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Key points

« Hypoactive sexual desire (HSD] is a condition in which a person presents absence or marked reduction of
desire or motivation to engage in sexual activity.

+ Testosterone (T) plays an important role in promoting sexual desire in women with reduced sexual desire
after the onset of menopause.

« The mechanisms by which testosterone improves HSD are not yet well understood.

* There is no cutoff point for serum testosterone levels that would indicate androgen deficiency in women
of any age.

+ Todate, there are no recommended serum testosterone levels to indicate or contraindicate its use in HSD.

» Off-label use of testosterone through various routes has been adopted and the evidence on this subject
must be discussed.

» Testosterone absorption varies according to the skin type and the vehicle used in its formulation.

Recommendations

» Measuring testosterone or other androgens is not indicated for the diagnosis of androgen deficiency.

+ Consider prescribing testosterone in physiological doses for women after natural or surgical menopause
or those with premature ovarian failure who present HSD without any other cause (dyadic, iatrogenic, psy-
chic, etc.) and without contraindications to its use.

» During the reproductive period, including perimenopause, the prescription of testosterone in physiologi-
cal doses is only indicated in the presence of HSD, and is not indicated for improving body composition or
well-being.

«  When prescribed, the transdermal route is preferred. The oral route should be avoided.

+ Asthere are noindustrialized products containing testosterone, manipulated testosterone is used. For this
reason, serum testosterone measurement is recommended before starting use and after three months for
the control and maintenance of physiological levels.

« Ifthere is noimprovement in sexual function within three to six months, its use should be discontinued.

» Available evidence points to low risk in using transdermal testosterone for up to three years.

Background

Sexual function undergoes changes throughout a
woman'’s life. The prevalence of dysfunctions increas-
es with advancing age, and is more marked after nat-
ural or surgical menopause, or due to oncological
treatment. Relationships, psychosocial factors and
comorbidities are important determinants of female
sexuality, but the role of sexual steroids is increasing-
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ly being discussed, since ovarian failure can be asso-
ciated with difficulty in arousal, orgasm and also with
genitopelvic pain.® The Women’s Health Across the
Nation (SWAN) study,®® including more than 3,000
participants, annually evaluated domains related to
women’s sexual function, such as the importance of
sex and the frequency of sexual intercourse and mas-
turbation, physical pleasure, emotional satisfaction,
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sexual desire, excitement and pain, with the aim to
evaluate the impacts of menopausal transition on
sexuality. A progressive increase in complaints of
dyspareunia associated with vaginal dryness and re-
duced sexual desire was observed in the six prospec-
tive measurements, regardless of comorbidities, the
woman'’s biopsychosocial condition and menopausal
symptoms, thereby valuing the association between
sexual dysfunctions, aging and sex steroid deficit.(

Therefore, itis necessary to highlight the import-
ant role of steroids in female sexual function, wheth-
er as facilitators of sexual drive, in the trophic action
on the genitalia, and in the synthesis and action of
some neurotransmitters and neuropeptides involved
in sexual response.®) Some characteristics of a wom-
an's expression of sexuality such as attractiveness,
predisposition for sexual interaction® and sexual
motivation (desire)® are also influenced by sexual
hormones.

Among sexual steroids, estrogens are mainly re-
sponsible for female reproductive maturation, while
androgens are considered metabolic, vascular and
sexual hormones.”” The main biological forms of
androgens in women are dehydroepiandrosterone
sulfate (DHEAS), dehydroepiandrosterone (DHEA),
androstenedione, testosterone (T) and dihydrotes-
tosterone (DHT). In circulation, active testosteroneis
bound to albumin or in its free form; and it becomes
inactive when bound to the sex hormone-binding
globulin (SHBG).®®

Several studies were carried out seeking to un-
derstand which steroid would be the most associated
with female sexual dysfunction and how situations
interfering with its levels could be corrected, finding
evidence of a possible positive correlation between
sexual desire and levels of free testosterone (r = 0.134),
androstenedione (r = 0.199) and DHEA (r = 0.155) in
women aged between 19 and 64 years.® Previous
studies have shown a risk for HSD and arousal dys-
function in women with DHEA levels below of the 10"
percentile,!'® in addition to a reduction in thoughts
and sexual frequency and a decrease in masturbation
when there is a reduction in testosterone, free testos-
terone and DHT levels.("?

Some authors have attempted to define an an-
drogen deficiency syndrome in women, which would
consist of symptoms such as fatigue, decreased
well-being and low sexual interest. However, after a
task force of exhaustive review of the criteria describ-
ing this syndrome, international entities took a stand
against such a diagnosis due to the lack of standard-
ization of the clinical picture and of serum testoster-
one values by age group, highlighting that circulating
levels of androgens do not reflect the action on target
tissues neither consider the individual sensitivity of
peripheral receptors.!®% Therefore, even though pre-
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scribing testosterone for women with changesin sex-
ual desire is considered a therapeutic option, there is
no cutoff point for serum testosterone levels in the fe-
male biological sex that define and characterize HSD
or androgen deficiency. Furthermore, there are few
countries in which the pharmaceutical industry pro-
vides testosterone formulations adjusted for women,
with the justification that safety data for prescribing
this hormone are insufficient. However, the informal
testosterone market is a reality throughout the world,
whether through the manipulation of formulas with-
out standardization or through clandestine sales. The
aim of this publication is to discuss some aspects of
hormone therapy with prescription of testosterone in
the treatment of HSD in women.

What is the effect of testosterone

on female sexual function?

Testosterone plays an important role in promoting
female sexual desire™ through mechanisms not
yet well understood. A systematic review and me-
ta-analysis showed that testosterone improves sex-
ual desire, arousal, the sensation of pleasure, the
frequency of orgasm and the ability to respond to
sexual stimulation, in addition to reducing suffer-
ing (distress]) due to complaints related to sexual
dysfunction in postmenopausal women with sexual
desire dysfunction.'®

In women, the ovaries, adrenal glands and pe-
ripheral tissues constitute the sources of androgens.
Testosterone, directly or through metabolization into
5-alpha-dihydrotestosterone (DHT), by the action of
the 5-alpha reductase enzyme or also by aromatiza-
tion into estradiol, modulates biochemical and phys-
iological mechanisms. Testosterone and DHT are
the most potent androgens. Proportionally, serum
testosterone derives mainly from ovarian secretion,
while part is secreted by the adrenal gland,” with
cholesterol as its substrate. Dihydrotestosterone is
produced from testosterone, metabolized by the ac-
tion of the 5-alpha reductase enzyme.

It is known that the activity of testosterone oc-
curs through the activation of its androgen recep-
tors in the central nervous system and the genitalia,
where they can be identified in the clitoris, labia mi-
nora and majora, vestibule and the vagina, among
others, and in all layers of the mucosa, including the
smooth muscle layer.l'®®) In addition to the direct ac-
tion on the androgen receptor, the effect of testoster-
one can be amplified by its conversion into DHT.9
Another activity of testosterone in the female body is
its aromatization to estrogen.

Testosterone and its DHT metabolite modulate
cellular function by genomic and nongenomic mech-
anisms. Through the genomic mechanism, testoster-
one or DHT bind to the androgen receptor by forming
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a complex that is activated and taken to the cell nu-
cleus to exert its effect on target genes, promoting
their modification to exert its action.®” The nonge-
nomic action occurs through testosterone or DHT
directly binding to the androgen receptor on the cell
membrane of the target tissue.®® Furthermore, the
action of testosterone can be prolonged by estrogen
with evidence that the increase in estradiol increas-
es the time that DHT acts in the medial preoptic area
of the central nervous system, responsible for sexual
behavior."2®

Studies have demonstrated a trophic action of
testosterone in the vagina, especially in the integrity
and contractility of the non-vascular smooth mus-
cle of the vaginal wall, its involvement in the neu-
rovascular mechanism that promotes relaxation of
the vascular smooth muscle, as well as in the pres-
ervation of the density of nerve fibers involved in
neurotransmission of the stimuli that regulate the
phases of excitation and lubrication.®¥ In animal
models, testosterone promotes mucification of the
vagina®) and favors lubrication by promoting an in-
crease in local blood flow,®® which will facilitate the
formation of transudate derived from the increase in
blood pressure in the vaginal wall.?”) In fact, a study
of women undergoing breast cancer treatment using
an aromatase inhibitor showed that the use of local
testosterone for a period of four weeks resulted in
an improvement in vaginal dryness, dyspareunia,
pH and the maturation index of the vaginal epitheli-
um,® suggesting a direct action of testosterone in
the vagina.

The physiology of female sexual dysfunction
involves biopsychosocial interfaces, and the defini-
tive etiology of HSD has not yet been fully clarified.
Several models of sexual response are proposed, and
the dual control model suggests that sexual response
is mediated by stimulus and inhibition factors. From
this perspective, the satisfactory sexual response is
the result of the interaction of hormones and excit-
atory neurotransmitters with emphasis on testos-
terone, estradiol, dopamine and norepinephrine.
Therefore, hypoactive desire could be a consequence
of a deficiency in the production of these substances
or an excess of inhibitory factors.9

How to characterize HSD and

what is its prevalence?

According to the criteria of the International
Classification of Diseases (ICD-11), HSD dysfunction
refers to a condition in which a person presents ab-
sence or a marked reduction in the desire or motiva-
tion to engage in sexual activity, manifested by any
of the following criteria: i) reduced or absent desire
(sexual thoughts or fantasies); ii) reduced or absent
desire to respond to erotic signals and stimulation;
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oriii) inability to sustain the desire or interest in sex-
ual activity once initiated, which are persistent, last
several months and associated with clinically signif-
icant distress.®

The prevalence of HSD varies cross-culturally. A
multicenter study involving European countries and
the United States of America showed a prevalence of
1% of HSD in European women between 20 and 29
years of age and 53% among women aged between 60
and 70 years. In American women, the prevalence of
HSD was 22% in those aged 20 to 29 years and 32% in
those aged between 60 and 70 years.®®" The PRESIDE
study demonstrated that sexual complaints associ-
ated with suffering in American women ranged from
8.9% in the 18-44 years age group, 12.3% between 45
and 64 years, and 7.4% in women aged 65 and over.(32

In a population survey in Brazil, the prevalence
of reduced sexual desire in women ranged from
6.9% to 32.3%, showing a progressive increase with
advancing age. In the age group of 18-39 years, the
prevalence is lower, but reaches 9.0% between 40
and 49 years old, 14.9% between 50 and 59 years
old, 25.7% between 60 and 69 years old and 32.3%
in women aged 70 or over.’® However, the distress
criterion was not assessed in this study, which still
leaves doubt about the real prevalence of HSD in the
Brazilian population.

Is there an indication for
prescribing testosterone for the
treatment of female HSD?
Several randomized and controlled clinical studies
show that testosterone with or without the addition
of estrogen increases sexual desire and well-being
in pre-, peri- and post-menopausal women, and in
women with surgical menopause,®¥ although they
have variable methodology and doses. Transdermal
testosterone at a dose of 300 pg/day was associated
with improvement in HSD, but this effect was not ev-
ident with the use of doses of 150 and 450 pg/day.
A randomized and controlled study using the trans-
dermal route in postmenopausal women aged 40-70
years also showed greater efficacy at a dose of 300
ung/day of testosterone in patches. After 24 weeks of
use, there was a significant increase in the frequency
of satisfactory sexual episodes in the treated group,
compared to placebo.®® These data were replicated
in hysterectomized women, demonstrating that this
same dose (300 pg/day) of testosterone resulted
in a 4.4-fold increase in testosterone and a five-fold
increase in free testosterone in relation to pre-treat-
ment levels.®

The positive results of the use of testosterone
on sexual function derive from studies that used
patches, although this technology is not available in
many countries, such as Brazil. Therefore, itis worth
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mentioning other formulations tested in studies
with smaller samples. Testosterone gel at a dose of
10 mg (in 1 g of hydroalcoholic gel) in association
with estrogen therapy was used in 53 postmeno-
pausal women and resulted in an increase in spon-
taneous sexual thoughts, fantasies, excitement and
orgasm.®) This study was replicated in 70 post-
menopausal women aged 40-60 years randomized
to daily oral use of 1 mg of estradiol valerate in as-
sociation with weekly use of 50 mg of testosterone
in transdermal gel. There was a 25% increase in total
testosterone and a significantimprovementin sexu-
al function measured by the female sexual function
index (FSFI1).38) Another study showed that the use
of intravaginal testosterone propionate gel of sili-
cone releasing 300 pg in women aged 40-70 years
resulted in improved sexual desire, lubrication and
dyspareunia.®® Sublingual testosterone on demand
at a dose of 0.5 mg associated with 50 mg of silde-
nafil resulted in a significant increase in satisfacto-
ry sexual events and improved sexual response.t?

Given the available evidence, testosterone has
been indicated for the treatment of HSD in natural or
surgical postmenopausal women undergoing oopho-
rectomy, or with premature ovarian failure.®J Another
publication, The Interational Society for the Study
of Women'’s Sexual Health Process of Care (ISSWSH),
includes indications for perimenopausal women in
their final reproductive years, and this recommen-
dation is supported by the physiology of androgen
decline and efficacy data, although based on weak
evidence.*”

Despite these data, to date Australia is the only
country that offers a product containing testoster-
one for use in women. The American Food and Drug
Administration (FDA) has not yet approved this prod-
uct for women, considering that safety data are still
insufficient. However, in the absence of testoster-
one-based products approved by government agen-
cies, off-label testosterone has been widely used in
women through products approved for men or formu-
lations prescribed by doctors for manipulation, which
are not standardized in terms of dose, vehicle used
and frequency of use, and do not have product quality
control.”? This implies an unpredictable risk to wom-
en’s health due to the lack of control over absorption
and time of use. Injections, subcutaneous implants
and cream or gel products that use similar doses to
treat male hypogonadism are not recommended for
use in women with perimenopausal and climacteric
sexual dysfunctions given the significant risk of sup-
raphysiological doses of testosterone, which can cul-
minate in irreversible side effects and increased car-
diovascular risk. Furthermore, manipulated formulas
are not approved by the FDA or regulatory bodies in
Brazil, which hinders the exact knowledge of the bio-

Rev Bras Ginecol Obstet. 2024;46:e-FPS07.

_ Challenges of prescribing testosterone for sexual dysfunction in women

availability, pharmacodynamics and pharmacokinet-
ics of these medications.(*)

How to prescribe testosterone

for women with HSD?

Since there is a lack of product options suitable for
women in conventional pharmacies, the only option
currently available in Brazil for prescribing testoster-
one to women is through manipulation, and the trans-
dermal route is preferred.”?

The use of testosterone implants is not advised
because it often results in supraphysiological testos-
terone levels as early as three months after implant
insertion and long-term effects are unknown.(3
Likewise, even though methyltestosterone in com-
bination with conjugated equine estrogen via oral
demonstrates improvement in sexual desire, it is not
recommended both because it maintains supraphys-
iological blood levels of testosterone and causes liv-
er toxicity.444%)

Therefore, considering the available evidence, for
starting HSD treatment in women, the recommenda-
tion is a daily dose of 300 pg transdermal testoster-
one® in patches to maintain effective physiological
levels. The dose can be increased up to 5 mg per day,
depending on clinical response, always using the con-
cept of the lowest effective dose.***®) However, patches
are not available in Brazil, and the most practical way of
prescribing for manipulation is in gel or cream.

Some variables can affect the quality of manip-
ulated preparations when prescribing a formula. The
percutaneous passage of testosterone is limited by
the barrier of the organized stratum corneum, the
molecular weight of testosterone and the character-
istics of the vehicle used to carry it.*® Considering
the vehicle to be used, Pentravan® (P) is a water-solu-
ble and fat-soluble vehicle with high permeation pre-
cision performance, which acts at pH levels from 2 to
12. It is hypoallergenic and can be applied to mucous
membranes and skin. The phospholipid nanosome
composition of P carries the drug through the skin,
favoring the permeation of the molecule to the der-
mis, where it will be taken into the bloodstream. Its
composition contains phospholipids that confer its
characteristic odor and favor the performance and
gradual permeation of testosterone, resulting in 55%
use of the applied dose.® In in vitro studies with the
skin of men and women, P showed good performance
in promoting the penetration and absorption of tes-
tosterone, achieving a penetration peak 4.2 times
greater at 10 hours in relation to the first hour of skin
exposure to 10% testosterone.®Y When using the vul-
vovaginal route, testosterone at a dose of 3 mg/mL
in P gel resulted in a significant increase in blood
testosterone concentrations that went from a basal
level of 20 £ 15 ng/dL to 312 + 264 ng/dL three hours
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after application. After 12 hours, serum testosterone
dropped rapidly to 67 = 40 ng/dL, returning to base-
line levels 24 hours after exposure. 52

On the other hand, when using the alcoholic vehi-
cle to prescribe testosterone, it is generally equipped
with other components to ensure better drug absorp-
tion. According to the manufacturer's leaflet for the
compound containing testosterone 10 mg/g, ethanol
accounts for 96% of the excipient, which also contains
isopropyl myristate, ethanol, sodium hydroxide and pu-
rified water, allowing an absorption of 9% to 14% of tes-
tosterone, significantly lower compared to P.5% Although
studies on the bioavailability of testosterone in an alco-
holic vehicle in women are still limited, the testosterone
available in Australia for use in women is prepared in an
alcoholic vehicle.5

When considering all the variables affecting
the final availability of testosterone, it is not possi-
ble to guarantee that these formulas will result in an
adequate dose for the woman. Therefore, base tes-
tosterone in suggested doses of 1-5 mg/mL for the
management of female HSD needs to be adjusted
according to the vehicle used (Table 1]. For example;
in high-performance vehicles, base testosterone at
a dose of 5 mg in 1 mL of P will result in a minimum
absorption of 2,500 p,%% which corresponds to a five
times greater dose than that needed by a woman.9
Base testosterone at a dose of 5 mg in 1 mL of the al-
coholic vehicle will result in a minimum absorption
of 450 p. Therefore, lower doses are suggested for
high-performance vehicles and larger doses for al-
coholic vehicles.®® It is also suggested that 1 dose/
pump releases 1 mL of the formula for application
on thighs, buttocks or lower abdomen, avoiding the
mammary lymphatic system. It is recommended
that the woman starts therapy and follow-up on a se-
rial basis in order to track possible effects of excess
androgens and evaluate the response to treatment.
This prescription should be suspended if there is no
improvement in symptoms within six months due to
the possible association of another cause for sexual
dysfunction.(*5%8) A baseline serum dosage of total
testosterone and another after three to four weeks
of daily use are recommended to adjust the dose.
Once the dose is maintained, reevaluate after three
months. For women in the reproductive period, in the
presence of serum levels within the physiological
range, total testosterone measurements can be car-
ried out every six months,®® as long as the same ve-
hicle and the indicated location for manipulation are
maintained while continuing its use.

What are the main aspects related

to testosterone absorption?

The influence of several aspects must be considered
when indicating the exogenous use of testosterone.
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Table 1. Testosterone bioavailability for women according to the
vehicle used

Dose Vehicle Absorption Prescription
example
Testosterone High 50%to 63% Testosterone
base1-6mg performance base.....2.0 mg
vehicle Pentravan®
(Pentravan) g.s......1.0mL
Alcoholic 9%to14%  Testosterone
vehicle base....5.0 mg
Alcoholic
vehicle
g.s...1.0mL

Testosterone absorption is influenced by factors
such as route of administration, skin thickness, pH
at the site of application, type of vehicle used for its
dilution, site of administration, in addition to individ-
ual variation in aromatase levels that can amplify the
conversion of testosterone into estrogens, but also
into DHT, which can, especially at the site of applica-
tion, increase hair growth.”

Oral, intramuscular, vaginal and transdermal
administration routes have already been tested in
postmenopausal women (natural and surgical).
When comparing different administration sites,
the absorption of topical testosterone in the vulva
was greater in relation to application on the skin of
the upper limb.®%® This finding was not replicated in
women of reproductive age, thereby suggesting that
changes in the skin after menopause in association
with changes due to advancing age may influence
the absorption of testosterone. The thickness of the
skin influences absorption, and thinner skin is more
favorable to greater testosterone absorption.*2 An
interesting fact is that the presence of hair and the
use of antiperspirant deodorants do notinfluence the
absorption of testosterone applied to the axilla.®

Thus, transdermal, percutaneous, oral and intra-
vaginal routes seem to increase the sexual function
of perimenopausal and climacteric women, but the
first two end up being the main choices given their
greater safety. However, consider the particular im-
portance of all these factors identified as modifiers
of absorption in the use of products required for ma-
nipulation, which indicates periodic control of serum
testosterone levels throughout the period of use.

What are the precautions for

applying testosterone to the skin?

For optimal absorption of the drug, the skin must be
dry and kept dry for a period of two to six hours after
application. When the skin is wet after applying tes-
tosterone gel, there is an 81% reduction in the amount
of testosterone availability and a 10%-14% reduction
in absorption.®® Care is needed regarding contact

Rev Bras Ginecol Obstet. 2024;46:e-FPS07.

5 I



I -

_ Challenges of prescribing testosterone for sexual dysfunction in women

between children and adults, skin-to-skin contact or
even with a barrier on the areas that received testos-
terone. Care in the contact of children and adults with
areas thatreceived testosterone isnecessary because
of the probability of drug absorption upon skin-to-slkin
contact or even with a tissue barrier.8) When skin ex-
posure is ceased, testosterone returned to basal levels
after 48 hours.

What are the adverse effects
of testosterone?
The most common effects in women using testos-
terone at physiological levels are acne, oily skin and
hair growth.0'® No serious adverse events have been
demonstrated when testosterone therapy was used
at doses reaching physiological levels found in wom-
en in the reproductive phase.('®

High-dose testosterone and its esters are used
in transgender men to promote the appearance
of desired masculine characteristics and consti-
tute an important model for evaluating the benefi-
cial and adverse effects of testosterone use on the
female body with intact and functioning ovaries.
The literature provides data on up to 17 years of
follow-up of trans men using testosterone undeca-
noate. Changes in the lipid profile were observed,
with a reduction in HDL-c and an increase in LDL-c
and triglycerides, without an increase in the risk of
death in the younger population.t®? However, long-
term effects, when this population reaches the age
of greatest cardiovascular risk, are unknown. Note
that virilizing testosterone levels contribute to sup-
press circulating insulin concentrations and in-
crease proteins in the insulin signaling pathway in
the liver and the altered phosphorylation of key pro-
teins in the control of insulin sensitivity, suppress-
ing insulin signaling in adipose white tissue.®®

When is vulvar testosterone indicated?
The vulvar use of testosterone derives from the treat-
ment of lichen and is based on the higher concentration
of androgen receptors in the vulva. However, there is no
randomized and controlled study to test this formula-
tion for the treatment of HSD. The dose used in the for-
mulations is 2% testosterone propionate in petrolatum
and has been used in the vulva by applying to the labia
minora, clitoris and vaginal introitus.®®® Some studies
have evaluated the use of vaginal testosterone to treat
the Genitourinary Syndrome of Menopause (GSM) and
dyspareunia, although with a low number of cases and
without important effects in relation to improving sex-
ual desire.(65¢8)

There are studies evaluating the administration
of 2 mg of testosterone propionate vaginally and
showing different absorption. A pealk in serum levels
of total and free testosterone was observed after six
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hours of application by this route in a population of
ten healthy women aged between 20 and 40 years.(®”
Testosterone propionate at a dose of 2 mg in neutral
intravaginal cream promoted a maximum serum tes-
tosterone peak of 771 nmol/L 5.5 hours after exposure
to testosterone, against 2.99 nmol/L during placebo
use, although the peak testosterone did not result in
increased genital and central sexual response.®”)

In contrast, although the topical use of estrogens
is the gold standard for the treatment of GSM, studies
with vaginal DHEA preparations for this purpose have
been carried out with data demonstrating improvement
in dyspareunia and vaginal atrophy, in addition to im-
proved sexual function. There is a formulation available
in some countries (not in Brazil) for purchase in phar-
macies in the format of vaginal ovules containing DHEA.
Safety data for its use in specific conditions, such as in
women with breast cancer are still unavailable.(556859)

Conclusion

The use of transdermal testosterone in climacteric
women may result in improved sexual function in
women with HSD. Other causes of this dysfunction
should be evaluated and considered before prescrib-
ing testosterone. Given the lack of formulations avail-
able on the market, women who use this therapy need
to be advised regarding the lack of safety data on ma-
nipulated formulasin relation to bioavailability, phar-
macokinetics and pharmacodynamics, in addition to
the lack of long-term studies. It is recommended to
measure baseline testosterone levels before starting
treatment and after three to six weeks, in addition to
maintaining a routine clinical and laboratory evalu-
ation in a serial manner, monitoring possible effects
of excess androgens. Regarding GSM, the use of vag-
inal DHEA seems to present good results in relation
to dyspareunia and vaginal atrophy, although data to
support universal recommendations are still lacking.
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