POSITION STATEMENT, PART 2

The Role of "Testosterone
Therapy in Post-

menopausal Women:

Position Statement of The North
American Menopause Society

With this article, Menopause Management continues its reprint
of The North American Menopause Society's Position Statement
addressing testosterone (reprinted with permission from
Menopause 2005;12:497-511). Part 1 was reprinted in the
November/December 2005 issue; this is the second and final
part of the statement. The full report is available at
www.menopause.org/aboutmeno/consensus.html.

Clinical Evaluation

In selecting postmenopausal women
for testosterone therapy, clinical fac-
tors are generally of much greater
importance than serum hormone
levels, especially given the relative
unreliability of most clinically avail-
able testosterone assays for women
and the multiple causes of sexual
desire disorders.

Erratum

— Wulf H. Utian, MD, PhD

Postmenopausal women present-
ing with complaints of decreased
sexual desire, arousal, or response
may be appropriate candidates to
evaluate for testosterone therapy. In
the clinical evaluation, the primary
goal is to rule out alternative causes
of the woman’s sexual concerns.

Potential candidates for testos-
terone therapy should have a com-

Menopause Management regrets that errors were inadvertently introduced into
the reprint of Part 1 of this statement. The errors concerned units of measure of
testosterone; namely, milligram (mg) was used instead of microgram (ug). The
corrected information is provided on page 26.
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prehensive clinical evaluation. This
includes a psychosexual and psy-
chosocial history, a complete medical
history including medications that
may have an impact on sexual func-
tioning, and a physical examination.

Laboratory tests should be or-
dered as indicated. Tests may in-
clude thyroid-stimulating hormone
levels, complete blood cell count,
prolactin levels, or a pelvic ultra-
sonogram. The impact of physical,
psychological, emotional, and rela-
tionship factors on sexual function
must be considered. The Mel-
bourne Women’s Midlife Health
Project’ found that the most impor-
tant factors affecting a middle-aged
woman’s sexual interest, arousal,
and enjoyment were her prior level
of sexual function, change in partner
status, feelings toward partner, and
estradiol levels (see Table 6). Al-
though declining estradiol levels at
menopause are associated with de-
clining domains of sexual function
and physiologic conditions linked to
sexual concerns (eg, vaginal atrophy;,



dyspareunia), the impact is not as
great as these psychological factors.

Testosterone testing

The accuracy of commercially
available testosterone assays has
caused some concern, particularly
with regard to sensitivity at the low
levels typical for postmenopausal
women. Most commercially avail-
able assays were designed to meas-
ure testosterone levels in men,
which are approximately 10 times
higher than in women.

In general, testosterone levels
should not be used to diagnose
testosterone insufficiency or to
monitor the efficacy of therapy in
postmenopausal women. Testos-
terone levels may be helpful as a
safety measure to ensure that the
testosterone levels are not elevated
before or during testosterone ther-
apy. Neither the normal physiolog-
ic range for testosterone levels nor
an absolute threshold for testos-
terone insufficiency in postmeno-
pausal women has been established.
The reference range provided by
the testing laboratory is commonly
used.

Blood samples for laboratory
analysis should be drawn in the
morning, typically before 10 am. A
diurnal variation in testosterone se-
cretion has been noted, with peak
levels found in the early morning.”

The following is a list of labo-
ratory tests used for evaluating
testosterone levels.

Total testosterone. This is the total
amount of testosterone in the cir-
culation. Many though not all
commercial laboratories provide
accurate measurements for total
testosterone. As these assays were
developed to measure testosterone

Table 6.

Potential contributors to decreased sexual function in

postmenopausal women

Psychosocial issues
Previous attitudes toward sex

Social customs and religious beliefs regarding sex

Poor partner relationship
Feelings toward partner
Length of relationship

Partner's decreased capacity for sexual activity

Partner's loss of interest in sex
No available partner

Life stressors from work, family, relationships

Negative body image

Psychological disorders
Depression
Anxiety
Other psychiatric illness

Medical conditions

Menopause (lower levels of endogenous estrogen, testosterone)

Vaginal atrophy

Vasomotor symptoms
Age-related decline in sexual drive
Fatigue
Incontinence

Chronic illness, including cardiovascular disease, diabetes mellitus, arthritis, renal failure
Cancer, particularly gynecologic or breast cancer

Pharmacologic agents

Psychotropics: selective serotonin-reuptake inhibitors, tricyclic antidepressants,
benzodiazepines, barbiturates, anxiolytics, sedatives

Cardiovascular: beta-blockers, clonidine, methyldopa, spironolactone
(which has antiandrogenic properties)

Hormones: gonadotropin-releasing hormone agonists and antagonists, corticosteroids,

antiandrogens

Recreational drugs: alcohol, marijuana, cocaine, heroin, methadone

in men, they may be insensitive to
the low testosterone levels typical
for postmenopausal women. All
measures of free testosterone are
dependent on an accurate total
testosterone measurement.

Free testosterone. This is a direct
measurement of the level of testos-
terone that is not bound to SHBG
or albumin in the -circulation.
Equilibrium dialysis is generally
considered the most accurate test
of free testosterone, as long as it is
undertaken in conjunction with a
highly sensitive method for meas-

uring total testosterone. However,
this test is labor intensive, lengthy,
and costly, and it is not available in
most hospital and commercial lab-
oratories. Direct analogue im-
munoassays of free testosterone,
the assay type available in most
clinical laboratories, is not recom-
mended because it is unreliable and
lacks precision at the low levels
found in women."

Rather than directly measuring
free testosterone concentrations,
the level of free testosterone can be
calculated using a ratio of total
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testosterone to SHBG, called the
free testosterone index (or free an-
drogen index). Results have been
shown to accurately correlate with
free testosterone levels measured
by equilibrium dialysis."***' Figure 1
provides a formula for calculating
the free testosterone index.

The free testosterone concentra-
tion can also be calculated with an
equation created by Sodergard et
al® that uses total testosterone, al-
bumin, and SHBG. This equation
provides values that are as accurate
as free testosterone measured by
equilibrium dialysis,"**¢' and it is
the most accurate calculated free
testosterone value available. How-
ever, the calculation is complex,
which limits its use in clinical prac-
tice. Some laboratories are able to
provide this calculated value.

Bioavailable  testosterone. This
measures testosterone not bound
to SHBG plus the portion of total
serum testosterone loosely bound
to albumin, typically about 20% of
total testosterone. Because the por-
tion bound to albumin is easily dis-
placed, thereby becoming “free,”
some clinicians prefer to wuse
bioavailable testosterone as a meas-
ure of free testosterone.

Salivary measurements. This pro-

Total T (ng/dL)
SHBG (nmol/L)

or

Total T (nmol/L)
SHBG (nmol/L)

vides a measurement of testos-
terone levels in saliva. These assays
have questionable reliability and
accuracy, especially in the low
ranges seen in women. Further-
more, salivary concentrations of
testosterone represent only a small
fraction of the amount in circula-
tion, and accurate measurement is
limited by the imprecision of avail-
able assays. Their use in clinical
practice is not recommended.

Estrogen testing

It is not necessary to measure en-
dogenous estrogen levels. Post-
menopausal women not using es-
trogen therapy can be assumed to
have low estrogen levels. Women
receiving standard doses of post-
menopausal estrogen therapy typi-

x 3.47 = free T index

x 100 = free T index

Figure 1. Free testosterone index calculation

Note: Most laboratories report total T as ng/dL and SHBG as nmol/L. Multiplying by 3.47 (the conversion
factor for testosterone between ng/dL and nmol/L) corrects for the units.
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cally have estrogen levels similar to
those of reproductive-aged women.

A trial of estrogen therapy
should be considered before initi-
ating testosterone therapy in a
woman experiencing bothersome
menopause-related symptoms, in-
cluding hot flashes, vaginal dry-

ness, or dyspareunia.

Conclusions

Although not all total testosterone
assays are reliable measures of the
low concentrations typical for post-
menopausal women, the test is
clinically useful to rule out a testos-
terone excess state (either endoge-
nous or secondary to testosterone
treatment) rather than to identify
testosterone insufficiency. Clinical
practice standards for low testos-
terone levels in postmenopausal
women have not been established.
In general, clinicians should use the
reference range provided by the
testing laboratory. Measuring es-
trogen levels in postmenopausal
women is unlikely to provide addi-
tional useful information.

Testosterone Therapies
No testosterone product is govern-
ment-approved in the United
States for treating symptoms of
sexual dysfunction in women; an
IM testosterone enanthate product
(Delatestryl) available in Canada
was approved nearly 50 years ago
for “frigidity.” However, a few pre-
scription testosterone-containing
products are government-approved
for use by women and men, some
of which are used off-label to treat
sexual desire disorders in post-
menopausal women.
Custom-compounded formula-
tions containing testosterone are also



available through prescription, but
these formulations are not subject
to the stringent quality control
standards of government-approved
products. As a result, they may have
inconsistent quality and dosing. Al-
s0, clinical trials have not evaluated
either their safety or efficacy for
any indication, including improve-
ment of sexual function in women.

The following section profiles
the available testosterone formula-
tions and routes of administration.

Oral testosterone

When taken orally, micronized
testosterone is generally not well
absorbed and does not result in
measurable blood levels. Thus, a
chemical process (eg, methylation)
is used to create testosterone deriv-
atives that can provide adequate
bioavailability and acceptable dos-
ing consistency when administered
orally.

The only testosterone-containing
product with FDA approval to treat
menopause-related symptoms is an
oral tablet that combines esterified
estrogens and methyltestosterone
(Estratest, with 1.25 mg esterified
estrogens plus 2.5 mg methyl-
testosterone; Estratest HS, with
0.625 mg esterified estrogens plus
1.25 mg methyltestosterone). This
product is indicated for the treat-
ment of moderate to severe vaso-
motor symptoms unresponsive to
estrogen. However, it is often used
off-label to treat symptoms of sex-
ual desire disorders in postmeno-
pausal women.

In Canada, one oral testosterone
derivative—testosterone undecan-
oate (Andriol)—is used in post-
menopausal women to treat symp-
toms of sexual desire disorders, but

it is government-approved only for
male androgen deficiency. For
women, it is commonly dosed at 40
mg/day, but the optimal dose is not
known. Testosterone undecanoate
is rapidly absorbed, resulting in
substantially increased blood levels
within 2 to 4 hours.® In addition, it
has some of the same metabolic ef-
fects as methyltestosterone.

All oral testosterone formula-
tions undergo first-pass hepatic
metabolism, increasing the risk of
adverse effects on lipids and liver
function. Prolonged use of high
doses of oral testosterone has been
associated with liver dysfunction in
women, including hepatomas and
hepatocellular carcinomas. Oral
formulations also reduce HDL
cholesterol levels and triglycerides
in estrogen-treated women #4442

Transdermal testosterone gels,
creams, and ointments
Testosterone is well absorbed
through the skin.** Two testos-
terone transdermal gels (AndroGel
and Testim) have been govern-
ment-approved in the United
States (AndroGel is approved in
Canada) for use in men. These
products deliver high doses of
testosterone, which can cause mas-
culinizing side effects in women.

However, some clinicians modify
the dose for off-label use in women
by reducing the amount applied,
although it is difficult to accurately
regulate the amount of testos-
terone delivered.

Despite the lack of clinical trials
and quality-control standards,
custom-compounded testosterone
gels, creams, and ointments are
popular formulations for improv-
ing women’s sexual desire. For
women, an appropriate dose of
compounded 1% testosterone gel,
cream, or ointment is 0.5 g/day,
which should deliver 5 mg of
testosterone daily, one tenth the
generally prescribed dose for men.
The product can be applied direct-
ly to any skin surface (but com-
monly the clitoris, labia, thigh,
arm, or abdomen) several times
weekly. Genital application has the
potential to increase sensitivity in
the genital tissues, but it is often as-
sociated with local irritation.

Absorption and response may be
erratic or unpredictable, requiring
close clinical monitoring. Supra-
physiologic levels are likely if large
doses are applied. There is also a
risk of drug transfer to another
person through skin contact, al-
though the likelihood of side ef-
fects in others is low, even after in-
tense skin contact.” In addition,
some women find these formula-
tions messy.

Transdermal testosterone
patches

Although transdermal patch ad-
ministration is a well accepted
method of testosterone delivery in
men, there are no available testos-
terone patches with appropriate
doses for women. Androderm
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and Testoderm, two testosterone
patches government-approved in
the United States (Androderm is
approved in Canada) for use in
men, deliver high doses of testos-
terone that can cause masculinizing
side effects in women. These
patches, either whole or in part,
should not be used by women.
Patches delivering lower testos-
terone doses (150-300 pg/day) are
being investigated for wuse in
women. Clinical trial reports indi-
cate that a 300-pg/day dose for 3 to
6 months is generally safe and ef-
fective for the treatment of sexual
desire disorder in surgically induced
postmenopausal women receiving
concomitant estrogen therapy.***

Subcutaneous testosterone
pellets

There is no government-approved
testosterone pellet available in the
United States or Canada. However,
custom-compounded testosterone
pellets are available. Although tests
have found that some of these for-
mulations deliver stable levels of
testosterone, there is a risk of
achieving supraphysiologic levels
in women.*

Other risks include the surgical
procedure required for insertion
and removal, discomfort at the in-
sertion site, and infection.

Intramuscular testosterone
In the United States, all testos-
terone products administered by
IM injection are approved for use
only in men. Recommended doses
are inappropriate for women, al-
though a smaller dose may be used
in women.

In Canada, testosterone enan-
thate for injection (Delatestryl) is
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government-approved for the treat-
ment of “frigidity” in women at an
IM dose of 100 mg every 4 weeks. A
combination of 150 mg/mL testos-
terone enanthate, 7.5 mg/mL estra-
diol dienanthate, and 1 mg/mL
estradiol benzoate (Climacteron),
administered 0.5 to 1.0 mL IM
every 4 to 6 weeks, is approved for
use in postmenopausal women, ei-
ther spontaneous or surgically
induced, to treat menopause symp-
toms and estrogen induced osteo-
porosis. This drug is sometimes
used off-label for treating symptoms
of sexual desire disorders.

Testosterone administered by
IM injection often results in supra-
physiologic levels immediately af-
ter administration, followed by low
levels over time. Peaks may result
in both side effects and tachyphy-
laxis, leading to increased dosing
requirements to obtain the same
therapeutic effect. Resulting testos-
terone levels can be modified by
adjusting the dose and the injection
frequency. Injection may be un-
comfortable for some women and
proper injection technique is re-
quired to reduce the risk of infec-
tion or nerve injury.

Sublingual and buccal
testosterone

These routes result in rapid ab-
sorption and turnover, requiring
increased doses for an effect. There
are no FDA-approved formula-
tions of testosterone that have a
sublingual route of administration.
However, a buccal formulation
(Striant) is FDA-approved for use
in hypogonadal men; no buccal
product is approved in Canada.
Custom-compounded sublingual
and buccal preparations are avail-
able. Clinical trials have not deter-
mined the appropriate doses for
women. Some recipients complain
that sublingual preparations have
an unpleasant taste.

Testosterone products in
development

Several testosterone-containing
products appropriately dosed for
women are being investigated for
the treatment of sexual desire dis-
orders in postmenopausal women

(see Table 7).

Adverse effects
The potential risks associated with
testosterone therapy in postmeno-
pausal women are not well defined.
Commonly reported adverse ef-
fects are acne and excess facial hair.
High testosterone doses causing
supraphysiologic levels could result
in lowering of the voice (which
could be permanent), clitoral en-
largement, excess body hair, ede-
ma, erythrocytosis, and liver dys-
function. Psychological changes
(eg, increased anger or aggression)
also are potential risks.

Adverse changes in lipids and
liver function tests have been ob-
served with testosterone, but pri-



Table 7.

Testosterone products in development for female sexual desire
disorders

Formulation Product name, developer Trial status
Oral methyltestosterone Estratest, Solvay Pharmaceuticals, Inc. Phase 2/3
(plus esterified estrogens)

Testosterone cream Androsorb, Novavax, Inc. Phase 2
Testosterone gel Tostrelle, Cellegy Pharmaceuticals, Inc. Phase 2/3
Testosterone gel LibiGel, BioSante Pharmaceuticals Phase 2/3
(plus estrogen)

Testosterone patch Intrinsa, Procter & Gamble Pharmaceuticals Phase 3
Testosterone spray Testosterone MDTS, Vivus, Inc. Phase 2
(metered-dose transdermal

system)

Vaginal ring [No product name], Warner Chilcott Phase 2

marily only with oral formula-
tions. Studies have found that the
risk of masculinizing side effects is
generally low and dose dependent.
With topical testosterone, hair
growth or skin irritation may oc-
cur at the application site. In gen-
eral, adverse effects can be mini-
mized if testosterone levels are
maintained within appropriate
physiologic ranges.

Contraindications are focused
primarily on those associated with
postmenopausal estrogen therapy,
because most data were collected in
women receiving concomitant es-
trogen therapy. Nevertheless,
testosterone is generally not rec-
ommended for use in women with
breast or uterine cancer or with
cardiovascular or liver disease.

Adverse effects of testosterone
therapy in postmenopausal women
not receiving concomitant estro-
gen therapy have not been deter-
mined.

Monitoring
During testosterone therapy, moni-
toring should include a subjective

assessment of sexual desire, re-
sponse, and satisfaction. Women al-
so should be evaluated for potential
adverse effects, such as acne and hir-
sutism, as these may be signs of ex-
cess dosing. Establishing baseline
levels for lipids and liver function
tests may be prudent before initiat-
ing testosterone therapy, particular-
ly with oral testosterone. The tests
may be performed 3 months after
initiating therapy, and if levels are
stable, annually thereafter. Testos-
terone treatment should be reduced
or stopped if adverse events occur.

The free testosterone index may
be used to determine whether
testosterone levels exceed the ap-
propriate physiologic range, to help
reduce the risk of adverse events as-
sociated with supraphysiologic
testosterone levels. This index is
appropriate for monitoring all
testosterone formulations except
oral methyltestosterone, which can-
not be detected by standard testos-
terone assays.

The free testosterone index
should be checked after 2 or 3
months of therapy. If levels do not

exceed the desired range, addition-
al testing may be delayed for 6 to
12 months.

If improvements in sexual func-
tion do not result after approxi-
mately 3 months of treatment,
testosterone doses may be in-
creased until testosterone levels
reach the upper limit of the normal
range for reproductive-aged
women. If therapy remains ineffec-
tive, it should be stopped.

Counseling

Any recommendation for testos-
terone therapy should be accompa-
nied by a full explanation of the po-
tential benefits and risks of therapy.
Women must be informed that
none of the commonly used testos-
terone therapies are government-
approved for the treatment of
symptoms related to female sexual
function, and therefore, therapeu-
tic use will be off-label. In addition,
they should understand that poten-
tial risks are associated with a ther-
apy for which safety and efficacy
data are limited, including data on
long-term use or use without con-
comitant estrogen therapy. Docu-
mentation of this discussion should
be recorded in the medical record.

Recommendations

Based on the evidence, The North

American Menopause Society sup-

ports the following recommenda-

tions regarding testosterone use in
postmenopausal women.

* Postmenopausal women may be
candidates for testosterone ther-
apy if they present with symp-
toms of decreased sexual desire
associated with personal distress
and have no other identifiable
cause for their sexual concerns.
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* Testosterone therapy without
concomitant estrogen therapy
cannot be recommended, be-
cause there are no data on the
safety and efficacy of testos-
terone therapy in women not us-
ing concomitant estrogen.

* Laboratory testing of testos-
terone levels should be used on-
ly to monitor for supraphysio-
logic testosterone levels before
and during therapy, not to diag-
nose testosterone insufficiency.
Laboratory assays are not accu-
rate for detecting testosterone
concentrations at the low values
typically found in postmeno-
pausal women, and no testos-
terone level has been clearly
linked to a clinical syndrome of
hypoandrogenism or testosterone
insufficiency. Oral methyltestos-
terone cannot be measured by
standard assays.

* Testosterone values vary from
laboratory to laboratory. In as-
sessing results of testosterone
testing, clinicians should use the
reference ranges provided by the
testing laboratory.

® The simplest and most readily
available clinical estimate of free
testosterone is the free testos-
terone index, calculated from to-
tal testosterone and SHBG.

® The Sodergard equation for free
testosterone uses total testos-
terone, SHBG, and albumin.
Although it is a more complex
formula, it provides a more accu-
rate calculation than the free
testosterone index. It is an option
to consider if the testing labora-
tory can provide the calculation.

* Salivary testing is not considered
to be a reliable measure of testos-
terone levels.
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* Before initiating testosterone
treatment, baseline profiles for
serum lipids and liver function
tests should be established and
retesting at 3 months considered.
If stable, annual testing is advised.

* 'Testosterone therapy should be
administered at the lowest dose
for the shortest time that meets
treatment goals.

* Transdermal patches and topical
gels or creams may be preferred
over oral products based on their
avoidance of first-pass hepatic
effects documented with oral
formulations. However, only
oral and IM testosterone prod-
ucts for women are currently
government-approved.

¢ Pellet and IM formulations have
a risk of excessive dosing. Also,
administration may be uncom-
fortable.

® Products formulated specifically
for men provide excessive doses
for women and should not be
used unless doses are reduced
considerably and blood testos-
terone levels are monitored close-
ly for supraphysiologic levels.

* Custom-compounded products
should be used with caution be-
cause the dosing may be more

inconsistent than it is with gov-
ernment-approved products.

® There are insufficient data for
any conclusions to be made re-
garding the efficacy and safety of
testosterone therapy exceeding
6 months.

* Therapeutic monitoring should
include subjective assessments of
sexual response, desire, and sat-
isfaction as well as evaluation for
potential adverse effects.

e If adverse events are observed,
dose reductions are advised. If
the adverse events do not dimin-
ish with lower doses, therapy
should be discontinued.

* Contraindications are focused
primarily on those associated
with estrogen therapy. However,
testosterone therapy should not
be initiated in postmenopausal
women with breast or uterine
cancer or with cardiovascular or
liver disease.

* Counseling regarding the poten-
tial risks and benefits of testos-
terone use and the limitations of
formulations not government-
approved should be provided be-
fore initiating therapy.
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Menopause Management regrets that errors were inadvertently introduced into the reprint of Part 1 of this statement. The er-
rors concerned units of measure of testosterone; namely, milligram (mg) was used instead of microgram (ug). The corrected
information is provided below.

from Table 3, page 18:
Randomized controlled trials of testosterone for sexual desire disorders in postmenopausal women

Year Author Intervention (dose/d) Menopause type N Duration (mo) Design Result

2000 Shifren® Oral CEE (0.625 mg) £ T patch | 75 3 DB, CO S
(150 or 300 pg)

2005 Braunstein”” Oral estrogen + T patch | 447 6 DB, PG S
(150, 300, or 450 ug)

2005 Buster®® Oral/transdermal estrogen + | 533 6 DB, PG S

T patch (300 ug)

CEE, conjugated equine estrogens; CO, crossover; DB, double blind; E, estradiol; E benz, estradiol benzoate; E dien, estradiol dienanthate; EE, esterified estrogens; E val, estradiol valerate; |,
surgically induced menopause; Inj, injection; mT, methyltestosterone; N, natural (spontaneous) menopause; NS, nonsignificant results; PG, parallel-group; S, significant results; SB, single blind;
T, testosterone; T enan, testosterone enanthate; T und, testosterone undecanoate.

from page 19:

Exogenous testosterone

Shifren and colleagues evaluated the effect of testosterone patches with release rates of 150 or 300 pg/day in surgically induced
postmenopausal women aged 31 to 56 years (mean age, 47 years) with self-reported impaired sexual function since menopause.

In a 24-week trial, Braunstein and colleagues” evaluated the efficacy and safety of transdermal patches delivering testosterone
doses of 150, 300, or 450 pg/day in postmenopausal women (aged 24 to 70 years) with low sexual desire causing personal distress.

Well-being
However, significant improvements in well-being scores were reported in a well-designed, crossover study using a testosterone
patch (300 pg/day but not 150 pg/day) plus oral CEE in surgically induced postmenopausal women.*

from page 20:

Hirsutism and acne

More recently, a 24-week parallel-group trial’” using transdermal testosterone patches with doses of 150, 300, or 450 pg/day had
similar incidences of hirsutism, acne, and other androgenic adverse events in all treatment groups.

from Table 5, page 22:

Randomized controlled trials of testosterone therapy on various end points in postmenopausal women

Year Lead author Intervention dose/d N Mo End point Design

2000 Shifren® Oral E (0.625 mg) £ T patch (150 or 300 ug) 75 8 Well-being, coagulation, DB, CO
hirsutism/acne

2005 Buster®® Oral/transdermal estrogen £ T patch (300 ug) 533 6 Lipids, coagulation, DB, PG

cardiovascular, hirsutism/acne

CEE, conjugated equine estrogens; CO, crossover; DB, double blind; E, estrogen; E benz, estradiol benzoate; E dien, estradiol dienanthate; EE, esterified estrogens; E val, estrogen valerate;
inj, injection; mT, methyltestosterone; PG, parallel group; SB, single blind; T, testosterone; T enan, testosterone enanthate; T und, testosterone undecanoate.
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