
 
69

Volume 94     No. 3     March 2011

Testosterone Deficiency in Men:
Whom to evaluate, What to measure, and how to  treat
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wHoM sHould a priMary 
Care pHysiCian evaluate for 
testosterone defiCienCy?

Low testosterone levels in men are 
not uncommon. There is an age-related 
decline in testosterone levels, falling by 
about 1% each year.1 Approximately 1% 
of healthy young men have total serum 
testosterone levels below 250 ng/dl and 
approximately 20% of healthy men over 
60 years old have serum testosterone levels 
below 250 ng/dl.1 However, despite the 
frequency of testosterone deficiency 
(TD), especially in aging men, significant 
questions remain over whom to evaluate, 
what to measure and how to treat.

Men with TD commonly experience 
sexual symptoms such as loss of libido, 
erectile dysfunction, and decreased volume 
of ejaculate. More generalized symptoms 
such as lack of energy, loss of motivation, 
inability to concentrate, depressed mood, 
sleep disturbance, and irritability are also 
frequently seen. Patients may notice loss 
of muscle strength, muscular aches, hot 
flushes, and slow beard growth.

Sexual symptoms (low libido and 
erectile dysfunction) correlate best with 
low testosterone levels, with generalized 
symptoms being substantially less specif-
ic.2 Unfortunately, even sexual symptoms 
have reduced specificity for TD due to 
the common occurrence of neurovascular 
causes of erectile dysfunction in aging 
men, as well as the many physical illnesses 
and psychosocial stresses that can result 
in low libido.

Physicians may also suspect TD if 
they note loss of body hair, very small or 
“shrinking” testes, height loss, or reduced 
muscle bulk.3 TD should also be consid-
ered in men with certain clinical disorders 
where the prevalence of TD is high or for 
whom therapy may be recommended.3 
Such disorders include sellar mass or radi-
ation to the sellar region; HIV-associated 
weight loss; end-stage renal disease and 
maintenance hemodialysis; osteoporosis 
or low-trauma fracture; moderate to 
severe COPD; infertility;  and treatment 
with medications that affect testosterone 

production such as glucocorticoids or 
opioids.3 TD is also very common in 
patients with type 2 diabetes.

It is important to note that self-
report case-detection instruments such 
as the Androgen Deficiency in Aging 
Males ( ADAM) questionnaire have poor 
specificity and are not recommended.4 
Population-based screening in older men 
is also not recommended.

In summary, primary care physicians 
should pursue evaluation for TD in men 
with sexual symptoms or with disorders 
commonly associated with TD. Evalua-
tion for TD can also be considered in men 
with more generalized symptoms.

wHat tests sHould be 
Measured in Men suspeCted of 
td?

The evaluation of men with sus-
pected TD is made confusing by the 
inherent complexity of testosterone 
physiology as well as problems with assays 
to measure testosterone. Testosterone in 
men is secreted almost solely from the 
testes.  About 40-50% of testosterone is 
tightly bound to sex-hormone-binding 
globulin (SHBG) and, as a result, is not 
accessible to receptors in target cells. Ap-
proximately 50-60% is loosely bound to 
albumin and the remaining 1-2% is in 
the free state.5 The free testosterone and 
albumin-bound testosterone are felt to 
be “bioavailable,” i.e. available to act on 
receptors in target tissues.

Because of alterations in SHBG 
and albumin (see below), measurements 
of total testosterone (which includes all 
free and bound testosterone), may not 
always accurately reflect the bioavailable 
component. Nevertheless, most studies of 
testosterone deficiency rely on measure-
ments of total testosterone and, in general, 
commercial assays for total testosterone 
are felt to be much more reliable than as-
says for free testosterone.6 Thus, measure-
ment of total testosterone is the screening 
test of choice for patients with suspected 
TD. (Routine measurement of free and/
or bioavailable testosterone is not recom-

mended.) Testosterone levels demonstrate 
a circadian rhythm with the peak in the 
morning (though this circadian may be 
blunted in older patients).7 Measurement 
of total testosterone should always take 
place in the morning (~8AM).

Although reported ranges for total 
testosterone are somewhat dependent 
on the specific lab and assay used, a total 
testosterone of greater than 320 ng/dl is 
considered normal.8 Patients with a morn-
ing total testosterone greater than 320 ng/
dl will not require further testing. Patients 
with lower total testosterone levels should 
have the test repeated in a few weeks to 
avoid the possibility of temporary low 
testosterone due to stress or illness. It 
has been reported that 30% of men may 
have a normal testosterone on repeat 
measurement.3 

Men with total testosterone less than 
200 ng/dl on more than one occasion 
have testosterone deficiency. Unfortu-
nately, total testosterone levels in the 
range from 200-320 ng/dl are equivocal.8 
Such patients should have assessment of 
free or bioavailable testosterone.  The 
gold standard for measurement of free 
testosterone is equilibrium dialysis, but 
this methodology is expensive and not 
widely available.5  Fortunately, calculated 
free testosterone (using total testosterone, 
albumin, and SHBG) provides values 
nearly identical to free testosterone by 
equilibrium dialysis.5

Other than patients with equivocal 
(200-320 ng/dl) total testosterone levels, 
only patients suspected of harboring al-
tered levels of SHBG should be screened 
with (calculated) free or bioavailable 
testosterone. SHBG levels can be altered 
in a number of circumstances including 
aging, obesity, diabetes, thyroid disease, 
and HIV.

The next step in the evaluation of 
hypogonadal men should be measure-
ment of lutenizing hormone (LH) and 
follicle-stimulating hormone (FSH). In 
the setting of low total testosterone, an 
elevated LH and FSH indicate primary 
testicular failure. In men with primary 
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testicular failure, karyotype testing to 
exclude Klinefelter’s Syndrome should 
be considered.

Patients with low or normal LH and 
FSH in the setting of low testosterone have 
a pituitary and/or hypothalamic cause of 
hypogonadism (hypogonadotrophic hy-
pogonadism). The optimal evaluation of 
such patients has not been determined. 
At minimum, a serum prolactin level (to 
exclude hyperprolactinemia) and iron 
saturation (to exclude hemochromatosis) 
should be performed. Patients with total 
testosterone levels less than 150 ng/dl 
have enhanced likelihood of abnormalities 
on pituitary MRI and pituitary function 
testing, and should be strongly consid-
ered for such evaluations.9 Whether all 
other patients with hypogonadotrophic 
hypogonadism should undergo further 
testing of pituitary function is debated, 
but certainly should be considered if 
signs or symptoms of hypopituitarism 
are present. Similarly, any patient with 
hypogonadotrophic hypogonadism with 
signs or symptoms suggestive of mass 
effect from pituitary tumor (headache or 
visual deficits) should undergo pituitary 
MRI.

Because of the risk of bone loss, all 
men with testosterone deficiency should 
be considered for bone densitometry.

How sHould patients witH 
testosterone defiCienCy be 
treated and Monitored?

Treatment for testosterone deficiency 
can be offered to symptomatic men with 
low testosterone levels with the goal of 
maintaining secondary sex characteristics 
and  improving sexual function, sense of 
well-being, and bone mineral density,3 
provided that no contraindications to 
treatment exist. Testosterone therapy is 
not recommended for men with prostate 
or breast cancer, hematocrit above 50%, 
untreated severe obstructive sleep apnea, 
severe lower urinary tract symptoms, or 
severe heart failure.2 A digital rectal exam 
(DRE) as well as serum PSA measure-
ment should be performed prior to the 
initiation of testosterone therapy. Men 
with palpable prostate abnormalities or 
a PSA > 4 ng/dl (or PSA > 3 in high-risk 
patients) should have further urologic 
evaluation before testosterone is consid-
ered.3 Testosterone replacement is not the 
appropriate treatment for men with TD 

desiring fertility; such patients should be 
referred to endocrinologists or urologists 
for specialized evaluation and treatment.

Testosterone replacement is usually 
given by transdermal gel or patch, or 
by intramuscular (IM) injection. Tes-
tosterone gels are applied to nonscrotal 
skin once daily and are preferred by most 
patients. They are convenient, easily 
titratable and maintain steady day-to-day 
testosterone levels. However, gels are more 
expensive than other testosterone treat-
ments. There is also the risk of potential 
transfer of testosterone to a sexual partner 
or child by direct skin-to-skin contact.

Testosterone patches are applied 
nightly to the hairless skin of the upper 
back, arm, or thigh; nightly application 
provides the closest approximation of the 
normal circadian rhythm of testosterone. 
Skin irritation and rash at the site of patch 
application is not rare; a low-dose triamci-
nolone cream applied prior to patch place-
ment can reduce skin irritation without 
affecting testosterone absorption.9

IM testosterone was the major mode 
of testosterone treatment prior to the 
introduction of patches and gels. Intra-
muscular injections of testosterone enan-
thate or cypionate may be administered 
weekly (75-100 mg) or, more commonly, 
every 2 weeks (150-200 mg). With this 
formulation, the testosterone level peaks 
within a few days of administration and 
then slowly decline over the following 2 
weeks. Its major drawback—in addition to 
the need for injection—is that men may 
develop fluctuating symptoms associated 
with the peaks (breast tenderness, hyperac-
tivity) and valleys (fatigue, depression) of 
testosterone. Nevertheless, IM testosterone 
remains a common treatment for hypogo-
nadism, particularly when cost is a factor 
or when men cannot achieve adequate 
serum levels with gels or patches.

Buccal tablets and implanted pellets 
are also available for testosterone therapy, 
but these are rarely used in routine prac-
tice. It should be noted emphatically that 
oral testosterone preparations are not ap-
proved for the treatment of testosterone 
deficiency in the United States and should 
not be used “off-label”:  they can cause 
serious liver toxicity.  

The goal of replacement is to raise 
serum testosterone levels into the mid-
normal range for healthy young men, 
roughly 400-700 ng/dl. In patients using 
gels, testosterone levels may be measured 
at any time of day. Patients using patches 
should have testosterone levels measured 
3 to 12 hours after patch application.3 Pa-
tients on IM testosterone should have tes-
tosterone levels checked at the midpoint 
between injections. Patients with levels 
above or below 400-700 ng/dl will require 
adjustments in their therapy.3 Assessment 
of testosterone levels generally occurs after 
3 months of treatment, but may occur 
as soon as 1-2 weeks after initiation of 
therapy in patients using gels.

In addition to being assessed for 
appropriate testosterone levels, patients 
require monitoring for potential adverse 
effects. A major concern is the potential 
for unmasking occult prostate cancer with 
testosterone replacement. Both DRE and 
PSA should be repeated at 3 to 6 months, 
and then in accordance with evidence-
based guidelines for prostate cancer screen-
ing. If there is an increase in PSA > 1.4 ng/
ml within a 12-month period of therapy, 
detection of a prostatic abnormality on 
DRE, or an AUA/IPSS > 19, then urologic 
consultation should be obtained. For those 
men who have sequential PSA measure-
ments for a period more that 2 years, PSA 
velocity should be used for identification 
of men at higher risk for prostate cancer. If 
after 6 months of testosterone therapy the 
PSA velocity is > 0.4 ng/ml per year, then 
urological consultation is recommended. 
Men younger than age 40 are at low risk 
for the development of prostate cancer, 
and screening may not be necessary.3

Erythrocytosis, or hematocrit > 54%, 
can occur in testosterone replacement due 
to the stimulating effect of testosterone 
on erythropoiesis. Hematocrit should be 
checked prior to initiation of therapy, at 
3 to 6 months, and then annually. Eryth-
rocytosis results in increased blood viscos-
ity, which increases the risk for vascular 

Because of the 
risk of bone loss, 

all men with 
testosterone 

deficiency should 
be considered for 

bone densitometry.
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events including stroke and myocardial 
infarction.5 Transdermal testosterone is 
less likely to cause erythrocytosis than 
IM testosterone. If a patient is found to 
have erythrocytosis from testosterone 
replacement, reduction of dose, change in 
method of delivery, cessation of therapy or 
even phlebotomy may be indicated.  

Development or exacerbation of sleep 
apnea may occur in patients otherwise at 
risk of this disorder. Gynecomastia may 
occur due to aromatization of testosterone 
to estradiol in peripheral fat tissue,5 but 
is usually reversible if therapy is discon-
tinued. Bone mineral density should be 
repeated after 1 to 2 years of testosterone 
therapy in hypogonadal men with osteo-
porosis or low trauma fracture.3

The effects of testosterone replace-
ment on cardiovascular health have not 
been determined. Recently, a trial of 
testosterone supplementation in older 
men with limited mobility was terminated 
early due to an increased occurrence of 
adverse cardiovascular events in the treat-
ment group.10 These results may have 
been due to chance. Still, the outcome 
should sound a note of caution.

It is important to recognize that 
recommendations regarding testosterone 
therapy are primarily based on short-
term studies. The risks and benefits of 
long-term testosterone treatment are, 
unfortunately, unknown.
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