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Efficacy, tolerability, and endometrial safety of ospemifene compared
with current therapies for the treatment of vulvovaginal atrophy: a
systematic literature review and network meta-analysis

James A. Simon, MD,"? Alex Ferenczy, MD,? Denise Black, MD,” Alex Castonguay, MSc,”
Catherine Royer, BSc, ASA,” Rafik Marouf, MD, PhD,® and Catherine Beauchemin, PhD’"’

Abstract

Importance: Ospemifene is a novel selective estrogen receptor modulator developed for the treatment of moderate to
severe postmenopausal vulvovaginal atrophy (VVA).

Objective: The aim of the study is to perform a systematic literature review (SLR) and network meta-analysis (NMA)
to assess the efficacy and safety of ospemifene compared with other therapies used in the treatment of VVA in North
America and Europe.

Evidence Review: Electronic database searches were conducted in November 2021 in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses guidelines. Randomized or nonrandomized controlled tri-
als targeting postmenopausal women with moderate to severe dyspareunia and/or vaginal dryness and involving
ospemifene or at least one VVA local treatment were considered. Efficacy data included changes from baseline in su-
perficial and parabasal cells, vaginal pH, and the most bothersome symptom of vaginal dryness or dyspareunia, as re-
quired for regulatory approval. Endometrial outcomes were endometrial thickness and histologic classifications, includ-
ing endometrial polyp, hyperplasia, and cancer. For efficacy and safety outcomes, a Bayesian NMA was performed. En-
dometrial outcomes were compared in descriptive analyses.

Findings: A total of 44 controlled trials met the eligibility criteria (N = 12,637 participants). Network meta-analysis
results showed that ospemifene was not statistically different from other active therapies in most efficacy and safety re-
sults. For all treatments, including ospemifene, the posttreatment endometrial thickness values (up to 52 wk of treat-
ment) were under the recognized clinical threshold value of 4 mm for significant risk of endometrial pathology. Specif-
ically, for women treated with ospemifene, endometrial thickness ranged between 2.1 and 2.3 mm at baseline and 2.5
and 3.2 mm after treatment. No cases of endometrial carcinoma or hyperplasia were observed in ospemifene trials,
nor polyps with atypical hyperplasia or cancer after up to 52 weeks of treatment.

Conclusions and Relevance: Ospemifene is an efficacious, well-tolerated, and safe therapeutic option for postmen-
opausal women with moderate to severe symptoms of VVA. Efficacy and safety outcomes with ospemifene are similar
to other VVA therapies in North America and Europe.
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enitourinary syndrome of menopause (GSM) is caused

by hypoestrogenism during menopause.! A wholly

contained subgroup within GSM, vulvovaginal atrophy
(VVA) describes the changes in appearance and physiological
functions of the genital tissues that may cause vulvovaginal symp-
toms of GSM, including vaginal dryness, burning, irritation, and
sexual symptoms such as lack of lubrication, discomfort, pain,
and impaired sexual function.? Vulvovaginal symptoms occur
in 39% to 51% of women, with 55% to 62% of symptoms cat-
egorized as moderate or severe, the most frequent being vagi-
nal dryness and dyspareunia (ie, pain during intercourse).®

Treatment goals include symptom relief and restoration of
the vaginal environment to a healthy state.* Nonhormone lubri-
cants and moisturizers provide short-term relief but do not treat
nor reverse the underlying condition.> Considering the patho-
physiology of VVA (ie, hypoestrogenism), hormonal therapy
is common, which includes local estrogen therapy (ET) and de-
hydroepiandrosterone (DHEA) when systemic therapy is
unnecessary.

Ospemifene is a selective estrogen receptor modulator or
estrogen agonist/antagonist indicated for treating moderate to
severe dyspareunia and/or vaginal dryness.” Unlike other selec-
tive estrogen receptor modulators (eg, tamoxifen, raloxifene,
bazedoxifene), which have no reproducible estrogenic effects
on the vagina, ospemifene binds to estrogen receptors in the
vulvovaginal squamous epithelium resulting in activation of
their estrogenic pathways.” Ospemifene, which is approved by
Health Canada, the Food and Drug Administration and the
European Medicines Agency, increases superficial cells, while
decreasing parabasal cells, vaginal pH, and the severity of vag-
inal dryness and dyspareunia, all hallmarks of an estrogenic
effect.®!* The Society of Obstetricians and Gynecologists of
Canada and The North American Menopause Society guide-
lines recommend lubricants and moisturizers as first-line and lo-
cal ET, DHEA, and ospemifene as second-line therapies.®'*
The objective of this study was to perform a systematic litera-
ture review (SLR) and network meta-analysis (NMA) to evalu-
ate ospemifene for VVA due to menopause.

METHODS

Systematic literature review
Literature search

This SLR was conducted according to the Preferred Items for
Systematic Reviews and Meta-Analyses.'> Electronic databases
(Embase, MEDLINE, and PubMed) were searched in November
2021 (see Supplemental Digital Content 1, http:/links.lww.com/
MENO/B141). Additional publications were identified by hand

Key points

e Objective: To assess the efficacy, tolerability, and safety
of ospemifene compared with other therapies currently
used for the treatment of vulvovaginal atrophy (VVA).

o Findings: Network meta-analysis results showed that in
most efficacy and safety endpoints, ospemifene did not dif-
fer statistically compared with other active therapies. The
analysis revealed that ospemifene and other treatments
were not associated with clinically significant increases
in endometrial thickness nor clinically relevant endome-
trial pathology.

e Meaning: Ospemifene is an efficacious and safe thera-
peutic option for postmenopausal women with moderate to
severe symptoms of VVA, similar to current therapies used
in North America and Europe.

searching reference lists of the retrieved publications and prior
SLRs. Two reviewers (A.C. and ED.) screened titles and
abstracts and full-text articles, with discrepancies resolved by
consensus or a third reviewer.

Study eligibility

Randomized or nonrandomized controlled phase II or III clin-
ical trials of women with VVA were eligible. Outcomes included
efficacy (ie, superficial and parabasal cell changes, vaginal pH,
and most bothersome symptom [MBS] of vaginal dryness or
dyspareunia), safety (ie, treatment-emergent adverse events
[TEAE], serious TEAE, urinary tract infection [UTI], headaches,
hot flashes, and discontinuation due to AEs), endometrial thick-
ness by ultrasound and current histologic classifications.

Data extraction

Two reviewers extracted data using a predefined extraction
form and a third reviewer validated all extracted data. Data ex-
tracted included baseline participants' characteristics, sample size,
study designs, drugs compared and relevant efficacy, safety, and
endometrial outcomes. The risk of bias (ROB) was assessed
by two reviewers using the Cochrane tool.'®

Network meta-analysis

The NMA combines direct and indirect comparisons, which
contribute to the total evidence. It includes multiple pairwise
comparisons for a range of interventions and it provides esti-
mates of relative treatment effects.'” Fixed-effect (FE) and
random-effect (RE) Bayesian NMA were performed using R
(getmc version 1.0-1). The main difference between FE and
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EFFICACY AND ENDOMETRIAL SAFETY OF OSPEMIFENE

RE models is that RE models assume heterogeneity between
studies. Markov Chain Monte Carlo sampling with four chains,
with a “burn-in” period until convergence and another 50,000
samples from the posterior distribution, was conducted to esti-
mate treatment effects and 95% credible intervals (Crl). Model
selection (FE or RE model) was based on the deviance informa-
tion criterion (DIC), as per NICE technical support document for
pairwise and NMA.'® More specifically, the model with the best
measure of models fit (ie, lower DIC) was preferred for each out-
come. Node splitting was performed to assess consistency be-
tween direct and indirect evidence. Pairwise meta-analyses were
conducted using R (meta version 5.2-0). Statistical heterogene-
ity (%) was interpreted according to Cochrane.'®!® Compari-
sons with an 7 = 50% were investigated. The mean difference
(MD) was reported for continuous outcomes and the risk ratio
(RR) was reported for binary outcomes. Results were consid-
ered statistically significant when the 95% Crl did not cross
the line of equality (MD =0 or RR = 1).

RESULTS

Systematic literature review
Search results

A total of 636 individual phase II or III controlled trials were
independently screened by two reviewers during title and ab-
stract screening (Fig. 1). Of these, 530 records were excluded,
and 106 full-text articles were reviewed to confirm their eligibil-
ity. At this stage, 66 records were excluded, leading to 40 retained
studies. Main reasons for exclusion were no treatment or outcome
of interest and inappropriate study designs (observational studies,
cohort, and cross-sectional studies). In addition, four articles were
identified through the review of reference lists, resulting in a total
of 44 unique controlled trials (N = 12,637 participants) included
in the SLR_ 5810-13.20-57

Studies characteristics

Table 1 summarizes the baseline characteristics of included
studies, which were published between 1994 and 2021, with sam-
ple sizes ranging from 21 to 1,612 participants.**=>* All studies in-
cluded were randomized controlled trials (RCT), except for one
study that was a non-RCT.** Durations of studies varied between
2 and 52 weeks. The mean age of the women comprising the
study samples ranged from 51.4 to 62.9 years.'"** Ospemifene
was evaluated in six RCT.*'? Remaining studies evaluated
treatments such as conjugated equine estrogens (CEE) vaginal
cream, E2 vaginal insert, E2 softgel vaginal insert, E2 vaginal
ring, prasterone vaginal ovule (DHEA), lubricants, and/or mois-
turizers. Inclusion and exclusion criteria were relatively homo-
geneous and, hence, study populations were considered equiva-
lent across studies. The complete inclusion and exclusion criteria
of each included study are provided in Supplemental Digital
Content 2, http://links.lww.com/MENO/B142. In summary, pa-
tients were postmenopausal women (hysterectomized or non-
hysterectomized) with moderate to severe VVA and with symp-
toms of vaginal dryness and/or dyspareunia. Some studies were
restricted to women with 5% or lesser superficial cells on their
vaginal wall smear or a vaginal pH more than 5.0 at inclusion.

As for exclusion criteria, the use of hormonal therapy (systemic
or local) other than evaluated drugs during study was prohibited,
with substantially similar washout periods within trials. In
addition, patients having an abnormal endometrial histology
other than atrophy based on baseline biopsies were excluded,
as well as those having uterine bleeding of unknown origin or
clinically significant abnormal gynecological finding.

Risk of Bias

The methodological quality of each study was evaluated
using the Cochrane ROB tool. A total of 15 of the included stud-
ies were deemed to have a high ROB for the blinding of partic-
ipants and personnel. Given the different modes of administra-
tion of VVA treatments (vaginal cream, insert, ring, and oral),
blinding of participants and researchers is not always possible.
Indeed, participants and clinicians are frequently aware of treat-
ment allocation in open-label studies and study extensions
where individuals using placebo in a randomized portion of a
trial are offered participation in the active treatment arm of the
extension. Otherwise, most included trials were RCT with ap-
propriate blinding and were classified as low ROB.

Network meta-analysis

Treatments of interest at their commercialized dosages in Canada,
United States, and Europe were considered for the efficacy anal-
yses, while all dosages were considered for the safety analyses.

Efficacy outcomes

All approved strengths and dosing regimens were combined
for each included treatment, except for CEE vaginal cream,
for which dosages were separated as low (twice weekly,
0.3-0.625 mg) and high doses (daily for 21 d, 7 d off,
0.3-1.25 mg), according to the product monograph. Based
on the model fit statistics, the RE model was used for every
outcome except the MBS score of vaginal dryness, for which
the FE model was used.

Table 2 presents the relative effects of ospemifene compared
with other treatments for all efficacy outcomes. For MBS score
of vaginal dryness and dyspareunia, percentage of parabasal cells,
and vaginal pH, a greater mean reduction was favorable for
ospemifene, while a greater mean increase of the percentage of
superficial cells was favorable for ospemifene. Statistically signif-
icant results are highlighted (green when in favor of ospemifene
and orange when not in favor of ospemifene). Results in gray
are not statistically significant and, thus, they were not interpreted.

Ospemifene showed a meaningful improvement versus E2 in-
sert 10 pg, placebo and lubricant for the MBS score of vaginal
dryness, demonstrating its superiority against this treatment
for this outcome. An improvement was also observed for this
endpoint compared with placebo and lubricant.

For the percentage of parabasal and superficial cells, ospemifene
demonstrated a statistically significant improvement versus pla-
cebo. In addition, for superficial cells, ospemifene demon-
strated an improvement versus lubricant, while being less favor-
able compared with both CEE low and high dose. For vaginal
pH, ospemifene was favorable versus placebo and lubricant,
while being less favorable compared with CEE low dose, CEE
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FIG. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow chart.

high dose, and E2 insert. Other results of ospemifene compared
with other treatments were not statistically significant.

Finally, for the MBS score of dyspareunia, while not statisti-
cally significant, it is worth mentioning that relative effects were
in favor of ospemifene compared with placebo, to E2 cream and
to lubricant. Although ospemifene was statistically significantly
superior to placebo in the three clinical trials evaluated for this
outcome, the choice of RE model led to a nonsignificant result
versus placebo in the present NMA.*!'>!3 Indeed, the relative effect
using the FE model for this outcome was statistically significant for
ospemifene (—0.31 [-0.41 to —0.22]). However, for the present out-
come, the RE model demonstrated a better measure of model fit,
characterized by a lower DIC, compared with the FE model.'®

Safety outcomes

Conjugated equine estrogen was separated between low and
high dose according to its product monograph.>® Doses of other
comparators with multiple dosages were combined. Based on
the model fit statistics, the FE model was used for every out-
come except UTI, for which the RE model was used.

Table 3 presents the relative effects of ospemifene compared
with other treatments for all safety outcomes. As previously ex-
plained, only statistically significant results were highlighted
and are discussed. Ospemifene 60 mg demonstrated an increase
in the risk of TEAE (eg, urinary tract infection and hot flashes)
versus placebo, E2 capsule 4 ug, E2 capsule 10 pg, and E2 cap-
sule 25 pg, while being associated with a decrease in the risk of
serious TEAE compared with DHEA 3.25 mg. Ospemifene
60 mg showed a decrease in the risk of headaches relative to
DHEA 6.5 mg and E2 vaginal ring, while being associated with

858 Menopause, Vol. 30, No. 8, 2023

an increase in the risk of hot flashes versus placebo and DHEA
6.5 mg. Other results of ospemifene 60 mg compared with other
treatments were not statistically meaningful.

Endometrial safety outcomes

A total of 13 studies reported baseline and post-treatment en-
dometrial histology outcomes. Of these, seven reported on en-
dometrial thickness as well, including five studies evaluating
ospemifene. Posttreatment endometrial results were measured
after 12 to 52 weeks. Endometrial biopsies were read by two
or three community type or expert gynecological pathologists
blinded to each other's readings and to clinical data in most clin-
ical trials. The rate of inadequate samples for histologic interpre-
tation ranged from 8% to 47%.

Figure 2 represents the endometrial thickness reported at base-
line and posttreatment in ospemifene studies (Fig. 2A) and in
other treatment studies (Fig. 2B), in relation to the acceptable en-
dometrial thickness clinical threshold of 4 mm in postmenopausal
women.” Seventeen studies reported on endometrial thickness at
different time points (from baseline to week 52). Of these, there
were six trials evaluating ospemifene (Fig. 2A). Baseline endo-
metrial thickness ranged between 0.37 and 3.0 mm, while post-
treatment endometrial thickness ranged between 0.46 and
3.6 mm. Specifically for ospemifene 60 mg, baseline endome-
trial thickness ranged between 2.1 and 2.3 mm, and from 2.5
to 3.2 mm after treatment. These results show that the endome-
trial thickness reported in these trials was under the clinical
threshold of 4 mm at baseline and posttreatment.

Seven studies reported endometrial polyp data and the per-
centage posttreatment ranged from 0.0% to 1.6%. For women

Copyright © 2023 The Author(s)
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TABLE 1. Characteristics and reported outcomes of included studies

Geographic Sample  Age, Endometrial
region Study design Duration size,n  mean Interventions Efficacy outcomes reported — outcomes reported

Archer’® (2015) North America RCT 12wk 253 58.5 DHEA 3.25/6.5 mg: 1 ovule MBS dyspareunia and Endometrial
daily (n = 86/n=87) vaginal dryness, parabasal  histology

Placebo: 1 ovule daily and superficial cells,
(n=80) vaginal pH

Archer’” (2018) N/A RCT 12 wk 573 59  E2cream 0.015 mg: twice =~ MBS dyspareunia and —

weekly (n =286) vaginal dryness, parabasal
Placebo cream: twice weekly  and superficial cells,
(n=1287) vaginal pH

Archer'® (2019) North America RCT 12 wk 627 59.8 Ospemifene 60 mg: 1 tablet MBS dyspareunia and Endometrial

daily (n=313) vaginal dryness, parabasal  histology and
Placebo: 1 tablet daily and superficial cells, endometrial
(n=314) vaginal pH thickness

Ayton®® (1996) Australia RCT 12 wk 194 59.5 E2ring: insitu (for 12 wk)  Vaginal pH Endometrial

(n=131) histology
CEE cream 0.625 mg/g:
21 don/ 7 d off (n=63)

Bachmann®? (2008)  North America RCT 12 wk 230 57.9 E2 insert 10/25 pg: twice — Vaginal pH

weekly (n =92/n=91)
Placebo insert: twice weekly
(n=47)

Bachmann®' (2009) North America RCT 52 wk 423 57.9 CEE cream 0.3 mg/g: 21 d MBS dyspareunia and Endometrial

on/ 7 d off (n = 143) vaginal dryness, parabasal ~ histology
CEE cream 0.3 mg/g: twice and superficial cells,

weekly (n = 140) vaginal pH
Placebo cream: 21 d on/

7 doff (n="72)
Placebo cream: twice weekly

(n=168)

Bachmann® (2010)  North America RCT 12 wk 826 58.6 Ospemifene 30/60 mg: 1 oral MBS dyspareunia and Endometrial
tablet daily (n = 282/ vaginal dryness, parabasal  thickness
n=276) and superficial cells,

Placebo: 1 oral tablet daily vaginal pH
(n=268)
Barentsen” (1997) Europe RCT 12 wk 165 58.2  E2ring: in situ (for 12 wk)  Vaginal pH —
(n=283)
Estriol cream: three times
weekly (n = 82)
Barton®* (2018) North America RCT 12 wk 443 57.4 Moisturizer: daily (n = 147) MBS dyspareunia and —
DHEA 3.25/6.5 mg: 1 ovule  vaginal dryness
daily (n = 147/n = 149)

Botsis®® (1997) Europe RCT 24 wk 72 NA  CEE cream 0.625 mg/g — Endometrial

(n=36) thickness
Tibolone oral tablet:
daily (n =36)

Bouchard®® (2015)  North America RCT 12 wk 441 58.1 DHEA 3.25/6.5 mg: 1 ovule MBS dyspareunia and Endometrial
twice weekly (n = 143/ vaginal dryness, parabasal  histology
n=148) and superficial cells,

Placebo: 1 ovule twice vaginal pH
weekly (n = 150)

Bygdeman® (1996) N/A RCT 12 wk 39 58.3 Dionestrol cream: daily for ~ Vaginal pH —
2 wk then 3 times
weekly (n=19)

Replens gel: 3 times
weekly (n = 20)
Casper?’ (1999) Europe RCT 24 wk 67 NA  E2ring: in situ (for 12 wk) ~ Vaginal pH Endometrial
(n=133) thickness
Placebo ring: in situ (for
12 wk) (n =34)
Chompootaweep* Asia RCT 8 wk 40 54.5 Levonorgestrel/ethinyl E2  Vaginal pH —
(1998) tablet: weekly (n = 20)
CEE cream 0.625 mg/g:
twice weekly (n = 20)
Constantine®® (2017) North America RCT 12 wk 747 59.0 E2 softgel insert 4/10/25 pg: MBS dyspareunia, parabasal —

twice weekly

(n=186/n=188/n=186)
Placebo insert: twice

weekly (n =187)

and superficial cells,
vaginal pH

Continued on next page
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TABLE 1. Continued

Geographic Sample  Age, Endometrial
region Study design Duration size,n  mean Interventions Efficacy outcomes reported — outcomes reported
Dugal*® (2000) Europe RCT 24 wk 96 58.8 E2 insert: twice weekly — Endometrial
(n=48) thickness
Estriol vagitories: 0.5 mg
twice weekly (n = 48)
Parnan Asia RCT 12 wk 52 52.5 Vitamin E cream: twice Parabasal and superficial —
Emamverdikhan*® weekly (n =26) cells
(2016) CE vaginal 0.625 mg/g:
twice weekly (n = 26)
Fernandes®' (2018)  South America RCT 12 wk 60 56.8 Testosterone cream: 3 times — Endometrial
weekly (n = 20) thickness
CE vaginal 0.625 mg/g:
3 times weekly (n = 20)
Lubricant cream: 3 times
weekly (n =20)
Freedman® (2009)  North America RCT 12 wk 305 60.0 CEE cream 0.625 mg/g: Parabasal and superficial —
twice weekly (n = 150) cells and vaginal pH
Placebo cream: twice weekly
(n=155)
Goldstein'' (2014) Europe RCT 52 wk 426 61.9 Ospemifene 60 mg: 1 oral ~ Parabasal and superficial Endometrial
tablet daily (» = 363) cells and vaginal pH histology and
Placebo: 1 oral tablet endometrial
daily (63) thickness
Gupta®® (2008) North America RCT 12 wk 21 57.1 E2ring: in situ (for 12 wk)  Parabasal and superficial —
(n=11) cells and vaginal pH
E2 transdermal patch:
continuously for 12 wk
(n=10)
Henriksson®* (1994) Europe RCT 12 wk 165 59.8 E2ring: in situ (for 12 wk)  Vaginal pH Endometrial
(n=112) histology
Estriol 0.5 mg: 1 pessary
twice weekly (n = 53)
IThan®® (2021) Europe Non-RCT 12 wk 91 54.1 Sodium hyaluronate: ovule ~ Vaginal pH Endometrial
every other day (n = 31) thickness
E2 insert 10 pg: twice weekly
(n=30)
Promestriene: 1 ovule every
other day (n = 30)
Kroll*® (2018) North America RCT 12 wk 548 58.0 E2 cream 0.015 mg: 3 times MBS dyspareunia and —
weekly (n =277) vaginal dryness, parabasal
Placebo cream: 3 times and superficial cells,
weekly (n=271) vaginal pH
Labrie®’ (2009) North America RCT 12 wk 216 59.0 DHEA 3.25/6.5/13 mg: MBS dyspareunia and —
1 ovule daily (n =53/ vaginal dryness, parabasal
n=156/n=54) and superficial cells,
Placebo: 1 ovule daily vaginal pH
(n=153)
Labrie®® (2011) North America RCT 12 wk 216 NA DHEA 3.25/6.5/13 mg: MBS dyspareunia, parabasal —
1 ovule daily (n = 29/ and superficial cells,
n=30/n=29) vaginal pH
Placebo: 1 ovule daily
(n=26)
Labrie®® (2018) North America RCT 12 wk 482 59.5 DHEA 6.5 mg: 1 ovule daily MBS dyspareunia and —
(n=325) vaginal dryness, parabasal
Placebo: 1 ovule daily and superficial cells,
(n=157) vaginal pH
Manonai*' (2001) Asia RCT 12 wk 53 55.4 E2insert25 pg: twice weekly — Endometrial
(n=27) thickness

CE cream 0.625 mg/g: twice
weekly (n =26)
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TABLE 1. Continued

Geographic
region

Study design Duration

Sample
size, n

Age,
mean

Interventions Efficacy outcomes reported

Endometrial
outcomes reported

Mitchell*? (2018)

Nachtigall** (1994)

Palacios** (2021)

Pickar*® (2016)

Politano®’ (2019)

Portman®® (2014)

Portman'? (2013)

Raghunandan®
(2010)

Rioux>® (2018)

Lima*® (2013)

Simon®' (2008)

Simon®? (2010)

Simon'® (2013)

Simunic™> (2003)

North America

N/A

Europe

North America

South America

North America

North America

Asia

North America

South America

North America

North America

North America

Europe

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

12 wk

12 wk

12 wk

2 wk

14 wk

12 wk

12 wk

12 wk

24 wk

12 wk

52 wk

52 wk

52 wk

52 wk

302

30

120

50

72

314

605

75

159

75

309

644

180

1,612

61.0

NA

56.3

62.5

57.3

59.7

58.0

57.3

59.4

57.6

58.6

58.1

58.8

E2 insert 10 pug + placebo gel: MBS dyspareunia and
twice weekly + 1 vaginal dryness
application every 3 d
(n=102)

Placebo insert + Replens gel:
twice weekly + 1
application every 3 d
(n=100)

Dual placebo: twice weekly +
1 application every 3 d
(n=100)

Replens gel: 3 times per
week (n = 15)

Estrogens cream: 1
application daily (n- = 15)

E2 insert (n = 60) Parabasal and superficial

Promestriene cream (n = 60)  cells

E2 softgel insert 10 pg: daily Parabasal and superficial
(n=24) cells and vaginal pH

Placebo insert: daily (n = 26)

Fractional CO,: 3 sessions at Superficial cells and vaginal
30-d intervals (n = 24) pH

Promestriene cream: 10 mg
3 times weekly (n = 24)

Lubricant: as needed with
sexual activity (n = 24)

Ospemifene 60 mg: 1 oral
tablet daily (n = 160)

Placebo: 1 oral tablet daily
(n=154)

Ospemifene 60 mg: 1 oral
tablet daily (» = 303)
Placebo: 1 oral tablet daily

(n=302)

CEE cream 0.625 mg/g: —
twice weekly (n = 25)

CEE/testosterone cream
0.625 mg per g/1 mg:
twice weekly (n = 25)

Lubricant: twice weekly
(n=125)

E2 insert 25 pg: twice weekly —

(n=280)

CEE 0.625 mg/g: 21 d on/
7 d off (n="79)

Isoflavone gel: daily (n = 30) —

CEE cream 0.3 mg: daily
(n=20)

Placebo gel: daily (n = 25)

E2 insert 10 pg: twice weekly Parabasal and superficial
(n=205) cells

Placebo insert: twice weekly
(n=104)

E2 insert 10 pg: twice weekly —
(n="541)

Placebo insert: twice weekly
(n=103)

Ospemifene 30/60 mg: 1 oral —
tablet daily (n = 62/n = 69)

Placebo: 1 oral tablet daily
(n=49)

E2 insert 25 pg: twice weekly —
(n=828)

Placebo insert: twice weekly
(n="784)

Vaginal pH

MBS vaginal dryness,
parabasal and superficial
cells, vaginal pH

MBS dyspareunia, parabasal
and superficial cells,
vaginal pH

Endometrial
histology and
endometrial
thickness

Endometrial
histology and
endometrial
thickness

Endometrial
thickness

Endometrial
histology

Endometrial
thickness

Endometrial
histology and
endometrial
thickness

Endometrial
histology and
endometrial
thickness

Endometrial
thickness

Continued on next page
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TABLE 1. Continued

Geographic Sample  Age, Endometrial
region Study design Duration size,n  mean Interventions Efficacy outcomes reported — outcomes reported
Suwanvesh®* (2017) Asia RCT 52 wk 82 56.1 Pueraria mirifica gel: 3 times — Endometrial
weekly (n=41) thickness
CEE cream 0.625 mg/g:
3 times weekly (n =41)
Weisberg®® (2005) Australia RCT 48 wk 185 58.0 E2 ring: in situ (n = 126) — Endometrial
E2 insert 25 pg: twice weekly histology and
(n=159) endometrial
thickness

CEE, conjugated equine estrogens; DHEA, dehydroepiandrosterone; E2, estradiol; MBS, most bothersome symptom; NRCT, non-randomized controlled trial; RCT,

randomized controlled trials.

treated with ospemifene 60 mg, the percentage of women with
polyps ranged between 0.0% and 1.1% posttreatment. Specifi-
cally, the percentage of polyps was 0.3% after 52 weeks, while
being of 1.1% after 12 weeks on ospemifene. No polyps with
hyperplasia or carcinoma were reported.

Twelve studies reported endometrial carcinoma or hyperplasia
data. The percentage of women with endometrial carcinoma or
hyperplasia after treatment ranged from 0.0% to 2.5%. No mes-
enchymal malignancy (sarcoma) was reported. Specifically for
ospemifene, one case of nonatypical (simple) endometrial hyper-
plasia was reported at 52 weeks in the study by Goldstein et al.'!
Additional endometrial outcome results (atrophic endometrium,
inactive endometrium, and proliferation) are provided in Supple-
mental Digital Content 3, http://links.Iww.com/MENO/B143.

DISCUSSION
Ospemifene demonstrated a statistically significant improve-
ment compared with placebo in all efficacy outcomes except the
reduction in the MBS score of dyspareunia, although this result
was numerically in favor of ospemifene (MD [95% Crl] vs pla-
cebo =—0.31 [-0.64 to 0.01]). Of note, for the reduction in the
MBS score of dyspareunia, ospemifene was statistically signifi-

cantly superior to placebo in the three pivotal studies included in
the NMA for this comparison, based on which it was approved
in the United States and Canada for postmenopausal dyspareunia
and vaginal dryness.®'*!*> However, when using the RE model,
in which a distribution of true effect sizes is assumed, the rela-
tive effect of ospemifene compared with placebo becomes not
statistically significant, while being statistically significant
using the FE model.

Among safety results, no result was statistically significant
except for TEAE and hot flashes, favoring placebo, as expected.
Compared with other active treatments, the NMA results showed
that ospemifene was not statistically different compared with
these therapies for most efficacy and safety outcomes. It was
also observed in studies that compared ospemifene to placebo
that lubricants were provided to participants to be used as needed
in both groups. Despite this factor, ospemifene was superior to
placebo in all pivotal trials. Vulvovaginal atrophy therapies
may also differ in terms of compliance and adherence, which
are likely to be better for ospemifene compared with vaginal
treatments, as ospemifene is a daily oral therapy.®%®!

The analysis of endometrial outcomes included endometrial
thickness and histology. The endometrial thickness slightly

TABLE 2. Summary of the relative effects from the NMA results (MD with 95% Crl) of ospemifene compared with placebo and other active
treatments (efficacy outcomes)

MBS score of MBS score Percentage of Percentage of

Treatments vaginal dryness of dyspareunia parabasal cells (%) superficial cells (%) Vaginal pH
IPlacebo —0.37 (—0.46 to —0.27) | —0.31 (—0.64 to 0.01) | —32.40 (—41.38 to —23.82) 7.84 (5.79 to 9.75) —0.83 (—0.95 to —0.72)
CEE high —0.02 (-0.25 t0 0.22) 0.54 (-0.13 to 1.21) | 10.68 (—9.94 to 30.78) | —17.48 (-23.52 to —11.55) | 0.37 (0.07 to 0.67)
CEE low —=0.02 (=0.26 to 0.23) 0.54 (-0.12 to 1.21) 5.08 (—11.85t0 21.14) | —14.82 (-19.14 to —10.69) | 0.37 (0.13 to 0.60)
IDHEA —0.04 (=0.20 to 0.12) 0.26 (—0.14 t0 0.73) 6.94 (=7.05 to 21.85) 1.68 (—1.31 to 4.64) —0.04 (-0.23 t0 0.17)
IE2 capsule NA 0.01 (—0.63 to 0.66) 3.28 (—18.03 to 24.04) —3.66 (—9.50 to 2.12) 0.26 (—0.03 to 0.54)
[E2 cream —0.12 (-0.28 t0 0.03) | —0.14 (-0.67 to 0.37) 0.76 (—16.11 to 17.10) —0.68 (—4.57 to 3.03) 0.06 (—0.16 to 0.27)
[E2 insert —0.29 (-0.58 to —0.01) | 0.15 (—0.52 t0 0.83) | —4.40 (—26.58 to 17.22) —1.18 (—6.30 to 3.85) 0.43 (0.14 to 0.72)
[E2 ring NA NA NA NA 0.37 (—0.08 to 0.82)
ILubricant —0.32 (—0.56 to —0.08) | —0.09 (—0.62 to 0.48) NA 19.88 (8.21 to 31.51) —0.54 (—0.93 to —0.19)
IMD favoring <0 <0 <0 >0 <0

ospemifene (highest reduction) (highest reduction) (highest reduction) (highest increase) (highest reduction)

Results in bold are statistically significant.

CEE, conjugated equine estrogens, Crl, credible interval; DHEA, dehydroepiandrosterone; E2, estradiol, MBS, most bothersome symptom; MD, mean difference; NA,

not applicable; NMA, network meta-analysis.

[ Statistically significant, in favor of the comparator.
Statistically significant, in favor of ospemifene.
Not statistically significant.

862 Menopause, Vol. 30, No. 8, 2023

Copyright © 2023 The Author(s)


http://links.lww.com/MENO/B143

EFFICACY AND ENDOMETRIAL SAFETY OF OSPEMIFENE

TABLE 3. Summary of the relative effects for the NMA results (RR With 95% Crl) of ospemifene 60 mg compared with placebo and other active
treatments (safety outcomes)

TEAE Serious TEAE Headaches UTI Hot flashes DAE
Placebo - 0.77 (042 t0 1.48) | 0.73 (048 to 1.13) | 1.11 (0.49 to 2.65) _ 139 (0.95 to0 2.09)
Ospemifene 30 0.93 (0.83 10 1.05) | 035 (0.08 to 1.44) | 054 (028 t0 1.07) | 1.04 (0.27103.79) | 0.82(0.50t0 1.38) |  1.05 (0.56 to 2.04)
CEE low 1.05 (090 to 121) | 0.76 (0.02 to 30.37) | 0.56 (0.28 to 1.12) NA NA 1.09 (032 10 3.55)
CEE high 1.14 (0.9 to 137) NA 1.08 (050 0 2.39) NA NA 0.85 (0.23 t0 3.14)
DHEA 3.25 0.94 (0.72 t0 1.25) |_0.00 (0.00 0 0.20) | 0.15 (0.00 to 1.23) | 0.84 (022 103.38) | 137(02210839) | 030 (0.01 to 2.39)
DHEA 3.25 dec 1.23 (0.96 to 1.58) NA NA NA NA NA
DHEA 6.5 1.01 (0.84 t0 1.22) | 0.00 (0.00 0 1.26) | 012 (0.00 t0 0.90) | 0.74 (0.22 t0 2.61) | 3.81 (128 t0 11.28) | _ 0.65 (0.02 to 8.38)
DHEA 6.5 dec 1.16 (0.91 to 1.49) NA NA NA NA NA
E2 capsule 4 NA 0.92 (0.39 10 2.19) | 0.88 (0.12 to 6.60) NA 532 (0.57 to 154.52)
E2 capsule 10 NA 0.78 (034 10 1.81) | 089 (0.12 0 6.72) NA 1.40 (024 t0 8.32)
E2 capsule 25 NA 1.88 (0.70 t0 5.68) | 0.52 (0.08 to 3.61) NA 221 (0.33 t0 19.38)
E2 cream 0015 112 (0.97 to 1.28) | 0.45 (0.08 to 2.17) NA 1.25 (025 t0 6.74) NA 0.96 (0.40 to 2.28)
E2 insert 10 111 (0.96 t0 128) | 0.87 (0.15t04.22) | 1.4 (025 t0 8.42) | 248 (026 10 32.17) NA 0.94 (0.32 to 2.46)
E2 insert 25 NA 021 (0.01t0348) | 050 (0.10 to 1.82) | 0.30 (0.01 to 4.60) NA 1.24 (0.28, 5.78)
E2 ring NA NA 0.00 (0.00 to 0.05) NA NA 112 (022 t0 5.55)
Lubricant 102 (0.79 to 1.33) NA NA 0.61 (0.08 t0 4.18) NA NA

Results in bold are statistically significant.
RR <1 favors ospemifene 60 mg.

CEE, conjugated equine estrogens; Crl, credible interval, DAE, discontinuation due to adverse events; DHEA, dehydroepiandrosterone; DHEA dec, decreased dosage
(daily for 2 weeks followed by twice weekly); E2, estradiol; NA, not applicable, NMA, network meta-analysis; RR, risk ratio; TEAE, treatment-emergent adverse event;

UTI, urinary tract infections.

[ statistically significant, in favor of the comparator.
Statistically significant, in favor of ospemifene.
Not statistically significant.

increased with all treatments including ospemifene, without be-
ing clinically significant.’*%* Indeed, the descriptive analysis of
endometrial thickness results showed that endometrial thickness
ranged between 0.37 and 3.0 mm at baseline and 0.46 to 3.6 mm
after treatment. For ospemifene, endometrial thickness ranged
between 2.1 and 2.3 mm at baseline and from 2.5 to 3.2 mm af-
ter treatment, with maximal treatment duration being 52 weeks.
These rates are below the recognized postmenopausal cut-off

Ospemifene studies

value of 4 mm endometrial double thickness, even after
52 weeks of treatment.””-%?

Endometrial thickness data for the predominant findings in-
cluded atrophic, inactive, and weak/weakly proliferative endo-
metrium both pretreatment and posttreatment. According to
the Canadian Association of Pathologists Consensus Guide-
lines for Endometrial Biopsy, the term “weakly proliferative
endometrium” is an inactive appearing endometrium, which

Endometrial thickness (mm)
Ospemifene 60 [N
ospemifene 60 [N

Placebo [N
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FIG. 2. Endometrial thickness at different time points for each ospemifene studies (A) and each other treatment studies (B) in relation to the acceptable
endometrial thickness clinical threshold of 4 mm (red line). “t,” time in weeks.
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at high power examination contains rare gland and/or stromal
cell mitoses.®?

Unfortunately, what should be the lowest threshold of the
number of mitoses (1 or more) is not included in the definition,
nor is the obligation to examine otherwise inactive endometria
at high magnification. The maximum endometrial thickness
did not exceed 3.6 and 3.2 mm after treatment overall and for
ospemifene, respectively. This suggests that weak proliferation,
at least short term, in the participant group with “weakly prolif-
erative endometrium,” is likely to correspond to early phases of
endometrial senescence. However, postmenopausal atrophic, in-
active, and presumably weakly proliferative endometria are sex
hormone positive and, therefore, retain their potential to respond
to estrogenic exposure. Nevertheless, according to our review,
endometrial thickness remained in the range of 3 mm regardless
of treatment regimens used including ET. This fact lends credence
to the concept of declining rather than resurging estrogenic envi-
ronment. Admittedly, long-term, longitudinal studies are needed
to gain further insight into the growth potential of postmenopausal,
weakly proliferative endometrium. It is comforting to observe that
the estrogenic response of the postmenopausal endometrium to
ospemifene is negligible as per the results of this NMA.

The percentage of women with endometrial hyperplasia with
or without atypia or carcinoma posttreatment in all groups
ranged between 0.0% and 2.5%: one case of simple hyperplasia
without atypia (0.3%) was reported in the ospemifene group.'!
As for the incidence of polyps after treatment, the percentage
ranged between 0.0% and 2.9%. Specifically, for women treated
with ospemifene 60 mg, the percentage with posttreatment
polyps ranged from 0.0% to 1.1%. One polyp was reported after
12 weeks by Archer et al'? in a woman in the ospemifene 60-mg
group. In the 52-week study by Goldstein et al,!' one woman in
each treatment group (placebo and ospemifene 60 mg) had an
endometrial polyp. On the other hand, no cases of polyps were
reported in the studies by Bachmann et al® and Portman et al.'***
As for other VVA treatments, Freedman et al®” reported one par-
ticipant in the placebo group who was found to have an atrophic
polyp. In the study by Simon et al,’! one case of endometrial ad-
enocarcinoma, Federation of Gynecology and Obstetrics stage
II was reported in the E2 insert 10-ug group. Finally, in the
52-week study by Simon et al,>* one case of complex hyperpla-
sia without atypia was reported in a woman exposed to E2 insert
10 pg and 5 women were found to have endometrial polyps in
this treatment group. Overall, it seems that ospemifene triggers
negligible endometrial stimulatory response.

The findings demonstrate that ospemifene is an efficacious,
well-tolerated, and safe treatment option for postmenopausal
women with moderate to severe VVA. Ospemifene significantly
improved outcomes relative to placebo in terms of vaginal dry-
ness and lowered percentage of parabasal versus superficial
squamous epithelial cells and vaginal pH, although TEAE and
hot flashes may be more likely to occur. However, the majority
of hot flushes usually waned after 4 weeks of ospemifene treat-
ment.** The results are consistent with previous meta-analyses,
which demonstrated superior efficacy and no major safety con-
cerns with ospemifene compared with placebo, except for the

864 Menopause, Vol. 30, No. 8, 2023

prior NMA by Lee et al,*® which failed to find statistically sig-
nificant differences in outcomes.®®®® However, the network
used was different than that of the present study, as different
comparators were included and, thus, different results are ex-
pected. Nevertheless, results of the study by Lee et al®> suggest
that ospemifene was effective against dyspareunia, vaginal dry-
ness, endometrial thickness, and percentage changes in superfi-
cial and parabasal cells. Real-world evidence also confirms the
short- and long-term therapeutic value of ospemifene in routine
clinical practice.®>’ In addition, limited experience has shown
that ospemifene may also have positive effects on bone health.”!

The strength of this study is that it was a systematic review and
synthesis of the highest-quality evidence (ie, mostly RCT). The
eligibility criteria and population characteristics were similar
between studies, limiting the presence of both methodological
and clinical heterogeneity. The results harvested are consistent
with the vast majority of the previously published meta-analyses
on the topic and include additional, up-to-date data from a re-
cently completed trial.'” The outcomes evaluated in the present
NMA include clinically important and patient-reported mea-
sures, highlighting its relevance to informing real-world treat-
ment decisions. The limitations of this study include the fact that
a limited number of databases were searched, although data-
bases used are among those with the most optimal literature cov-
erage.”? The lack of trials directly comparing ospemifene to
other active (ie, nonplacebo) treatments and some active treat-
ment comparisons were not even measurable for a number of
outcomes. Thus, direct evidence comparing ospemifene and
other active treatment would be needed to confirm the findings
of this NMA. Information on both endometrial thickness and
histology was available in only 7 of 44 studies evaluated and
lacked direct comparisons between these two parameters. In ad-
dition, the rate of inadequate endometrial samples varied be-
tween 8% and 47% in the present experience but is consistent
with previous reports.”® The fact that endometrial thickness in
cases reported as “active” proliferative endometrium did not ex-
ceed 3.6 mm either pretreatment or posttreatment is difficult to
reconcile with “active proliferation” because such endometria
contain numerous gland and stromal cell mitoses resulting in
endometrial thickness well over 4 mm. Additional head-to-
head trials with expert histologic ascertainment are needed before
making any definitive conclusions on the comparative safety of
ospemifene relative to other VVA treatments. High-quality stud-
ies evaluating the long-term (ie, 212 mo) value of ospemifene
are also required. Finally, all studies were conducted in
well-selected population of women that is more representative
of candidates for ospemifene, while ensuring the safety of par-
ticipants and, thus, generalizability of the findings to other pop-
ulations could be limited.

CONCLUSIONS
The present NMA provides confirmatory evidence to previ-
ous data that ospemifene is efficacious, well-tolerated, and a
safe treatment option for postmenopausal women with moderate
to severe VVA. Ospemifene is statistically superior to placebo
for most efficacy parameters and does not seem to be

Copyright © 2023 The Author(s)
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statistically different from other active treatments. To establish
more definitive conclusions on the comparative effects between
the various treatments available for this population, direct head-
to-head and long-term studies comparing ospemifene against
other active VVA therapies are required.

Acknowledgments: We thank Fatema Dodat, employee at PeriPharm,
Inc, at the time of the study, for participating in the systematic literature
review search, study selection, and data extraction.
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