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Does your patient really need 
testosterone replacement? 

Or has he been made to think so by direct-to-consumer 
advertising? Here’s how to properly screen patients and 
when to recommend treatment. 

Over the past decade, androgen replacement 
prescriptions for men ≥40 years of age have  
increased 3-fold, according to one study.1 

While one could argue this trend represents greater  
attention to an underdiagnosed problem, the study of pre-
scription claims for almost 11 million men found that a quarter 
of them did not have a testosterone level documented in the  
12 months prior to receiving treatment.1 

At the same time, sales of testosterone products totaled 
about $2.4 billion dollars in 2013, a number projected to top 
$4 billion by 2017.2 The increase in prescribing is thought to 
be due, at least in part, to direct-to-consumer marketing tech-
niques encouraging patients to seek medical attention if they 
are experiencing non-specific symptoms, such as fatigue and 
lack of energy, because their “problem” could be due to low 
testosterone.

Testosterone begins  
to decrease after age 40 
The Endocrine Society defines “androgen deficiency” as low 
serum testosterone (generally <280 ng/dL for healthy young 
men) along with signs and symptoms of hypogonadism,  
including decreased sexual function; loss of axillary  
and/or pubic hair; low bone mineral density; loss of motivation  
and/or concentration; poor mood or depression; decline 
in cognitive function; and loss of muscle strength and work  
capacity (TABLE 1).3 

❚ Primary vs secondary hypogonadism. Primary (or  
hypogonadotropic) hypogonadism results when the testes 
fail to produce adequate testosterone in the presence of nor-
mal serum luteinizing hormone (LH) and follicle stimulating 
hormone (FSH) levels. Secondary hypogonadism is pituitary 
or hypothalamic in origin. Patients with primary hypogonad-
ism will have high LH and FSH levels, whereas patients with 
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Strength of recommendation (SOR)

 A   Good-quality patient-oriented 
evidence

   B    Inconsistent or limited-quality 
patient-oriented evidence

   C   Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

PRACTICE  
RECOMMENDATIONS
❯ Confirm suspected  
hypogonadism by getting 
2 serum testosterone levels 
at least one month apart 
prior to initiating testosterone 
replacement therapy.  B

❯ Consider testosterone 
replacement therapy 
when there is both labora-
tory and clinical evidence 
of hypogonadism.  B

❯ Offer testosterone replace-
ment to older men (≥65 years) 
with hypogonadism only 
after talking to them about 
the risks and benefits.  C
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secondary hypogonadism will have low or 
normal LH and FSH levels.4 The Endocrine 
Society recommends checking LH and FSH 
levels in all patients with hypogonadism to 
differentiate the primary from the second-
ary type.3 Patients with late onset primary 
hypogonadism do not require any further 
evaluation. In young men, it is important to 
consider Klinefelter syndrome. This diag-
nosis can be determined with a karyotype. 
In patients with secondary hypogonadism, 
checking serum iron, prolactin, and other pi-
tuitary hormones, and getting a magnetic res-
onance imaging scan of the sella turcica may 
be indicated. This will rule out infiltrative dis-
eases, such as hemochromatosis, prolactino-
ma, and hypothalamic or pituitary neoplasm. 

❚ Testosterone is present in the body in 
3 forms: free testosterone, albumin-bound 
testosterone, and testosterone bound to sex 
hormone-binding globulin (SHBG). In young 
healthy men, only 1% to 2% of testosterone is 
free, about 40% is albumin-bound and read-
ily dissociates to free testosterone, and the 
remainder is tightly bound to SHBG, which 
does not readily dissociate and is therefore  
biologically unavailable.5 The amount of 
SHBG increases with age, decreasing the 
amount of bioavailable testosterone. 

Serum levels of testosterone remain  
approximately stable until about age 40. After 
age 40, total levels of testosterone decrease 
by 1% to 2% annually, and serum free testos-
terone levels decrease by 2% to 3% annually.6 

Testing of free testosterone levels is recom-
mended when a patient falls in the low nor-
mal range of total testosterone (see below). 

Testosterone screening:  
How and for whom? 
The Endocrine Society, consistent with the 
American Urological Association and the  
European Association of Urology, recom-
mends against screening the general popu-
lation for testosterone deficiency, fearing 
overdiagnosis and treatment of asymptom-
atic men.3,7,8

The Endocrine Society’s recommenda-
tion for targeted screening states that for men 
with chronic diseases (eg, diabetes mellitus, 
end-stage renal disease, and chronic obstruc-

tive lung disease), measurement of testoster-
one may be indicated by symptoms such as 
sexual dysfunction, unexplained weight loss, 
weakness, or mobility limitation. The recom-
mendation also states that in men with other 
conditions (eg, pituitary mass, human immu-
nodeficiency virus (HIV)-associated weight 
loss, low-trauma fracture, or treatment with 
medications that affect testosterone produc-
tion), measurement of testosterone may be  
indicated, regardless of symptoms.3 The  
United States Preventive Services Task Force 
does not have any specific recommenda-
tions regarding screening for hypogonadism  
in men.

Start with total serum testosterone
Measuring total serum testosterone should 
be the initial test for suspected testosterone  
deficiency. Testosterone levels vary through-
out the day, peaking in the morning. As a  
result, levels should generally be measured 
before 10 am. 

❚ Lab values to watch for. Again, the 
lower limit of the normal testosterone range 
in healthy young men is 280 to 300 ng/dL, 
but may vary depending on the labora-
tory or assay used.3 If the level is abnormal  
(<280 ng/dL), repeat the test at least a month 
later prior to initiating testosterone replace-
ment.3 For men with values in the low normal 
range and clinical symptoms, obtain levels of 
free testosterone to confirm the diagnosis. 

Patients with chronic diseases, such 
as obesity, diabetes mellitus, liver disease,  

TABLE 1 

Signs and symptoms of  
androgen deficiency in men3

Decreased sexual function

Reduced lean body mass

Incomplete sexual development

Loss of muscle strength and work capacity

Small testes

Male factor infertility

Decreased or absent morning erections

Decline in cognitive function

Poor mood, depression

Loss of axillary and pubic hair

Do not measure 
testosterone 
levels while  
patients  
are taking  
glucocorticoids 
or opioids,  
or have an acute  
or subacute 
illness.
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nephrotic syndrome, or thyroid disease, are 
more likely to have an increase in SHBG. For 
these patients, check free testosterone lev-
els in the setting of symptoms and a low-to-
normal total testosterone level.9 If a patient 
has symptoms of hypogonadism and a total 
testosterone level in the low normal range, 
as well as a free testosterone level that is less 
than the lower limit of normal for a laboratory  
(typically around 50 ng/dL), it is reasonable 
to offer testosterone replacement.

Medications such as glucocorticoids and 
opioids can affect testosterone levels, as can 
acute or subacute illness.10 Therefore, do not 
measure testosterone levels while a patient 
is receiving these medications, and wait until 
a patient has recovered from being ill before 
doing any testing. 

❚ Temper your response with older 
men. Many men >65 years old may have tes-
tosterone levels below the normal range for 
healthy, young counterparts. This decline is 
of uncertain clinical significance; it remains 
unclear if lower levels in older men result 
in health problems. Some have suggested  
establishing age-adjusted normal values, 
and recommend not initiating testosterone  
replacement therapy in older men until  
serum levels are below 200 ng/dL, rather than 
280 ng/dL, which is the generally accepted 
lower limit for younger populations.3,11,12

Testosterone replacement works  
when indicated
When clinically indicated (ie, when a  
patient’s testosterone level is below 280 ng/dL  
and the patient is experiencing a variety of 
symptoms associated with hypogonadism), 
research has shown testosterone replace-
ment therapy can improve sexual function, 
mood, and, in some cases, lean body mass 
and physical function.11,13 

Keep in mind that the Endocrine Society 
and most professional organizations strongly  
discourage testosterone replacement in  
eugonadal men.3 Because of suppression of 
the HPG axis, men who discontinue testos-
terone replacement will typically experience 
symptoms of hypogonadism. Consequently, 
testosterone replacement should NOT be 
given to men with symptoms associated 

with hypogonadism (eg, fatigue or decreased  
libido) who do not have a low serum testos-
terone level.3

❚ Testosterone is available in various 
forms, including oral, parenteral, pellets, 
transdermal gels and solutions, and as a buc-
cal system. (Testosterone formulations and 
dosing information are described in TABLE 2.2)  
Oral formulations are generally not recom-
mended due to potential hepatotoxicity and 
adverse effects on lipids.2 In addition, oral 
formulations have short half-lives, making it 
difficult to achieve and maintain normal tes-
tosterone levels.

❚ Long-acting parenteral testosterone 
is effective but must be given as an intramus-
cular injection, usually at 2- to 4-week inter-
vals. These preparations produce fluctuations 
in serum testosterone levels, with supranor-
mal levels occurring soon after injection and 
subnormal levels occurring immediately pri-
or to subsequent injections.14 

❚ Pellets that contain 75 mg of testos-
terone are implanted subcutaneously. The 
usual dose is 2 pellets (150 mg), but may be 
as high as 6 (450 mg). The dose can be titrated 
based on follow-up serum testosterone lev-
els. The therapeutic effects of the pellets con-
tinue, on average, for 3 to 4 months, and up to 
as long as 6 months.

❚ Transdermal testosterone prepara-
tions are the most commonly prescribed. 
These include gels, patches, and solutions. 
They are easy to use and achieve more stable 
serum levels that remain in a normal range 
with daily use.15 

• Gels. Considerations when prescrib-
ing testosterone gel forms include the 
possibility of spread to female partners 
or children, leading to virilization and 
precocious puberty. The gel should be 
applied to the skin but not the genitals, 
and should be covered with clothing 
after drying for at least 5 to 10 minutes. 

• Patches can be applied to the back, 
abdomen, or extremities. A skin rash 
occurs in about one-third of men who 
use testosterone patches and may lead 
to discontinuation.16 

• Solutions are applied to each under-
arm daily. The starting dose is 60 mg 
under each arm; the dose can be  

Do not prescribe 
testosterone  
for men  
with symptoms  
associated with 
hypogonadism 
(eg, fatigue or 
decreased libido) 
who do not have 
a low serum  
testosterone 
level.

CONTINUED ON PAGE 873
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adjusted based on follow-up serum 
testosterone levels.

• Buccal testosterone is applied to 
the buccal mucosa every 12 hours. It 
achieves therapeutic levels without 
large fluctuations. The tablet softens 
and forms to the gum, but does not 
dissolve and needs to be removed after 
12 hours. The most common adverse 
effects are mucosal irritation and taste 
alteration.

Contraindications
Contraindications to testosterone replace-
ment include heart failure, hepatic dysfunc-
tion (cirrhosis), prostate cancer, and breast 
cancer. Current guidelines also recommend 
not giving testosterone to men with severe 
lower urinary tract symptoms (due to benign 

prostate hyperplasia) with an International 
Prostate Symptom Score (IPSS) score >19.3 
And, as mentioned earlier, the Endocrine 
Society strongly discourages testosterone  
replacement in eugonadal men.

After prescribing,  
monitoring is required 
Men receiving testosterone replacement 
should have their testosterone levels checked 
at 3, 6, and 12 months after initiation of ther-
apy, and annually thereafter.3 Therapy should 
be adjusted to achieve testosterone levels 
in the mid-normal range. Additional labo-
ratory monitoring should include a serum  
hematocrit at baseline, at 6 months, and then  
annually if hematocrit remains in the nor-
mal range. Such testing is required because 
testosterone stimulates production of red 

TABLE 2 

FDA-approved testosterone formulations2

Formulation Trade names
Dosing, route, and  
administration Benefits

Potential adverse effects 
or drawbacks

Testosterone  
cypionate, 
testosterone 
enanthate

 75-100 mg IM every week or 
150-200 mg IM every 2 weeks

Short-acting prepara-
tion that allows for drug 
withdrawal in the event 
of adverse effects 

Fluctuation of  
testosterone levels 

Testosterone 
undecanoate 

 Aveed 750 mg IM followed in 4 
weeks by another 750 mg IM, 
then 750 mg every 10 weeks 
thereafter 

Steady-state  
testosterone levels  
without fluctuation 

Long-acting formula-
tion; does not allow for 
rapid discontinuation 
of therapy if adverse 
effects develop

Transdermal and 
transmucosal 
testosterone 

Androderm (patch)

Axiron (axillary) 

Androgel, Testim, 
Vogelxo (gel)

Fortesta (gel)

 
Natesto (intranasal)

Striant (buccal) 

A single, 2-6–mg patch daily

30-120 mg daily 

50-100 mg daily applied to 
shoulders, arms, or abdomen

10-70 mg daily applied to 
thighs

11 mg 3 times daily 

30 mg every 12 hours 

Most closely mirrors 
physiologic testosterone 
levels

May cause skin  
irritation; risk of transfer 
to partner or children

Oral  
testosterone

Androxy  
(fluoxymesterone)

Android, Methitest, 
Testred  
(methyltestosterone)

5-20 mg daily in a single or 
divided doses

10-50 mg daily

Daily oral dosing Difficult to obtain 
normal physiologic 
levels; risk of  
hepatotoxicity

Subdermal  
testosterone 
pellets

Testopel 150-450 mg implanted  
subcutaneously every  
3-6 months

Long duration of action Infection at  
implantation site;  
explantation

IM, intramuscular.

CONTINUED FROM PAGE 866
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Some experts 
believe that  
patients who 
have had a  
myocardial  
infarction,  
revascularization,  
or a stroke 
within the past  
6 months are not 
good candidates 
for testosterone 
replacement 
therapy.

blood cells from the bone marrow, which can 
lead to polycythemia. Discontinue therapy or  
reduce the dosage if a patient’s hematocrit 
rises above 54%, as there is a risk of thrombo-
sis, although, in general, these events appear 
to be rare.3,8

❚ Obtain a lipid panel, liver function 
tests. Lipid abnormalities—primarily a  
decrease in high-density lipoprotein (HDL) 
cholesterol—may occur with testosterone 
replacement. Obtain a lipid panel and liver 
function tests at baseline and then yearly 
during replacement therapy.

❚ Keep an eye on PSA. Although testos-
terone replacement does not increase the risk 
of prostate cancer, the Endocrine Society still 
recommends obtaining a prostate specific 
antigen (PSA) level and performing a digital 
rectal exam in men 40 years of age and older 
prior to initiating testosterone therapy. 

Do not prescribe testosterone replace-
ment if the patient’s PSA level is >4 ng/mL 
(or >3 ng/mL in high-risk groups) or if there 
is a palpable nodule or significant prostatic  
hypertrophy. Repeat the PSA in 6 months and 
then annually as long as testosterone therapy 
is continued. Further evaluation for prostate 
cancer is warranted if the PSA increases more 
than 0.4 ng/dL/year.3,17 

Testosterone replacement raises 
issues of abuse and CV risk
On October 25, 2016, the US Food and Drug 
Administration (FDA) approved class-wide 
labeling changes for all prescription tes-
tosterone products, alerting prescribers to 
the agent’s abuse potential and the serious  
cardiac and mental health adverse outcomes 
that have been reported as a result of such 
abuse. In addition, the FDA is revising the 
Abuse and Dependence section to include 
new safety information regarding the risks  
associated with abuse of testosterone and 
other anabolic androgenic steroids.18 

Prior to this announcement, the FDA 
had mandated in 2015 that product labels in-
clude information about a possible increased 
risk of myocardial infarction (MI) and stroke 
in people using testosterone. This warn-
ing was based on 2 published studies that 
showed increased cardiovascular risk.19,20 

However, a third larger study showed no  
increase in risk.21 All 3 of these studies were  
retrospective and had methodologic limita-
tions, including differing baseline testoster-
one levels, insufficient documentation of 
baseline levels, and inadequate monitoring of  
response to therapy. 

A recent statement by the American  
Association of Clinical Endocrinologists and 
the American College of Endocrinology in 
response to the older FDA warning cites the 
need for randomized controlled trials (RCTs) 
to elucidate whether an association exists  
between testosterone replacement and car-
diovascular risk.22 

Of note, researchers have shown that  
androgen deprivation therapy (ADT) in  
patients with prostate cancer impacts cardio-
vascular risk factors (ie, it increases body fat 
and decreases lean body mass, increases total 
cholesterol, and increases insulin resistance 
and risk of diabetes). ADT may also be associ-
ated with increased cardiovascular mortality,  
although data are conflicting.23 

Investigators have shown that testoster-
one replacement positively affects certain 
risk factors for cardiovascular disease (CVD) 
including increasing lean muscle mass and 
improving laboratory values associated with 
the metabolic syndrome.24 A large retrospec-
tive cohort study of male veterans with doc-
umented low total testosterone levels who 
received their medical care at the Veterans 
Health Administration (VHA) found that 
those who received testosterone replace-
ment and achieved normal testosterone lev-
els had lower all-cause, cardiovascular, and 
stroke mortality than controls.21 The men 
who did not achieve normal testosterone 
levels also had lower all-cause mortality (but 
significantly less than those with normaliza-
tion of serum testosterone levels), but no 
change in stroke or cardiovascular mortality. 

Since this study was retrospective, 
there were significant limitations, including  
unknown baseline characteristics of patients 
in each group. The CVD risks associated with 
testosterone therapy in middle-aged and  
older men should be discussed by physi-
cians and their patients on an individual 
basis. Some experts believe that patients  
who have had an MI, revascularization, or a 
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About 20%  
to 40% of men 
with erectile 
dysfunction 
have low  
testosterone, 
although  
testosterone 
replacement 
does not always 
improve the 
condition.

stroke within the past 6 months are not good 
candidates for replacement therapy.25 

Until there are better data from prospec-
tive RCTs, it may be prudent to make sure 
that traditional CVD risk factors including 
smoking, hypertension, hyperlipidemia, and  
diabetes have been assessed and are  
appropriately managed in men prescribed 
testosterone replacement. 

Testosterone helps  
with ED in certain cases
Testosterone deficiency is associated with 
sexual dysfunction in men, including  
decreased libido and erectile dysfunction 
(ED). About 20% to 40% of men with ED will 
have low testosterone, although replacement 
does not always improve the condition.2 

Current guidelines do not recommend 
testosterone replacement to treat ED or 
sexual dysfunction in the absence of a low 
serum testosterone level and recommend 
evaluating for other causes of sexual prob-
lems in men.3 In one study, men who did not 
have documented hypogonadism received 
testosterone replacement therapy for sexual 
dysfunction including ED or ejaculator dys-
function. These patients saw no improvement 
in symptoms.26                           JFP 

CORRESPONDENCE
J. Andrew Hoover, MD, Department of Family and Commu-
nity Medicine, Lancaster General Hospital, 540 North Duke 
Street, Lancaster, PA 17604; jhoover4@lghealth.org.
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