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After completing this activity, the primary care

clinician will be better able to:

. Define and broadly classify late-onset male

hypogonadism

2. Describe the epidemiology of late-onset
male hypogonadism

3. Describe the key signs and symptoms sug-
gesting late-onset male hypogonadism

4. |dentify the role of lab measurements, includ-
ing total testosterone (T), free T, and bioavail-
able T, in the clinical diagnosis

5. List the goals of testosterone replacement
therapy for late-onset male hypogonadism

6. List the factors to consider in selecting pa-
tients for testosterone replacement therapy

7. Describe the similarities and differences of
the testosterone replacement therapy deliv-
ery systems

8. Identify a strategy to monitor safety and ef-
ficacy of, as well as patient adherence with,
testosterone replacement therapy
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CASE STUDY. Mr Williams, a 61-year-old
overweight male with type 2 diabetes mel-
litus (T2DM), is being seen by his primary
care physician to follow up for his diabe-
tes management. Over the past 8 to 10
months, Mr Williams has felt tired and oc-
casionally experienced difficulty focusing
at work. Titration of his glucose-lowering
medications has not improved his symp-
toms. He has noted a weight gain of 4
pounds over the past 5 months.

Definition and classification

Mr Williams’ tiredness and difficulty
concentrating could be a result of his
T2DM and its management or numer-
ous other causes, including late-onset
male hypogonadism (LOMH). LOMH is
a subset of male hypogonadism, which is
a disorder caused by the inability of the
testes to produce physiologic levels of
testosterone and the normal number of
spermatozoa as a result of a disruption of
the hypothalamic-pituitary-gonadal axis.'
There are 2 types of male hypogonadism,
regardless of age of onset. Primary in-
volves testicular failure that results in low
testosterone levels, impairment of sper-
matogenesis, and elevated gonadotropin
levels. Secondary results from central
defects of the hypothalamus or pituitary
and is associated with low-to-normal
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gonadotropin levels (luteinizing hormone [LH] and follicle-stimulating hor-
mone [FSH]) and low testosterone levels. Appropriate hormonal stimulation
restores fertility in secondary but not primary hypogonadism.' Testosterone
replacement in hypogonadal men can actually decrease fertility by decreas-
ing gonadotropin production and lowering sertoli cell production of sperm.

As defined by an international consensus panel representing several
endocrine organizations, LOMH is “ . . a clinical and biological syndrome as-
sociated with advancing age and characterized by typical symptoms and a de-
ficiency in serum testosterone levels.”> While there is no age cut-off for LOMH,
and adult men younger than age 60 years can develop LOMH, the majority of
those who meet the diagnostic criteria for low testosterone are older than 60
years. Although testosterone declines with age, it declines at different rates
among different men and among those with different chronic conditions.
These variations can lead to distressing and disabling conditions.

The symptomatic overlap of LOMH with other disorders makes the diagno-
sis of LOMH difficult, which can lead to underdiagnosis and lack of treatment.
The Boston Area Community Health Survey found that 5.5% of a random sample
of men age 30 to 79 years (N=1486) had a testosterone level <300 ng/dL and at
least 1 symptom of hypogonadism, but were not being treated. Conversely, 0.8%
of men who had a testosterone level <300 ng/dL and at least 1 symptom of hypo-
gonadism were being treated for hypogonadism.®

The prevalence of LOMH has been estimated to range from 9% to 39%, de-
pending on the laboratory and clinical criteria used.*® The Baltimore Longitu-
dinal Study on Aging found that the prevalence increased with age, rising from
<10% in men under age 49 years to 12% of men in their 50s, 19% of men in their
60s, 28% of men in their 70s, and 49% of men in their 80s.> While a declining tes-
tosterone level is a normal part of aging, only a portion of men develop the symp-
toms of LOMH and meet the diagnostic criteria. This is analogous to osteoporosis
and lumbar spinal stenosis. Thus, while not a disorder found exclusively in men
older than age 60, LOMH is far more prevalent in older than in younger men.

Conditions in which there is a high prevalence of a low testosterone level
include radiation therapy; a mass or other disease of the sellar region; use
of medications with antiandrogen properties, such as glucocorticoids, ke-
toconazole, and opioids; end stage renal disease and maintenance dialysis;
moderate-to-severe chronic obstructive lung disease; human immunodefi-
ciency virus (HIV)-related weight loss; infertility; osteoporosis or low-trauma
fracture, especially in young men; dyslipidemia; hereditary hemochromatosis;
T2DM or metabolic syndrome; tobacco use; malnutrition; or obesity."*® A strong
inverse relationship has been observed between the incidence of metabolic syn-
drome and testosterone levels (total and unbound, or “free”), as well as the sex
hormone binding globulin (SHBG) level. The association is strongest for the dys-
lipidemia and waist circumference components of metabolic syndrome when
compared with elevated triglycerides, hypertension, or glucose intolerance.’

CASE STUDY. The history reveals that Mr Williams began to notice a loss in
his libido about 2 years ago, although he has not experienced any erectile
dysfunction. He thought that this symptom was related to his T2DM, so he
had not thought much of it until his wife voiced her concern a few weeks ago.
Mr Williams reports that he has been walking and using the stairs more at work
because he has “put on a few pounds” over the past year. He indicates that
he has been sleeping well and has not been depressed. He admits to feeling
frustrated at times while working around the house, as he has found he does
not have the strength to do some of the things he used to do. For example,

July 2010 | Vol 59, No 7 | Supplement to The Journal of Family Practice



he had some difficulty moving an extension ladder while
painting the second story of his house a few weeks ago.

On physical examination, there was no evidence of gy-
necomastia or galactorrhea. Mr William’s testes measured
approximately 3.5 cm x 2.5 cm and he has diminished facial
hair. The remainder of the physical exam was relatively un-
remarkable, with no retinopathy. His vital signs and reflexes
were normal.

Diagnosis

As noted earlier, the nonspecific nature of the symptoms of
LOMH present a challenge in the diagnosis. Consequently,
the diagnosis of LOMH is based on both signs and symp-
toms and laboratory tests.

History and physical examination

Some signs and symptoms are suggestive of male hy-
pogonadism, while others are less clearly associated.
(TABLE 1)! While no clear relationship between decreasing
testosterone level and symptoms has been determined,
Zitzmann et al did observe a general trend between de-
creasing testosterone level and increasing prevalence
of groups of symptoms. (FIGURE)" As experienced by
Mr Williams, loss of libido and loss of vigor are the two
symptoms often experienced first as testosterone levels
decline with advancing age.

To facilitate taking the history, several questionnaires
thatfocus on signs and symptoms of hypogonadism in post-
pubertal men were developed.'™® Two examples are the
Androgen Deficiency in Aging Males (ADAM) by Morley et
al,'* which has been used for a decade, and a more recent
questionnaire developed by Rosen et al.” The ADAM ques-
tionnaire consists of 10 questions that assess several do-
mains of importance in diagnosing hypogonadism in men
aged 40 years or older. The Rosen questionnaire assesses 7
domains: (1) physical function; (2) bodily signs and symp-
toms; (3) sexual function and libido; (4) sleep function; (5)
mood and affective function; (6) memory and cognitive
function; and (7) distress or bother associated with hypogo-
nadism symptoms. Although helpful, the use of question-
naires is limited by the variability in symptoms among men
with LOMH.

A directed physical examination complements the
history. The amount and distribution of body hair, in-
cluding the beard, should be assessed and losses such
as male pattern baldness should be noted. The pres-
ence and extent of gynecomastia, as well as galactorrhea,
which suggests hyperprolactinemia, should be evalu-
ated. The size, firmness, and consistency of the testes
should be noted, with shrinkage or softness suggesting
hypogonadism. Although the prostate should be exam-
ined, it may be enlarged in older men, despite a low tes-
tosterone level."*
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Z:IT=E] Symptoms and signs of androgen
deficiency in men'

Suggestive

® Incomplete sexual development, eunuchoidism,
aspermia

¢ Reduced sexual desire (libido) and activity

e Decreased spontaneous erections

® Breast discomfort, gynecomastia

e Loss of body (axillary and pubic) hair, reduced shaving

e VVery small, soft or shrinking testes (especially <5 mL)
(normal adult volume is 20 to 30 mL)

¢ Inability to father children, low or zero sperm counts

e Height loss, low trauma fracture, low bone mineral
density

® Reduced muscle bulk and strength

e Hot flushes, sweats

Association less clear

* Decreased energy, motivation, initiative, aggressiveness,
self-confidence

® Feeling sad or blue, depressed mood, dysthymia
¢ Poor concentration and memory
e Sleep disturbance, increased sleepiness

¢ Mild anemia (normochromic, normocytic, in the female
range)

e Increased body fat, body mass index

¢ Diminished physical or work performance

Adapted with permission. Copyright 2006, the Endocrine Society.

Laboratory testing
Laboratory testing is essential to confirm a clinical diag-
nosis of LOMH, as well as to differentiate primary from
secondary hypogonadism. Measurement of the serum
total testosterone level is the easiest means of screening
for LOMH. The total testosterone level includes 3 frac-
tions: free, weakly bound to albumin, and tightly bound
to SHBG. In young adult men, the average percentages
are 2%, 68%, and 30%, respectively. Testosterone that is
free or weakly bound to albumin constitutes biologically
available testosterone."

The total testosterone level should be drawn between
7:00 AM and 11:00 AM, as it is highest at this time of day.*
The American Association of Clinical Endocrinologists
identifies a total testosterone level below 200 ng/dL as
low," while The Endocrine Society identifies 300 ng/dL
as the threshold.! An abnormal result necessitates a re-
peat test. If the testosterone level is confirmed as being
low, LH and FSH levels should be obtained to differentiate
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IET0:E General correlation between increasing symptom
prevalence and decreasing testosterone level™

CASE STUDY. Mr Williams’ blood test re-
vealed the following:

e Total testosterone level: 285 ng/dL;
A Patients (n) repeat: 276 ng/dL. (normal: >300 ng/
dL)
74 e FSH level: 19 IU/L (normal: 1.0-12.0
576— 1U/L)
. e | H level: 13 IU/L (normal: 2.0-14.0
: 69 IUL)
3 432 . Based on these laboratory results and
E Mr Williams’ signs and symptoms, he
g tg::g}!,'};ﬂ;’ e 84 is given a diagnosis of male hypogo-
g 206 nadism, probably LOMH type.
‘2 I;:::"e'valenc"e of
3 Obesity p<0.001 65 symptomswith |  Treatment
® decreasing
S 288 testosterone The combination of signs and symp-
= Feeling depressed p=0.001 concentrations
Distkurbed sleept p=g.gg; 67 toms of LOMH and a low testosterone
Lacking concentration =0.| . : .
130 Diabetes mellitus type2 b = 0.001 level confirms the diagnosis of LOMH
Hot flush 0001 and is an indication to consider tes-
t !
Erectile deyifunction ::o.oos 75 tosterone replacement therapy (TRT).
0t 4 Other factors must be considered to
determine if TRT is appropriate for a

Adapted with permission. Copyright 2006, The Endocrine Society.

primary from secondary hypogonadism."* Since the
amount of testosterone that is biologically available is af-
fected by the level of SHBG, measuring the free testoster-
one level is more useful than the total testosterone level
when the SHBG level is outside of the normal range (which
increases by about 1% per year beyond the age of 30 years
or so)."" Measurement of SHBG may be useful in men with
conditions that might alter SHBG levels and, therefore,
impact the actual bioavailable testosterone level. Older
age, hepatic cirrhosis, hyperthyroidism, anticonvulsants,
estrogens, and HIV infection are associated with an elevat-
ed SHBG level, while obesity, hypothyroidism, nephrotic
syndrome, and some medications (glucocorticoids, pro-
gestins, and androgens) lower the SHBG level.! Some ex-
perts advocate confirmation of hypogonadism with a free
testosterone analysis, but complex standardization and
interpretation issues make this of limited practical use.

In men with a total testosterone level below
200 ng/dL and either a low LH or elevated prolactin lev-
el, which suggests secondary hypogonadism, magnetic
resonance imaging (MRI) of the pituitary may be useful
to exclude pituitary or hypothalamic tumors. MRI may
also be considered in older men with secondary hypo-
gonadism if (a) the total testosterone level is <150 ng/dL
and the LH level is low-to-normal or the prolactin level
is increased; or (b) panhypopituitarism, persistent hy-
perprolactinemia, or symptoms such as visual changes
or headache are present.*

specific individual. First, contraindi-

cations to TRT must be carefully in-

vestigated. TRT is not recommended
for men with a history of breast cancer, untreated pro-
lactinoma, a palpable prostate nodule or induration, or
prostate-specific antigen (PSA) level >3 ng/mL."*!* While
a history of prostate cancer has been considered an abso-
lute contraindication to TRT?, 3 retrospective studies have
demonstrated TRT to not result in PSA recurrence in up to
12 years following radical retropubic prostatectomy.'*'" In
these patients, itis recommended that TRT be provided by
a urologist or oncologist. Other conditions in which TRT
is not recommended include erythrocytosis (hematocrit
>50%), severe benign prostatic hyperplasia (BPH) (Ameri-
can Urological Association [AUA] score >19), uncontrolled
severe heart failure (New York Heart Association III/IV), or
untreated obstructive sleep apnea."*' Caution is advised
for those with risk factors for obstructive sleep apnea, such
as obesity or chronic lung disease, and those who have a
history of myocardial infarction or coronary artery dis-
ease.'®" Finally, along with a discussion of the anticipated
benefits and risks of treatment, discussion of the need for
chronic treatment and regular monitoring should be un-
dertaken with the patient prior to initiating TRT.

The second factor to discuss with the patient is that
the goals of TRT are to restore physiologic concentrations
of testosterone to the normal range, as well as to induce
and maintain secondary sex characteristics and to im-
prove sexual function, sense of well-being, behavior, and
bone mineral density."**

The third factor is to confirm the type(s) and impact
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Formulation

Regimen

Pharmacokinetic
profile

Advantages

Disadvantages

T enanthate or

100 mg/wk IM or

After a single IM

Corrects symp-

Requires IM injection.

cypionate 200 mg every 2 wk IM | injection, serum T toms of androgen Peaks and valleys in
levels rise into the su- | deficiency. Relatively serum T levels
praphysiologic range, inexpensive, if self-
then decline gradually | administered. Flex-
into the hypogonadal ibility of dosing
range by the end of
the dosing interval

Nongenital 1 or 2 patches, Restores serum T, Ease of application, Serum T levels in

transdermal system

designed to nomi-
nally deliver 5-10 mg
T over 24 h applied
daily on nonpressure
areas

DHT, and E2 levels
into the physiological
male range

corrects symptoms of
androgen deficiency
and mimics the
normal diurnal rhythm
of T secretion. Lesser
increase in hemoglo-
bin than injectable
esters

some androgen-
deficient men may
be in the low-normal
range; these men
may need application
of 2 patches daily.
Skin irritation at the
application site may
be a problem for
some patients

T gel

5-10 g T gel contain-
ing 50-100 mg T
should be applied
daily

Restores serum T
and E2 levels into the
physiological male
range

Corrects symptoms
of androgen deficien-
cy, provides flexibility
of dosing, ease of
application, good skin
tolerability

Potential of transfer
to a female partner
or child by direct
skin-to-skin contact;
moderately high DHT
levels

Buccal, bioadhesive,
T tablets

30 mg controlled
release, bioadhesive
tablets used twice
daily

Absorbed from the
buccal mucosa

Corrects symp-
toms of androgen
deficiency in healthy,
hypogonadal men

Gum-related adverse
events in 16% of
treated men

T pellets

Four to six 200-mg
pellets implanted SC

Serum T peaks

at 1 mo and then
sustained in normal
range for 4 to 6 mo

Corrects symptoms
of androgen defi-
ciency

Requires surgical
incision for insertions;
pellets may extrude
spontaneously

E2, estradiol; DHT, dihydrotestoserone; T, testosterone.

Adapted with permission. Copyright 2006, The Endocrine Society.

of current symptoms, since not all signs and symptoms
respond to TRT. Sexual symptoms and loss of libido
generally require higher levels of testosterone repletion,
while fatigue requires lower levels. In addition, the im-
pact of symptoms must be weighed against the risks and
costs of treatment.

Efficacy of TRT

More than 5 decades of data and clinical experience has
demonstrated TRT’s ability to restore the blood testoster-
one level to the normal range and to improve a variety
of other physiologic signs and symptoms. While TRT is

effective in restoring the testosterone level, it should not
be assumed that the initial dosage level will be success-
ful in doing so. Grober et al observed that more than half
of men treated had a total testosterone level <300 ng/dL
with initial TRT.** Consequently, increasing the dose is
generally required to achieve the target testosterone level
and improve symptoms. This can often be accomplished
within several months, after which time the level usually
remains stable over several years.”!

Numerous other benefits of TRT have been demon-
strated, including improvements in libido, sexual function,
bonemineraldensity,leanandfatbodymass,andmood.?'*’

Supplement to The Journal of Family Practice | Vol 59,No 7 | July 2010 S5



HYPOGONADISM AND TESTOSTERONE REPLACEMENT THERAPY

Other benefits are possible, but conflicting study results
or limited evidence make them less certain. These include
possible improvements in cognition, quality of life, mus-
cle strength, glycosolated hemoglobin level, insulin resis-
tance, and the lipid profile.?>2*28-3

Adverse events and risks

Evidence supporting the long-term safety of TRT has come
primarily from clinical experience, as long-term studies
have generally been limited to a few years of follow up.
Hepatotoxicity is no longer a concern because the oral for-
mulations that caused it are not available in the US. More
common adverse events associated with TRT include acne
and oily skin, as well as reduced spermatogenesis and fer-
tility.' A 10% to 15% increase in the hemoglobin and/or he-
matocrit level is also commonly observed; the latter may
increase the risk for a thromboembolic event."*!93738

Uncommon adverse events associated with TRT are
gynecomastia, male pattern baldness, hypertension, and
worsening symptoms of BPH. For example, gynecomastia
was observed in 2.5% and urinary symptoms (eg, noctu-
ria, hesitancy, and urgency) in 3.7% of men treated with
AndroGel over 3 years.* Obstructive sleep apnea or severe
congestive heart failure also can be worsened with TRT.!
Edema may occur in patients with preexisting cardiac, re-
nal, or hepatic disease.

Concern regarding TRT has primarily focused on the
prostate and the fear of causing prostate cancer. While
small increases in the PSA level have occasionally been
observed in hypogonadal men taking TRT,”** an interna-
tional multidisciplinary panel concluded that in men with-
out prostate cancer, “there is no conclusive evidence that
testosterone therapy increases the risk of prostate cancer or
benign prostatic hypertrophy . . . or will convert subclinical
prostate cancer to clinically detectable prostate cancer.? In
fact, analysis by a different panel of 18 prospective studies
involving 3886 men with incident prostate cancer and 6438
control subjects found no association between the risk of
prostate cancer and serum concentrations of testosterone,
free testosterone, and several other related hormones, with
the exception of an inverse relationship with SHBG.* Simi-
larly, a study involving 44 hypogonadal men (aged 44 to 78
years) found no treatment-related change in prostate histol-
ogy, median prostate levels of testosterone and dihydrotes-
tosterone, gene expression, or cancer incidence or severity
following 6 months of treatment with testosterone.*

In men with locally advanced and/or metastatic
prostate cancer, the international multidisciplinary panel
concluded that “there is unequivocal evidence that testos-
terone can stimulate growth and aggravate symptoms.”?
However, as noted earlier, TRT has been successfully
utilized in men following radical retropubic prostatec-
tomy."'” Nonetheless, these recommendations point to

the importance of laboratory testing prior to and during
TRT. In addition, urological consultation should be con-
sidered if prostate abnormalities are detected,' such as an
AUA BPH symptom index score greater than 19, as this is
suggestive of severe prostate symptoms.*!

When the clinician and patient have thoroughly dis-
cussed the risk-benefit ratio of TRT and appropriate ex-
pectations and requirements for replacement, a decision
can be made about the type of TRT formulation to be used.

Testosterone formulations

The injectable, implantable, dermal, transdermal, and
buccal testosterone formulations currently available
in the US are safe and effective.” The availability of several
formulations for TRT enables individualization based on
patient preference, dosing and monitoring requirements,
adverse events, and cost. (TABLE 2)!

Three testosterone formulations that permit dosing
less frequently than every day are available, which may be
advantageous where daily administration is problematic.
Two of these, the cypionate (Depo-Testosterone, gener-
ics) and enanthate (Delatestryl, generics) formulations, are
administered via intramuscular injection and the third is
available as implantable pellets (Testopel) placed every 4
to 6 months. While the intramuscular formulations are usu-
ally given every 1 to 2 weeks, wide fluctuations in the blood
testosterone level occur between doses. Consequently, un-
wanted physiologic and emotional effects (eg, breast ten-
derness, hyperactivity, fatigue, depression, or anger) may be
observed.” Initiating therapy with a low dose and titrating
slowly may lessen such unwanted effects.

Testosterone can be applied to the skin either as a gel
or as a patch. The gel formulations (Androgel or Testim) are
used more widely than other formulations of testosterone in
the US. However, the 2 gel formulations are not interchange-
able, principally because they are not bioequivalent® and
can produce different clinical and biochemical responses.
Androgel is available in 2 forms (pump or packet) and can
be applied to the shoulder, upper arm, or abdomen. Testim
is available in 1 form and can be applied to the shoulder or
upper arm. The prescribing information for the gel formu-
lations includes a black box warning concerning secondary
exposure, as there is a risk of contact transmission with the
gel.""* The transdermal patch (AndroDerm) provides close
approximation to the normal circadian plasma concentra-
tion of testosterone when applied in the evening.* Should
minor skin irritation occur, the use of a 0.1% triamcinolone
cream (not ointment) applied prior to patch replacement
can be helpful without affecting testosterone absorption.*

A buccal formulation (Striant) applied twice daily
causes testosterone to be absorbed through the buccal
mucosa, thereby avoiding the hepatotoxicity associated
with first-pass metabolism of oral formulations.”® Gum
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1/ :13E] Monitoring testosterone replacement therapy'21418:19,384546

What to monitor

When to monitor

Adherence

Baseline to identify potential issues, then at each visit

Adverse events—general

3 months after initiation, then annually

Adverse events—formulation-specific
irritation

in close contact

Buccal: if there are taste alterations, examine gums and oral mucosa for

Injectable: inquire about fluctuations in mood or libido and evaluate hematocrit
to detect excessive erythrocytosis, especially in older patients

Patch: look for signs of skin reaction at the application site

Gels: advise patients to cover the application site with clothing and wash the
skin before having skin-to-skin contact because gels leave a residue of
testosterone on the skin that can be transferred to a woman or child who comes

Bone mineral density (lumbar spine,

femoral neck, or hip) fracture

1 to 2 y after initiation in hypogonadal men with osteoporosis or low-trauma

Hematocrit, hemoglobin

reduced dose

Baseline, 3 to 4 months, 12 months, then annually. If Hct >50%, stop treatment
until Het falls to safe level, evaluate for hypoxia and sleep apnea, reinitiate at

Lipid profile

Baseline, 6 to 12 months after initiation, then annually

Liver function

Baseline, periodically

Prostate

Digital rectal examination and prostate specific antigen measurement before
initiating treatment, at 3 months, then according to guidelines

Symptom response

Every 3 to 4 months after initiation, then annually

Testosterone level Baseline

Transdermal gel: after 2 weeks of treatment

3 months after initiation for:
e Cypionate/enanthate: midway between injections
e Transdermal patch: 4 to 8 h after patch application

e Buccal tablet: immediately before application

Hct, hemocrit.

and mouth irritation, taste alteration, bitter taste, and
headache are among the most common adverse events."*

Monitoring

The use of TRT requires baseline assessment and ongo-
ing monitoring to prevent and reduce the adverse events
and risks that may occur. Several sources provide guidance
for baseline assessment and periodic monitoring for pa-
tients receiving TRT. (TABLE 3)"1418193845.46 Recommended
assessments at baseline include total testosterone, PSA,
hematocrit, hemoglobin, liver enzymes, and lipid profile.
These same assessments, as well as for adherence, adverse
events, and symptom response, must be performed peri-
odically following initiation of TRT. While the target total
testosterone level is generally in the middle of the physi-

ologic range of 350 to 1050 ng/dL, some men respond well
to a level in the low-to-normal range. Attention should be
paid to monitoring for acne, gynecomastia, and breast ten-
derness' because they can be disconcerting to the patient.
Close monitoring of the prothrombin time/international
normalized ratio is necessary when adding or modifying
TRT in a patient being treated with an oral anticoagulant,
as bleeding may occur. Similarly, blood glucose levels may
be decreased in a patient with diabetes, thereby requiring
closer monitoring of blood glucose.*®

Summary

LOMH is frequently observed in primary care, with an in-
creasing prevalence in older men. The diagnosis is based
on a combination of mostly nonspecific signs and symp-
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toms and measurement of testosterone and other hor-
mones. Various testosterone formulations are available
to individualize therapy to restore the physiologic testos-

terone level and improve symptoms. Careful assessment
must be undertaken prior to and during TRT to prevent
harm, reduce adverse events, and foster adherence. n

TAKE THE CME EVALUATION ONLINE:
www.pceconsortium.org/JFPJuly2010TRT
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