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Introduction
As the etymology of the term hypogonadism suggests, this condition centers on underfunction-
ing gonads—either testes or ovaries. In this section, we focus on hypogonadism, specifically
androgen deficiency in men, a condition that involves low serum testosterone levels and low
sperm counts. Two components are necessary for a diagnosis of hypogonadism: both signs
and/or symptoms of androgen deficiency and a testosterone level that is low or borderline.1,2

Low testosterone at any age is defined as hypogonadism, but in older men other specific names
have been used, including andropause, androgen decline in aging men (ADAM), late-onset
hypogonadism (LOH), or partial androgen deficiency of the aging male (PADAM).2,3

The Epidemiology of Hypogonadism: 
A Common and Undertreated Problem
Although a review of several epidemiologic studies illustrates
that agreement on the prevalence of hypogonadism has not
been reached, it certainly remains a substantial problem.
Results from the Baltimore Longitudinal Study on Aging
showed that the prevalence of hypogonadism increases lin-
early with age, as indicated by the number of participants
with total testosterone levels <325 ng/dL.4 Using these cut-
offs, an incidence of ~20% was estimated for men older than
60 years, 30% for those older than 70 years, and 50% for

Among men with
clinically symptomatic
hypogonadism,
nearly 90% are
untreated, despite
access to care.

Learning Objectives
After completing this activity, participants should be better able to: 
➤ Explain the role of testosterone in overall health and the burden of testosterone

deficiency
➤ Recognize the role of hypogonadism in obesity, metabolic syndrome, diabetes,

cardiovascular disease, and erectile dysfunction (ED)
➤ Identify the signs and symptoms of hypogonadism and their complex clinical

presentation
➤ List the options available to treat hypogonadism
➤ Monitor potential adverse effects of treatment
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those older than 80 years.4 In the Hypogonadism in Males (HIM) study, hypogonadism was
defined by a total testosterone of <300 ng/dL, resulting in a prevalence of 39% among the 2162
men aged 45 years or older in a primary care population.5 Notably, these men presented to the
clinicians’ offices for reasons other than clinical symptoms of hypogonadism; therefore, the
prevalence number is actually an estimate of hypogonadism in a population of men presenting
to clinicians’ offices for follow-ups of a variety of chronic illnesses.5 In contrast, the crude preva-
lence of symptomatic hypogonadism was estimated to be 5.6% (95% confidence interval [CI],
3.6%-8.6%) among male participants in the Boston Area Community Health (BACH) Survey,6

mirroring the results from the 2004 Massachusetts Male Aging Study (MMAS).7 In these studies,
hypogonadism was defined as low total (<300 ng/dL) and free (<5 ng/dL) testosterone in com-
bination with low libido, ED, osteoporosis or fracture, or 2 or more of the following symptoms:
sleep disturbance, depressed mood, lethargy, or diminished physical performance.6 These last
studies more accurately represent the prevalence of real-world clinical hypogonadism. 

Notably, among men with clinically symptomatic hypogonadism, 87.8% are untreated
despite access to care.8 In 2002, an estimated 4 to 5 million American men had symptomatic
hypogonadism; however, only 819,000 received treatment—most between the ages of 46 and 65
years.9 Despite the established relationship between age and low testosterone levels, only 13% of
patients who received treatment were 65 years of age or older.9

Comorbidities Associated With Hypogonadism
An epidemiologic study by Mulligan and colleagues has aptly demonstrated a connection
between biochemical hypogonadism (total testosterone <300 ng/dL) and serious comorbidi-
ties.5 Patients with obesity, type 2 diabetes, hypertension, hyperlipidemia, asthma, chronic
obstructive pulmonary disease (COPD), prostate disease, and sleep apnea had a significantly
higher likelihood of having hypogonadism than patients without these conditions.5,10 The

strongest association was observed between obesity and hypog-
onadism: a hypogonadism prevalence rate of 52.4 (95% CI,
47.9-56.9) was observed among obese patients, along with a
significantly higher risk of having hypogonadism among this
population (odds ratio 2.38; 95% CI, 1.93-2.93).5

Indeed, low testosterone levels are associated with the devel-
opment of metabolic syndrome, a condition characterized by
central obesity, lipid and glucose/insulin dysregulation, and
hypertension.11 In 950 men from MMAS followed for 14.4
years, low testosterone levels predicted the development of
metabolic syndrome.11 This is important because metabolic
syndrome is prognostic for the development of cardiovascular
disease.12 Furthermore, authors of a 2006 study observed an

inversely proportional relationship between testosterone and metabolic syndrome: individuals
who presented with more determinants of metabolic syndrome tended to have lower circulat-
ing levels of total testosterone (P <.0001).13

To highlight the significance of hypogonadism, a clinical study from a Veterans Affairs
database of 858 men aged older than 40 years with no history of prostate cancer, testicular
cancer, or antiandrogen treatment showed that low testosterone levels are associated with an
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88% increase in mortality from all causes.14 Even after adjusting for age, medical morbidity,
and other clinical covariates, low testosterone levels continued to be associated with increased
mortality (hazard ratio, 1.88; 95% CI, 1.34-2.63; P <.001), especially of cardiovascular etiol-
ogy.14 Since that 2006 publication, another 5 studies have corroborated the original findings.
Similar to the original study, a 2007 investigation involving 2314 men found a 25% to 30%
higher risk of death from cancer, cardiovascular disease, or all-causes among study participants
presenting with the lowest testosterone levels compared with those with the highest levels.15

Clinical Manifestations
Male hypogonadism involves a complex of signs and symptoms, including increased body
mass index (BMI)—with visceral weight gain in particular—low bone mineral density
(BMD), irritability, and decreased sexual desire and function (Table 1).5,16-19 Reduced energy
and increased fatigue are the most common presenting com-
plaints, but unfortunately they are the least specific. Loss of
energy is the most profoundly felt symptom of the entire
symptom complex, followed by diminished libido, lack of
motivation, and irritable mood.20

Hypogonadism is classified as primary (caused by testicu-
lar dysfunction), secondary (caused by hypothalamic or pitu-
itary dysfunction), or mixed (etiologies affecting the
hypothalamic-pituitary-gonadal axis) (Table 2).18,20 Secondary
causes of hypogonadism are seen more often clinically.10,21

Low Testosterone Levels
Under physiologic conditions in men, the hypothalamus produces gonadotropin-releasing
hormone (GnRH), which induces the anterior pituitary gland to secrete 2 gonadotropins:
luteinizing hormone (LH) and follicle-stimulating hormone (FSH).22 In turn, these
gonadotropins respectively stimulate Leydig cells to produce testosterone and induce Sertoli
cells to nurture spermatogenesis. Sperm and testosterone downregulate their own produc-
tion through a feedback loop that reduces the secretion of hormones by the hypothalamus
and pituitary.
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Table 1.

Clinical Manifestations of Hypogonadism5,17-19,41

Physical/Metabolic Psychologic Sexual

➤ Decreased BMD
➤ Decreased muscle mass and strength
➤ Gynecomastia
➤ Anemia
➤ Frailty
➤ Increased body fat or BMI
➤ Fatigue
➤ Insulin resistance

➤ Depressed mood
➤ Diminished energy,

sense of vitality, or
well-being

➤ Impaired cognition
and memory

➤ Diminished libido
➤ ED
➤ Difficulty achieving

orgasm
➤ Decreased spontaneous

erections

Reduced energy and
increased fatigue are
the most common
presenting complaints,
and also the least
specific.



Circadian rhythm has an effect on total testosterone levels in younger men, causing a
diurnal pattern wherein the androgen levels peak in the morning. The diurnal patterns of
total testosterone wane in older adults (although the age cut-off has not been defined); how-
ever, free and bioavailable levels maintain the rhythm.23 Hence, the guidelines issued by the
International Society for the Study of the Aging Male (ISSAM) and the European
Association of Urology (EAU) propose obtaining serum samples for testosterone between
7:00 AM and 11:00 AM.1

A threshold level of testosterone below which an indi-
vidual’s level is considered “low” has not been agreed
upon. A recent rigorously conducted study of 3 geograph-
ically distinct cohorts found that men in the 2.5th per-
centile had total testosterone levels of ≤348.3 ng/dL
(12.1 nmol/L) and free testosterone levels of ≤70.0 pg/mL
(243 pmol/L).24 An international consensus group created
a widely used algorithm, which states that a total testos-
terone level below 230 ng/dL deserves replacement, while
levels between 230 and 350 ng/dL are equivocal.25 The
American Association of Clinical Endocrinologists

(AACE) recommends that men with clinical symptoms of hypogonadism and testosterone
levels of 200 ng/dL or below should definitely be considered for testosterone replacement
therapy (TRT).18 The Endocrine Society guidelines postulate that a total testosterone level of
<200 ng/dL is diagnostic of hypogonadism, while 200-320 ng/dL is equivocal.26 For equivo-
cal results, free testosterone or bioavailable testosterone measurements can help differentiate
eugonadism from hypogonadism. Equilibrium dialysis free testosterone levels of <6.5 ng/dL
(<50 pg/mL) are considered outside of normal limits.26 Meanwhile, for research studies involv-
ing hypogonadism, the US Food and Drug Administration defines hypogonadism as total
testosterone levels of ≤300 ng/dL. 
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HPG = hypothalamic-pituitary-gonadal.

Table 2.

Classification of Hypogonadism10,17,18,21

Primary Secondary Mixed

Testicular causes Hypothalamic causes Pituitary causes Dual HPG axis defects

➤ Klinefelter syndrome
➤ Orchitis
➤ Congenital or

acquired anorchia
➤ Autoimmune

destruction of testes
(older men)

➤ Testicular tumors
➤ Chemotherapy
➤ Trauma

➤ Kallmann syndrome
(congenital absence 
of GnRH)

➤ Constitutional delay 
in growth and 
development

➤ Chronic illnesses 
such as hypertension, 
diabetes, hyperlipidemia,
sleep apnea, and obesity

➤ Hypopituitarism
➤ Pituitary tumors

➤ Hemochromatosis
(iron deposits in
the pituitary and/
or Leydig cells)

➤ Sickle cell disease
➤ Thalassemia
➤ Glucocorticoid

treatment
➤ Alcoholism

Two aspects are 
considered in diagnosing
hypogonadism: signs 
or symptoms and a
testosterone level that 
is low or borderline.



Testosterone Replacement Therapy
Benefits of Testosterone Replacement Therapy
The benefits of TRT can include restoring libido and erectile function, increasing energy levels,
and improving mood.27 TRT can improve body composition by decreasing fat mass, increasing
lean body mass, potentially increasing muscle strength, and stabilizing or increasing BMD, as
well as reducing bone fractures.27,28

One study evaluated long-term effects of TRT in 371 hypogonadal men for up to 12
months.29 In this study, significant improvements in lean body mass, fat mass, sexual desire,
and sexual performance were noted—beginning a few months after the start of treatment for
the sexual effects and several months later for the effects on
mass. Furthermore, improved glycemic control has been
noted among hypogonadal men treated with TRT. A double-
blind, placebo-controlled study of 24 men noted improved
fasting insulin sensitivity, reduced glycated hemoglobin
(A1C) (-0.37 ± 0.17%; P = .03), reduced fasting blood glucose
(-1.58 ± 0.68 mmol/L; P = .03), and reduced waist circumfer-
ence (-1.63 ± 0.71 cm; P = .03).30 Among the 220 hypogo-
nadal men with diabetes and/or metabolic syndrome observed
in the testosterone replacement in hypogonadal men with either metabolic syndrome or type
2 diabetes (TIMES2) study, TRT improved insulin resistance in all patients by 15.2% 
at 6 months (P = .018) and 16.4% at 12 months (P = .006), glycemic control in those with
type 2 diabetes (A1C: treatment difference, -0.446%; P = .035), and total and low-density
lipoprotein (LDL) cholesterol, lipoprotein-a, body composition, libido, and sexual function
in select patient groups.31 TRT positively affected all metabolic syndrome parameters consid-
ered in another 12-month study, causing declines in blood pressure, waist circumference,
plasma cholesterol and LDL, and an increase in plasma high-density lipoprotein (HDL).32

Testosterone Replacement Therapy and Prostate Cancer
In a multinational physician survey, the most common physician concern affecting the pre-
scribing of TRT was a presumed risk of inducing prostate cancer (63%).33 This relationship
between testosterone and prostate cancer derived from a 1941 study, in which Huggins and
Hodges showed that the metastasis of prostate cancer to bone was dependent on the presence
of androgens. An enhanced rate of tumor growth was observed with testosterone administra-
tion, and this observation led to the authors being awarded a Nobel Prize in medicine; how-
ever, some feel that only 1 patient had valid data.34

Since then, many studies have been conducted to assess the potential connection between
serum testosterone levels and prostate cancer risk. Evidence from a pooled analysis by the
Endogenous Hormones and Prostate Cancer Collaborative Group was contrary to the conclu-
sions of Huggins and Hodges. The analysis of 18 prospective studies with 3886 men with can-
cer and 6438 controls produced no evidence of an association between prostate cancer and any
endogenous sex steroid, especially testosterone.35 In fact, low sex hormone-binding globulin
(SHBG) concentrations (which has been directly correlated to testosterone levels) were asso-
ciated with an increased risk for prostate cancer.35
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A systematic review of the literature considered 44 articles regarding prostate cancer risk
in individuals taking TRT for hypogonadism.36 Eleven randomized, placebo-controlled stud-
ies that made direct comparisons of the incidence of new prostate cancer in hypogonadal
men receiving TRT to that of hypogonadal men not receiving TRT were included, along
with another 29 non-placebo-controlled studies of men with no history of prostate cancer
and 4 non-placebo-controlled reports of TRT in hypogonadal men after prostate cancer
treatment.36 No evidence was found linking TRT to increases in prostate cancer risk in
hypogonadal men. Moreover, within the study population receiving treatment, there was no
increase in the incidence of new prostate cancer, no progression of high-grade prostate
intraepithelial neoplasia (PIN) to frank prostate cancer, and no increased risk of recurrence
or metastasis for up to 12 years of TRT following curative prostate cancer treatment. It is also
interesting to note that a 2001 study of 156 patients reported a significant association
between low serum testosterone levels and high-grade prostate cancer (P <.01).37 In this
study, men with low testosterone levels had higher mean Gleason scores (7.4 vs 6.2) and
lower prostate-specific antigen (PSA) levels (25.3 vs 31.9 ng/mL).37 This and other studies
strongly suggest that when men with low testosterone develop prostate cancer, they experi-
ence a more aggressive disease.37,38

Potential Adverse 
Effects of Testosterone
Replacement Therapy
Testosterone formulations most com-
monly include injectable, implantable,
and topical agents (Table 3).19 Not all
men are able to absorb the available
topical formulations, and the injectable
form may not be appropriate to pre-
scribe for men with depression because
of large fluctuations in testosterone
levels from supraphysiologic levels to
subnormal concentrations with con-
comitant mood swings (Table 4).19

Buccal forms are rarely used and oral
formulations of testosterone are not
used in the United States because of
potential liver toxicity.19 Infections or
expulsions are possible consequences of
using the implant formulations19;
expulsions can be avoided, however, by
insertion in a “v” shape and anchoring
with a stitch. Skin-to-skin transference
is a risk of topical forms of testosterone;
hand washing after application and
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Table 3.

Testosterone Formulations19,42

Formulation Dosage

Injectable (IM)
Testosterone cypionate/
enanthate 
TU (in development in
the United States)

150-200 mg every 2 wk

Implants

Testosterone pellets 150-450 mg (3-6 pellets)
every 3-6 mo

Topical

Topical gel 5-10 g daily (depending 
on the formulation)

Transdermal patch 
system

1-2 patches, designed to
deliver 5-10 mg daily

Topical solution 60 mg daily (30 mg per
axilla)

Buccal

Buccal system 30 mg every 12 hr,
anchored to the gum 
above an incisor

IM = intramuscular; TU = testosterone undecanoate.



avoidance of contact with children is
essential to avoid this adverse effect.19

Patches can cause dermatitis, as can
the buccal form; the latter has also
been associated with bad breath.19

The general potential risks
associated with TRT include acne
and gynecomastia (Table 5).2,39

Gynecomastia is rarely seen with
the newer forms of TRT in which
the levels reached are not supra-
physiologic2,19; more cases of gyn-
ecomastia are seen in men who
present with hypogonadism due to
a reversal of the testosterone/estra-
diol ratio. In these cases, patients
can be prescribed an aromatase
inhibitor if the gynecomastia does
not resolve with standard TRT.
Care should be taken in men with
sleep apnea, as supraphysiologic lev-
els of testosterone may aggravate
the condition.2 Both gynecomastia
and aggravation of sleep apnea are
infrequently seen in the clinic

among patients given testosterone in gel or patch formulations.19 Regardless of the type of
TRT given, because of the risk of polycythemia, patients should be monitored for changes in
hematocrit levels, and therapy should be halted or doses reduced if the hematocrit exceeds
54%.17,19 Liver function abnormalities are rarely encountered in patients taking TRT with any
of the currently available formulations; cases of liver function abnormalities were seen initially,
primarily in men using oral methyltestosterone therapy.19 In older men, lower extremity
edema can be a consequence of injectable formulations of testosterone, especially when sup-
raphysiologic doses are used or if the men have early congestive heart failure and partial renal
insufficiency.40

Initiation of Testosterone Replacement Therapy 
and Monitoring: Guideline Recommendations 
Overall, the goals of TRT are to treat the signs and symptoms of hypogonadism, to achieve
and maintain eugonadal serum testosterone levels, and to individualize the therapy to meet
each specific patient’s needs, taking into account contributing factors such as age.40 In order
to achieve these goals, titration may be required, as well as multiple consultations with the
patient to monitor and encourage regimen adherence. Missing even a few doses of testosterone
gel per month, for example, can lead to subtherapeutic levels.5
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Table 4.

Testosterone Formulation-Specific Adverse
Effects19

Formulation Adverse Effects

Injectable (IM) 
Testosterone
cypionate/enanthate

➤ Mood fluctuations or
changes in libido

➤ Pain at injection site
➤ Erythrocytosis

TU (in development 
in the United States)

➤ Pain at injection site

Implants

Testosterone pellets ➤ Infections or expulsion

Topical
Topical gel and solution ➤ Skin-to-skin transference

➤ Skin irritation

Patch system ➤ Skin irritation

Buccal

Buccal system ➤ Alterations in taste and 
irritation of gums and 
oral mucosa 



A prostate health assessment is recommended before initiation of TRT. The assessment
should include a digital rectal examination (DRE) checking for nodules, indurations or asym-
metry of the prostate, and baseline measurement of PSA, hematocrit, and hemoglobin levels.2

The history should include inquiries about sleep apnea or voiding difficulties.2 If the serum or
plasma PSA concentration is >4.0 ng/mL, a urologist should be consulted.17,19 Testosterone
replacement is then initiated, and after the new PSA baseline is established in 3 to 6 months,
PSA levels should be measured annually. A consultation with a urologist is recommended if
an increase in PSA concentration greater than 1.4 ng/mL within any 12-month period of
testosterone treatment is observed.19 Apart from a change in PSA, other situations requiring
the referral to a urologist include the detection of a prostate abnormality during a DRE or a
patient-reported American Urological Association (AUA) prostate symptom score of >19.19

The efficacy of treatment should be assessed after 1 to 2 months of therapy and the dosage
should be adjusted for those with a suboptimal response. Thereafter, a full evaluation at 4 to
6 months from the start of therapy should be conducted, and then annually to assess the
symptom response and the development of adverse effects; this should include a yearly PSA
measurement and assessment of hematocrit and hemoglobin levels.17,19 Another DRE is per-
formed at 3 to 6 months and then yearly, along with the biochemical measurements.19 BMD
measurements are recommended after 1 to 2 years of therapy in men with osteoporosis.19

Correction of any anemia may be done periodically every 6 to 12 months, as needed. 
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Table 5.

Risks Associated With Testosterone Replacement Therapy2

Risk Comment

Oily skin, acne, skin reactions Skin irritation more common with nonscrotal patches 
and some gels

Breast enlargement or tenderness Often transient and abates with continued treatment

Sleep apnea Rare when levels of testosterone are not supraphysiologic

Polycythemia Uncommon, but associated with age, sleep apnea, 
smoking history, and COPD

Liver function abnormalities 
or tumors

Rare with injectable esters and transdermal formulations

Lower extremity edema and other
cardiovascular manifestations

In older men with early heart failure and/or renal 
insufficiency, due to salt and water retention, especially
with supraphysiologic levels of testosterone

Symptomatic BPH and prostate
cancer 

Modest and inconsistent increases in prostate volume

BPH = benign prostatic hyperplasia.



Presentation 
A 48-year-old man presents with ED, fatigue, low mood, and distress in his marital rela-
tionship, with an otherwise unremarkable medical history. Physical examination reveals:
■ Weight: 220 lb
■ Height: 5 ft 6 in 
■ Waist circumference: 41 in
■ Blood pressure: 140/90 mm Hg
■ Genital examination: normal
■ DRE: normal

Clinical Decision Point
What would be your next step? 
■ Refer to marital counseling
■ Refer to psychiatrist
■ Order laboratory tests including testosterone
■ Prescribe phosphodiesterase type 5 (PDE5) inhibitor
■ Prescribe testosterone

Comment
Your patient’s presentation includes several factors that have been significantly corre-
lated to an increased risk for hypogonadism: high blood pressure, large waist 
circumference (>40 in), and visceral obesity, suggestive of the presence 
of metabolic syndrome. Individuals with any 3 of the following—triglycerides 
≥150 mg/dL, HDL cholesterol <40 mg/dL, fasting glucose ≥110 mg/dL, systolic
blood pressure ≥130 mm Hg or diastolic blood pressure ≥85 mm Hg or on antihy-
pertensive medication, and BMI >28.8 kg/m2 or waist circumference of 102 cm—are
considered to have metabolic syndrome, putting them at significantly higher risk for
coronary heart disease (3.7-fold) and type 2 diabetes (24.5-fold; P <.0001).12 The
presence of ED is a sign of poor vascular health, and until proven otherwise, the
patient is considered to have hypogonadism, so laboratory tests including testos-
terone levels should be ordered. The first test of testosterone levels must be vali-
dated by another test, and prostate health needs to be evaluated before TRT can
be prescribed. In addition, the patient will be instructed to exercise and eat a
Mediterranean-style diet, as the first recommendations to the patient should involve
lifestyle modification.

CASE: A 48-Year-Old Man 
With Low Testosterone
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Laboratory Results 
■ Morning total testosterone: 160 ng/dL
■ LH: low-normal, 2 IU/L (2-9 IU/L)
■ Prolactin: normal
■ Thyroid functions: normal
■ Liver and kidney functions: normal
■ LDL: 160 mg/dL
■ Fasting glucose: 105 mg/dL
■ Complete blood count (CBC): normal

Clinical Decision Point
What would be your next step?
■ Prescribe testosterone
■ Prescribe PDE5 inhibitor
■ Prescribe testosterone + PDE5 inhibitor
■ Initiate weight loss program
■ Prescribe statin and oral hypoglycemic

Comment
All the above options are appropriate to consider, with the exception of prescribing
the oral hypoglycemic agent and statin, considering his current respective levels. Of
clinical relevance, waist circumference can be a more telling factor regarding cardio-
vascular health than BMI. In particular, because of the presence of significant risk fac-
tors for having a cardiovascular event, weight reduction is of key importance. Weight
loss programs more effectively reduce signs of metabolic syndrome in hypogonadal
men when coupled with testosterone repletion,43 and the patient has 4 of the 5 com-
ponents of metabolic syndrome. TRT can be prescribed after prostate health is
assessed. Furthermore, because this particular patient’s testosterone levels are so low,
a PDE5 inhibitor may not be effective, so the clinician might wait 1 to 2 months after
the initiation of TRT to add a PDE5 inhibitor. 

1. Nieschlag E, Swerdloff R, Behre HM, et al.
Investigation, treatment, and monitoring 
of late-onset hypogonadism in males: ISA,
ISSAM, and EAU recommendations. 
J Androl. 2006;27:135-137.

2. Rhoden EL, Morgentaler A. Risks of testos-
terone-replacement therapy and recommen-
dations for monitoring. N Engl J Med.
2004;350:482-492.

3. Morales A, Lunenfeld B. Investigation, treat-
ment and monitoring of late-onset hypogo-
nadism in males. Official recommendations
of ISSAM. International Society for the
Study of the Aging Male. Aging Male.
2002;5:74-86.

4. Harman SM, Metter EJ, Tobin JD, Pearson J,
Blackman MR. Longitudinal effects of aging
on serum total and free testosterone levels in

References

Waist circumference
can be a more telling
factor regarding 
cardiovascular health
than BMI.



11www.practicingclinicians.com

H
ypogonadism

healthy men. Baltimore Longitudinal Study
of Aging. J Clin Endocrinol Metab.
2001;86:724-731.

5. Mulligan T, Frick MF, Zuraw QC, Stemhagen
A, McWhirter C. Prevalence of hypogonadism
in males aged at least 45 years: the HIM
study. Int J Clin Pract. 2006;60:762-769.

6. Araujo AB, Esche GR, Kupelian V, et al.
Prevalence of symptomatic androgen defi-
ciency in men. J Clin Endocrinol Metab.
2007;92:4241-4247.

7. Araujo AB, O'Donnell AB, Brambilla DJ, 
et al. Prevalence and incidence of androgen
deficiency in middle-aged and older men:
estimates from the Massachusetts Male
Aging Study. J Clin Endocrinol Metab.
2004;89:5920-5926.

8. Hall SA, Araujo AB, Esche GR, et al.
Treatment of symptomatic androgen defi-
ciency: results from the Boston Area
Community Health Survey. Arch Intern
Med. 2008;168:1070-1076.

9. IMS Health analyzes testosterone use in the
U.S. [press release]. IMS Health Incorporated.
http://www.imshealth.com/portal/site/imshe
alth/menuitem.a46c6d4df3db4b3d88f6110
19418c22a/?vgnextoid=77d68ede1ca19110
VgnVCM10000071812ca2RCRD&vgnextf
mt=default. Accessed August 31, 2011.

10. Guay A, Seftel AD, Traish A. Hypogonadism
in men with erectile dysfunction may be
related to a host of chronic illnesses. Int J
Impot Res. 2010;22:9-19.

11. Kupelian V, Page ST, Araujo AB, Travison
TG, Bremner WJ, McKinlay JB. Low sex
hormone-binding globulin, total testos-
terone, and symptomatic androgen defi-
ciency are associated with development of
the metabolic syndrome in nonobese men. 
J Clin Endocrinol Metab. 2006;91:843-850.

12. Sattar N, Gaw A, Scherbakova O, et al.
Metabolic syndrome with and without C-
reactive protein as a predictor of coronary
heart disease and diabetes in the West of
Scotland Coronary Prevention Study.
Circulation. 2003;108:414-419.

13. Corona G, Mannucci E, Schulman C, et al.
Psychobiologic correlates of the metabolic
syndrome and associated sexual dysfunc-
tion. Eur Urol. 2006;50:595-604.

14. Shores MM, Matsumoto AM, Sloan KL,
Kivlahan DR. Low serum testosterone and

mortality in male veterans. Arch Intern Med.
2006;166:1660-1665.

15. Khaw KT, Dowsett M, Folkerd E, et al.
Endogenous testosterone and mortality due
to all causes, cardiovascular disease, and
cancer in men: European prospective inves-
tigation into cancer in Norfolk (EPIC-
Norfolk) Prospective Population Study.
Circulation. 2007;116:2694-2701.

16. Morley JE, Charlton E, Patrick P, et al.
Validation of a screening questionnaire for
androgen deficiency in aging males.
Metabolism. 2000;49:1239-1242.

17. Bhasin S, Cunningham GR, Hayes FJ, et al.
Testosterone therapy in adult men with
androgen deficiency syndromes: an
endocrine society clinical practice guideline.
J Clin Endocrinol Metab. 2006;91:1995-2010.

18. Petak SM, Nankin HR, Spark RF, Swerdloff
RS, Rodriguez-Rigau LJ. American
Association of Clinical Endocrinologists
Medical Guidelines for clinical practice for
the evaluation and treatment of hypogo-
nadism in adult male patients–2002 update.
Endocr Pract. 2002;8:440-456.

19. Bhasin S, Cunningham GR, Hayes FJ, et al.
Testosterone therapy in men with androgen
deficiency syndromes: an Endocrine Society
clinical practice guideline. J Clin Endocrinol
Metab. 2010;95:2536-2559.

20. Kelleher S, Conway AJ, Handelsman DJ.
Blood testosterone threshold for androgen
deficiency symptoms. J Clin Endocrinol
Metab. 2004;89:3813-3817.

21. Tajar A, Forti G, O'Neill TW, et al.
Characteristics of secondary, primary, and
compensated hypogonadism in aging men:
evidence from the European Male Ageing
Study. J Clin Endocrinol Metab.
2010;95:1810-1818.

22. Bagatell CJ, Bremner WJ. Androgens in
men–uses and abuses. N Engl J Med.
1996;334:707-714.

23. Guay A, Miller MG, McWhirter CL. Does
early morning versus late morning draw
time influence apparent testosterone con-
centration in men aged > or = 45 years?
Data from the Hypogonadism In Males
study. Int J Impot Res. 2008;20:162-167.

24. Bhasin S, Pencina M, Jasuja GK, et al.
Reference ranges for testosterone in men gen-
erated using liquid chromatography tandem



mass spectrometry in a community-based
sample of healthy nonobese young men in
the Framingham Heart Study and applied to
three geographically distinct cohorts. J Clin
Endocrinol Metab. 2011;96:2430-2439.

25. Wang C, Nieschlag E, Swerdloff R, et al.
Investigation, treatment, and monitoring of
late-onset hypogonadism in males: ISA,
ISSAM, EAU, EAA, and ASA recommenda-
tions. J Androl. 2009;30:1-9.

26. Rosner W, Auchus RJ, Azziz R, Sluss PM,
Raff H. Position statement: Utility, limita-
tions, and pitfalls in measuring testosterone:
an Endocrine Society position statement. 
J Clin Endocrinol Metab. 2007;92:405-413.

27. Nieschlag E, Behre HM, Bouchard P, et al.
Testosterone replacement therapy: current
trends and future directions. Hum Reprod
Update. 2004;10:409-419.

28. Steidle CP. New advances in the treatment
of hypogonadism in the aging male. Rev
Urol. 2003;5 Suppl 1:S34-S40.

29. Dean JD, Carnegie C, Rodzvilla J, Smith T.
Long-term effects of testim(r) 1% testos-
terone gel in hypogonadal men. Rev Urol.
2004;6 Suppl 6:S22-S29.

30. Kapoor D, Goodwin E, Channer KS, Jones
TH. Testosterone replacement therapy
improves insulin resistance, glycaemic control,
visceral adiposity and hypercholesterolaemia
in hypogonadal men with type 2 diabetes.
Eur J Endocrinol. 2006;154:899-906.

31. Jones TH, Arver S, Behre HM, et al.
Testosterone replacement in hypogonadal
men with type 2 diabetes and/or metabolic
syndrome (the TIMES2 Study). Diabetes
Care. 2011;34:828-837.

32. Saad F, Gooren L, Haider A, Yassin A. An
exploratory study of the effects of 12 month
administration of the novel long-acting
testosterone undecanoate on measures of
sexual function and the metabolic syn-
drome. Arch Androl. 2007;53:353-357.

33. Gooren LJ, Behre HM, Saad F, Frank A,
Schwerdt S. Diagnosing and treating testos-
terone deficiency in different parts of the
world. Results from global market research.
Aging Male. 2007;10:173-181.

34. Huggins C, Hodges CV. Studies on prostatic
cancer: I. The effect of castration, of estro-
gen and of androgen injection on serum

phosphatases in metastatic carcinoma of the
prostate. 1941. J Urol. 2002;168:9-12.

35. Roddam AW, Allen NE, Appleby P, Key TJ;
Endogenous Hormones and Prostate
Cancer Collaborative Group. Endogenous
sex hormones and prostate cancer: a collab-
orative analysis of 18 prospective studies. 
J Natl Cancer Inst. 2008;100:170-183.

36. Shabsigh R, Crawford ED, Nehra A, Slawin
KM. Testosterone therapy in hypogonadal
men and potential prostate cancer risk: a
systematic review. Int J Impot Res.
2009;21:9-23.

37. Schatzl G, Madersbacher S, Thurridl T, et al.
High-grade prostate cancer is associated
with low serum testosterone levels. Prostate.
2001;47:52-58.

38. Porcaro AB, Petrozziello A, Migliorini F, et al.
Investigative clinical study on prostate can-
cer Part V: Luteinizing hormone and the
pituitary-testicular-prostate axis at the time
of initial diagnosis and subsequent cluster
selection of the patient population.
Anticancer Res. 2011;31:1071-1078.

39. Morgentaler A, Dobs AS, Kaufman JM, et al.
Long acting testosterone undecanoate ther-
apy in men with hypogonadism: results of
a pharmacokinetic clinical study. J Urol.
2008;180:2307-2313.

40. Basaria S, Coviello AD, Travison TG, et al.
Adverse events associated with testosterone
administration. N Engl J Med.
2010;363:109-122.

41. Tajar A, O'Connell MD, Mitnitski AB, et al.
Frailty in relation to variations in hormone
levels of the hypothalamic-pituitary-testicular
axis in older men: results from the European
Male Aging Study. J Am Geriatr Soc.
2011;59:814-821.

42. Axiron–Highlights of Prescribing Information.
2011. http://pi.lilly.com/us/axiron-pi.pdf.
Accessed August 31, 2011.

43. Heufelder AE, Saad F, Bunck MC, Gooren L.
Fifty-two-week treatment with diet and
exercise plus transdermal testosterone
reverses the metabolic syndrome and
improves glycemic control in men with
newly diagnosed type 2 diabetes and sub-
normal plasma testosterone. J Androl.
2009;30:726-733.

12H
yp

og
on

ad
is

m

Update on Hypogonadism and Testosterone Replacement Therapy



13www.practicingclinicians.com

H
ypogonadism

Frequently Asked Questions About Hypogonadism

Q. What is the difference between free testosterone and total testosterone? 

A. Testosterone circulates in the body in 3 forms; a small percentage (~1%-2%) 
is free and the rest is weakly bound to albumin (30%-35%) or strongly bound

to SHBG (60%-65%). Total testosterone includes all 3 forms found in the serum.
Bioavailable testosterone is the free testosterone plus the portion that is weakly
bound to albumin; these fractions are also the basis of the calculated free testos-
terone. Free testosterone is the small amount that is unbound, and this form is bio-
logically active. Under certain conditions, altered levels of SHBG can affect the free
testosterone levels. Indeed, with age, the production of SHBG increases and binds to
more testosterone, making less androgen available to the body.1 Furthermore, some
chronic diseases or drug treatments can affect SHBG levels, making free testosterone
a more reliable indicator of biochemical hypogonadism.

Q. Should the testosterone level drawing times be shifted for patients who
work nights or rotating shifts? 

A. Perhaps the circadian rhythms of individuals who routinely work during the
night and sleep during the day are different, but no studies have assessed

whether testosterone measurements should be drawn in the evening instead of the
morning for these individuals. In this population, it may be best to measure testos-
terone in the morning as well as in the evening. Men who have significantly low
testosterone often have blunted circadian rhythms, so the time of day of testosterone
draw is difficult to interpret. Results from a 2008 study suggest that it is not critical
to draw total testosterone levels in the morning in men aged ≥45 years.2

Q. Is there any age at which PSA levels are no longer reliable?

A. Recommendations for the general detection of prostate cancer in an individual 
who does not take testosterone repletion suggest that past the age of 75 years,

there is less benefit to PSA screenings. However, a patient taking TRT needs to be moni-
tored indefinitely because the treatment is contraindicated in the presence of prostate
cancer, which may occur at any age, and is more common in older men.

Q. How do you manage patients who are uncomfortable with DREs?

A. Although some organizations, such as the American Cancer Society, support 
optional inclusion of DREs during a physical examination,3 DREs remain a

recommended element of other relevant guidelines.4-6 Often men may feel more 
comfortable being examined by a male practitioner, so if the practitioner is a



woman, offer to have a male clinician complete the examination. Also, encouraging
the patient to relax ameliorates the examination. If the patient refuses to have a DRE,
then document the refusal in detail.

Q. How does chronic opioid use affect testosterone levels?                              

A. A number of studies have shown that chronic pain medications, especially 
opioids, are associated with low testosterone levels. Indeed, many patients on

chronic opioid therapy are referred from pain clinics with dramatically low testos-
terone levels. In addition to being fatigued because of pain, these patients are lethar-
gic because of low testosterone levels, dramatically affecting their quality of life. This
population of patients benefits from TRT.

Q. Do you treat men after radical prostatectomy who have a low testosterone
level with testosterone repletion?                                                             

A. ED and reduced libido are common adverse effects of radical prostatectomy.7

According to the majority in the Sexual Medicine Society of North America,
patients with low testosterone, clinical signs of hypogonadism, and 2 PSA readings of
<.01 (ie, negligible) might be managed with TRT with a low risk of cancer recurrence,
but the decision to initiate TRT in these patients should be made on a case-by-case
basis. The patient has to be warned that this is a controversial area.

Q. With female hormone replacements, there is a risk of blood clots. Is this
also the case with testosterone?                                                              

A. Contraceptives for childbearing-age women and estrogen replacement therapy
for postmenopausal women are associated with an increased risk for blood

clots (especially in smokers), along with the associated morbidity and potential mortal-
ity. In contrast, blood clotting has not been observed to be a significant risk with TRT.

Q. If TRT is successful, is it then continued throughout a patient’s life?               

A. Patients with low testosterone due to primary testicular failure will need ongoing
treatment. Secondary hypogonadism has various causes, some of which

can be resolved. For example, with treatment of obesity and sleep apnea, testos-
terone levels can rise, allowing discontinuation of TRT, with appropriate follow-up of
testosterone levels.
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