditions (i.e., classical TD). We should point
out that clinical guidelines or recommendations from
major medical societies failed to make any distinction
regarding ‘‘age-related’’ TD and made no mention of
differences in treatment approach because of this, including Endo Soc, American Urological Association
(AUA), and the International Consultation for Sexual
Medicine (ICSM).
We are not aware of any evidence provided by the
FDA or to the FDA regarding TTh on CV safety in
men with ‘‘classical’’ TD. Thus, to assume that TTh produces adverse effects in men with ‘‘age-related’’ TD but
not in men with ‘‘classical’’ TD is simply an illusion. We
conclude that the FDA recommendations regarding
TTh in men with ‘‘age-related’’ TD are not evidencebased and unwarranted. It is unfortunate that this

particular distinction of TD, based on an historical recognition, was promoted almost entirely by the FDA,
without scientiﬁc or clinical evidence.5 We are aware
that the FDA, as a regulatory agency, has enormous responsibilities toward the safety of the U.S. public.
Indeed, this differs from the responsibilities of practicing physicians, which are to provide the utmost care
for their patients and to relieve pain and suffering and
improve quality of life. The FDA is not in the business
of dictating the practice of medicine. The practice of
medicine is often based on clinical guidelines that are
evidence based. It should be emphasized that the T
guidelines do not require that patients have classical
hypogonadism to be treated. The T guidelines only require low serum T values and signs and symptoms of
hypogonadism. The FDA is charged with regulating
the pharmaceutical industry, but the FDA is not
charged with regulating or providing guidance for the
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practice of medicine. We, therefore, conclude that TD
is a pathophysiological condition that merits T treatment, irrespective of the underlying causes or the historical terms used to describe it.
Conclusions
The negative effects of TD on human health and quality
of life are well demonstrated, including signs, symptoms,
metabolic syndrome, obesity, and increased mortality.
Substantial evidence exists demonstrating beneﬁts of
TTh in men with ‘‘age-related’’ TD (Table 2).18–36,81–136
More importantly, the T trials demonstrated that
TTh confers signiﬁcant and clinically meaningful
health beneﬁts in older men with low T and this treatment is safe and effective, irrespective of etiology.18–36
In addition, the T trials provided compelling evidence
that T therapy confers signiﬁcant beneﬁts in the growing
population of men with obesity and/or type 2 diabetes.
We are aware that the FDA, as a regulatory agency,
has enormous responsibilities toward the safety of the
U.S. public. Indeed, this differs from the responsibilities of practicing physicians, which are to provide
the utmost care for their patients and to relieve pain
and suffering and improve quality of life. The FDA
is charged with regulating the pharmaceutical industry, but the FDA is not charged with regulating
the practice of medicine. We conclude that TD is a
pathophysiological condition that merits T treatment,
irrespective of the underlying causes, or the historical
terms to deﬁne it.
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