
ABSTRACT: Testosterone deficiency

in men is a common but often-missed

diagnosis. After confirmation of the

diagnosis, exclusion of any revers -

ible causes or contraindications to

the use of testosterone, replacement

therapy may be offered. Methods of

replacement include injectable tes -

tosterone esters, transdermal tes -

tosterone (gels or patches), or oral

testosterone in the form of testos-

terone undecanoate. Men re ceiving

testosterone therapy should be fol-

lowed according to a standardized

monitoring plan; testosterone levels

should be assessed 2 to 3 months

after therapy is initiated, followed 

by annual examinations to assess

whether symptoms have im proved

and wheth er the patient is experi-

encing ad verse events.

H
ypogonadism affects ap -
proximately 40% of men
age 45 or older,1 although
less than 5% of these men

are actually diagnosed and treated for
the condition. Despite some contro-
versy, testosterone therapy has been
established as a safe and effective
principal treatment for hypogonadism
for nearly 70 years. In the last decade,
studies have improved our under-
standing of hypogonadism and have
helped clarify its prevalence and asso-
ciated comorbid illnesses.1-3

Causes
The principal causes of hypogonadism

are testicular failure (primary hypo -

gonadism), pituitary and/or hypothal-

amic failure (secondary hypogona -

dism), and age-related dysfunction

(generally a combination of primary

and secondary hypogonadism).4

The most common causes of pri-

mary hypogonadism include Kline-

felter syndrome, myotonic dystrophy,

vanishing testicle syndrome (congenital

anorchidism), and radiation-induced

or chemotherapy-induced hypogona -

dism.4 Common congenital causes of

secondary hypogonadism include Kall-

manns syndrome and idiopathic hypo -

gonadotropic hypogonadism (IHH).

Causes of acquired secondary hypog-

onadism include adult-onset IHH, he -

matochromatosis, and pituitary tum -

ors, including prolactinomas.4

Diagnosis
Confirming a diagnosis of hypogo-

nadism generally involves three com-

ponents. First, there should be symp-

toms of androgen deficiency; second,

there should be unequivocal bio-

chemical evidence of low testosterone

levels; and third, there should be a pos-

itive response to testosterone replace-

ment therapy. If all three of these 

diagnostic components are not pres-

ent, the practitioner should question

the diagnosis and consider discontin-

uing testosterone therapy. 

Symptoms
Symptoms of hypogonadism can in -

clude mood changes such as irritability

or increased sadness, reduced libi do,

low energy, fatigue, decreased muscle

bulk, decreased muscle strength, mus-
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cle aches, hot flushes, decreased abil-

ity to concentrate on tasks, lack of

morning erections or less rigid erec-

tions, decreased volume of ejaculate,

and infertility.4

Physical signs of hypogonadism

can include a change in body compo-

sition with more central body fat, gy -

necomastia, testicular atrophy (more

common with primary hypogonadism),

muscular atrophy, osteoporotic frac-

tures, and height loss.4

As a comorbid condition, hypo g-

onadism occurs with increased fre-

quency among men with osteopo -

rosis, osteoporotic fractures, type 2

dia betes, metabolic syndrome, and

chronic obstructive pulmonary dis-

ease (COPD).1

lists some of the specific

and less-specific symptoms and signs

related to androgen deficiency hypog-

onadism.4 It remains challenging for

the physician to detect hypogonadism

as many of the symptoms of androgen

deficiency are not specific on their

own and gain more significance by the

company they keep. The less-specific

symptoms should prompt investiga-

tion for hypogonadism when they oc -

cur in concert with specific symptoms.

Testing considerations
Available testosterone tests measure

the total amount of the hormone in the

serum, the free amount in the serum,

or the bioavailable amount, which is a

combination of free and loosely albu-

min-bound testosterone. 

While it is a point of some contro-

versy, the author recommends the bio -

available testosterone test as the best

for confirming low serum testosterone

levels because clinicians have found it

enables better distinction of patients

who are hypogonadal. Bioavailable

testosterone testing is available from a

number of laboratories in British

Columbia. Although some guidelines

suggest first obtaining a total testos-

Table 1

terone level, sex hormone binding

glob ulin (SHBG) levels can vary wide-

ly and lead to erroneous results unless

a bioavailable testosterone level is

also obtained.4,5

Physicians should be aware that

testosterone levels fluctuate even in

healthy males. For this reason a eu -

gonadal male will occasionally have 

a transiently low testosterone level.

Re peat testing will generally reveal

normal values. Conversely, a hypo -

gona dal male will occasionally have

tes  tosterone values in the low-normal

range, and repeat testing will then find

a low testosterone level and confirm

the original clinical impression.5-7

Patients who test low for testoster -

one should also be tested for lu tein iz -

ing hormone (LH), follicle stimulating

hormone (FSH), and prolactin lev els.

Prolactin elevation should prompt

consideration of a pituitary tumor.

Ferritin levels should be checked in

cases of hypogonadotropic hypogo-

nadism to exclude hemochromato-

sis.4,5

Testosterone levels can be affect-

ed by general health status. Acute ill-

ness will cause a transient drop in

testosterone. To avoid confusion and

overdiagnosis of hypogonadism, prac-

titioners should remember that testos-

terone measurements of men who are

sick enough to require hospitalization

cannot be relied on for definitive diag-

noses. Ideally, the patient should be

unstressed and physiologically stable

before testing. It is also important to

take blood samples for testosterone

before 10 a.m. to avoid registering the

normal circadian dip in testosterone

that occurs in the afternoon.4-6

Screening for hypogonadism in

the general population is not indicat-

ed.4 Case finding in selected circum-

stances is, however, acceptable, such

as when testing for low testosterone is

part of the work up for osteoporosis or

unexplained anemia. 

Other useful tests may include as -

sessment for sleep apnea in men with

secondary hypogonadism, measure-

ment of fasting blood glucose and

lipids, and a DEXA measurement of

bone mineral density (BMD) to ex -

clude concomitant osteoporosis.4,5

In men with secondary hypogo-

nadism there is a possibility of pitu-

itary disease. Although imaging of the

pituitary gland is not required for most

such men, CT or MRI scanning of the

pituitary gland should be considered

for men who develop secondary hy -

pogonadism before age 50, experi-

ence a rapid onset of symptoms, have

profound hypogonadism, have elevat-

ed prolactin levels, or have visual

symptomatology.
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Specific symptoms and signs
• Incomplete sexual development,

eunuchoidism, aspermia.
• Reduced sexual desire (libido) and

activity.
• Fewer spontaneous erections.
• Breast discomfort, gynecomastia.
• Loss of body hair (axillary and pubic)—

reduced need to shave.
• Very small or shrinking testes

(especially < 5 mL in volume).
• Infertility, low or zero sperm counts.
• Height loss, low-trauma fracture, low

bone mineral density.
• Lower muscle bulk and strength.
• Hot flushes, sweats.

Less-specific symptoms and signs
• Decreased energy, motivation, initiative,

aggressiveness, self-confidence.
• Feeling sad or blue—depressed mood,

dysthymia.
• Poor concentration and memory.
• Sleep disturbance, increased

sleepiness.
• Mild anemia (normochromic,

normocytic, in the female range).
• Increased body fat, body mass index.
• Diminished physical or work

performance.

Table 1. Androgen deficiency symptoms
and signs.

Adapted from Bhasin S, Cunningham GR, Hayes
FJ, et al.4
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Table 2. Adverse events and effects
linked to testosterone administration.

All men diagnosed with hypogo-

nadism should be given a complete

physical examination with special

attention to the testicles, prostate, and

breasts.4,5

Treatment
Studies have shown that testosterone

replacement therapy for hypogonadal

men improves their sense of well-

being, sexual function, mood, libido,

bone density, muscle bulk, and mus-

cle strength. It also may decrease vis-

ceral and peripheral body fat and can

reduce insulin resistance and blood

sugar.4,5,8

Treatment of hypogonadism can

be provided through injectable testos-

terone esters, transdermal testosterone

(gels or patches), or oral testosterone

in the form of testosterone unde-

canoate. All of these delivery modes

are acceptable in appropriate doses

and allow patients the benefit of hav-

ing a variety of options to choose

from. It may be necessary for practi-

tioners to adjust the dose to suit a

patient’s physiology, and switching to

another delivery mode may be neces-

sary if blood levels are not appropri-

ate or if side effects such as poly-

cythemia should occur.4,5

Some common delivery modes and

recommended regimens for testoster -

one replacement therapy are as follows:

• Injection: 75 to 100 mg of testoster -

one enanthate or cypionate adminis-

tered weekly, or 150 to 200 mg ad -

ministered every other week.

• Patch: One or two 5 mg testosterone

patches applied nightly on the skin

of the back, thigh, or upper arm—

away from pressure areas. 

• Gel: 5 to 10 g of testosterone gel

applied daily. 

• Tablet: 80 mg of testosterone unde-

canoate taken orally twice a day with

meals.4

lists some potential ad -

verse effects of testosterone treat-

Table 2

ment.4 It is very uncommon to see a

deterioration in mood with aggres-

siveness or anger as an outcome of

testosterone treatment. Generally, this

symptom complex is more often asso-

ciated with hypogonadism, and mood

in fact improves with restoration of

the eugonadal state.9 In patients with

severe heart failure or liver disease, 

or occasionally among very elderly

patients, testosterone treatment may

result in mild fluid retention that

requires dose adjustments or diuretic

therapy.4,5

Monitoring
Men receiving testosterone therapy

should be followed according to a

standardized monitoring plan4,5 to

ensure any potential side effects are

detected early. Before initiating treat-

ment, the practitioner should perform

a digital rectal examination (DRE)

and check the PSA level. This should

be done again at 3 months, and then in

accordance with guidelines for pros -

tate cancer screening, depending on

the age and ethnicity of the patient.

Testosterone levels should be assessed

2 to 3 months after therapy is initiat-

ed, as described in . The goal

is to raise serum testosterone levels to

the mid-normal range. As well as

assessing prostate health and testos-

terone levels, the practitioner should

do the following:

• Evaluate the patient 3 months after

treatment begins, and follow up with

annual examinations to assess wheth -

er symptoms have improved and

whether the patient is experiencing

any adverse events. 

• Obtain a baseline hematocrit value,

check at 3 months, and then check

annually. If hematocrit is greater

than 52%, stop therapy until it de -

creases to a safe level and re-evaluate

the patient for hypoxia and sleep

apnea. If erythrocytosis develops

with intramuscular (IM) therapy,

Table 3
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Clearly linked effects
• Erythrocytosis.
• Decreased urinary flow rates.
• Acne and oily skin.
• Reduced sperm production and fertility

(reversible in the short term).

Uncommon effects less clearly linked
• Gynecomastia.
• Male pattern balding (familial).
• Worsening symptoms of benign prosta-

tic hyperplasia.
• Inducing or worsening of obstructive

sleep apnea.
• Fluid retention.
• Growth of pre-existing prostate cancer. 
• Growth of breast cancer (theoretical).

Formulation-specific effects
• Alkylated oral tablets: Effects on liver

and cholesterol (only applies to alky-
lated testosterone such as methyl-
testosterone).

• Injectable testosterone enanthate or cy-
pionate: Fluctuation in mood or libido,
pain at injection site, excessive erythro-
cytosis (especially in older patients).

• Transdermal patches: Skin reactions at
application site.

• Transdermal gels: Potential risk of
testosterone transfer to partner.

Adapted from Bhasin S, Cunningham GR, Hayes
FJ, et al.4

Table 3. Monitoring testosterone levels.

• Injectable testosterone enanthate or
cypionate: Measure serum testosterone
levels midway between injections, or at
trough. Adjust dose to achieve testos-
terone levels in mid-normal range. 

• Transdermal patch: Assess testosterone
levels 2 to 12 hours after applying patch.
Adjust dose to achieve testosterone lev-
els in mid-normal range.

• Transdermal gel: Determine testos-
terone level any time after patient has
been on treatment for at least 1 week.
Adjust dose to achieve serum testos-
terone levels in mid-normal range.

• Oral testosterone undecanoate: Check
serum testosterone levels 3 to 5 hours
after ingestion. 

Adapted from Bhasin S, Cunningham GR, Hayes
FJ, et al.4
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three options exist: the dose can be

reduced; the dose interval can be

contracted with a lower dose per

injection but a similar overall total

dose per month; or a non-IM deliv-

ery mode can be used. Erythrocyto-

sis is much less common with trans-

dermal formulations, and extremely

rare with oral testosterone unde-

canoate. 

• Measure bone mineral density (BMD)

of the lumbar spine or femoral neck

(or both) after 1 to 2 years of testos-

terone therapy in hypogonadal men

with osteoporosis or low-trauma

fracture, consistent with regional

standard of care.

• Request a urologic consultation in

the following cases: 

- Verified serum PSA concentration

greater than 4.0 µg/L.

- Increase in serum PSA concentra-

tion greater than 1.4 µg/L within

any 12-month period of testoster -

one treatment. 

- PSA velocity greater than 0.4 µg/

L/year, using the PSA level after 6

months of testosterone administra-

tion as a reference (only applicable

if PSA data are available for at least

2 years).

- Prostatic abnormality is detected

on DRE.

- AUA/IPSS (International Prostate

Symptom Score) greater than 19.

• Evaluate formulation-specific ad -

verse effects at each visit: 

- Intramuscular injections of testos-

terone enanthate and cypionate:

Ask about fluctuations in mood or

libido.

- Testosterone patches: Look for skin

reaction at the application site.

- Testosterone gels: Advise patients

to cover the application sites with

a shirt and to wash the skin with

soap and water before having skin-

to-skin contact because testosterone

gel leaves a residue on the skin that

can be transferred to a woman or

child who comes in close contact.

Serum testosterone levels are main-

tained when the site is washed 6

hours after applying the gel.

Cautions and
considerations
Special considerations are necessary

for testosterone treatment in patients

with certain diseases. It is generally

recommended that men with prostate

cancer not be treated with androgens

for fear of accelerating tumor growth.4

However, opinions vary on treatment

for men who are clearly hypogonadal

and who have been successfully treat-

ed for prostate cancer in the past.4,5 It

is the author’s opinion that a year or

two after successful surgical treatment

for prostate cancer and in consultation

with the patient’s urologist or oncolo-

gist, testosterone treatment can be pro-

vided for carefully selected patients

under medical supervision and with

informed consent.10

There are currently no definitive

studies suggesting that risk of prostate

cancer is increased in hypogonadal

men rendered eugonadal. Large, ran-

domized, placebo-controlled studies

in this area would be welcomed to def-

initely determine if any risk exists. 

Testosterone and
cardiovascular events
A recent study in the New England
Journal of Medicine questioned the

cardiovascular safety of testosterone

therapy in aging men.11 The study was

designed to assess whether testos-

terone replacement increased muscle

strength for frail elderly men. Although

the results supported this hypothesis,

they also suggested an increased rate

of cardiovascular events in the subject

group, and as a result the study was

ended early.11

It is important to note that the re -

sults of this study do not indicate a

causal relationship between testos-

terone treatment and heart disease.

The study was not designed to assess

the risk of cardiovascular disease re -

lated to testosterone and, more impor-

tantly, there was a randomization fail-

ure with respect to the risk for adverse

cardiovascular events. More patients

in the testosterone treatment arm of

the study had hypertension or dyslipi-

demia, thereby predisposing them to

cardiovascular disease and biasing the

study outcome.11

Meta-analyses exploring a possi-

ble connection between testosterone

use and adverse coronary events have

Testosterone deficiency: Practical guidelines for diagnosis and treatment

Testosterone therapy for

hypogonadal men improves their

sense of well-being, sexual function,

mood, libido, bone density, muscle

bulk, and muscle strength. 
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found no evidence of such a connec-

tion.12 Testosterone therapy in hypo -

gonadal men has been shown to 

de crease angina,13 and testosterone

deficiency is a marker for increased

mortality in men with known coro-

nary artery disease.14

A multicentre study sponsored by

the National Institutes of Health is

presently under way in the United

States to clarify the long-term cardio-

vascular effects of testosterone thera-

py in men. In the interim, a signifi-

cantly hypogonadal man who has

heart disease or is at risk for heart dis-

ease should not be refused testos-

terone therapy on the basis of cardio-

vascular risk. It would be prudent,

however, to monitor the man and to

ensure his cholesterol levels are not

adversely affected by the introduction

of testosterone. 

Testosterone and osteoporosis
Hypogonadism is a well-established

cause of osteoporosis in men and

women. Androgen deprivation in men

increases the risk of osteoporosis and

osteoporotic fractures.15 Several trials

Androgen abuse by athletes
Misuse of androgens by competitive

and recreational athletes is quite com-

mon, and physicians should be alert to

this. Both testosterone esters and syn-

thetic testosterones are used.

Red flags for androgen abuse

among men include small testes, low

sperm count, high hematocrit and

hemoglobin values, low serum SHBG,

and undetectable LH and FSH con-

centrations. Alkylated testosterone

compounds may also elevate liver

function test results and dramatically

lower HDL cholesterol, while recent

use of injectable testosterone can in -

crease creatine phosphokinase (CPK)

levels. 

Summary
Approximately 40% of men age 45 or

older are affected by hypogona dism,

although less than 5% are diagnosed

and treated for this condition. 

Symptoms of hypogonadism can

include mood changes, reduced libi -

do, low energy, decreased muscle bulk

and strength, hot flushes, decreased

ability to concentrate, lack of morning

erections, decreased volume of ejacu-

late, and infertility.

To confirm a diagnosis of hypo -

gonadism physicians should look for:

• Symptoms of androgen deficiency.

• Unequivocal biochemical evidence

of low testosterone levels.

• A positive response to testosterone

replacement therapy.

The principal treatment for hypo -

gonadism is testosterone replace-

ment therapy, which can be delivered

by injection, transdermally, or orally.

Tes tosterone replacement therapy for

hypogonadal men has been shown to

improve sense of well-being, sexual

function, mood, libido, bone density,

and muscle bulk and strength. It also

may decrease visceral and peripheral

body fat and can reduce insulin resist-

ance and blood sugar.

Testosterone deficiency: Practical guidelines for diagnosis and treatment

have shown testosterone replacement

therapy increases bone mineral densi-

ty in hypogonadal men.16-18 However,

larger long-term studies are needed to

assess whether fracture rates are lower

in osteoporotic hypogonadal men treat-

ed with testosterone. 

Testosterone and infertility 
When healthy men are given replace-

ment doses of testosterone, approxi-

mately two-thirds of them are render -

ed azoospermic. In short-term studies

this outcome is completely reversible.

In hypogonadal men given testos-

terone, any residual sperm production

present at the time of diagnosis will be

further suppressed, and it is important

that patients be informed about this

side effect. For patients who wish to

retain their fertility, androgen replace-

ment can be deferred until their fami-

ly is completed, or they may be offered

alternative therapies.4

For men with primary hypogona -

dism, the spermatogenic defect is not

usually treatable. Men with secondary

hypogonadism can usually be render -

ed fertile by either gonadotropin ther-

apy or occasionally clomiphene citrate. 

When healthy men are given replacement

doses of testosterone, approximately 

two-thirds of them are render ed

azoospermic. In short-term studies this

outcome is completely reversible. 
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It is generally recommended that

men with existing prostate cancer not

be treated with androgens to avoid 

the possibility of accelerating tumor

growth. 

Hypogonadal men given testoster -

one will experience further suppres-

sion of sperm production. Patients who

wish to retain their fertility should be

informed about this side effect. 
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