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The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order to standar-

dize procedures to assist the reasoning and decision-making of doctors.

The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be adopted, de-

pending on the conditions and the clinical status of each patient.

DESCRIPTION OF THE EVIDENCE COLLECTION
METHOD

The recommendations were supported by the evidence ob-
tained in the Medline, Embase, Lilacs and Cochrane data-
bases, using the following strategies: ((((((aged OR aging)
AND (androgens/deficiency OR hypogonadism OR testos-
terone/deficiency)) AND (hormone replacement therapy)
AND (aging/blood OR androgens/blood* OR androgens
OR androstenedione/blood OR body mass index OR body
Weight OR dehydroepiandrosterone/blood* OR dehydroe-
piandrosterone sulfate/blood* OR dihydrotestosterone/
blood OR gonadal steroid hormones/blood* OR gonado-
tropins/blood OR gonadotropins OR pituitary hormones
OR hormones/blood* OR hormones/physiology OR hypo-
gonadism/blood OR hypotalamo-hypophyseal system OR
immunoassay OR luteinizing hormone OR luteinizing
hormone/blood OR radioimmunoassay OR radioimmu-
noassay/methods OR radioimmunoassay/standards* OR
reagent kits, diagnostic/standards OR sex hormone-bin-
ding globulin/analysis OR testosterone OR testosterone/
blood* OR testosterone/metabolism OR hematocrit OR
liver function tests OR prostatic neoplasms OR continuity
of patient care OR consultation OR monitoring))) AND
(diagnosis/broad]filter]) AND (“last S years”[PDat]))) OR
(((((aged OR aging) AND (androgens/deficiency OR hypo-
gonadism OR testosterone/deficiency)) AND (hormone
replacement therapy) AND (aging/blood OR androgens/
blood* OR androgens OR androstenedione/blood OR
body mass indexOR body weight OR dehydroepiandros-
terone/blood* OR dehydroepiandrosterone sulfate/blood*
OR dihydrotestosterone/blood OR gonadal steroid hor-
mones/blood* OR gonadotropins/blood OR gonadotro-

pins OR pituitary hormones OR hormones/blood* OR
hormones/physiology OR hypogonadism/blood OR hypo-
talamo-hypophyseal system OR immunoassay OR lutei-
nizing hormone OR luteinizing hormone/blood OR ra-
dioimmunoassay OR radioimmunoassay/methods OR
radioimmunoassay/standards* OR reagent kits, diagnos-
tic/standards OR sex hormone-binding globulin/analysis

OR testosterone OR testosterone/blood* OR testostero-
ne/metabolism OR hematocrit OR liver function tests OR
prostatic neoplasms OR continuity of patient care OR con-
sultation OR monitoring))) AND (etiology/broad|filter])

(age OR aged OR aging) AND (andropause OR gonadal

OR deficiency OR hypogonadism OR hypogonadal) AND

(testosterone OR androsterone OR DHEA OR dehydroe-
piandrosterone OR androgen OR androgenic OR nandro-
lone OR replacement OR steroids OR anabolic OR sex OR
hormone) AND (muscles OR strength OR cognitive OR
function OR cognition OR mental OR performance OR
diabetic OR diabetes OR obesity OR body OR fat OR obe-
se OR mass OR hyperinsulinaemia OR adiposity OR libi-
do OR sexual OR behavior OR quality of life OR life style

OR lipids OR carbohydrates OR metabolism) (((age OR
aged OR aging) AND (andropause OR gonadal OR defi-
ciency OR hypogonadism OR hypogonadal) AND (testos-
terone OR androsterone OR DHEA OR dehydroepiandros-
terone OR androgen OR androgenic OR nandrolone OR
replacement OR steroids OR anabolic OR sex OR hormo-
ne))) AND (polycythemia OR prostatic neoplasms OR car-
diovascular diseases OR liver diseases OR sleep apnea syn-
dromes OR metabolic syndrome).
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GRADE OF RECOMMENDATION AND STRENGTH

OF EVIDENCE

A: Experimental and observational studies with high con-
sistency.

B: Experimental and observational studies with low con-
sistency.

C: Case reports (non-controlled studies).

D: Opinions without critical evaluation, based on con-
sensus, physiological studies, or animal models.

OBJECTIVE
To recommend evidence-based approaches to treat late-
-onset hypogonadism.

INTRODUCTION

The benefits of androgen replacement therapy in hypo-
gonadal young men are well documented, especially gi-
ven that the restoration of testosterone concentrations
to normal limits maintains and restores sexual function,
energy, mood, the development of muscle mass and in-
creases bone mass. However, the cost/benefit relationship
of testosterone replacement in Androgen Deficiency in
the Aging Male (ADAM) remains controversial (A).!

WHAT IS THE ROLE OF ANDROGEN

REPLACEMENT THERAPY (ART) To RESTORE
BONE MASS, MUSCULAR STRENGTH AND BODY
COMPOSITION?

There is no doubt that ART has a positive effect on bone
mass. The treatment with testosterone determines a sig-
nificant improvement in bone mass in hypogonadal men
of all ages (B).? This effect becomes even more evident the
longer the treatment time and the more severe the hypo-
gonadism (A).?

The effects of ART on muscular strength in men with
ADAM are generally evaluated indirectly through analysis
of the performance of physical activities and body compo-
sition. Therefore, the use of transdermal testosterone at a
dose of 50mg/day for a 6 month period has been shown
to be capable of increasing muscular strength and lean
mass in patients, improving their physical function and
quality of life (A).* Direct evaluation of muscle size in el-
derly patients with chronic diseases with a loss in mus-
cle mass and ADAM have shown that testosterone the-
rapy in older patients leads to an increase in muscle size
and improved muscular strength, improving performan-
ce in physical activities (B).?

The most reproducible effect of testosterone treat-
ment is the increase in lean mass both in hypogonadal
patients and healthy males. Even if for a short period of

time, transdermal testosterone treatment increases mus-
cle mass in hypogonadal men aged over 40 years (A)*(B).°

On the other hand, studies evaluating the reduction
in body fat as a direct effect of testosterone treatment are
controversial. A slight reduction in body fat in patients
being treated has sometimes been observed (A).* Tes-
tosterone treatment results in a significant reduction in
waist circumference, which is an indicator of visceral fat
(A).” However, this benefit has not been shown in short
acting treatments (A).3

The reduction in BMI and waist circumference may
not occur in all patients, but the reduction in visceral fat
is evident when analyzed directly using magnetic reso-
nance imaging. Therefore, testosterone therapy selecti-
vely reduces the accumulation of visceral fat, though the
change in total body composition is not observed in all
patients (B)° (A).°

This discrepancy in the findings in relation to the ef-
fects of testosterone on the reduction of lean mass may
be related to the dose or route of testosterone adminis-
tration, or the direct effect of testosterone on the increa-
se in lean mass. Ultimately, testosterone replacement im-
proves the body composition of patients with low levels
of the hormone (B).?

The use of GH in association with testosterone ap-
pears to present a synergic effect on the improvement in
body composition, muscular strength and, consequently,
the quality of life of men with ADAM, and can be a treat-

ment option to be considered in such patients (A).!%!!

Recommendation

Testosterone replacement therapy improves bone mass,
muscular strength and body composition in patients with
ADAM and the effects increase with the length of treat-
ment and severity of hypogonadism. The use of testoste-
rone in patients with ADAM is strongly recommended
to increase bone mass, muscular strength and body com-
position.

WHAT IS THE ROLE OF ANDROGEN

REPLACEMENT THERAPY (ART) TO RESTORE
LIBIDO AND SEXUAL FUNCTION?

The effectiveness of testosterone replacement therapy on
sexual symptoms has been well established, regardless of
the route of administration; nevertheless, the works are
controversial in relation to the effectiveness of the oral
route. Treatment with testosterone, regardless of the rou-
te of administration, improves and restores the libido in
men with lower testosterone levels (B)'#" in the first th-
ree months of treatment (C).!* However, testosterone does
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not seem to have an effect on the sexual function of eu-
gonadal males (B)."? Long acting injectable testosterone
has demonstrated greater tolerability and more physio-
logical action (B)," while the oral form was not effective
in improving sexual symptoms (A)."”

Studies suggest a direct relationship between free
testosterone and vasodilation of the corpora cavernosa. As
such, testosterone therapy presents a synergic effect on
patients with ADAM that have responded partially to
phosphodiesterase inhibitors, significantly improving
erectile dysfunction in such patients (B).'*!*'8 Ultimately,
when erectile dysfunction does not respond to testoste-
rone treatment, the combination of phosphodiesterase
inhibitors should be considered (B).?

Not only testosterone but also DHEA has been consi-
dered an important androgen for adequate sexual function,
although its effectiveness in improving sexual symptoms
and erectile dysfunction has not been demonstrated (A).*

Recommendation

Testosterone replacement therapy is recommended for
improving libido and sexual function only in patients
with low testosterone levels. The use of testosterone is re-
commended for improving the libido and sexual func-
tion of patients with ADAM.

WHAT IS THE ROLE OF ANDROGEN

REPLACEMENT THERAPY (ART) 10 IMPROVE
MOOD, QUALITY OF LIFE AND COGNITIVE
FUNCTIONS?

The influence of testosterone replacement therapy on the
quality of life of older men has been widely evaluated. Al-
though the majority of studies do not have good eviden-
ce, an important improvement on quality of life after tes-
tosterone replacement has been suggested in both
hypogonadal and eugonadal men.

Comparing the quality of life of men with ADAM
that use testosterone with those that do not, the improve-
ment in the quality of life of the group using testosterone
could be relative, i.e. determined by the decline in quality
of life of the placebo group, suggesting a possible positi-
ve effect of testosterone on preventing the decline in qua-
lity of life with age (A).? Furthermore, the improvement
of physical function and control and somatic and sexual
symptoms with testosterone replacement improves the
quality of life of patients with ADAM, and may consti-
tute an important treatment strategy in old age (A)*(B).>

The effects of testosterone replacement on cogniti-
ve functions, mood and sense of wellbeing in men with
ADAM are not yet clear. However, studies with excellent

evidence have demonstrated that regardless of the route
of administration, dose or treatment time, testosterone
replacement does not affect cognitive function, mood or
quality of life in men with ADAM (A)*** (B).*

Recommendation

Testosterone replacement improves mood and quality of
life in men with ADAM; however, there is no evidence of
a direct effect of testosterone over the above, or over cog-
nitive function. It is strongly recommended not to use
testosterone to specifically improve mood, quality of life
or cognitive functions in men with ADAM.

WHAT IS THE INFLUENCE OF ANDROGEN
REPLACEMENT THERAPY (ART) ON THE
METABOLISM OF CARBOHYDRATES AND LIPIDS?
Hyperinsulinemia and insulin resistance (IR) are antece-
dents of type 2 diabetes mellitus (T2DM) and metabolic
syndrome, which in turn is characterized by IR associa-
ted with changes in lipid profile, among others. Type 2
diabetes is often associated with male hypogonadism, and
it has also been suggested that testosterone replacement
improves glycemic control as well as the body fat in pa-
tients with T2DM (B).?

Replacement therapy with injectable testosterone has
been shown to be effective in improving insulin resistan-
ce and glycemic control with a significant reduction in
fasting blood glucose and glycated hemoglobin (HbA1c)
in hypogonadal men with type 2 diabetes (A)” or metabo-
lic syndrome (C).'® Similar efficacy has also been obser-
ved in the metabolic syndrome parameters, with a signi-
ficant reduction in waist circumference, blood pressure,
total cholesterol, LDL and triglycerides and an increase
in HDL levels, albeit without changes in the dietary pat-
terns (C).'® An additional effect to that described abo-
ve has been observed in the administration of long-ac-
ting testosterone. Patients with metabolic syndrome and
ADAM achieved a dramatic reduction in the levels of in-
sulin, leptin, HOMA-R and inflammatory markers such
as IL-1p, TNFa and PCR (A).°

The association of testosterone with an aromatase
inhibitor leads to a significant increase in the testostero-
ne/estradiol ratio and thereby a significant reduction in
triglyceride levels in such patients. Therefore, this com-
bination may be particularly useful in patients with hy-
pertriglyceridemia. However, the safety of the use of this
association has not yet been established (A).**

Ultimately, the effects of testosterone on carbohydra-
te and lipid metabolism are still uncertain. Testosterone
treatment in hypogonadal men with type 2 diabetes and/or
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metabolic syndrome can lead to (yet unproven) benefits
for their metabolic state (B).?

There is speculation about the role of the age-related
decrease in DHEA on the metabolism of carbohydrates.
The few studies that have addressed this issue suggest that
DHEA has no effect on the metabolism of carbohydra-
tes (B).

Recommendation

The effects and benefits of testosterone replacement on
the metabolism of carbohydrates and lipids are still con-
troversial. Testosterone replacement is recommended
in men with ADAM and metabolic syndrome as an ad-
junctive to improve the metabolic profile of such pa-
tients.

WHAT Is THE RISK OF ART IN RELATION TO
EXACERBATING PROSTATE DISEASE?
Unfortunately, to date there is no consensus on the res-
ponse pattern of PSA to testosterone therapy. It has been
argued that a significant increase in PSA after beginning
testosterone replacement can be a sign of prostate can-
cer. However, most studies do not support this argument.

Historically, TRT has been absolutely contraindica-
ted in men with a suspected or confirmed diagnosis of
prostate cancer. There is evidence that TRT can stimula-
te growth and aggravate the symptoms of prostate can-
cer in men with active disease.

TRT causes a mild increase in PSA in most patients
without prostatic changes and such increase does not
depend on patient age, mode of replacement, or baseli-
ne PSA levels and total free testosterone (B).?® In intra-
-prostatic cancer patients with normalization of PSA af-
ter permanent brachytherapy or external beam radiation
therapy who developed hypogonadism, testosterone treat-
ment determined a slight increase in PSA with no signs of
recurrence or progression of the cancer (C),”?® while in
those submitted to radical prostatectomy, PSA levels did
not change (B).” In all these studies, testosterone levels
were maintained within the normal range. On the other
hand, when serum testosterone levels are kept above the
normal values in patients previously treated for prostate
cancer, even with the association of 5-a-reductase inhi-
bitors, PSA levels rise significantly (B).*°

In patients who received curative treatment for low risk lo-
calized prostate cancer with the radical prostatectomy and/or
radiotherapy, with no evidence of active disease, the risks
and benefits of TRT should be assessed. There is no con-
sensus on the moment for determining consolidated hea-
ling treatments with this intention in localized prostate can-

cer. Short-term studies with few patients suggest that after 1
year of treatment TRT can commence if the patient is cured.
The data available in the literature indicate that:

1. The incidence of prostate cancer in men with late-on-
set hypogonadism on TRT is no greater than the po-
pulation in general (B);*

2. TRT in older men with late-onset hypogonadism
seems to have a slight effect on prostate tissue (A);*

3. In patients with prostate cancer treated using radi-
cal prostatectomy, brachytherapy or radiotherapy,
TRT can be used with caution, and patients should
be constantly monitored (C);*"*8

4. High doses of testosterone, even if associated with
S-alpha-reductase inhibitors, cause a significant in-
crease in PSA (B).%

The greatest risk of prostate cancer has been observed in
men with higher estrone levels (A);** however, studies with
a higher number of patients should be conducted to con-
firm this observation.

Recommendation

Maintaining testosterone at physiological levels increa-
ses PSA levels, but does not increase the incidence of pros-
tate cancer. Men successfully treated for prostate cancer
and diagnosed with hypogonadism are candidates for
TRT after a prudent interval for observation, and there
is no clinical or laboratory evidence of recurrence of the
disease. The risks and benefits of TRT should be clearly
understood by the patient and treatment should be care-
fully monitored. The safety data in this clinical situation
are still limited. Maintaining physiological serum levels
of testosterone and monitoring PSA in all patients on tes-
tosterone replacement is recommended.

WHAT I1s THE ROLE OF ART IN THE INCREASED
RISK OF CARDIOVASCULAR DISEASE?
The effects of TRT on cardiovascular risk appear to be as-
sociated with the adverse effects on polycythemia, lipid
profile and sleep apnea. On the other hand, TRT leads to
a decrease in BMI and improves the lipid profile, provi-
ding cardiovascular benefit (B).>! The maintenance of se-
rum testosterone levels within the normal range does not
lead to significant changes in hemoglobin and lipid pro-
files, decreasing the risk of developing polycythemia and
consequently cardiovascular and vascular events (B).3***
Hyperinsulinemia and insulin resistance (IR) are es-
sential components of metabolic syndrome, which in
turn is associated with an increased cardiovascular risk.
TRT improves the components of metabolic syndrome
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in hypogonadal patients with T2DM, reducing the car-
diovascular risk (A).%

Recommendation

There is no evidence that TRT per se increases cardiovas-
cular risk. It is recommendable to maintain serum tes-
tosterone levels within the normal range so that cardio-
vascular risk factors such as polycythemia and insulin
resistance are minimized, thereby reducing overall car-
diovascular risk.

WHAT IS THE RISK OF POLYCYTHEMIA oN ART?
Secondary polycythemia is a major adverse event of TRT.
Several authors have demonstrated its occurrence, and it
is related to the maintenance of high serum levels of tes-
tosterone, regardless of the treatment time (B).>*3%** The-
refore, the evidence available so far indicates that the
maintenance of serum testosterone levels within the nor-
mal average does not lead to polycythemia (B).””

Recommendation

The appearance of polycythemia is directly related to su-
praphysiological serum testosterone levels. It is recom-
mended to monitor hemoglobin and hematocrit in all
patients on TRT and to maintain serum testosterone le-
vels within the normal range to minimize the risk of

polycythemia.

WHAT Is THE HEPATOTOXICITY OF ART?
Hepatotoxicity due to TRT is a rare event limited almost
exclusively to the use of oral 17a-alkylated preparations
such as fluoxymesterone and methyltestosterone, which
are highly hepatotoxic and can cause the development of
hepatocellular adenomas, liver carcinomas, cholestasis
and hemorrhagic cysts of the liver (A).! The long term
use of other testosterone preparations does not lead to a
change in hepatic function among men with late-onset
hypogonadism (B).3"3

Recommendation

170-alkylated oral preparations such as methyltestoste-
rone and fluoxymesterone present hepatotoxicity. It is
not recommended to monitor the liver function of pa-
tients on TRT with any other pharmaceutical form.

WHaAT 1s THE EFFECT OF ART ON SLEEP
APNEA? ARE THERE OTHER SIDE EFFECTS?
Testosterone replacement has been associated with the
onset or worsening of sleep apnea in men treated with

high doses of testosterone (A).! The administration of
testosterone in patients with sleep apnea and erectile dys-
function associated with low testosterone improves se-
xual symptoms and does not worsen sleep apnea (C).*
Gynecomastia is a benign, infrequent and generally
reversible complication, a result of the aromatization of
testosterone into estradiol in peripheral tissues. Inferti-
lity and decreased testicular volume are related to supra-
physiological doses of testosterone. Sodium and water
retention may occur during replacement and generally
present clinical significance in patients with cardiac de-
compensation, hypertension or renal failure. Skin reac-
tions such as erythema and itching are common with the
use of patches. Intramuscular injections may cause lo-
cal pain, lumps, rashes and boils. Acne, oily skin, increa-
sed body hair and skin “flushing” are benign and reversi-
ble complications that do not cause major concern (A).!

Recommendation

The side effects of TRT, such as worsening or onset of’
sleep apnea, gynecomastia, infertility, fluid retention and
skin changes are directly related to supraphysiological le-
vels of serum testosterone. It is strongly recommended
to maintain serum testosterone levels within the average
normal range to minimize the occurrence of these side
effects.

WHAT Is THE ROLE oF ART IN METABOLIC
SYNDROME?
The maintenance of serum testosterone levels within the
normal range leads to improvements in the markers of
metabolic syndrome, such as waist circumference, and
increased levels of HDL without causing polycythemia
or changes in prostatic parameters. This improvement is
not as significant when testosterone levels are maintai-
ned at the lower limit of normality (B).*” TRT does not
depend on the pharmaceutical form of testosterone used
or the route of administration and is effective to impro-
ve metabolic syndrome parameters; when testosterone le-
vels are maintained within a normal range, however, the
improvement is more significant (B).* In T2DM patients,
TRT reduces insulin resistance, improves glycemic con-
trol, and reduces visceral adiposity and total cholesterol,
which are all components of metabolic syndrome (A).*
The beneficial effects of ART on metabolic syndrome
components appear to be specific to testosterone, given
that chronic replacement with DHEA does not improve
the secretion or action of insulin and postprandial glyce-
mia in women and elderly men (B).*°
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Recommendation

There is strong evidence that testosterone replacement
improves the parameters of metabolic syndrome, espe-
cially if serum levels are maintained within normal limits.
We recommend maintaining serum testosterone levels
within a normal range to aid in the treatment of metabo-
lic syndrome.

How sHouLb ART BE ADMINISTERED ORALLY?
Oral testosterone formulations have been developed to
replace injectable forms; however, some disadvantages
have been noted, such as variable absorption, low bioa-
vailability due to liver metabolism and the need for 2 to
3 daily doses (D).*! Moreover, 17a-alkylated derivatives
are hepatotoxic (A)! (D)*! and have already been withdrawn
from the American market (A)." Oral testosterone unde-
canoate (OTU), the only available oral formulation, is
preferably absorbed in chylomicrons, avoiding the pri-
mary hepatic passag (D)* and significantly reducing he-
patotoxicity (A).”” Although most of the studies were fla-
wed due to the small number of participants or the
variability of the dose used, the effectiveness of oral ART
is questionable. Several authors have shown that the OTU,
even at appropriate doses (160 mg/day) was not effecti-
ve in improving sexual function, wellbeing, sleep distur-
bances, cognitive function, mood and quality of life in
men with ADAM (A).'71%2° The manufacturer’s recom-
mendation is for OTU to be taken during meals, yet the-
re is variability in absorption depending on the compo-
sition of the patient’s diet (A)."”

DHEA has been proposed as an alternative oral ART,
but the results are controversial. Morales et al.”? demons-
trated that the ingestion of 50 mg of DHEA orally twi-
ce a day, although leading to satisfactory serum levels
did not improve the sexual function of men with ADAM
(A).”” On the other hand, replacement with lower doses
of DHEA (75 mg/day) improved insulin resistance in the
individuals treated (B).*

Another way to release testosterone orally is oral mu-
cosa patches which contain 30 mg of testosterone that
should be administered twice daily. In general, studies
show that this form of ART is capable of maintaining
physiological levels of serum testosterone, is safe and well
tolerated, and is an interesting option for ART in hypo-
gonadal men (D)*(B).**

The underreported sublingual form of testostero-
ne administration should be used at a dose of 2.5 mg or
5 mg, 3 times a day. It is rapidly absorbed and metaboli-
zed, and it does not lead to a sustained increase in serum
levels of dihydrotestosterone (DHT) and estradiol (D).*!

Recommendation

Oral testosterone undecanoate does not present hepato-
toxicity; however, it has proved ineffective in maintaining
adequate serum testosterone levels, and has variable ab-
sorption between individuals. It is strongly recommen-
ded NOT to use oral formulations of testosterone and
other androgens as an alternative to TRT.

How sHouLp ART BE ADMINISTERED
TRANSDERMALLY?

Transdermal administration of ART includes patches,
cutaneous gels and cutaneous solutions.

The patches may be non-scrotal or scrotal, which are
thinner and have more effective testosterone absorption
than the non-scrotal version. The first presentation of
transdermal testosterone was the scrotal patch with re-
lease of 4 or 6 mg testosterone/day. It should be applied
once daily on depilated scrotal skin (D).* The most com-
monly used patches are non-scrotal, releasing 5 mg/day
of testosterone and should be applied once a day on clean
and dry glabrous skin (B).*

Due to the large number of patches on the interna-
tional market from different manufacturers, in the opi-
nions of the authors, the tolerability of patients is quite
variable due to local adverse effects. They are considered
large and uncomfortable to use, and some formulations
cause local reactions and exhibit low adhesion that ends
up causing low acceptability by patients (B).*> There are
reports of patients who have discontinued treatment due
to allergic reactions at the application site, even when
using a local corticosteroid ointment (B).*

On the other hand, the authors are unanimous re-
garding the efficacy and safety of this type of ART. The
transdermal patches available provide physiological and
constant levels of serum testosterone, and mimic the cir-
cadian rhythm. At a dose of S to 7.5 mg/day, changing
patches every 48 hours, they are capable of producing a
significant improvement in symptoms and quality of life
of patients with ADAM (A)* (B).**” With respect to secu-
rity, Raynaud et al.***” reported that the use of transder-
mal patches showed no negative impact on the hematocrit
and lipid profile of patients (B),* and does not contami-
nate other people or the environment (B).*

Many patients prefer transdermal gels or solutions as
they are easy to apply, substantially free of local reactions
and do not require injections (D).*! Testosterone gel for-
mulations available on the health market are available in
the concentration of 1% as “pumps”, so that each “puff”
releases 1.25 g of product; individual 2.5 g and 5 g pac-
kages or single dose tubes containing 5 g of the product.
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The recommended dose for starting treatment is S g/day,
which can be increased up to 10 g/day (D).*

Testosterone gel should be applied in the morning
on dry skin on the shoulders, arms or abdomen. Patients
should wash hands well after application and let the appli-
cation site dry before putting on clothes. It is recommen-
ded to wait 4 hours after application to bathe or swim.
The application site should be washed with soap and wa-
ter if there is direct contact with another person (D).*

Testosterone gels at the recommended doses are able
to restore the physiological serum testosterone levels but
they do not mimic the circadian rhythm (B)* and promote
a significant improvement of sexual symptoms and qua-
lity of life for patients with ADAM (B)."? Even at higher
doses (60 mg) applied once daily they promote testoste-
rone levels within the normal range in most patients (B).*

The association of this type of ART with sildenafil at
the maximum dose (100 mg/day) improves erectile dys-
function in hypogonadal men who do not respond to treat-
ment with testosterone alone (B),* or sildenafil alone (B).*

Transdermal testosterone solution at 2% for axillary
use is a new treatment option with characteristics simi-
lar to those described for gels (B).>!

Aless frequently used form of transdermal ART is the
use of dihydrotestosterone gel. Few studies are available
for this type of ART. The dose of DHT gel is 70 mg/day
for 3 months in patients with ADAM proved to be safe,
but with limited effect on physical and cognitive func-
tions. A greater number of long-term studies with a grea-
ter numbers of patients are needed to confirm the safety
and efficacy of DHT as a treatment option for ART (A).*

Recommendation

There is strong evidence that transdermal testosterone re-
placement (patches, gels or solution) is safe and effective
in addition to being the most physiological. Patches, in
turn, are capable of mimicking the circadian rhythm of
testosterone secretion; however, these pharmaceutical forms
are not available in our country. The use of transdermal
TRT is recommended for being the most physiological.

Is THERE A DIFFERENCE BETWEEN THE
COMMERCIAL GEL AND COMPOUND GEL?

There are no scientific studies comparing commercial gels
and compound ones. Only two studies have compared
gels that are produced in two different countries that are
not widely available in the global market. The ointment
produced in Japan was used on 50 patients with ADAM
at a dose of 3 mg twice daily on the skin of the scrotum
for 12 weeks and caused a physiological increase in total

and free testosterone with no severe adverse effects (B).*
The gel produced in Germany was applied both on scro-
tal and non-scrotal skin and removed after 10 minutes
in hypogonadal men. There was better tolerability than
the commercial gels, less chance of interpersonal trans-
fer due to early removal of the gel and an effective increa-

se in testosterone levels (B).*

Recommendation

Studies with a good level of evidence using noncommer-
cial testosterone gel are still scarce. The use of a testoste-
rone gel preparation without proven efficacy and safety
is not recommended.

How sHouLp ART BE ADMINISTERED USING
SUBCUTANEOUS IMPLANTS?

Subcutaneous implants are composed of 1,200 mg of crys-
tallized testosterone, are generally more accepted by patients,
but require a surgical procedure and if not performed by ex-
perienced physicians may have high rates of extrusion (B).*
The implants are changed every 3-6 months and are consi-
dered safe in long-term studies (B).** Experience with this
type of ART is still limited in the literature.

Recommendation

Studies with a good level of evidence for this form of TRT
are scarce and this pharmaceutical form is not available
in our country. We recommend not using subcutaneous
testosterone implants until a larger number of studies
on safety and efficacy can be found, as the extrusion rate

appears to be high.

How sHouLp INJEcTABLE ART BE
ADMINISTERED?

Injectable testosterone preparations have been widely
used for many years. They consist of various testostero-
ne esters, combined or otherwise, namely, propionate,
phenylpropionate, enanthate, cypionate, decanoate, iso-
caproate and undecanoate (D).* All formulations are avai-
lable in Brazil, except those containing testosterone enan-
thate (B).* All injections with testosterone esters have
short action, except for testosterone undecanoate depot
(TUD).

The short acting formulations must be injected every
14-21 days while the long acting ones should be applied
every 6 weeks at the start of the treatment and every 12
weeks thereafter (D)* (B).** Replacement therapy using
short acting testosterone for a short period of time has
proven effective and safe, improving sexual function in pa-
tients without increasing hematocrit or PSA (D)*! (B).5¢
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In relation to TUD, in order to achieve adequate se-
rum levels, the second injection should be given after 6
to 10 weeks, with the interval subsequently extended up
to 10-14 weeks (B).*” It is recommended to apply the se-
cond injection after 6 weeks and then one injection every
12 weeks (B)!**%? (C). ¢ It is usually well tolerated and
changes in the actions and side effects are more frequen-
tly observed in obese patients (B).”

There are two presentations of TUD - the formulation
available in the USA contains 750 mg of TUD, maintains
serum testosterone levels within the normal range during
an interval of 10 weeks between doses and has proven to
be safe and effective (B).®* 1000 mg TUD is available in
Europe and South America, including Brazil. Its pharma-
cokinetics enables one injection every 12 weeks to be able
to maintain physiological levels of serum testosterone wi-
thout causing peaks above normal (B).>*

Recommendation

Although not the most physiological, the short acting in-
jectable forms have proven safe and effective over time,
but with the disadvantage of fortnightly application. Be-
sides providing physiological levels of testosterone, the
pharmacokinetics of TUD enables quarterly applications,
but with the disadvantage of having a high cost. Among
the available injectable forms, the use of TUD to main-
tain physiological levels of testosterone is recommended
in order to minimize side effects with fewer injections.

ARE THERE COMPARATIVE STUDIES BETWEEN
THEM? WHAT Is THE BEST FORM oF ART?
The criterion to assess efficacy of ART is that testosterone
levels are maintained within normal limits during the 24
hour interval between two applications (WHO, 1992). The
various testosterone formulations differ mainly in relation
to the route of administration and the pharmacokinetics of
the components, causing variability in their effectiveness.

Several authors have carried out comparative studies
between them. In men with ADAM and metabolic syn-
drome, treatment with TUD demonstrated greater effect
on sexual symptoms and metabolic syndrome parameters
than testosterone gel (A)*®(B),*® while the safety parame-
ters were similar in both modalities (B).*®

A 30 weeks follow-up of patients who used short ac-
ting TUD or testosterone enanthate showed that the ef-
fects of the two formulations were similar, although treat-
ment with TUD requires only four injections per year to
maintain testosterone levels within the physiological ran-
ge. Polycythemia was not observed in patients who used
TUD (B).'S

The comparison of the pharmacokinetics and tole-
rability of oral patches and non-scrotal skin patches sho-
wed that the oral system promotes physiologic levels of
testosterone at a higher percentage of the day than con-
ventional skin patch systems (B).*

A comparative study between the ART and skin pat-
ches at the maximum dose (4.8 mg every 48 hours - 2
patches) and short acting testosterone (250 mg every 3
weeks) showed that the percentage of patients who main-
tained stable and physiological levels of testosterone was
higher in those using patches than in patients who used
injectable testosterone, with high variability in the tes-
tosterone levels (B).**

The effects of the three injectable formulations avai-
lable in Brazil (two with short acting esters and one with
TUD) were compared and it was found that the three for-
mulations are effective in raising testosterone levels and
clinically improving hypogonadal patients, with TUD -
even though, more expensive - being clinically and labo-
ratorially more effective. The three options were shown
to be safe without significantly increasing hematocrit, he-
moglobin and PSA (B).**

The treatment of hypogonadal patients with short ac-
ting injectable testosterone at doses of 100-200 mg/week
who were subsequently submitted to treatment with tes-
tosterone gel at a dose of 5-10g gel/day demonstrated
that testosterone gel produced stable concentrations of
testosterone and improved the quality of life of patients
compared to injectable testosterone (B).%

The usual dose of testosterone gel determined phy-
siological levels of serum testosterone at physiological le-
vels that were not significantly changed after association
of any dose of oral testosterone (B).*

Therefore, the comparative analysis between the main
types of ART has shown that all are safe, and transdermal
forms and TUD are the most physiological.

Recommendation

The comparative analysis between the main types of ART
has shown that all are safe, and transdermal forms and
TUD are the most physiological. The use of TUD or tes-
tosterone gel is recommended, whenever possible, for ART
in hypogonadal patients.

WHAT IS THE ROLE OF PROLONGED ACTION
TESTOSTERONE?

There are two formulations of long acting testosterone un-
decanoate, one presented in 750 mg vials, available in the
US, and another with 1000 mg vials, available in Europe and
South America. Both are well tolerated by patients, are able
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to maintain physiological and stable levels of serum testos-
terone and DHT (B)* and have similar effectiveness and sa-
fety as other injectable forms (B)**%*(D).%* The advantage of
TUD is that with only 4-5 injections per year testosterone
levels can be maintained at physiological levels (B).**

TUD appears to have a role in the treatment of me-
tabolic syndrome. A follow-up of patients with metabo-
lic syndrome and ADAM using TUD for a period of one
year showed that testosterone levels were restored to the
normal average value. There was a significant improve-
ment in sexual symptoms, metabolic syndrome parame-
ters and body composition. There was no change in PSA,
blood glucose and liver function, and the levels of hemo-
globin and hematocrit did not exceed the upper limit of
a normal range (A)*® (B)*(C).'

The increase in blood pressure, hematocrit > 50% and
worsening lipid profile that may occur in a small number
of patients were related to the number of CAG repeats of
the androgen receptor and the presence of obesity (B).>”
ART with long acting TU proved to be safe for a period
of 24 months of treatment.

Recommendation

The main role of long acting testosterone is maintenance of
physiological serum testosterone levels with a lower number
of applications and consequently lower rate of side effects.

Is THERE A DIFFERENCE IN ABSORPTION
BETWEEN THE MANY PHARMACOLOGICAL
PREPARATIONS ?

Each formulation has a distinct characteristic, depending
on the presentation, dose and pharmacokinetics. The tes-
tosterone esters used in short acting injectable formula-
tions are derived from fatty acids and depend on the es-
ters being releases from the oily vehicle and the
hydrolysis of these esters in order to release of testoste-
rone into the circulation. The pharmacokinetics are de-
termined in part by the size of the side chain, hence the
wide variation in the use of different esters modulates the
level of circulating testosterone (D).*

The testosterone levels obtained with short acting in-
jectable forms are unstable (B),*¢! whereas long acting
injectable forms provide more stable levels.

In the oral formulations, absorption is variable and
bioavailability is generally poor due to the effect of first
passing through the liver. Oral testosterone undecanoate
is preferentially absorbed by chylomicrons, avoiding the
liver. However, the testosterone level is sub-optimal and
it must be taken various times per day (D).*!

The oral mucosa patches and sublingual formula-
tion are not often used. The first seems to have a good
absorption similar to that of gels, but a shorter half-li-
fe, requiring use twice per day (B).* Transdermal pat-
ches are presented in formulations that vary in size and
thus the dose of testosterone. Studies indicate that ab-
sorption is efficient and reaches equilibrium in 48 hours
(B).* The absorption of scrotal patches is more efficient
because the skin is thinner and increased production of
DHT occurs because the amount of 5 alpha reductase
in that region is higher (D).*! The evening application
of the patch produces serum testosterone mimicking
the circadian rhythm of healthy men, while the appli-
cation of the gel in the morning produces physiological
and stable serum testosterone levels (B),!54655¢1 which
shows the different absorption mechanisms between
the two formulations.

Recommendation

The differences in absorption between the various phar-
maceutical forms depend on the presentation, dose and
pharmacokinetics. Testosterone levels obtained by short
acting injectable forms and oral forms are more unstable
and less physiological. On the other hand, the levels ob-
tained by means of injection and for long acting trans-
dermal forms are stable and physiological. The only phar-
maceutical form that mimics the circadian rhythm is that
of scrotal patch. The preferential use of the long acting
injectable form or transdermal forms is recommended
for ART.

WHAT ARE THE CONTRAINDICATIONS FOR

ART?

An increased risk of cardiovascular events has been ob-
served in elderly patients with ADAM associated with
other chronic diseases.

The administration of testosterone is contraindica-
ted in men with prostate or breast cancer, in men with
palpable prostate nodules or PSA greater than 4 ng/mL
or 3 ng/mL in high risk patients (D).*>*

ART is recommended to be applied with caution in
men with benign prostate hypertrophy and mild or mo-
derate urinary symptoms, while men with severe urinary
symptoms should undergo urologic evaluation before
starting treatment.

Testosterone should not be used in men with hema-
tocrit > 50% or patients with grade IIT or IV CHF. Men
with moderate or severe obstructive sleep apnea should
be evaluated by a specialist before starting ART (D).*®
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Recommendation

There are few studies with high levels of evidence in rela-

tion to the contraindications of testosterone replacement.

It is weakly recommendable to not use testosterone in pa-

tients with prostate or breast cancer with PSA > 4 ng/mL
or 3 ng/mL in high risk patients or those with palpable

prostate nodule, hematocrit greater than 50% or in pa-

tients with grade IT or IV CHF.
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