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Abstract

Background: The Global Consensus Position Statement on the Use of Testosterone Therapy for Women
(Global Position Statement) recommended testosterone therapy for postmenopausal women with hypoactive
sexual desire disorder (HSDD).

Aim: To provide a clinical practice guideline for the use of testosterone including identification of patients,
laboratory testing, dosing, post-treatment monitoring, and follow-up care in women with HSDD.

Methods: The International Society for the Study of Women’s Sexual Health appointed a multidisciplinary panel
of experts who performed a literature review of original research, meta-analyses, review papers, and consensus
guidelines regarding testosterone use in women. Consensus was reached using a modified Delphi method.
Outcomes: A clinically useful guideline following a biopsychosocial assessment and treatment approach for the
safe and efficacious use of testosterone in women with HSDD was developed including measurement, indi-
cations, formulations, prescribing, dosing, monitoring, and follow-up.

Results: Although the Global Position Statement endorses testosterone therapy for only postmenopausal wo-
men, limited data also support the use in late reproductive age premenopausal women, consistent with the
International Society for the Study of Women’s Sexual Health Process of Care for the Management of HSDD.
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Systemic transdermal testosterone is recommended for women with HSDD not primarily related to modifiable
factors or comorbidities such as relationship or mental health problems. Current available research supports a
moderate therapeutic benefit. Safety data show no serious adverse events with physiologic testosterone use, but
long-term safety has not been established. Before initiation of therapy, clinicians should provide an informed
consent. Shared decision-making involves a comprehensive discussion of off-label use, as well as benefits and
risks. A total testosterone level should not be used to diagnose HSDD, but as a baseline for monitoring.
Government-approved transdermal male formulations can be used cautiously with dosing appropriate for
women. Patients should be assessed for signs of androgen excess and total testosterone levels monitored to
maintain concentrations in the physiologic premenopausal range. Compounded products cannot be re-
commended because of the lack of efficacy and safety data.

Clinical Implications: This clinical practice guideline provides standards for safely prescribing testosterone to
women with HSDD, including identification of appropriate patients, dosing, and monitoring.

Strengths & Limitations: This evidence-based guideline builds on a recently published comprehensive meta-
analysis and the Global Position Statement endorsed by numerous societies. The limitation is that testosterone therapy
is not approved for women by most regulatory agencies, thereby making prescribing and proper dosing challenging.
Conclusion: Despite substantial evidence regarding safety, efficacy, and clinical use, access to testosterone
therapy for the treatment of HSDD in women remains a significant unmet need.

Keywords: systemic testosterone, hypoacitve sexual desire disorder, clinical practice guideline, female sexual

dysfunction, ISSWSH

Introduction

TESTOSTERONE HAS BEEN an important evidence-based,
albeit controversial, therapy for women with hypoactive
sexual desire disorder (HSDD). Over the past 2 decades,
multiple publications consisting of original research, re-
views, and meta-analyses have supported the use of testos-
terone therapy for HSDD in postmenopausal women.'™ The
Global Consensus Position Statement on the Use of Testos-
terone Therapy for Women (Global Position Statement) was
recently published simultaneously in 4 journals, with authors
representing 10 societies including the International Society
for the Study of Women’s Sexual Health (ISSWSH) and
endorsed by the ISSWSH and 10 other sexual medicine,
endocrine, obstetrics and gynecology, and menopause soci-
eties.® The Global Position Statement is the most compre-
hensive, evidence-based guideline to date, superseding all
previous guidelines. It provided clinical guidance regarding
the use of testosterone therapy in women, examining the ef-
fect on sexual function; well-being, mood, and cognition;
musculoskeletal effects; cardiovascular and breast health; as
well as androgenic side effects and adverse events. The
conclusions were developed based on the systematic review
and meta-analysis of the benefits and risks of testosterone
therapy in women,” and the clinical practice recommenda-
tions were based on the expert opinion and the consensus of
the panelists. According to the Global Position Statement, the
sole evidence-based indication for testosterone therapy is
HSDD in postmenopausal women, using a biopsychosocial
assessment and treatment model.° The Global Position
Statement provides the evidence and standard of care for the
use of testosterone in women and serves as the basis for this
clinical guidance document. There remains a need for a
consensus clinical practice guideline that provides a com-
prehensive management strategy for the use of systemic
testosterone in women with HSDD. The purpose of the
present article is to provide specific recommendations re-

garding identification of patients, laboratory testing, dosing,
monitoring, and follow-up care in the consideration of tes-
tosterone therapy for HSDD in women.

Background on Regulatory Issues

Government-approved testosterone products for HSDD in
women are not currently available in the United States or ap-
proved by any national regulatory authority except in Aus-
tralia. 2 transdermal testosterone products, a patch and a
transdermal gel, underwent Food and Drug Administration
(FDA) evaluation more than 10 years ago. The gel (LibiGel,
BioSante Pharmaceuticals, Inc., Lincolnshire, IL) failed to
show efficacy greater than placebo; a higher than expected
placebo response was attributed to regular clinic visits, daily
diary reminders, and subjects’ expectations of improvement.'®
However, efficacy over placebo was successfully demon-
strated for the patch (Intrinsa, Procter & Gamble, Cincinnati,
OH) for treatment of HSDD. However, the FDA declined
approval based on safety concerns raised by its advisory
committee, despite the absence of signals su;l)goning those
safety concerns in the regulatory submission. = Despite the
lack of evidence for cardiovascular events or breast cancer in
randomized, placebo-controlled clinical trials of testosterone
in postmenopausal women with HSDD, '+ the regulators had
concerns about these risks, given the results of the Women’s
Health Initiative,'>'* However, shortly after the FDA’s deci-
sion, the European Medicines Evaluation Agency (now called
the European Medicines Agency) approved the Intrinsa tes-
tosterone patch for HSDD but limited the indication to women
with surgically induced menopause taking concomitant es-
trogen therapy. Unfortunately, it was withdrawn from the
European market by the manufacturer because of poor sales.
Therefore, due to the lack of government-approved testoster-
one products for women, clinicians generally have resorted to
using products off-label that are approved for men and com-
pounded formulations without a clear standard of clinical care.
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Methods

This guideline was developed with the administrative
support of the ISSWSH and the contributions from a mul-
tidisciplinary panel of international experts. The panel,
consisting of 16 researchers and clinicians, who were the
ISSWSH members and nonmembers, convened to review
and discuss clinical management strategies for the use of
testosterone using a modified Delphi method.'> In prepara-
tion, the panelists conducted an evidence-based literature
review that included original research, meta-analyses, re-
views, and clinical practice and consensus guidelines re-
garding testosterone in women. Where guidance is not
provided in the Global Position Statement, previously pub-
lished guidelines have been used. At the consensus meeting,
the panelists presented summaries of the current literature;
discussion of testosterone measurement, formulations, and
indications for treatment; and developed consensus for this
clinical guideline.

Classification of HSDD

In the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM) IV-TR, HSDD is defined as ‘‘Persistent or
recurrent deficiency or absence of sexual fantasies and desire
for sexual activity with marked distress or interpersonal
difficulty not otherwise accounted for by a general medical or
psychiatric condition. HSDD may be primary or secondary,
lifelong or acquired, and generalized or situational.””'® In the
DSM-5, HSDD and female sexual arousal disorder were
merged into a single diagnosis, female sexual interest and
arousal disorder.’ However, female sexual interest and
arousal disorder as a diagnostic entity has been controversial
and to date has not been used in the pharmacological inter-
ventional clinical trials of testosterone in women.'® Although
HSDD may overlap with other sexual health disorders, it is a
distinct diagnostic category.'® Based on this evidence, HSDD
is the desire dysfunction specified in the ISSWSH nomen-
clature, the Fourth International Consultation on Sexual
Medicine classification, the International Classification of
Diseases-10, and the upcoming International Classification of
Diseases-11.'%72! All the published randomized, controlled
clinical trials of testosterone vs placebo used a definition of
HSDD consistent with the DSM IV.'®!2!"23 In this article,
we explore in depth the indications and use of testosterone
treatment for generalized, acquired HSDD.

Epidemiology of Menopause and Impact
on Sexual Health

The number of perimenopausal and postmenopausal wo-
men is increasing, and HSDD is a significant problem in
general and of particular concern in this population.*** In a
random population study of 3,350 women aged 40-80 years
in China, Taiwan, South Korea, Japan, Thailand, Singapore,
Malaysia, Indonesia, and the Philippines who completed a
questionnaire reporting the presence and frequency of sexual
dysfunction in the past 12 months, the prevalence of self-
reported lack of interest in sex was 27% overall [range 17—
50%].%° A community-based cross-sectional study in the
United Kingdom, Germany, France, and Italy revealed the
prevalence of low desire increased from 11% in women aged
20-29 years to 53% in women aged 60-70 years, whereas
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distress decreased from 65% to 22% in the same age groups;
therefore, the prevalence of HSDD remained relatively stable
in women aged 20-70 years (6-13%).?” In the United States,
the prevalence of self-reported decreased sexual desire with
distress was 12% in women aged 45-64 years,”> 32% in
women aged 40-64 years in Australia,”® and 14% in women
aged 65-79 years, also in Australia.*’

By 2030, using the age of 50 years as a proxy for meno-
pause, the world population of postmenopausal women will
be around 1.2 billion, with an incidence of 47 million
reaching menopause each year.’® In addition, increasing
numbers of women experience menopause earlier, with ad-
verse health consequences affecting multiple systems in-
cluding those relevant to sexual health, often associated with
significant distress. The terms premature ovarian insuffi-
ciency (less than age 40 years) and early menopause (less
than age 45 years) describe the spectrum of conditions as-
sociated with the loss of ovarian function before the age of
natural menopause. Premature ovarian insufficiency and
early menopause include both spontaneous primary ovarian
insufficiency (idiopathic; caused by chromosomal and ge-
netic defects; associated with autoimmune disorders, infec-
tions, metabolic disturbances, environmental factors) and
induced ovarian failure resulting from interventions (pelvic
radiation therapy, chemotherapy, surgical oophorectomy in-
cluding risk-reducing bilateral salpingo-oophorectomy in
women with BRCA mutations).*"** Circulating ovarian
hormone levels of both estrogens and androgens are abruptly
decreased and more substantially reduced after surgical
menopause than natural menopause.*>* The prevalence of
primary ovarian insufficiency in women younger than 40
years is approximately 1%, younger than 30 years, 0.1%, and
younger than 20 years, 0.01%, with little difference by eth-
nicity.>**>3¢ Spontaneous early menopause affects approxi-
mately another 5% of women between ages 40 and 45
years.>” Although the rate of hysterectomy is declining, a
significant number of those women (approximately 40%) are
entering menopause early as a result of hysterectomy with
oophorectomy or oophorectomy alone.*® ™" Thus, there is a
considerable need for standardized care to avoid the short-
and long-term consequences of premature deprivation and
age-related decline of sex hormones.?*?%*!

Physiology of Androgens in Women

Testosterone is a metabolic, vascular, and reproductive
hormone in women.*** The production of testosterone in
premenopausal women has been estimated to be approxi-
mately 0.2-0.25 mg/day.*> In premenopausal women, the
median circulating testosterone levels are similar to those of
estradiol and estrone, ranging from 300 to 400 pmol/L.*
Testosterone circulates in nanomolar concentrations in wo-
men, whereas estradiol circulates in picomolar concentra-
tions.*” Testosterone and its precursors are synthesized by the
ovaries and adrenal glands, with about 50% of circulating
testosterone produced by peri}Jheral conversion of these an-
drogen precursors (Figure 1).*3

Testosterone directly, or via its metabolism to So-
dihydrotestosterone (50-DHT) or aromatization to estradiol,
modulates many biochemical and physiological pathways,
thus regulating cellular metabolism (Figure 2).**° Testos-
terone influences sexual differentiation of the genitalia and
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FIG. 1. Relative production of circulating androgens in the adrenal glands and ovaries. The substantial contribution of
androstenedione to circulating testosterone is shown by a dashed arrow and involves peripheral tissue conversion.
DHEA =dehydroepiandrosterone; DHEA-S = dehydroepiandrosterone sulfate.

the brain, determines secondary sexual characteristics during
development and sexual maturation, contributing to mainte-
nance of their functional state in adulthood, and modulates
sexual behavior.** 5¢-DHT is the most potent androgen and
has the highest binding affinity to the androgen receptor
(AR),4 whereas the testosterone precursors androstenedione
and dehydroepiandrosterone (DHEA) are only weakly an-
drogenic. In circulation, testosterone is loosely bound to al-

bumin (~30-45%) and more strongly bound to SHBG
(~65%) with a small fraction (1-3%) circulating as “‘free
testosterone.”

Testosterone and 5o-DHT modulate cellular function by
genomic and nongenomic mechanisms.’’ ™ The genomic
mechanisms involve binding of testosterone or 5¢-DHT to the
AR with concomitant activation and translocation of the AR-
hormone complex into the nucleus and binding of the complex
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FIG. 2. Synthetic pathways of sex steroids. Intermediate steps involved in the conversion of cholesterol to DHEA are not
shown. The ovaries and adrenal glands have a full complement of enzymes to produce androgens and estrogens. In addition,
circulating DHEA can be converted to testosterone and estradiol in peripheral tissues (green shaded area). The conversion of
DHEA to DHEA-S is limited to the adrenal cortex, whereas DHEA-S can be converted back to DHEA in peripheral tissues
(red dotted area). Major pathways of synthesis i in humans are denoted by blue arrows, and minor pathways are denoted by
gray arrows (adapted from Traish et al).”* CYP=cytochrome P450; DHEA =dehydroepiandrosterone; DHT =
dihydrotestosterone; HSD =hydroxysteroid dehydrogenase.
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to androgen response elements on target genes (Figure 3). This
reaction leads to recruitment of transcriptional factors and
interaction with receptor coactivators or corepressors resulting
in gene activation or repression and modification of cellular
metabolism.>*>> The nongenomic action of androgens is
thought to occur, in part, via binding of testosterone or So-
DHT to a putative membrane AR or to the classical AR. These
interactions elicit activation of G-protein—coupled receptors
and/or stimulation of intracellular kinases with concomitant
increase in the synthesis of second messengers.*>° These
nongenomic signaling events may regulate neural activity in
the central nervous system, as suggested by human brain im-
aging studies.”®>” However, this has not been studied directly
in the context of sexual function. Nevertheless, the wide ex-
pression of the AR in various tissues including the female
central nervous system and genital and other reproductive
tissues suggest that androgens play an important physiological
role in female sexual function.’®

Mechanism of Action of Sex Steroids
Central mechanisms in animal models

Regarding the role of testosterone in sexual desire, correla-
tional data from human studies may be more informative than
laboratory studies in animals because the assessment of sexual
desire in animal studies is limited to monitoring appetitive be-
haviors. However, observations from animal studies can pro-
vide additional insight. In one study of sexually inexperienced
female shrews that had low levels of estrogen, testosterone
propionate implanted into the medial preoptic area or dor-
somedial hypothalamus induced sexual behavior.”® Testoster-
one but not estrogen regulates the activity of specific neurons
within the prefrontal cortex that project to dopaminergic neu-
rons in the ventral tegmental area to regulate their burst firing
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activity in adult rats.*® The ventral tegmental area is part of the
mesolimbic system that regulates motivational processes and
sensitivity to reward. Gonadectomy leads to alterations in hip-
pocampal neuroplasticity that are associated with depressive-
like behaviors that can inhibit sexual motivation.®' The action
of testosterone may also be prolonged by estrogen, as is evi-
denced by the observation that estradiol increases the duration
of AR occupation by 5a-DHT in the medial preoptic area, a key
brain region regulating sexual behavior.®* However, a recent
study demonstrates that treating ovariectomized rats with the
nonaromatizable androgen 5¢-DHT enhanced female sexual
activity while significantly improving both appetitive and re-
ceptive behaviors.®® Thus, the function of key brain regions that
regulate both motivation and reward are testosterone dependent
and mainly mediated by the activation of the AR.

Central mechanisms in women

The brain is one of the most important targets for sex
hormones throughout the life span. Some research supports
the role of estradiol in the central modulation of sexual de-
sire.®*% Other research demonstrates that testosterone has
enduring influences on many neural and behavioral functions
via both genomic and nongenomic actions.®® The neuroen-
docrine mechanisms underlying the influence of testosterone on
sexual behavior in women are still not completely understood. It
remains unclear whether testosterone positively modulates
sexual desire in women through a direct stimulation of the AR
or through its conversion to estrogen and subsequent binding to
estrogen receptors.®” Consistent with preclinical data, 2 lines of
evidence point toward a direct, AR-mediated effect of testos-
terone on sexual behavior in women. One is based on the fact
that estrogen-alone therapy in postmenopausal women was
associated with a small to moderate improvement in sexual
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function, particularly in pain, with no effect on libido, sexual
desire, and interest.”® Second, in a study of postmenopausal
women using transdermal estradiol and testosterone gel ran-
domized to an aromatase inhibitor or placebo, total and free
testosterone in the physiologic range was associated with im-
provement in sexual satisfaction, well-being, and mood.®® Ar-
omatase inhibition did not appear to influence the outcome.
Existing evidence therefore suggests that testosterone conver-
sion into estradiol is not necessary to exert its beneficial effects
on sexuality.

Peripheral mechanisms

The peripheral responses in female sexual arousal include
genital vasocongestion and vaginal lubrication, which result
from increased blood flow to the clitoris, vulva, labia, and
vagina.”’" The basic mechanisms of these hemodynamic
processes are mainly adrenergic and nitric oxide signaling,
although modulation by sex steroid hormones is also in-
volved.*®7? Androgens and estrogens regulate the structure
and function of genital organs and modify the female genital
sexual arousal response in women by the following mecha-
nisms>%73; (1) regulation of sex steroid receptors, (2) main-
tenance of genital tissue structures and function, and (3)
modulation of vaginal lubrication.

Regulation. The ARs have been detected throughout
genitourinary tissues, such as the vagina, clitoris, labia,
vestibule, bladder, and supporting structures of the pelvic
floor.”*~7® Testosterone and estradiol regulate their own re-
ceptors and can also cross-regulate the other receptors.”*
Testosterone is metabolized to Sa-DHT in peripheral tissue.

Maintenance. Estradiol modulates genital hemodynam-
ics and is related to the density of collagen fibers in the lamina
propria and moderates muscular thickness in the vagina and
vasorelaxant mechanisms of the clitoris.”””® Androgens
maintain nonvascular smooth muscle function in the vagina
and vascular smooth muscle in the clitoris and also have a
stimulatory effect on the vaginal nerve density.’®’”"°

Modulation. Vaginal lubrication is a combination of ba-
sal mucin production and vaginal vascular transudate.”® Sex
steroid hormones regulate mucification, keratinization, and
permeability of the vaginal epithelium.’® Mucification of the
vaginal epithelium is an androgenic effect, and Proliferation of
the vaginal epithelium is an estrogenic effect.”””® Therefore,
mucin production is regulated by androgen, whereas vaginal
vascular transudation is an estrogen-dependent effect.

Androgens play an important role in genital sexual re-
sponse. This guideline will address the impact of and indi-
cations for systemic testosterone therapy and will not focus
on intravaginal androgens.

Role of Laboratory Evaluation of Androgen Levels
in Managing HSDD
How is testosterone measured?
Direct assays measure total testosterone in women using the
radioimmunoassay (RIA) technique. Assays have not been

standardized for this purpose at either a national or international
level, and total testosterone concentrations may be reported as
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being substantially different for a single sample by different
laboratories. Hence, direct assays for the measurement of total
and free testosterone are highly unreliable in the female range.

Total testosterone can be measured with high accuracy and
reproducibility using liquid chromatography (LC)/gas chro-
matography (GC) and LC-tandem mass spectrometry
(MS/MS) assays.®®® However, it is important to note that
LC-GC and LC-MS/MS have also not been internationally
standardized. If neither LC-GC nor LC-MS/MS is available,
measurement of total testosterone using direct assays rou-
tinely used in clinical laboratories is appropriate.

What is the association between androgen levels
and aging?

Androgen levels decline with age and drop abruptly after
bilateral oophorectomy.*’ The decline in androgen levels in
postmenopausal women appears to be a function of age,
aging ovarian function, and decrease in adrenal precursor
steroids.®! Cross-sectional studies of healthy women dem-
onstrate a substantial decrease in androgen levels across the
reproductive years with no significant change across the
menopausal transition (ages 45-54 years).***® In one study,
women who had undergone bilateral oophorectomy (aged 55
years or older), not on exogenous steroids, had 40-50% less
serum total and free testosterone concentrations measured by
the RIA compared with age-matched naturally menopausal
women.** A recent cross-sectional study that measured sex
steroids by LC-MS/MS demonstrated that in women older
than 70 years, serum concentrations of DHEA (a testosterone
precursor) are lower than in premenopausal women and
continue to decline with age, but total testosterone levels are
similar to those seen in premenopausal women and appear to
increase slightly beyond the age of 70 years.®*

Do androgen levels correlate with sexual function
and predict HSDD?

Research determining the associations between the an-
drogens (testosterone and its metabolite Soa-DHT) has been
limited by the low levels in women, insufficient sensitivity
and specificity of immunoassays to evaluate these low levels
and, until recently, a high degree of cross-reactivity between
testosterone and other circulating steroids. The limited
available data indicate weak, independent associations be-
tween testosterone (measured by LC-MS/MS) with sexual
desire, orgasm, and self-image in premenopausal women®***
and testosterone (measured by the RIA) with sexual desire,
arousal, and masturbation frequency in midlife women.®
Early follicular phase levels of total and free testosterone,
androstenedione, and dehydroepiandrosterone sulfate
(DHEA-S) have been positively correlated with self-reported
sexual desire in premenopausal women aged 25-44 years not
using hormonal contraception,83 whereas no correlation was
found in women with HSDD.®® A recent study of women
aged 18-39 years, with regular menstrual cycles, not using
any sex steroid therapy who had sex steroids measured by
LC-MS/MS, found weak positive associations between both
sexual desire and sexual pleasure and DHEA and androste-
nedione.®* Orgasm was positively correlated with both tes-
tosterone and androstenedione. All analyses were adjusted
for age, body mass index, cycle stage, smoking, parity,
partner status, and psychoactive medication.
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In a study examining HSDD in postmenopausal women,
the prevalence was significantly greater in surgically meno-
pausal women aged 20-49 years (26%) than age-matched
premenopausal women (14%).3” There was no significant
difference in the prevalence of HSDD between surgically and
naturally menopausal women aged 50-70 years. These dif-
ferent rates have been attributed to the abrupt loss of ovarian
androgen and significantly greater personal distress in young
surgically menopausal women, indicating that testosterone
may contribute substantially to sexual desire.®’

A large epidemiological investigation found a poor cor-
relation between any steroid hormone measured by immu-
noassay and low sexual desire or function.®® Although
decreased levels of DHEA-S less than the tenth percentile
had the best correlation with low sexual responsiveness in
older women aged 45-75 years, most women with low
DHEA-S did not have any sexual dysfunction.88 Thus, there
is no absolute level of any androgen that signals HSDD.

The lack of clear correlation between sexual function and
declining androgen levels has been explained by the com-
plexity of androgen metabolism and measurement™ and the
observation that circulating testosterone levels do not ade-
quately reflect tissue concentrations.*’** Although circulat-
ing hormone levels have been used as indicators of tissue
exposure, a significant proportion of androgen synthesis may
be intracrine, such that circulating precursors and testoster-
one act as prohormones and are converted to active hormones
within target cells. The complex regulation of AR expression
plays a key role in androgen effects. Furthermore, androgenic
effects vary according to individual variations in the amount
and activity of the enzymes Sa-reductase and aromatase and
individual differences in the AR res.ponse.g‘)’90 However, it is
still not clear whether the AR activity is a modulator of the
androgenic effect on sexual desire® or if levels of intracrine
activity of androgens are better parameters for androgen ef-
fect on sexual desire.®

What is the rationale for testosterone therapy
in women?

Although no testosterone serum concentration correlates
with the presence or absence of HSDD or its severity,*® there
is a loose correlation between testosterone concentration
while undergoing treatment and its benefits for improving
sexual dysfunction.*” Although the complexity of central and
peripheral mechanisms of action of testosterone on sexual
desire is not completely understood, research and clinical
evidence support a positive effect of testosterone therapy on
sexual desire when premenopausal physiologic levels are
maintained.*” When testosterone supplementation exceeds
the normal premenopausal range, which is the recommended
optimal treatment threshold, sexual desire may actually de-
crease, suggesting a bimodal effect.”!

Are there normal values and treatment targets?

As testosterone is measured by a variety of methods with
different reference standards, it is not possible to establish a
universal reference range for premenopausal women. His-
torically, the adequacy of serum testosterone therapy targeting
premenopausal values was estimated using the free androgen
index (FAI) with assessment of morning total testosterone (T)
and SHBG.?” These values were “plugged into” the equation
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to calculate the FAI as follows: FAI=100x [Total T (ng/dL)]/
SHBG (nmol/1)].”® The concentration of free or bioavailable
testosterone was approximated, but this approach has limita-
tions as it assumes predictable binding of testosterone to
SHBG at all concentrations.”>"*

An attempt to extend this method for determination of a
discriminatory level correlated to sexual function and dys-
function was published by Guay et al. in 2004.°? They studied
60 healthy, menstruating women not on hormonal contra-
ception, ages 2049 years, without sexual dysfunction as
assessed by a validated questionnaire and detailed interview.
RIA measurements of morning testosterone, SHBG, and
multiple other androgens were assayed; the FAI was calcu-
lated. Based on this small cohort, these investigators pro-
posed a clinically useful range of the normal androgen profile
in women without sexual dysfunction.

The applicability of this method in clinical practice is
limited given today’s alternatives for several reasons: (1) the
small sample sizes of the original publications, (2) insuffi-
cient accuracy and precision of RIA testosterone measure-
ments,”** (3) the availability of better methodology for
clinical use, and (4) an improved understanding of the
binding characteristics of testosterone in serum across the
entire range spectrum.”®

Why should testosterone be measured?

Although there are limitations with total testosterone
measurement in clinical practice, the Global Position State-
ment and this consensus panel recommend total testosterone
as the best available measure, rather than free or bioavailable
testosterone or the FAI. Therapy should not target total tes-
tosterone concentrations that exceed those of premenopausal
women. There is no definitive testosterone cutoff level to
identify women with sexual dysfunction including HSDD.®
There is no blood level that is a treatment goal for testos-
terone therapy, as serum concentrations do not predict
treatment efficacy. The main reasons to measure testosterone
are (1) to exclude women with midrange to high values
(according to the assay used) that would suggest against
androgen levels being associated with the patient’s symptoms
and (2) to monitor testosterone therapy to ensure against
supraphysiological values and associated androgen excess
side effects.

Clinical Trial Data Regarding Efficacy
of Testosterone

There is consistent evidence from placebo-controlled
randomized clinical trials (RCTs) that testosterone therapy is
more effective than placebo for the treatment of HSDD in
postmenopausal women.®””® The earlier studies evaluated
testosterone implants”'% and oral testosterone formula-
tions' %192 however, these modes of testosterone adminis-
tration often result in supraphysiological concentrations.'%*1%3
In contrast, treatment of women with transdermal testoster-
one as a patch releasing 300 mcg of testosterone/day'®* or a
manufactured cream delivering 5 mg testosterone in 0.5 mL
(10 mg/mL)"% daily results in free testosterone levels within
the normal premenopausal range. Transdermal testosterone
improves sexual desire and reduces sexually associated per-
sonal distress in naturally and surgically menopausal women,
with and without concurrent estrogen * progestogen therapy,
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presenting with HSDD.>?®!% In studies of women with
HSDD, transdermal testosterone also improved the frequency
of satisfying sexual events, arousal, orgasm frequency,
pleasure, responsiveness, and self-image while reducing
sexual concerns.” In 2 studies, surgically menopausal women
with HSDD treated with transdermal testosterone experi-
enced a statistically significantly greater meaningful treat-
ment benefit than those who received placebo, as reported
during face-to-face interviews. Women who identified with
having clinically meaningful benefit also achieved larger
statistically significant improvements in sexual desire, satis-
fying sexual activity, and personal distress than those who did
not achieve clinically meaningful benefit from the therapy.'%

The data for the effects of testosterone in premenopausal
women are limited to women in the late reproductive years.
Although the 3 placebo-controlled RCTs of testosterone in
premenopausal women'?"1% suggest favorable effects of
transdermal testosterone on sexual function in older pre-
menopausal women presenting with low sexual desire, the
numbers of women in each study were small. A recent
meta-analysis demonstrated the need for further research to
determine the efficacy of testosterone therapy for premen-
opausal women with HSDD.?

Clinical Trials Data Regarding Safety
of Testosterone

Short-term safety

Testosterone preparations, specifically IM, subcutaneous
implants, and oral formulations (methyltestosterone 1.25-
2.5 mg or testosterone undecanoate 40 mg), often in combi-
nation with estrogen therapies, have been evaluated in RCTs
with relatively few participants and followed for relatively
short periods of time. The longest duration placebo-controlled
trial (24 months) included 331 subjects.''*!"! These prepara-
tions are not commonly used currently. IM administration is
associated with wide excursions of serum testosterone con-
centrations well beyond physiological levels; subcutaneous
implants occasionally yield markedly elevated testosterone
levels with erratic release over time and difficulty locating for
removal if necessary. Oral testosterone undecanoate was as-
sociated with unpredictable absorption and blood levels in the
male range, even at the lowest dose studied.'®?

In a meta-analysis of 36 trials enrolling 8,480 women with
duration of 12 weeks—2 years, testosterone administration
(oral preparations in approximately half the trials; IM injec-
tion, subcutaneous pellets, and transdermal preparations in
the remainder) increased the risk of developing acne (relative
risk 1.46; 95% confidence interval [CI] 1.11-1.92) and hair
growth (relative risk 1.69; 95% CI 1.33-2.14).° Findings
were comparable with a prior meta-analysis.''' No signifi-
cant improvement was noted for bone mineral density, body
composition, or cognitive measures, although an overall in-
crease in weight was recorded with testosterone treatment.”
Lipid effects included reduction in total cholesterol, high-
density lipoprotein cholesterol, and triglyceride levels along
with a statistically significant increase in low-density lipo-
protein cholesterol with oral but not with transdermal testos-
terone preparations.” """ Also, these older oral formulations
are no longer recommended because of concerns with negative
hepatic effects such as peliosis hepatis and hepatic neoplasms
including hepatocellular carcinoma.''*!!
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Most of clinical investigations in the past 2 decades have
focused on transdermal testosterone patches with release
rates of 150 mcg and 300 mcg/24h. Accordingly, a meta-
analysis of safety outcomes and adverse events reported from
7 trials, enrolling 3,035 participants, randomized to trans-
dermal testosterone 300 mcg or placebo, either on or not on
estrogen-progestin hormone therapy and followed for 24
weeks found that total androgenic adverse events were in-
creased (hazard ratio 1.37; 95% CI, 1.12-1.69), including
acne (hazard ratio 1.41; 95% CI, 1.05-1.88) and hair growth
(hazard ratio 1.56; 95% CI, 1.17-2.09), without evidence of
alopecia, clitoromegaly, or voice deepening.”® Serum lipid
profiles, carbohydrate metabolism, cardiometabolic markers,
and renal and liver functions, were similar among treatment
and control groups.>*® Mammographic breast density did not
change with transdermal testosterone treatment in several
small trials with insufficient data to assess long-term breast
cancer risk.>® Although data are limited, there were no sig-
nificant differences in total adverse events, serious adverse
events, or withdrawal rates from the studies.” Safety data
from RCTs using testosterone in physiologic doses are not
available beyond 24 months of treatment.°

Long-term safety

One 4-year open-label extension of 2 6-month clinical
trials of 300 mcg/day transdermal testosterone patch in 967
women with oophorectomy treated with concomitant estro-
gen theraZPy showed no increase in the rate of serious adverse
events.''* A phase 3 cardiovascular and breast safety RCT of
1% testosterone transdermal gel, 300 mcg daily was under-
taken in 2008 and enrolled 3,656 postmenopausal partici-
pants older than 50 years, with at least 2 cardiovascular risk
factors at baseline (e.g., hypertension, dyslipidemia) and a
clinical diagnosis of HSDD.''®> The composite cardiovascu-
lar end point included death, nonfatal myocardial infarction,
nonfatal stroke, coronary revascularization, hospitalized un-
stable angina, and venous thromboembolic events.'"> After 4
years, with more than 7,300 women-years of exposure, the
company (BioSante Pharmaceuticals, Inc.) reported 53 ad-
judicated cardiovascular events, a lower than anticipated
rate, with the number of breast cancers as anticipated
based on subject ages.''® Study results have been published
in press releases but not in peer-reviewed publications.
Despite these reassuring outcomes, long-term (beyond 2
years) safety data, particularly regarding breast cancer
and cardiovascular events (acute myocardial infarction,
stroke, deep vein thrombosis, and death), are limited and
inconclusive > ®12-117-120

Future strategies to assess safety

Several recent meta-analyses and the 4-year open-label
extension trial provide safety reassurance for the use of
transdermal testosterone therapy in postmenopausal women
with doses that approximate physiological levels for pre-
menopausal women.''* However, reported RCTs to date
have neither been large enough nor long enough to defini-
tively determine the effects of testosterone therapy on safety
outcomes of interest: cardiovascular events, breast cancer
risk, endometrial and ovarian effects, cognitive health, mood,
and musculoskeletal health.
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One interim approach would be to establish longitudinal
observational studies and patient registries to supplement
completed RCTs. It would be clinically useful to stratify
safety data by menopausal status, ovarian status (intact vs
oophorectomized), and concurrent estrogen and progestogen
therapies. As with studies of estrogen and progestin therapies,
reassurances of safety would be strengthened with stratifi-
cation of cardiovascular outcomes (venous thromboembolic
events, stroke, myocardial infarction), by age, time since
menopause, and metabolic characteristics to facilitate ad-
vising women at different baseline risk.

Management Guidelines

A summary of the key clinical recommendations for this
Clinical Practice Guideline is described in Table 1. The levels
of evidence supporting these key points are discussed in the
Global Position Statement.® Where evidence is not available,
this panel relied on expert opinion and widely established
clinical principle.'

Diagnosis of HSDD

Following the ISSWSH Process of Care (POC) for HSDD,
assessment of low sexual desire includes the use of the val-
idated self-report screening and diagnostic instrument, the
Decreased Sexual Desire Screener,121 that enables the diag-
nosis of generalized, acquired HSDD and identification of
associated biopsychosocial factors. The clinician and the
patient should discuss the results of the Decreased Sexual
Desire Screener to determine the relative importance of these
contributors. Recommended strategies also include a detailed

TABLE 1. KEY TAKE-AWAY MESSAGES

Androgens, including testosterone, are essential hormones
for development and maintenance of female sexual
anatomy and physiology and modulation of sexual
behavior.

Testosterone has many physiological actions in women,
directly through its cell-specific receptor, by non—
receptor-mediated actions, and by conversion to 5Sa-DHT
and estrogens.

e There is no testosterone level for diagnosis of HSDD or
for use as a treatment target.

e Total testosterone concentration is the best practical assay.

Total testosterone and SHBG should be measured before

initiating therapy.

e Proper dosing should attain and maintain total
testosterone levels in the premenopausal physiological
range.

If an approved female formulation is not available, one-
tenth of a standard male dose of 1% transdermal
testosterone or about 300 mcg/day can usually achieve the
normal premenopausal physiological range.

Compounded testosterone, pellets, IM injections, and oral
formulations are not recommended.

Additional testing and alternative strategies may be
required to assess failure to respond to typical
testosterone treatment, particularly when testosterone or
SHBG levels are high.

5a-DHT = 50o-dihydrotestosterone; HSDD =hypoactive sexual desire
disorder.
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sexual history that incorporates information about sexual
desire, arousal, orgasm, and pain and other aspects of sexual
activity and function as indicated.'> Sexual history taking
may involve partnered and unpartnered sexual activity and
past and current partner relationships and sexual experiences.
Regarding discrepancy of desire between the patient and her
partner, the patient should be diagnosed with HSDD only if
the discrepancy causes her distress.'”

Confounders of normal desire such as concomitant medi-
cations (e.g., antidepressants, antihypertensives), life events
(e.g., pregnancy, lactation, surgery), and relationship issues
should be fully explored. In women diagnosed with gener-
alized, acquired HSDD, a complete physical and gyneco-
logical examination when appropriate and laboratory testing
(in addition to testosterone and SHBG) when indicated
(prolactin, thyroid function panel, estradiol, progesterone,
luteinizing hormone) are recommended to ascertain any
modifiable factors."”

Biopsychosocial treatment model

Female sexual dysfunctions such as HSDD have multiple
etiologies representing biopsychosocial factors including
neuroendocrine imbalance, physical health, disease, inter-
personal difficulties, psychological distress, and sexually
repressive cultural and religious values.®'** The ISSWSH
POC for HSDD provides an efficient way to diagnose HSDD
and to identify etiologic factors and a subsequent treatment
pathway.>'>

Treatments should follow a biopsychosocial model and
include pharmacologic options (hormonal and nonhormonal
agents), psychotherapy, or multimodal treatments that com-
bine pharmacologic with nonpharmacologic treatments. The
optimal approach includes identifying which biopsychoso-
cial factor(s) are compromised, likely contributing to dis-
tressing symptoms, and amenable to evidence-based
solutions that are tailored to the predisposing factors.'>'?* If
psychosocial factors have been modified, or if these factors
are present but do not appear to be the primary source of the
onset of sexual dysfunction, or if there are no psychosocial
factors, biological etiologic factors should be considered.
Systemic testosterone targeting central nervous system and
neuroendocrine mechanisms have clear efficacy for the
treatment of HSDD in postmenopausal women.'> Even when
the primary etiology is biological, symptoms may be main-
tained or exacerbated by psychosocial and interpersonal
factors that have been the consequence of a biologically
based female sexual dysfunction. Furthermore, when the
etiology of generalized, acquired HSDD appears to be mul-
tifactorial without a predominant factor identified, pharma-
cologic treatment can be considered. Combination therapy
(psychological and pharmacologic therapy) may be benefi-
cial in all of these circumstances.

When to treat

Testosterone therapy should only be initiated after a full
biopsychosocial evaluation and appropriate management of
other conditions that may contribute to diminished desire
such as dyspareunia, fatigue secondary to vasomotor symp-
toms, anemia, thyroid disease, anxiety and depression,
medication side effects, and relationship issues.'®> The pres-
ence of these conditions does not preclude commencing
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testosterone as long as the identified conditions are being
concurrently addressed. As discussed previously, psycho-
logical and pharmacologic therapy may be combined when
appropriate.

Who to treat

Candidates for testosterone therapy are postmenopausal
women presenting with a decline in sexual interest with or
without diminished arousal that causes sufficient personal or
interpersonal concern (distress) that they seek treatment.
Women should not receive testosterone therapy if they have
signs of clinical androgen excess (i.e., acne, hirsutism, an-
drogenic alopecia) or are using an antiandrogenic medication
(e.g., finasteride, dutasteride). Testosterone treatment in
women with hormone-dependent neoplasia should only be
recommended in consultation with the specialist(s) providing
the cancer care. Women with a high SHBG concentration are
less likely to experience treatment benefit.'*

Although the Global Position Statement endorses tes-
tosterone therapy only for postmenopausal women, the
ISSWSH POC for HSDD includes women in the late re-
productive years, a recommendation supported by the
physiology of decline in androgens and the efficacy data
discussed previously.®>'?

Special populations

Antidepressant treatment-emergent sexual dysfunc-
tion. In the only RCT of women (n=44), primarily pre-
menopausal, experiencing selective serotonin reuptake
inhibitor or serotonin-norepinephrine reuptake inhibitor
treatment-emergent loss of libido, transdermal testosterone
increased the frequency of satisfying sexual events but did not
show statistically significant changes on measures of sexual
function and sexual distress.'®® Therefore, the data are insuf-
ficient to recommend testosterone for treatment-emergent
sexual dysfunction from selective serotonin reuptake inhibi-
tors and serotonin-norepinephrine reuptake inhibitors.

Premature ovarian insufficiency and early meno-
pause. Menopausal hormone therapy (MHT) is strongly
recommended for women with early menopause, at least until
the age of natural menopause, for relieving symptoms and
preventing long-term medical conditions.'**'*> Physiologi-
cal replacement of estrogen (and progesterone if the uterus is
intact) is essential for health and quality of life. The contro-
versies surrounding the use of MHT concerning benefits and
risks should not agpply to the premature and early menopause
population.'**~'?% Although there is evidence supporting the
use of estrogens with adequate endometrial protection with
progestogens (when the uterus is present) in women with
premature and early menopause, there is a lack of evidence
supporting the use of MHT for management of sexual dys-
function in this population.'* The guiding principles are to
avoid decreasing testosterone by using transdermal estradiol
rather than oral estrogens because transdermal preparations
exert minimal effects on SHBG and free testosterone lev-
els"*! and modest improvement in sexual function of early
postmenopausal women.'** Another approach to maintaining
testosterone levels is the use of a bioidentical (biologically
identical to the hormones produced in vivo) estradiol con-
taining contraceptive pill (estradiol valerate and dienogest,
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estradiol and nomegestrol acetate) in late reproductive age
women requiring contraception, taking into account the an-
drogenicity of some synthetic progestogens.'>*'** The
Fourth International Consultation of Sexual Medicine re-
commended conducting studies of testosterone therapy for
women with premature ovarian insufficiency presenting with
desire and other sexual problems.”? Until data are available to
guide clinical care, expert opinion and clinical principle in-
dicate that assessment and management of these women
should be the same as for any other postmenopausal woman
presenting with HSDD.3*73 Although the chance of preg-
nancy is extremely rare in these younger women, testosterone
is not recommended for women who are or may become
pregnant, as masculinization of a female fetus can occur al-
though only with a very hyperandrogenic state.'*> Women
with premature and early surgically induced menopause are a
particularly important cohort for consideration of testoster-
one therapy because of their experience of abrupt loss of
ovarian androgen and the substantial prevalence of
HSDD.**#7-13¢ This population was included in RCTs of
testosterone therapy in postmenopausal women aged 24-70
years.'"'%!3¢ Results demonstrated improvement in sexual
function including desire; however, age analyses were not
performed.

Formulation

Despite data supporting the efficacy of transdermal tes-
tosterone for the treatment of HSDD without evidence of
serious adverse effects, testosterone formulations that deliver
a therapeutic dose appropriate for women have generally not
been approved by national drug regulatory authorities. When
implementing testosterone treatment for postmenopausal
women with HSDD, and an approved female formulation is
not available, it is reasonable to prescribe off-label an ap-
proved male formulation® at approximately one-tenth of the
male dose. Compounded products lack evidence for efficacy
and safety and may have variability in testosterone concen-
tration leading to concerns about quality. In concurrence with
the recent report from the National Academies of Science,
Engineering, and Medicine, compounded products cannot be
recommended for the treatment of HSDD.%!37:13%

Testosterone products for men are government inspected
for manufacturing quality. If a compounded product is used,
the compounding pharmacy should meet industry standards
for purity of Active Pharmaceutical Ingredients and Good
Manufacturing Practice.®

Historically, there have been some formulations approved
for women. Testosterone implants (Testosterone Implant,
Organon) were previously approved for use in Australia but
are no longer available. Oral methyltestosterone, combined
with conjugated equine estrogens or esterified estrogens,
were never formally approved for treatment of sexual dys-
function in postmenopausal women in the United States.
These formulations were not specifically evaluated for
HSDD, and the conjugated equine estrogens with methyl-
testosterone product is no longer available. The transdermal
testosterone patch (Intrinsa), developed for treatment of
HSDD, was approved in Europe but only for the treatment of
surgically menopausal women with HSDD with adequate
concomitant estrogen therapy. As the European Medicines
Agency refused to broaden the treatment indication to
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naturally menopausal women, the product was withdrawn
from the market. A transdermal 1% testosterone cream
(AndroFeme, Lawley Pharmaceuticals, Perth, Australia) is
available by prescription in Australia, approved in 2020 by
the Australian Register of Therapeutics Goods for treatment
of HSDD in postmenopausal women.

Transdermal treatment provides the most physiological
form of replacement therag)y for women administered as a
patch,”® gel,®>!%? cream,'® or spray.'® Although testoster-
one implants have been widely used, they may result in su-
praphysiological levels, do not allow for dose titration, and
therefore are not recommended.”®'*>'%*!* Owing to the
adverse effects related to short-term safety discussed previ-
ously, IM injections and oral preparations are not re-
commended. Compounded buccal lozenges and troches will
result in substantial gut absorption through swallowing of
saliva as they are held in the mouth and thus should be
considered to be oral testosterone therapy.

Dosing

Before prescribing testosterone therapy, clinicians should
obtain informed consent. They should explain that for women
it is an off-label therapy, counsel regarding the benefits and
risks through shared decision-making recognizing patient’s
goals and concerns, and provide detailed documentation of
the discussion.'**'#!

Dosing should be targeted to achieve testosterone con-
centrations in the physiologic premenopausal range. In a
study of premenopausal women with no complaints of sexual
dysfunction intended to define normal female androgen val-
ues, women aged 20-29 years, 30-39 years, and 40—49 years
had testosterone values ranging from 45.5 to 57.5 ng/dl, 27.6
to 39.8ng/dl, and 27.0 to 38.6ng/dl, respectively.'** This
range is approximately 1/10th—1/15th of the systemic tes-
tosterone values in healthy men (range 300-800 ng/dl).'*?
Thus, treatment using any male product for women should be
initiated using one-tenth of the recommended starting dose
for men.

Men with hypogonadism prescribed daily 1% generic
testosterone gel use 30 tubes or packets per month; the
starting dose for women with HSDD should be one-tenth of a
tube or packet each day or 3 tubes per month. Resealable
tubes are much preferred to packets to avoid evaporation and
resulting change in testosterone concentration in the gel;
tubes should be specified when prescribing testosterone gel.
Using resealable tubes at room temperature, one-tenth of a
male dose is approximately 4 drops/day. With the 1% cream
available in Australia, the recommended starting dose is
5mg/day testosterone (0.5ml), which may be titrated to
10 mg/day (1.0 ml) as needed.'®

These topical preparations should be applied to a skin
surface, typically the back of the calf or the upper outer thigh
(at least an hour after shaving) or the buttock. The patient
should be counseled about potential transference of testos-
terone from the application site to the skin of individuals
(young children, female partners) and pets with whom the
woman has close contact, while the risk of exposure to a male
partner is minimal.'** The FDA warnings for men should be
explained to women including the need to wash hands im-
mediately with soap and water after application of gel. If
contact does occur, the residual testosterone can be washed
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off with soap and water. Long-term continual exposure may
result in signs of virilization, changes in body hair, and acne
although these adverse effects are described in case reports of
transference from men to women and children.'**

Patients should be monitored for clinical response to
treatment, including increase in sexual desire and decrease in
personal distress.'*® Based on clinical trial data, they should
be counseled that on average efficacy emerges 6-8 weeks
after initiation of therapy, but many women feel improve-
ment after 4 weeks.'>> Maximal effects in sexual desire and
satisfactory sexual events occur at about 12 weeks.'?!??
Reductions in sexually associated personal distress are seen
at about 4 weeks, and distress continues to decline over the
following 5-6 months of therapy.'**

Although the self-report validated instruments that assess
outcomes similar to those used in clinical trials (e.g., Female
Sexual Function Index, Female Sexual Distress Scale-
Revised)145 146 can be administered to assess sexual desire
and associated distress, clinical response is generally based
on the clinician and patient dialog and conclusions regarding
subjective, qualitative improvements.

If a woman does not experience clinically meaningful
improvement, treatment should not be continued beyond 6
months®”*"7 and other causes for the symptoms should be
reinvestigated. In women not responding to testosterone
therapy, measurement of Sa-reductase could be considered,
as some experts propose that women with reduced So-
reductase activity may not respond to physiologic doses of
transdermal testosterone.'*” If testosterone therapy results in
improvement of HSDD, the expert panel recommended that
the woman continue for 6-12 months and then consider
taking a drug holiday to see if treatment is still required.
Furthermore, the panel concluded that although there is a lack
of long-term safety data, ongoing testosterone therapy may
be needed to maintain the improvement in HSDD.

Monitoring

Total testosterone levels should be measured before initi-
ating therapy to exclude women with midrange to high
baseline testosterone concentrations. SHBG should also be
measured as women with levels greater than the normal range
are less likely to benefit from therapy.'*® High SHBG can be
seen in healthy women but is also associated with the use of
oral estrogens, including estrogen-containing hormonal
contraceptives, thsyroid replacement,'49"50 and untreated
hyperthyroidism."”" In women with high SHBG with un-
modifiable factors (e.g., essential thyroid replacement), a trial
of testosterone therapy is still worthwhile.

Total testosterone levels should be assessed 3—6 weeks
after initiating therapy to enable titration and ensure the pa-
tient is not applying an excessive dose. If the dose is in-
creased, based on clinical response and blood level, total
testosterone should be repeated within 6 weeks. Different
preparations will have different absorption rates and hence
different pharmacokinetics that determine when the peak
blood level is achieved. As this is unknown for most products
in women, the goal of testing blood levels is to prevent ex-
cessive dosing but not to treat to a target blood level of tes-
tosterone. Clinicians should ensure that the total testosterone
does not significantly exceed the upper limit of the reference
range for normal premenopausal women indicated by the
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patient’s laboratory. When testosterone levels are maintained
in the premenopausal range, androgenic side effects are rare.
At supraphysiological levels testosterone can cause acne,
hirsutism, deepening of the voice, and androgenic alopecia.””
Based on available safety data, if the level is supraphysio-
logical, even in the absence of androgenic side effects, the
patient should be instructed to titrate down the dose with a
repeat blood test after 2—-3 weeks. Serum testosterone con-
centrations should be monitored every 4-6 months once
stable levels are achieved to screen for overuse with the in-
herent downstream androgenic consequences.'>”

In women whose total testosterone levels are in the upper
end of the physiologic range and not experiencing improve-
ment of HSDD symptoms, calculating free testosterone
might provide insight to the lack of response to therapy. An
online free and bioavailable testosterone calculator, utilizing
total testosterone and SHBG values, is available at http://
www.issam.ch/freetesto.htm.'>? If elevated SHBG (and re-
sultant decreased free testosterone) is deemed to be related to
the lack of efficacy of testosterone therapy, the contributing
factors should be addressed; if modification is not possible,
the clinician should use a different approach to managing the
woman’s HSDD.'? Increasing the woman’s testosterone dose
and total testosterone levels beyond physiologic range to
“overcome’’ elevated SHBG is a clinical strategy that is not
supported by current evidence on androgen metabolism, AR
and intracrine effects, and short- and long-term safety.®>5%-%°
In countries where tibolone is available, it can be used as an
alternative MHT in women with high SHBG as tibolone
lowers SHBG by approximately 45%.

Patients should be assessed for signs of androgen excess
including acne (oily skin), hirsutism (increased facial hair),
and androgenic alopecia (thinning of scalp hair). If side ef-
fects occur, the dose of testosterone should usually be de-
creased. Occasionally, androgenic side effects may occur
despite standard dosing or normal serum levels of total tes-
tosterone or both. This circumstance may occur with low
concentrations of SHBG, which may be associated with type
2 diabetes, metabolic syndrome, and/or obesity.153’154

Measurement of liver function and a fasting lipid profile is
recommended before initiating treatment. Although these
tests are unaffected by physiologic doses of transdermal
testosterone, liver disease and hyperlipidemia are contrain-
dications to testosterone therapy.

Earlier guidelines recommended annual breast and pelvic
examinations, annual mammography, and evaluation of ab-
normal bleeding, as well as periodic monitoring of lipid
profile, liver function tests, and complete blood count.'>
Given the available safety data, it is reasonable to perform
clinical surveillance in accordance with contemporary
country-specific guidelines and laboratory testing semian-
nually, as well as the first year and annually each year
thereafter.

Cost and acquisition of testosterone products

As there are no systemic testosterone products approved by
any national regulator except in Australia, prescriptions
written for testosterone are usually considered off-label and
patients will be required to pay the cost ‘‘out of pocket.”” In
fact, using insurance can result in even higher costs. Although
many products are used off-label with little scrutiny or prior

485

authorization, testosterone is frequently excluded from such
use when prescribed for women. Insurance coverage and
reimbursement vary worldwide depending on the health-care
system’s payment for off-label prescriptions. Given these
insurance coverage issues, it may be advantageous for the
patient to use a cost-saving strategy such as a downloaded
coupon or mobile application for finding discounts. 2 of the
most popular in the United States are GoodRx (www.goodrx
.com) and SingleCare (www.singlecare.com). Still, “‘sticker
shock’ can occur when a patient endeavors to acquire 1%
testosterone gel in individual resealable tubes because the
minimum purchase is 30 tubes (a monthly box for a man)
and the woman may not realize this amount will typically last
10-12 months. AndroFeme, the 1% testosterone cream
(10 mg/mL) approved in Australia for use in postmenopausal
women, can be acquired over the internet. Licensed practi-
tioners outside Australia need to register at www.doctordirect
.com.au to prescribe for direct delivery to patients.

Is DHEA effective for the treatment of HSDD?

Given that DHEA is an important precursor for extra-
gonadal synthesis of estrogen and testosterone in postmeno-
pausal women, that the production declines with increasing
age, and that studies have demonstrated the association of
low levels of DHEA with low desire,*®? oral systemic DHEA
has been investigated as a possible treatment for HSDD in
postmenopausal women. However, evidence is sparse and
inconsistent, resulting from heterogeneous study designs,
many of which were limited by small sample sizes and the use
of nonvalidated instruments to measure sexual function.”
Larger studies using validated instruments for the measure-
ment of sexual function have not shown improvement in
sexual function in postmenopausal women treated with
DHEA.”*!%® A meta-analysis in 2014 found that DHEA
therapy did not improve sexual desire or other aspects of
sexual function in postmenopausal women with normal ad-
renal function.''® Therefore, oral DHEA cannot be re-
commended for the treatment of HSDD in postmenopausal
women with normal adrenal function.®

In contrast, local vaginal DHEA has only been effective
for the treatment of dyspareunia because of vulvovaginal
atrophy. An intravaginal DHEA formulation Prasterone
(Intrarosa, Endoceutics) has been approved by the FDA and
Health Canada for the treatment of dyspareunia due to

5
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Conclusion

Government-approved testosterone therapy for women is
not currently available worldwide, presumably because of the
lack of long-term efficacy and safety data and the barriers to
product development and approval. Systemic transdermal
testosterone therapy is recommended by the Global Position
Statement for postmenopausal women; in this Clinical
Practice Guideline, testosterone is recommended for post-
menopausal and late reproductive age women with HSDD.
Current available research supports a moderate therapeutic
benefit. Available safety data show no serious adverse events
with physiologic testosterone use, but long-term safety has
not been established.” Using established clinical guidance,
such as the ISSWSH POC for the management of HSDD,15
the diagnosis should include a thorough biopsychosocial
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clinical assessment that leads to identification, modification,
and management of contributing factors before testosterone
therapy is considered. Before initiation of therapy, patients
should receive informed consent, and shared decision-
making should involve a comprehensive discussion of off-
label use, as well as benefits and risks. % A total testosterone
level should not be used to diagnose HSDD. Total testos-
terone is recommended as the best available measure, rather
than free or bioavailable testosterone or FAI. Transdermal
formulations can be used cautiously with dosing appropriate
for women, and signs of androgen excess and total testos-
terone levels must be monitored routinely to maintain wo-
men in the physiologic premenopausal range. The Global
Position Statement, the National Academies of Science,
Engineering, and Medicine Report, and this Clinical Prac-
tice Guideline recommend against the use of compounded
testosterone.®'?®

Although the FDA and other government agencies ac-
knowledge the treatment of HSDD in postmenopausal wo-
men as a significant unmet need, barriers to regulatory
approval for a female testosterone product are formidable.
Most important is the lack of guidance as to the types of
studies, end points, results, and safety data required for ap-
proval, in contrast to the clear pathway for testosterone
products for men.'>® More clinical trial evidence demon-
strating longer and more robust testosterone safety data is
integral to the development, submission, and regulatory ap-
proval of testosterone preparations specifically indicated and
designed for women.
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