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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 
obtained in the Medline, Embase, Lilacs and Cochrane 
databases, using the following strategies:

(((((Aged OR aging) AND (androgens/deficiency OR 
hypogonadism OR testosterone/deficiency))) AND ((health 
behavior OR hypogonadism/epidemiology OR impoten-
ce/diagnosis OR libido OR life style OR penile erection 
OR quality of life OR reference values OR Risk OR sper-
matogenesis)))) AND (sensitiv*[title/abstract] OR sensi-
tivity AND specificity[MeSH Terms] OR diagnos*[title/
abstract] OR diagnosis[MeSH:noexp] OR diagnostic 

*[MeSH:noexp] OR diagnosis, differential[MeSH:noexp] 
OR diagnosis[subheading:noexp]) ((((((aged OR aging) AND 
(ANDrogens/deficiency OR hypogonadism OR testostero-
ne/deficiency)) AND ((questionnaires OR adam OR smith 
OR AMS OR mmas OR massachusetts male ageing study 
OR aging males symptoms scale) OR (health behaviOR OR 
hypogonadism/epidemiology OR impotence/diagnosis OR 
libido OR life style OR penile erection OR quality of life OR 
reference values OR risk OR spermatogenesis)) AND (“last 
5 years”[PDat]))) AND (sensitiv*[title/abstract] OR sensi-
tivity AND specificity[MeSH Terms] OR diagnos*[title/
abstract] OR diagnosis[MeSH:noexp] OR diagnostic 

*[MeSH:noexp] OR diagnosis, differential[MeSH:noexp] OR 
diagnosis[Subheading:noexp]) AND (“last 5 years”[PDat]))) 
OR ((((((((aged OR aging) AND (ANDrogens/deficiency 
OR hypogonadism OR testosterone/deficiency)) AND 
((questionnaires OR adam OR smith OR AMS OR mmas 
OR massachusetts male ageing study OR aging males 
symptoms scale) OR (health behaviOR OR hypogona-
dism/epidemiology OR impotence/diagnosis OR libido 
OR life style OR penile erection OR quality of life OR re-
ference values OR risk OR spermatogenesis)) AND (“last 

5 years”[PDat]))) AND (sensitiv*[title/abstract] OR sensi-
tivity AND specificity[MeSH Terms] OR diagnos*[title/
abstract] OR diagnosis[MeSH:noexp] OR diagnostic 

*[MeSH:noexp] OR diagnosis, differential[MeSH:noexp] OR 
diagnosis[Subheading:noexp]) AND (“last 5 years”[PDat]))) 
NOT (((((((((((aged OR aging) AND (androgens/deficiency 
OR hypogonadism OR testosterone/deficiency))) AND 
((health behavior OR hypogonadism/epidemiology OR 
impotence/diagnosis OR libido OR life Style OR Penile 
erection OR quality of life OR reference values OR risk OR 
spermatogenesis)))) AND (sensitiv*[title/abstract] OR sen-
sitivity AND specificity[MeSH Terms] OR diagnos*[title/
abstract] OR diagnosis[MeSH:noexp] OR diagnostic 

*[MeSH:noexp] OR diagnosis, differential[MeSH:noexp] OR 
diagnosis[Subheading:noexp]) AND (“last 5 years”[PDat]))) 
OR ((((((aged OR aging) AND (ANDrogens/deficiency OR 
hypogonadism OR testosterone/deficiency)) AND (“last 
5 years”[PDat]))) AND (((Questionnaires OR ADAM OR 
Smith OR AMS) AND (“last 5 years”[PDat]))) AND (“last 5 
years”[PDat]))))) AND ((((((aged OR aging) AND (ANDro-
gens/deficiency OR hypogonadism OR testosterone/defi-
ciency)) AND ((questionnaires OR adam OR smith OR AMS 
OR mmas OR massachusetts male ageing study OR aging 
males symptoms scale) OR (health behaviOR OR hypogo-
nadism/epidemiology OR impotence/diagnosis OR libido 
OR life style OR penile erection OR quality of life OR re-
ference values OR risk OR spermatogenesis)) AND (“last 
5 years”[PDat]))) AND (sensitiv*[title/abstract] OR sensi-
tivity AND specificity[MeSH Terms] OR diagnos*[title/
abstract] OR diagnosis[MeSH:noexp] OR diagnostic 

*[MeSH:noexp] OR diagnosis, differential[MeSH:noexp] OR 
diagnosis[Subheading:noexp]) AND (“last 5 years”[PDat]))) 
AND (“last 5 years”[PDat]))) AND (“last 5 years”[PDat]))).
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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.
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introduction1(a)
For many years, hormone replacement strategies were 
mainly based on the treatment of women during the me-
nopause. However, the use of testosterone replacement 
therapy to prevent and treat aspects of ADAM (Andro-
gen Deficiency of the aging Male) has gained the interest 
of researchers and physicians. This fact coincides with 
the trend of demographic data relating to aging, which 
show an increase in the percentage of older males, inclu-
ding in Latin America2(D). 

Male aging is accompanied by signs and symptoms si-
milar to androgen deficiency in young adults, as well as a 
decrease in muscle mass and strength, and increase in ab-
dominal fat, especially visceral fat with insulin resistance 
and an atherogenic lipid profile, a decrease in libido and 
pubic hair, osteopenia, decreased cognitive performance, 
depression, insomnia, perspiration and a decrease in the 
general sense of wellbeing.

It is tempting to relate these symptoms to the decrea-
se in androgen associated with aging.

Generally, there is a correlation, albeit weak, between 
these symptoms and testosterone levels. The decrease in 
testosterone levels is only one of the factors responsible 
for the symptoms of aging, which have a multifactorial 
origin3(B).

For this reason, the diagnosis of androgen deficiency 
in the aging male should be based on clinical symptoms 
and testosterone biochemistry below the minimum level 
in young adults4(B). 

Various studies with good evidence indicate that the-
re is a partial reduction in testosterone levels during aging 
and an increase in SHBG, or sex hormone binding glo-
bulin. Based on men aged 40 to 70 years, monitored for 
7 to 10 years, there is tendency for a fall of 1.6% per year 
in total testosterone levels, as well as bioavailable testos-
terone at 2% to 3% per year, and an increase in sex hor-
mone binding globulin at 1.3% per year5(B). These la-

boratory observations are correlated with the health of 
such patients6(B).

The process leading to partial hypogonadism during 
male aging is known as the andropause, or more appro-
priately late onset hypogonadism (LOH), or androgen de-
ficiency in the aging male (ADAM), or partial androgen 
deficiency in the aging male (PADAM)7(D).

WHat arE tHE main signs and symptoms 
involvEd in latE-onsEt Hypogonadism?
The main signs and symptoms involved in late-onset hypo-
gonadism are:

 • Erectile dysfunction and decreased libido8,9(A);
 • Depression: hypogonadism in middle-age appears 

to be associated with a history of depressive symp-
toms; research suggests that hypogonadism may be 
an important factor in male depression10(A); 

 • Decrease in muscle tissue, increase in muscular fi-
brous tissue and decrease in some aspects of mus-
cular strength11(C);

 • Increase in total adipose tissue and redistribution 
of fat: various authors report an inverse correlation 
with testosterone, suggesting that the fall in testos-
terone levels has a causal role in the accumulation 
of visceral fat connected to male aging12,13(A);

 • Osteopenia and osteoporosis: decrease in bone mi-
neral density14,15(B);  

 • Decrease in testicular volume16(B). 

Recommendation 
It is recommendable to carry out a diagnosis of late-onset 
hypogonadism only in men with some of the main signs 
and symptoms involved: decrease libido, erectile dysfunc-
tion, depression, decrease in muscle tissue, increase in to-
tal adipose tissue and redistribution of fat, decrease in bone 
mineral density, and decrease in testicular volume.

WHat arE tHE main instrumEnts usEd in 
tHE dEfinition and diagnostic Evaluation of 
malE aging?
The main instruments used in the definition and diag-
nostic assessment of male aging are the clinical aspects 
of hypogonadism17(A) and demonstration  morning se-
rum testosterone level below the minimum reference va-
lue of young adults18(A).

Three questionnaires, the ADAM (Androgen Defi-
ciency in aging Male), AMS (aging Male’s Symptoms Sca-
le), and the scale used by Smith et al. in the MMAS (Mas-
sachusetts Male Ageing Study) have been developed as 
potential instruments for the triage of hypogonadism in 
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older men. These may be useful, but are nonspecific al-
though being sensitive1,20(A).

Recommendation
It is recommendable to carry out a diagnosis of late-on-
set hypogonadism only in men with some of the main 
signs and symptoms of hypogonadism and morning se-
rum testosterone level below the minimum reference va-
lues for young adults. The three ADAM, AMS and Smith 
Scale questionnaires may be used as LOH (late-onset hypo-
gonadism) triage instruments.

WHat is tHE rolE of tHE adam 
quEstionnairE?
Ten symptoms commonly observed in men with bioavai-
lable testosterone (BAT) were used to develop the ADAM 
questionnaire20(B). Various studies with good evidence 
have shown that the ADAM questionnaire has high sensi-
tivity for identifying ADAM, yet low specificity. Thus, it 
cannot be used as a substitute for serum testosterone dose 
in the diagnosis21-23(A). Studies have shown that the diag-
nosis of late-onset hypogonadism or ADAM may be clini-
cally suspected when the symptoms of sexual dysfunction 
are present24(A).

Recommendation 
When analyzing the responses to the ADAM questionnai-
re, clinically suspected cases of LOH are those in which 
the symptoms of sexual dysfunction are present.

WHat is tHE rolE of tHE smitH scalE?
The Smith scale is based on men between 40 and 79 years 
that participated in the Massachusetts Male Ageing Study 
(MMAS). A questionnaire with eight items was developed 
based on age, BMI, diabetes, asthma, headache, sleep pat-
terns, dominance preferences, and smoking status. The 
questionnaire performed significantly better than chan-
ce in identifying men with low levels of testosterone and 
encourages men at risk of low testosterone to seek pro-
fessional evaluation of their testosterone levels. It is a self-
-administered questionnaire for triage of the risk of tes-
tosterone deficiency25(B).

One study suggests that the ADAM and AMS ques-
tionnaires are superior to the MMAS questionnaire as 
a triage instrument for late-onset hypogonadism, as 
they have higher sensitivity. The Smith questionnaire is 
more related to risk rather than being a questionnaire of 
symptoms20(A). 

Recommendation
The Smith questionnaire is considered a questionnaire 
to assess the risk of LOH.

WHat is tHE rolE of tHE ams scalE?
This measurement instrument was designed as a scale of 
quality of life (QoL) connected to health and standardi-
zed to be self-administered, firstly to assess symptoms of 
aging (regardless of being connected to the disease) among 
groups of men under different conditions, secondly, to 
assess the severity of symptoms/QoL over time, and thir-
dly, to measure changes before and after androgen repla-
cement therapy. The scale has been translated into 21 lan-
guages and is widely used.

The AMS scale measures similar phenomena to those 
measured by the ADAM and Smith questionnaires, des-
pite not being designed as a triage instrument26(B). Com-
paring the three questionnaires in relation to sensitivity 
for diagnosing hypogonadism in men, the result was 97% 
for the ADAM, 83% for the AMS and 60% for the Smith 
scale. In relation to specificity, the result was 30% for the 
ADAM, 59% for Smith scale and 39% for the AMS. In con-
clusion, the ADAM and AMS can be useful instruments 
for triage of male hypogonadism but are relatively uns-
pecific, therefore the diagnosis of hypogonadism should 
depend on functional criteria and biochemistry20(A). A 
promising triage instrument related to the AMS has been 
described for the diagnosis of androgen deficiency.  This 

“AMS screener” is composed of the AMS scale + age + BMI. 
It would be acceptable for triage of a large number of peo-
ple and for pre-selection of individuals for a fuller diag-
nostic assessment27,28(A).

Recommendation
It is recommendable for the AMS scale and ADAM ques-
tionnaire to be used as triage instruments, and the diag-
nosis of LOH should also depend on functional criteria 
and biochemistry.

WHat is tHE rolE of tHE sErum and frEE 
tEstostEronE lEvEls in tHE diagnosis of 
latE-onsEt Hypogonadism?
The diagnosis of late-onset hypogonadism is based both 
on plasma levels of testosterone and clinical symptoms. 
Almost all testosterone circulates in the blood (98%) bound 
to serum proteins, mainly SHBG (sex hormone binding 
globulin) and albumin, with only 1% to 2% of serum tes-
tosterone free from protein binding. SHBG binds to T 
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normal, while TT below 200 ng/dL (6.9 nM) is diagnosed 
as hypogonadism, though there is controversy in the TT 
range between 320 and 200 ng/dL (6.9 -11.1 nM).  These 
ranges established by the laboratory cover all adult men 
while not taking into account the variation of age groups. 
The standard for laboratory diagnosis of late-onset hypogo-
nadism, in this study, was defined as a patient having two 
free testosterone values calculated as less than 6.5 ng/dL  
obtained using the Vermeulen formula, with a minimum 
interval of one month between measurements28(A). The 
laboratory definition of late-onset hypogonadism has not 
yet been established. Thus, the diagnosis of late-onset 
hypogonadism is usually based on the clinical features of 
hypogonadism and a demonstration of morning serum 
testosterone level below the minimum reference value for 
young adults18(A).

A major problem occurs when the reference texts for 
physicians describe a reference value for adult men that 
does not correspond to the values cited by many laborato-
ries. The reference values supplied by the manufacturer are 
significantly lower than the reference values to which many 
publications refer, based on traditional RIA methods18(A).

 According to the recommendations of many scienti-
fic societies, there is no lower limit for TT universally ac-
cepted for the diagnosis of male hypogonadism. There is 
a general consensus that total TT levels above 12 nmol/L 
(350 ng/dL) do not require testosterone replacement.

Similarly, based on data from young men, there is a 
consensus that patients with total serum testosterone be-
low 8 nmol/L (230 ng/nL) would be hypogonadic. There 
is controversy in the range between 8 and 12 nmol/L30(B).

Free testosterone levels, whether verified through equi-
librium dialysis, calculation of bioavailable testosterone 
or calculation of the total testosterone coefficient and 
SHBG, are dependent on the exact level of total testoste-
rone, and the result of the study has implications on the 
determination of free testosterone18(A).

There are various assays available to measure free 
and bioavailable testosterone in blood serum. There is 
the gold standard dosing method for these values, but 
as they take time and are technically more complicated, 
they are only used by reference laboratories. FT can be 
measured through direct method with RIA using a com-
mercial kit, which is the method used in many laborato-
ries in the country, with the values obtained being lower 
than those in the reference methods.

Both free and bioavailable testosterone can be calcu-
lated based on the level of SHBG and total testosterone, 
using the formula published by Vermeulen. The values 
obtained correlate significantly with the values obtained 

(testosterone) with high affinity. SHBG-bound T would 
not be available for dissociation in target tissues via the 
classical androgen receptor mechanism. Contrarily, albu-
min binds to testosterone with low affinity, and the dis-
sociation of albumin-bound T is quick. Therefore, both 
albumin-bound T and free T are referred to as bioavaila-
ble T (BAT). Based on these physiological facts, this small 
free fraction is the most biologically active T circulating, 
owing to its accessibility to tissues. For clinical purposes, 
this simplified paradigm of fractions of circulating tes-
tosterone and its actions is reasonable29(A).

Thus, TT (total testosterone) would not be the ideal 
scale for measuring late-onset hypogonadism, as the in-
crease of SHBG associated with aging results in an in-
crease in testosterone binding. The FT or BAT, fraction 
of T available, during male aging would be a more preci-
se marker of hypogonadism.  It has been demonstrated 
that there is a fall in testosterone and BAT levels at 1.1%/
year and 2.3%/year27(A).

As free testosterone levels, whether verified through 
equilibrium dialysis, calculation of bioavailable testoste-
rone or calculation of the total testosterone coefficient 
and SHBG, are dependent on the exact level of total tes-
tosterone, the result of the TT level has implications on 
the determination of free testosterone18(A).

Recommendation
Free testosterone, the fraction of testosterone that is bioavai-
lable, is a more precise marker of hypogonadism. As the levels 
of free testosterone are dependent on the exact level of total 
testosterone, the result of the total testosterone level has im-
plications on the determination of free testosterone.

WHat arE tHE rEfErEncE valuEs for tHE 
sErum lEvEls of total and frEE 
tEstostEronE usEd in tHE diagnosis of latE-
onsEt Hypogonadism?
For the level of TT (total testosterone), clinical laborato-
ries use commercial RIA kits and competitive-type immu-
noassays that use chemiluminescence technology. These 
TT tests use standard and reference levels provided by the 
manufacturer18(A). For example, in São Paulo, the labo-
ratory studied uses electrochemiluminescence testing and 
liquid chromatography coupled with mass spectrometry 
in tandem. At this laboratory, the reference values for to-
tal testosterone in males for both methods are 240 to 816 
ng/dL. Another laboratory, whose data were used in a 
Brazilian study with good evidence, established the fol-
lowing reference data for total testosterone: total testos-
terone values above 320 ng/dL (11.1 nM) are considered 
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in levels considered as the gold standard for free testos-
terone level. The normal value of this method in men is 
131 to 640 pmol/L31(D).

As weekly variations can occur in testosterone, espe-
cially in older men whose levels of testosterone fluctuate 
between lower and normal limits, at least two testostero-
ne measurements should be made to confirm the diagno-
sis of hypogonadism18(A).

Recommendation 
The diagnosis of LOH is based on clinical aspects of hypo-
gonadism and demonstration of morning serum levels 
of total and free testosterone below the minimum refe-
rence value for healthy young adults. The laboratory de-
finition of LOH has not yet been established.

WHat is tHE rolE of salivary tEstostEronE 
lEvEls?
The measurement of hormones using saliva is easy and 
noninvasive.

It is believed that for various hormones the concen-
trations in saliva represent the concentration of forms un-
bound to protein in the blood. Landman et al. demons-
trated the presence of testosterone in saliva in 1976, and 
this fact was confirmed by various other studies. One re-
cent study conducted with 144 men between 20 and 89 
years old demonstrated that salivary testosterone (ST) 
correlates with TT (total testosterone), FTc (calculated 
free testosterone) and BAT (bioavailable testosterone). 
This fact adds to the previous literature demonstrating 
that ST is correlated with free testosterone using dialy-
sis. A circadian rhythm was observed in ST similar to that 
observed in serum testosterone levels. The data from the 
study confirmed the validity of the determination of ST 
as a measurement that evaluates bioavailable testostero-
ne. The, study was the largest to confirm the decrease of 
ST with male aging. It demonstrated a good correlation 
with the symptoms of late-onset hypogonadism evalua-
ted using the ADAM test32(B).

It was demonstrated that the level of ST is a reliable 
option for the measurement of free testosterone, but as 
yet cannot be recommended for generalized use becau-
se the methodology has not been standardized, and the 
ranges for adult men are not available at the majority of 
hospitals and reference laboratories30(B).

Recommendation
It was demonstrated that the level of ST is a reliable subs-
titute for the measurement of free testosterone, but as 
yet it cannot be recommended for generalized use becau-

se the methodology has not been standardized, and the 
ranges for adult men are not available at the majority of 
hospitals and reference laboratories.

WHat arE tHE main advancEmEnts in tHE 
standardization of tEstostEronE lEvEls?
Recent work with good evidence expressed concern about 
the need for standardization of a biochemical test for 
diagnosing late-onset hypogonadism.  In the opinion of 
the authors, the best fraction for diagnosis is FT, but the-
re is a global variation in the literature among authors 
with regard to the fraction of testosterone considered va-
lid as a parameter for male hypogonadism diagnosis21(A). 

Efforts to create a standardization of testosterone le-
vels, consensuses about testosterone measurement stan-
dards and reliable reference ranges are being developed30(B).

According to a study with major evidence, various 
types of commercial tests from various non-validated 
manufacturers were compared with the gold standard 
TT level (LC-MS/MS - liquid chromatography–mass 
spectrometry in tandem). The authors concluded that 
the majority of manual and automated immunoassays 
were capable of distinguishing hypogonadic men from 
eugonadic men, if the reference value for adult males 
had been established individually at each laboratory, as 
there are important variations using the same or diffe-
rent type of test18(A).

There are various assays available to measure free 
and bioavailable testosterone in blood serum. There is 
the gold standard dosing method for these values, but as 
they take time and are technically complicated, they are 
only used by reference laboratories. For example, equili-
brium dialysis is the gold standard for assessment of free 
testosterone. Free testosterone can be measured using the 
direct method with RIA using a commercial kit, which 
is the method used in many laboratories in the country, 
with the values obtained being lower than those in the 
reference methods18(A).

The gold standard for measurement of total testoste-
rone is LC-TM/MS, and reliable reference ranges for TT 
measurements using this method are being developed30(B). 
Improvements in terms of easiness to read LM-MS/MS 
will make more laboratories develop new measurement 
procedures. These new levels should be validated for an 
international reference developed by a competent referen-
ce laboratory. Standardization is crucial to improve pa-
tient care, otherwise the proliferation of procedures using 
the method could impair the LC-MS/MS, which is a me-
thod with good precision. This conclusion is true for all 
methods used for the measurement of testosterone33(B).
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Equilibrium Dialysis is the gold standard for the mea-
surement of free testosterone, but it takes time and is 
technically complicated, being thus used only in reference 
laboratories18(A). International reference standards, cha-
racterization of methodology and reference ranges based 
on populations for measurement of FT using equilibrium 
dialysis are required30(B).

On the other hand, measuring SHBG in the serum to-
gether with a reliable determination of TT provides suf-
ficient data to calculate FT levels. Calculated FT correlates 
well with FT using equilibrium dialysis31(D). Consensus 
in relation to the equilibrium constants for testosterone 
binding to SHBG and albumin will allow advancements 
in the calculations of FT. For example, a study compa-
ring five algorithms published for the calculation of FT 
concluded that these should be reevaluated at each loca-
tion, otherwise values much higher or lower than the re-
ference values could occur34,35(B).

In the United States, representatives of various pro-
fessional societies, the government and industry met in 
February of 2010 with the objective of ensuring that tes-
tosterone levels are measured with precision and reliabi-
lity, identifying the targets objectives and actions requi-
red for standardization of testosterone measurements.

Results: a series of recommendations were made 
to ensure very precise testosterone measurements that 
will result in more adequate diagnoses, treatments and 
prevention through the use of standardized testoste-
rone tests. The recommendations included technical 
improvements in the standardization of tests; educa-
tion of health workers, patients and others involved in 
testosterone measurement; plans to encourage publi-
cations; government agencies and health insurers in-
volved to support this effort; and encouragement for 
manufacturers to develop better and more economi-
cally viable measurements. Some of these actions are 
already underway36(D). 

Recommendation
The gold standard for total testosterone measurement 
is LC-TM/MS (liquid chromatography–mass spectro-
metry in tandem), and reliable reference ranges for to-
tal serum testosterone using this method are being de-
veloped. These should be validated for an international 
reference. Standardization is crucial for the improve-
ment of patient care. Equilibrium dialysis is the gold 
standard for measurement of free testosterone, though 
it is time consuming and technically complicated. In-
ternational reference standards, characterization of me-

thodology and reference ranges based on populations 
for measurement of free testosterone using equilibrium 
dialysis are required. Consensus in relation to the equi-
librium constants for testosterone binding to SHBG 
and albumin will allow advancements in the calcula-
tions of free testosterone.

WHicH Examinations sHould bE rEquEstEd 
bEforE tHE start of art?
Baseline testosterone measurement: the reference ranges 
and measurements methods have already been covered 
in previous questions.

Lipid evaluation: in a recent meta-analysis with good 
evidence of 11 studies on the adverse effects of ART, 4 stu-
dies showed a reduction in HDL, while 7 showed no sig-
nificant change37(A).

Prostate assessment: baseline PSA measurement and 
rectal exam should be conducted on all patients aged 40 
or over. Prostate biopsy should be indicated in cases of 
suspected prostate cancer suggested by alterations to the 
touch and/or PSA levels.

Only patients with light or moderate urinary tract 
symptoms or negative biopsy for prostate carcinoma 
should be treated38(B).

Baseline measurement of hematocrit: the admi-
nistration of testosterone in hypogonadic men is as-
sociated with a dose-dependent increase in hemoglo-
bin. The increase in hemoglobin is higher in older men. 
Men with baseline hematocrit over 50% should be sub-
mitted to an accurate clinical assessment before con-
sidering ART38(B).

Disregard history of sleep apnea: the frequency of 
men with a new diagnosis of sleep apnea during ART 
is not statistically significant37(A). Cases of obstructive 
sleep apnea should be treated before starting ART39(B). 

Recommendation
The following procedures are recommended: lipid eva-
luation, baseline PSA level, baseline hematocrit level, dis-
regard history of sleep apnea.

HoW sHould tHE patiEnt undErgoing art 
bE monitorEd WitH rEgard to tHE 
frEquEncy of consultations?
Consultations should be held every three or six months 
after starting treatment, and then annually to evaluate if 
the symptoms have responded to treatment or if the pa-
tient is having any adverse effects. 

The patient should be questioned about urinary tract 
symptoms and sleep apnea. During the physical exami-
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nation, include rectal prostate examination and blood 
samples for measurement of testosterone, PSA, hemato-
crit and hemoglobin levels39(B).

Recommendation
Consultations should be held every three or six months 
after starting treatment, and then annually to evaluate if 
the symptoms have responded to treatment or if the pa-
tient had any adverse effects.

WHat lEvEl sHould tHE tEstostEronE dosE 
bE kEpt at for patiEnts undErgoing art?
The current data is insufficient to determine the opti-
mum level of testosterone for efficacy and safety. Curren-
tly, average-to-low levels for healthy young adults appear 
to be appropriate as therapeutic target.

Supraphysiological levels should be avoided. Phar-
macogenetics linked to AR (Androgen Receptor) may 
be a future option to individualize the optimal level of 
testosterone40(B).

Monitor testosterone levels 3 and 6 months after star-
ting ART. For patients that receive intramuscular replace-
ment, the levels of testosterone should be interpreted in 
midway between one injection and another38(B).

Recommendation
Currently, average or low levels for healthy young adults 
appear to be appropriate as a therapeutic target.

WHat lEvEl sHould HEmatocrit bE kEpt at 
for patiEnts undErgoing art?
In patients underg oing ART, hematocrit should be mea-
sured 3, 6 and 12 months after the start of treatment, and 
then yearly. An increase in hematocrit over 50% was the 
most common adverse effect found in ART according to 
a major review of evidence. This review showed that the-
re was a significantly higher number of participants with 
hematocrit above 50% in the group undergoing testoste-
rone replacement than the placebo group37(A). The criti-
cal threshold for hematocrit is not yet clear. Dose adjust-
ments may be required to keep hematocrit below 52% to 
55%39(B). According to another recommendation, if the 
hematocrit is above 54% ART should be discontinued un-
til the hematocrit returns to safe levels38(B).

Recommendation
Maintain the level of hematocrit at up to 54%.

WHat about livEr funcion tEsts?
The use of oral testosterone preparations could lead to he-
patotoxic effects. testosterone undecanoate is an oral pre-
paration that seems to have no significant hepatotoxicity.

A study with good evidence conducted with 237 men 
aged between 60 and 80 for 6 months showed no chan-
ges in liver function with ART using oral testosterone un-
decanoate. The study suggests that long term research is 
needed to establish safety41(A).

Intramuscular injections and transdermal prepa-
rations do not appear to be associated with liver dys-
function.

Therefore, the measurement of liver function is requi-
red only in patients with orally administered ART42(D).

Only 17a-alkylated oral preparations such as fluoxy-
mesterone and methyltestosterone display hepatotoxicity.

Recommendation
Liver function monitoring is not recommended in pa-
tients on ART with any pharmaceutical form other than 
17a-alkylated oral preparations. 

is it important to monitor bonE mass?
A systematic review of randomized clinical trials lasting 
6 months to 3 years that evaluated the effects of ART on 
bone mineral density remained inconsistent and inaccu-
rate, though bone mineral density appears to increase 
with ART43-45(A).

 It is recommended to assess bone mass of the lum-
bar spine and femur neck after one to two years of ART in 
hypogonadic men with osteopenia or osteoporosis38(B).

Recommendation
It is recommended to assess bone mass of the lumbar spi-
ne and femur neck after one to two years of ART in hypo-
gonadic men with osteopenia or osteoporosis.

HoW sHould prostatE cancEr bE 
monitorEd?
After starting ART, patients should be monitored for pros-
tate disease, with rectal examination and PSA measure-
ments 3, 6 and 12 months after treatment, and then an-
nually, if there are no abnormalities.

The patient should undergo prostatic investigation if:

1. PSA is higher than 4 ng/mL or 3 ng/mL in men with 
a high risk of prostate cancer;
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2. An increase in PSA levels higher than 1.4 ng/mL in 
any 12 month period during treatment;

3. The speed of any increase in PSA is higher than  
0.4 ng/mL/year, using the PSA level after 6 months 
of testosterone administration as a baseline (only va-
lid if the PSA levels are known for a period of more 
than two years);

4. Detection of prostatic abnormality during rectal 
examination38(B).

If the patient’s risk of prostate cancer is sufficiently high 
as stated above (suspected findings during rectal exami-
nation, increase PSA and other risk factors such as age, 
family history, race, etc.) an ultrasound-guided prostate 
biopsy is recommended38(B)46,47(A).

Recommendation
After starting ART, patients should be monitored for pros-
tate disease, with rectal examination and PSA measure-
ments 3, 6 and 12 months after treatment, and then an-
nually, if there are no abnormalities. The patient should 
undergo prostatic investigation if: PSA is higher than 4 
ng/mL or 3 ng/mL in high-risk patients, an increase in 
PSA higher than 1.4 ng/mL in any 12 month period du-
ring treatment, the speed of increase in PSA is higher than 
0.4 ng/mL/year, using the PSA level after 6 months of tes-
tosterone administration as baseline, and detection of 
prostatic abnormality during rectal examination.
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