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Abstract
Purpose of Review Several newmodalities for treatment of female sexual function problems have been approved by the US Food
and Drug Administration (FDA). This review summarizes current evidence about recently approved medications to inform
treatment of sexual function problems in women older than 65 years.
Recent Findings Published studies leading to FDA approval of treatment modalities were efficacy trials not widely applicable to
the general population. The clinical effectiveness of these modalities remains unknown. Although some studies have included
post-menopausal women, few have included women older than 65 years.
Summary Health care providers need current information about safety and effectiveness of these new treatments for all women,
including the fast-growing population of older post-menopausal women. Exclusion of older women from studies of treatments
for female sexual function problems presents a barrier to treatment.
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Introduction

More than 43 million people in the United States (US) are
over the age of 65, a number expected to almost double by
2050 [1]. Sexual function is an important aspect of health
for older adults in the US [2]. More than half of all
community-residing people ages 57–85 and up to 85% of
partnered people over the age of 65 are sexually active.
Among women 65 and older, as many as half report one
or more problems with sexual function including lack of
interest, lack of pleasure, difficulty with lubrication, pain
with sexual activity, and inability to achieve orgasm.
Among women 65 and older, as many as one third report
avoiding sex because of sexual problems [2, 3].

Since the unprecedented financial success of sildenafil and
similar drugs for treatment of male erectile dysfunction
20 years ago, there has been growing investment in research
and development of treatments for female sexual dysfunc-
tions. Several treatments have received US Food and Drug
Administration (FDA) approval in recent years. Drug devel-
opment studies that have included post-menopausal women
have focused primarily on middle-aged women in early post-
menopause (mean study age ranges 58–59 years). On average,
a woman aging in the US will live three decades past natural
menopause. Given the unprecedented growth of the aging
population in the US, and the high prevalence of sexual func-
tion problems, health care providers need current information
about safety and effectiveness of treatments for older post-
menopausal women. This review aims to examine recent lit-
erature regarding new US FDA-approved treatments for sex-
ual dysfunction among women over the age of 65 and to
discuss what is and is not known about safety and effective-
ness in this population.

A systematic review of the literature was conducted to
identify recently approved modalities for treatment of female
sexual dysfunction in post-menopausal women. Studies were
identified by systematic review of electronic databases (Ovid
MEDLINE, Embase, Web of Science, Cochrane Database of
Controlled Trials, and PsychINFO) from January 2012 to
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December 2017. Identified modalities were cross-referenced
with the FDA’s Drugs@FDA database to determine which of
these modalities were FDA-approved since 2013 [4].
Randomized controlled trials and meta-analyses of recently
FDA-approved modalities for treatment of female sexual dys-
function in post-menopausal women were included. Hand-
reviewed searches of references of included studies were per-
formed to identify older randomized controlled trials of iden-
tified modalities. Because several included studies were com-
pleted prior to the publication of the Diagnostic and Statistical
Manual of Mental Disorders 5th Edition (DSM-V), this re-
view reflects the diagnostic terminology used by authors of
the included studies [5]. Modalities are discussed chronolog-
ically by year of FDA approval.

Ospemifene

Ospemifene (US trade name Osphena®) is an orally adminis-
tered selective estrogen receptor modulator (SERM) approved
by the FDA in 2013 for the treatment of moderate to severe
dyspareunia due to vulvovaginal atrophy (VVA) in meno-
pause. VVA has long been considered a component of phys-
iologic genitourinary changes of menopause and has been
associated with sexual dysfunction in women [6, 7].
Ospemifene is thought to improve dyspareunia by acting as
an estrogen agonist to the vaginal epithelium [8, 9].

Six randomized, placebo-controlled trials of ospemifene
were conducted in post-menopausal women with VVA and
dyspareunia [10–15]. Five studies included women ages 40–
80 years old [10, 11, 13–15], and one includedwomen ages 45
to 65 years [12]. All studies compared the use of oral
ospemifene (30 mg or 60 mg) versus placebo for two duration
periods, 12 weeks [10–12] and 1 year [13–15].

Two of these trials reported dyspareunia outcomes [10, 11].
The first, published in 2010, randomized post-menopausal
women (N = 826, mean age 58.4–58.9 years, range 40 to
80 years, mean BMI 26 kg/m2, 90% white race, sexual orien-
tation not reported) with VVA to ospemifene 30mg, 60mg, or
placebo taken orally daily for 12 weeks [10]. Neither age
distribution nor age-stratified efficacy or safety analyses were
reported. VVAwas defined as 5% or less superficial cells on
vaginal smear, vaginal pH greater than 5.0, and one symptom
of self-assessed moderate or severe VVA (vaginal dryness,
vaginal, and/or vulvar irritation/itching, dysuria, vaginal pain
with sexual activity, or vaginal bleeding associated with sex-
ual activity). Exclusion criteria were extensive, including,
but not limited to, thickened endometrial stripe (4 mm on
transvaginal ultrasound), abnormal pathologic findings on
endometrial biopsy or Papanicolaou smear, BMI of ≥
37 kg/m2, abnormal breast exam or mammogram, history
of malignancy within the past 10 years, current or past
severe renal or hepatic dysfunction, current or past history

of thromboembolic disease, heavy alcohol use (more than
14 drinks per week), or use of certain anti-fungal medica-
tions or digitalis alkaloids. Prior use of hormone therapy
required a washout period before study enrollment (14 days
for vaginal products, 60 days for systemic products).
Outcomes included four primary co-endpoints measured
between baseline and 12 weeks: percentage of superficial
and parabasal cells on vaginal smear, vaginal pH, and self-
assessment most bothersome symptom (MBS) of moderate
to severe vaginal dryness or dyspareunia. A secondary out-
come was defined as change between baseline and 4 weeks
for the same primary co-endpoints. Symptoms related to
VVA were measured as self-reported severity scale (0,
none; 1, mild; 2, moderate; 3, severe) at baseline and 4-
and 12-week intervals. Safety was measured by a combi-
nation of patient self-reported adverse events as well as
physical, gynecologic and breast exams, lab assessments,
and electrocardiograms. Baseline and 12-week endometrial
biopsies and Papanicolaou smears were performed.

Of the 826 randomized participants, 689 completed
12 weeks of treatment. Analyses were performed as
intention-to-treat for primary outcomes and safety analysis.
Forty-six percent of participants reported dyspareunia as their
MBS. Among those reporting dyspareunia as their MBS,
women treated with ospemifene 60mg daily had a statistically
significant decrease in dyspareunia symptoms from baseline
to 12 weeks as compared to placebo (mean symptom scores:
1.19 vs. 0.89, p = 0.02). A significant difference was not found
with the use of ospemifene 30 mg daily as compared to pla-
cebo. The rest of the primary and secondary endpoints were
significantly improved with both 30 mg and 60 mg of
ospemifene as compared to placebo. Reported adverse events
included hot flashes (9.6%, 60 mg; 8.3%, 30 mg; 3.4%, pla-
cebo), urinary tract infections (7.2%, 60 mg; 4.6%, 30 mg;
2.2%, placebo), and headaches (2.5%, 60 mg; 6.0%, 30 mg;
5.2%, placebo). No cases of endometrial hyperplasia or carci-
noma were found in women with an intact uterus (approxi-
mately 45% of participants) between baseline and 12 weeks.

The second study, published in 2013, randomized post-
menopausal women (N = 605, mean age 58 years, range 40
to 80 years, mean BMI 26 kg/m2, 90% white, no sexual orien-
tation reported) with VVA and MBS of moderate to severe
dyspareunia to ospemifene 60 mg or placebo taken orally daily
for 12 weeks [11]. Eighty-four women (14%) included in the
study were 65 years of age or older. No age-related efficacy or
safety analyses were performed. Inclusion and exclusion
criteria, safety assessment, outcomes, and analysis were nearly
identical to the previously discussed trial. Symptoms related to
VVA were again measured as self-reported severity scale (0,
none; 1, mild; 2, moderate; 3, severe) at baseline and 4- and 12-
week intervals. Nearly 90% of participants completed the trial.
Intention-to-treat analysis was performed. Ospemifene 60 mg
daily was found to significantly improve all four primary co-
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endpoints as compared to placebo from baseline to 12 weeks.
With regard to dyspareunia, participants randomized to
ospemifene 60 mg had a statistically significant mean decrease
in MBS severity score as compared to placebo (1.5,
ospemifene; 1.0, placebo, p = 0.0001). Additionally, more
women in the ospemifene group reported no vaginal pain with
sexual activity at 12 weeks as compared to placebo (38%,
ospemifene; 28%, placebo). Reported adverse events were
similar to the previously discussed trial. No cases of endome-
trial hyperplasia or carcinoma were found as measured at base-
line to 12 weeks.

A systematic review and meta-analysis of six randomized
controlled trials of ospemifene conducted between 2003 and
2013 was published in 2014 [16]. Pooled analysis of the pre-
viously mentioned two trials investigating dyspareunia (N =
1149 total randomized participants) showed a significant de-
crease in dyspareunia compared to baseline among women
treated with 12 weeks of ospemifene versus placebo (stan-
dardized mean difference (SMD) = − 0.37, 95% CI = − 0.43
to − 0.30, p = 0.00001). No age distributions were reported,
and no age-related efficacy or safety analyses were performed.
The authors concluded, based on their safety analysis,
ospemifene was generally safe with regard to endometrial
thickness and adverse events. The most common side effects
included hot flashes (8–9%, ospemifene; 3%, placebo), uri-
nary tract infections (4–7%, ospemifene; 2%, placebo), and
headaches (2–6%, ospemifene; 5%, placebo). No thromboem-
bolic events, endometrial hyperplasia, or endometrial carcino-
ma were reported.

A study published in 2015 investigated the effect of
ospemifene with regard to female sexual dysfunction (FSD)
in post-menopausal women with VVA and MBS of
dyspareunia or vaginal dryness (N = 919) [17]. Using previ-
ously reported primary data from phase 3 randomized
placebo-controlled trials of daily ospemifene 60 mg versus
placebo, this study reported secondary endpoint analyses of
female sexual dysfunction (FSD) as measured by the Female
Sexual Function Index (FSFI) total and domain scores from
baseline to 4 and 12 weeks. The FSFI is a validated index that
includes 6 domains of female sexual function: desire, arousal,
lubrication, orgasm, satisfaction, and pain as measured out of
a total possible score of 36 (less than 26.55 indicates dysfunc-
tion) [18]. Study participants completed the survey at baseline,
week 4, and week 12. The group taking ospemifene 60 mg
daily was found to have statistically significant improvement
in total FSFI score as compared to placebo between baseline
(total FSFI score: 19.84, ospemifene; 19.55, placebo) and
week 4 (mean improvement change in total FSFI score:
5.29, ospemifene; 3.70, placebo; p < 0.001) as well as week
12 (mean improvement change in total FSFI score: 6.69,
ospemifene; 4.14, placebo; p < 0.001). Additionally, all indi-
vidual domains of the FSFI were significantly improved in the
ospemifene 60 mg daily group as compared to placebo at

week 12. The authors concluded that ospemifene 60 mg daily
improved female sexual function across all FSFI domains as
compared to placebo.

Ospemifene has been shown to be generally safe and effi-
cacious in improving dyspareunia in post-menopausal women
with VVA as measured by self-reported differences in severity
of dyspareunia as compared to placebo. Analysis of female
sexual dysfunction, as measured by FSFI, was investigated as
a secondary outcome in one study by Constantine et al. and
demonstrated a significant improvement in overall sexual dys-
function and in individual FSFI domains in women taking
ospemifene. There was, however, considerable placebo effect
of up to 3 to 4 point improvements in total FSFI score for
women in the placebo group compared to 5 to 6 point im-
provements for women taking ospemifene.

The effectiveness of ospemifene in an inclusive population
of post-menopausal women is unknown. These ospemifene
trials were efficacy studies of predominately non-obese
White women (> 90% in trials investigating dyspareunia) with
few or no co-morbidities. The average age of participants in
trials of ospemifene was approximately 58 years old. Only one
of two trials investigating the effect of ospemifene on
dyspareunia reported age subgroups. No efficacy or safety
analyses in these studies were stratified by age. Although
ospemifene can be considered for treatment of dyspareunia
related to VVA in older women, with close monitoring for
clinically relevant improvement and side effects, we have
not yet identified a patient for whom this modality was opti-
mal or preferred.

Flibanserin

Flibanserin (US trade name Addyi®) was FDA-approved in
2015 for the treatment of hypoactive sexual desire disorder
(HSDD) in pre-menopausal women. It is not currently ap-
proved for the treatment of HSDD in post-menopausal wom-
en. The mechanism of action of flibanserin is not fully under-
stood. A post-synaptic serotonin 5HT1A agonist and serotonin
5HT2A antagonist, one theory is that it may improve sexual
desire by modulating a transient decrease in serotonin and
increase in dopamine and epinephrine in certain areas of the
brain [19].

Two published, randomized, placebo-controlled trials of
flibanserin were conducted in post-menopausal women [20,
21]. The first of these trials (the SNOWDROP trial), published
in 2013, randomized post-menopausal women with HSDD
(N = 949, mean age 55.4 years, age range not published, mean
BMI 27 kg/m2, 86% white, heterosexual orientation) to
flibanserin 100 mg tablets or matching oral placebo [21].
Fewer than 5% of the women in this study were over the
age of 65, and no age-stratified efficacy or safety analyses
were performed. Participants had to be naturally post-
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menopausal, diagnosed with HSDD, have a score of 15 or
more on the Female Sexual Distress Score – Revised
(FSDS-R) [22] indicating distress associatedwith sexual prob-
lems, and have a score of 0 or 1 on the Sexual Interest and
Desire Inventory – Female Receptivity [23] item indicating
little or no receptivity to partner’s sexual advances. Inclusion
criteria additionally required that participants were engaged in
a monogamous heterosexual relationship for at least 1 year
with a sexually functional male partner readily available for
sexual activity during a 24-h period at least 50% of the time.
Exclusion criteria were extensive, including but not limited to
common mental health disorders (depression, suicidal idea-
tion), gynecologic problems (pelvic pain, urinary tract infec-
tion, interstitial cystitis, vulvodynia, symptomatic vaginal at-
rophy, thickened endometrial stripe), prior surgeries (hyster-
ectomy, oophorectomy), and medications (CYP3A inducers,
antidepressants, mood stabilizers, chronic narcotics).

Two primary co-endpoints were measured: change in
number of sexually satisfying events (SSEs) per month
and Female Sexual Function Index desire domain (FSFI-
d) score between baseline and week 24 [21]. An eDiary
was used to record SSEs. Participants would enter any
sexual events and whether or not they were satisfying into
the diary daily. This study found that women taking
flibanserin had a statistically significant increase in the
mean number of SSEs from baseline to 24 weeks as com-
pared to placebo (flibanserin, 1.0; placebo, 0.6; p = 0.004)
and increased sexual desire as measured by FSFI desire
domain score (flibanserin, 0.7; placebo, 0.4; p < 0.001).
Reported adverse events included dizziness (flibanserin,
9%; placebo, 3%), somnolence (flibanserin, 8.7%; place-
bo, 1.4%), and nausea (flibanserin, 7.4%; placebo, 3.5).
With regard to primary endpoints, the authors concluded
flibanserin improved sexual desire and number of SSEs in
post-menopausal women with HSDD as compared to
placebo.

The second trial (PLUMERIA), published in 2017, also
randomized post-menopausal women with HSDD (N = 745,
mean age 56.1 years, age range not published, mean weight
71 kg, 85% White, heterosexual orientation) to flibanserin
100 mg tablets or matching oral placebo [24]. Seven percent
of participants were over the age of 65. No age-related effica-
cy or safety analyses were performed. Participants were
screened using similar inclusion and exclusion criteria as the
previously mentioned trial including patients in heterosexual
monogamous relationships for at least 1 year with readily
available, sexually functional partners. Primary co-endpoints
included number of SSEs and FSFI-d score measured at base-
line and 24 weeks. The study was prematurely terminated
early in 2011 due to temporary discontinuation of flibanserin
production, at which time approximately 45% of randomized
participants had completed 16 weeks of therapy. The study
analyzed outcomes between baseline and 16weeks of therapy.

Authors reported a significant improvement in sexual desire as
measured by FSFI-d (flibanserin, 0.6; placebo, 0.4; p = 0.011)
but failed to detect significance in number of SSEs
(flibanserin, 1.0; placebo, 0.7; p value reported as not signif-
icant). Adverse events reported included somnolence, insom-
nia, and dizziness, each experienced by approximately 6–7%
of participants in the flibanserin group as compared to 2–3%
in the placebo group.

Jaspers et al. published a systematic review of the literature
and meta-analysis in 2016 analyzing the safety and efficacy of
flibanserin in women with HSDD studied in randomized clin-
ical trials from inception through June 2015. They reported
pooled mean difference for number of SSEs (increase of 0.58
events in published studies), FSFI-d score (improvement of
0.27), and eDiary desire score (scale 0–84, pooled mean dif-
ference 1.63, only measured in pre-menopausal women).
They also reported that flibanserin significantly increased the
risk of side effects including dizziness, hypotension, and som-
nolence. No age-related efficacy or safety analyses were per-
formed. They concluded the quality of evidence supporting
flibanserin use was low, and further studies, particularly for
women with medical co-morbidities, were warranted [25].

The FDA also expressed concern regarding the efficacy
and safety of flibanserin. Concomitant use of flibanserin with
cytochrome P-450 3A4 inhibitors (including antibiotics com-
monly used by sexually active women to treat fungal and
bacterial infections) and alcohol were shown to increase cen-
tral nervous system (CNS) and cardiovascular side effects,
including CNS disturbances, hypotension, and syncope [26].
The FDA reviewed flibanserin three times prior to its approval
in 2015 for treatment of HSDD in pre-menopausal women
and stipulated it include box warnings regarding its use with
other medications as well as alcohol. It also required physi-
cians and dispensing pharmacists to be certified and to enroll
in the FDA’s Risk Evaluation Mitigation Strategy (REMS)
program. Patients are also required to sign a written consent
regarding abstaining from alcohol while using flibanserin
[26]. As a result of relatively low efficacy, cost, required du-
ration of use to determine therapeutic effect, side effect profile,
contraindications with alcohol and common medications, the
REMS strategy, and lack of approval for use in post-
menopausal women, flibanserin uptake has been very low.

The trials of flibanserin provide insufficient evidence for
safety and effectiveness in older post-menopausal women.
Flibanserin has been studied predominantly in healthy, non-
obese, White, monogamous heterosexual women with long-
term sexually active partner. Its effectiveness for a general pop-
ulation of women, including older post-menopausal women,
remains unknown. Although rates of low libido are high among
the general population of women 65 and older, clinical trials of
flibanserin included too few women over the age of 65 to es-
tablish safety and efficacy in this population. Additionally, re-
ported adverse events of flibanserin (hypotension, dizziness,
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somnolence) raise concerns about safety, especially in older
post-menopausal women given changes in balance and cogni-
tion that can occur with aging.

Many post-menopausal women with low libido are inter-
ested in a safe and effective therapy. Use of flibanserin to treat
low sexual desire in post-menopausal women is currently an
off-label use. To date, we have had no post-menopausal pa-
tients choose flibanserin as a treatment for low libido.

Vaginal Prasterone

Vaginal prasterone (dehydroepiandrosterone, DHEA, US
trade name Intrarosa®) is a vaginal suppository approved by
the FDA in 2016 for the treatment of dyspareunia related to
VVA in menopausal women. It is thought to improve symp-
toms of VVA by aromatizing testosterone and androstenedi-
one to estrone and estradiol in vaginal tissue. The approval of
vaginal prasterone was based on two primary 12-week ran-
domized, placebo-controlled phase 3 clinical efficacy trials
[27, 28].

The first of these trials, published in 2015, randomized
post-menopausal women (N = 255, mean age 58.5 years,
range 40–75 years, mean BMI 26 kg/m2, 92% white, no sex-
ual orientation reported) with VVA (as defined as 5% or fewer
superficial cells on vaginal smear, vaginal pH ≥ 5) and self-
reported moderate to severe pain with sexual activity to daily
insertion of an intravaginal ovule (suppository) containing
DHEA. Participants were randomized to 0.25% DHEA,
0.50% DHEA, or placebo for a total of 12 weeks [27].
Neither age distribution nor age-stratified efficacy or safety
analyses were reported. Exclusion criteria included a wide
range of common co-morbid health conditions including but
not limited to hypertension (≥ 140/90 mmHg), malignancy
(except non-melanoma skin cancer), thromboembolic disease,
uncontrolled diabetes, palpable uterine fibroids, and stage 2
uterine prolapse. BMI and smoking status were not exclusion
factors. Primary co-endpoints included measures of VVA
(vaginal superficial cells, vaginal parabasal cells, vaginal
pH) and self-reported moderate to severe dyspareunia (range
0–3, 0: none, 1: mild, 2: moderate, 3: severe). The study dem-
onstrated statistically significant improvements in all four pri-
mary co-endpoints in patients receiving DHEA as compared
to placebo. The authors reported a significant decrease in
mean severity score for dyspareunia as compared to baseline
for women receiving 0.50% DHEA as compared to placebo
(decrease in mean severity score 2.63 to 1.36, p = 0.013 vs.
placebo). A total of 52.9% of participants treated with 0.50%
DHEA (n = 87) reported at least one adverse event including
vaginal discharge (5.7%), urinary tract infection (5.7%), head-
ache (5.7%), and nausea (4.6%). These rates were comparable
in the 0.25% DHEA-treated group and placebo group. No
changes in serum steroid measurements or endometrial

histology were considered clinically relevant. The authors
concluded prasterone was effective for post-menopausal
women in the treatment of VVA, including dyspareunia.

The second trial, published in 2016, randomized post-
menopausal women (N = 558, median age 59.0 years, range
40–80 years, mean BMI 26 kg/m2, 90% White, no sexual
orientation reported) with moderate to severe dyspareunia to
daily insertion of an intravaginal ovule containing 0.50%
DHEA versus placebo suppository for 12 weeks [28].
Neither age distribution nor age-stratified efficacy or safety
analyses were reported. Primary co-endpoints again included
measures of VVA (vaginal superficial cells, vaginal parabasal
cells, vaginal pH) and self-reported moderate to severe
dyspareunia (range 0–3, 0: none, 1: mild, 2: moderate, 3:
severe). Inclusion and exclusion criteria were similar to the
previously discussed trial. This study reported women treated
with 0.50% DHEA daily for 12 weeks had a significant im-
provement in all primary co-endpoints. They reported a sig-
nificant decrease in self-reported dyspareunia as compared to
placebo (2.54 to 1.13 in 0.50% DHEA group, 2.56 to 1.50 in
placebo group, p < 0.0002). Reported adverse events were
similar to the previous discussed study of DHEA. The authors
concluded 0.50% DHEAwas safe and efficacious in the treat-
ment of VVA of menopause, including dyspareunia, with a
high benefit to risk ratio in this population.

A study published in 2015 sought to further investigate the
use of DHEA in the treatment of overall sexual function by
analyzing Female Sexual Function Index (FSFI) data collected
from previous placebo-controlled trials ofDHEA [29]. The FSFI
individual domain scores range from 0 to 5 or 1–5 with a total
score range of 1.2 to 36. A score less than approximately 26 is
typically considered diagnostic of female sexual dysfunction.

Post-menopausal women with moderate to severe
dyspareunia (mean age 59.5 years, range 40 to 80 years) ran-
domized to either placebo (n = 157) or 0.5% DHEA (n = 325)
daily for 12 weeks completed the FSFI at baseline and
12 weeks. Participants randomized to DHEA were found to
have significant improvement in all domain scores of the FSFI
from baseline to 12 weeks as compared to placebo: desire
(DHEA 2.58 to 3.22; placebo 2.64 to 3.11, p = 0.01), arousal
(DHEA 2.57 to 3.74; placebo 2.59 to 3.33 p = 0.002), lubri-
cation (DHEA 2.00 to 4.13; placebo 1.91 to 3.53, p = 0.0005),
orgasm (DHEA 2.53 to 3.80; placebo 2.41 to 3.42, p = 0.047),
satisfaction (DHEA 2.84 to 4.21; placebo 2.92 to 3.80, p =
0.001), pain (DHEA 1.61 to 3.82; placebo 1.68 to 3.24, p =
0.001). The total FSFI score for those randomized to DHEA
was also significantly improved between baseline to 12 weeks
as compared to placebo (DHEA 14.29 to 23.14; placebo 14.25
to 20.53, p = 0.0006). The main side effect reported was vag-
inal discharge, similar to previous studies.

Studies of prasterone yield no major safety concerns, and
the therapy is well tolerated. Similar to studies of ospemifene,
the efficacy of prasterone was measured by self-reported
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severity scale of dyspareunia (range 0–3, 0: none, 1: mild, 2:
moderate, 3: severe). There was, however, considerable pla-
cebo effect of up to 6 point improvements in total FSFI score
for placebo groups compared to 9 point improvements for
women taking prasterone. Trials of prasterone were efficacy
studies, conducted in primarily healthy, non-obese, White
post-menopausal women; evidence for effectiveness in the
general population is limited. Post-menopausal women be-
tween the ages of 40 and 80 years old were included in the
trials, and the mean reported ages for the two trials was less
than 60 years old. No safety or efficacy analyses by age were
performed. Prasterone may be a reasonable option for older
and healthier post-menopausal women without contraindica-
tions, but patients should be counseled that this modality is
new and evidence for safety in the general population of older
women is limited. Women may find the suppository modality
less messy than estradiol cream, but an advantage of the cream
is that it can also be applied externally to address vulvar
atrophy.

Estradiol Vaginal Insert

In May 2018, the FDA approved an estradiol vaginal insert
(US trade name IMVEXXY®) for the treatment of moderate
to severe dyspareunia due to menopause. Vaginal estrogen has
long been used to treat dyspareunia due to vulvovaginal atro-
phy (VVA) in post-menopausal women and is available in
several formulations including vaginal cream applied with
an applicator, vaginal tablet, and vaginal rings [30]. Less is
known regarding effectiveness of vaginal estrogen products
on sexual function.

A phase 3 randomized, double-blinded, placebo-controlled
trial (the REJOICE trial) published in 2017 investigated the
use of TX-004HR, a 17β-estradiol vaginally inserted soft gel
capsule for treatment of dyspareunia in post-menopausal
women with VVA [31]. This trial randomized sexually active
post-menopausal women (N = 764, mean age 59 years, range
40 to 75 years, mean BMI 26 kg/m2, 87% White, no sexual
orientation reported) with vulvovaginal atrophy (defined as ≤
5% superficial cells on vaginal cytological smear, vaginal pH
> 5.0) and moderate to severe vaginal pain associated with
sexual activity to 12 weeks of treatment with 4, 10, or 25 μg
of TX-004HR versus placebo daily for 2 weeks followed by
biweekly for 10 weeks. No age distribution or age-related
analyses were performed. Exclusion criteria included numer-
ous medical and behavioral conditions including but not lim-
ited to liver or kidney disease, thromboembolic disorders, ce-
rebrovascular accidents including transient ischemic attack
and stroke, endocrine disease, alcohol or drug abuse, and
heavy tobacco use. Primary endpoints included change in
the percentage of parabasal and superficial cells, vaginal pH,
and patient-reported dyspareunia using the VVA Symptom

Self-Assessment Questionnaire (range 0 = none to 3 = severe)
from baseline to 12 weeks. Secondary endpoints included
changes over other time intervals (2, 6, and 8 weeks) as well
as vulvar or vaginal itching/irritation and vaginal dryness. All
four primary endpoints were significantly improved with TX-
004HR versus placebo, except dyspareunia with the 4 μg for-
mulation. A significant decrease in self-reported dyspareunia
symptoms for women treated with 10 and 25 μg formulations
of TX-004HR was found between baseline and 12 weeks as
compared to placebo (10 μg, 1.7; 25μg, 1.7; placebo, 1.3; p =
0.01). With regard to safety, all participants underwent endo-
metrial sampling at baseline and 12 weeks. No cases of endo-
metrial hyperplasia or malignancy were identified. Few ad-
verse events were reportedwith headache being the most com-
mon side effect in treatment group (range 3.2–7.4%, not dose
dependent) versus 7.8% in placebo group.

A follow-up subgroup analysis of the REJOICE trial data
published in 2017 investigated differences in the effect of TX-
004HR by age, weight, uterus status, pregnancy status, and
vaginal birth history [32••]. Three age groups were defined: ≤
56, 57–61, and ≥ 62 years old. Dyspareunia was measured by
VVA Symptom Self-Assessment Questionnaire (range: 0,
none to 3, severe). Efficacy analysis by age demonstrated all
three age groups showed significant improvement in mean
dyspareunia scores from week 2 to week 12 of treatment with
TX-004HR as compared to placebo. Specifically, for women
≥ 62 years old, those randomized to 10 μg formulation of TX-
004HR had significant improvement in mean dyspareunia
score as compared to placebo (mean change decrease 1.66
versus 1.19, p < 0.01). There was no significant improvement
in mean dyspareunia score found for women ≥ 62 years old
randomized to 4 μg and 25 μg formulations of TX-004HR.

The estradiol vaginal insert is the most recent FDA-
approved modality for treatment of dyspareunia in post-
menopausal women. It is the only FDA-approved medication
for treatment of dyspareunia for which age-related efficacy
analysis was performed demonstrating efficacy in a popula-
tion of women 62 years old or older. Efficacy studies demon-
strate the estradiol vaginal insert is overall safe and well tol-
erated with no reported serious adverse events and few side
effects. Limitations include its strict medical exclusion
criteria. Similar to previously discussed modalities, the estra-
diol vaginal insert was also studied predominantly in healthy,
non-obese White women.

Conclusions

Since 2012, three new modalities have been FDA-approved
for use in post-menopausal women with dyspareunia
(ospemifene, prasterone, estradiol vaginal insert) and one in
pre-menopausal womenwith HSDD (flibanserin). Clinical tri-
als of these treatment modalities have focused largely on pre-
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and recently post-menopausal women without inclusion of
older post-menopausal women despite known prevalence of
sexual problems in this population. While development of
novel therapeutics for treatment of female sexual function is
needed to address female sexual dysfunction, available data
raise questions regarding clinical effectiveness and safety for
the general population of women, especially older post-
menopausal women, with these conditions.

All trials of recently FDA-approved medications for female
sexual dysfunction are efficacy-based trials conducted in homo-
geneous populations of healthy, White, non-obese, early post-
menopausal women with strict exclusion criteria. Studies of
flibanserin strictly included only women in monogamous, het-
erosexual relationships with a sexually available and functional
male partner. Large population-based studies have demonstrat-
ed that people of all races, ages, and sexual identities value their
sexual function in later life, including older post-menopausal
women [2, 33]. Efficacy-based study designs limit the applica-
bility of these trials to a general population of post-menopausal
women and may over-estimate the benefit of these modalities
when used in a real-world clinical setting [34].

Trials ofmodalities for treatment of dyspareunia (ospemifene,
prasterone, vaginal estradiol insert) measure dyspareunia using a
4-point patient-reported severity scale. Efficacy in these trials is
reported as significant mean severity scale changes in treatment
groups as compared to placebo. Further research is needed to
understand whether small severity scale changes are clinically
meaningful. Trials of flibanserin for treatment of HSDDmeasure
efficacy using patient-reported number of SSEs per month.
These studies demonstrated a statistically significant improve-
ment of approximately half an event per month as compared to
placebo. Whether or not an increase of one or fewer sexually
satisfying events per month is clinically meaningful to a woman
or her partner remains unknown. Data of relevance to women in
same-sex partnerships or who are sexually active without a part-
ner are needed.

More than 43 million older adults rely on Medicare Part
D for prescription drug coverage [35]. Medicare Part D
drug plans exclude coverage for therapies for sexual dys-
function, including flibanserin and medications for treatment
of male erectile dysfunction [36]. According to the Centers
for Medicare and Medicaid Services Formulary Guidance
for 2019 document, ospemifene, vaginal prasterone, and
estradiol vaginal insert are covered under Medicare Part D
plans [37].

Exclusion of older women from studies of treatments for
female sexual dysfunction presents a barrier to treatment and
raises a justice-based ethical concern. Given the rapid aging of
the population, it is crucial to investigate the safety and effec-
tiveness of treatment modalities for female sexual dysfunction
in older and more demographically heterogenous populations
of post-menopausal women. The prevalence of both bother-
some sexual dysfunction and co-morbid conditions is highest

in this age group, but evidence is limited for safety and effec-
tiveness of available treatments. Future studies of existing and
emerging therapies for female sexual dysfunction should aim
to assess real-world safety and effectiveness including for use
by older post-menopausal women.
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