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ABSTRACT

Objective: The real-world PatiEnt satisfactiON studY (PEONY) involves postmenopausal women already
treated or starting local estrogen therapy (LET) or ospemifene. The aim of the present analysis was to
assess treatment satisfaction and persistence, effectiveness and patient-reported outcomes (PROs) in
sexual function and quality of life after 6months of therapy with LET or ospemifene to treat vulvovaginal
atrophy (VVA).

Methods: PEONY is an ongoing prospective, observational study conducted in 17 gynecology centers.
Participants complete questionnaires at baseline (T0) and after 3months (T3) and 6months (T6). The
main outcome measures were treatment satisfaction, severity of symptoms, Day-to-Day Impact of
Vaginal Aging (DIVA), Female Sexual Function Index (FSFI), Female Sexual Distress Scale — Revised
(FSDS-R) and SF-12 Health Survey.

Results: Overall, 385 women were included, of whom 145 started (87.6%) or continued (12.4%)
ospemifene and 240 started (66.7%) or continued (33.3%) LET at TO. The likelihood of moderate/severe
VVA symptoms decreased by 70-90% and the mean treatment satisfaction score increased overall from
7.3 (95% confidence interval [CI]: 7.0; 7.5) at T3 to 7.7 (95% Cl: 7.4; 7.9) at T6 (p=0.003). DIVA and FSDS-R
scores significantly improved in both groups.

Conclusions: PEONY underlines the importance of proactively treating VVA with LET or ospemifene to
alleviate the burden associated with the disease.
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Introduction has been comprised within the umbrella term ‘genitourinary
syndrome of menopause (GSM)’ [10,11].
Vaginal dryness along with dyspareunia, burning, itching

and dysuria represent the most frequent VVA symptoms; they

Vulvovaginal atrophy (VVA) is a chronic disorder that com-
monly occurs in postmenopausal women as a consequence

of estrogen deficiency and aging [1]. In several surveys and
epidemiological studies, the prevalence of VVA generally
exceeds 50% and is even higher among patients with a his-
tory of breast cancer (BC) [2-6].

VVA starts at menopause (or even before) and unlike other
menopausal symptoms is progressive, thus requiring early
appropriate interventions to avoid worsening over time [7-9].
Due to the multitude of genital, sexual and urinary symp-
toms associated with VVA as a result of the anatomical and
functional changes of urogenital tissues, in recent years VVA

are recognized to have a relevant impact on the ability to be
intimate, to enjoy sexual intercourse and to feel sexual spon-
taneity [1]. Moreover, VVA symptoms are associated with clin-
ically meaningful decrements in quality of life (Qol)
dimensions, comparable to serious conditions such as arthri-
tis, chronic obstructive pulmonary disease, asthma and irrita-
ble bowel syndrome [12,13].

Despite its high prevalence and clinical and emotional
burden, VVA counseling may be difficult, and therefore the
condition may remain undertreated [14]. On one hand,
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women feel embarrassed to discuss sexual issues, and on the
other healthcare professionals have limited time to face the
discussion [1]. Adequate care requires a proactive approach
to make a diagnosis based on symptoms and clinical signs,
including objective measures obtained through validated
tools (e.g. the Vaginal Health Index [VHI]) and questionnaires
evaluating general and disease-specific QoL dimensions [15].
When distressing, VVA should be treated also taking into
account women'’s preferences [7-10].

Vaginal moisturizers and lubricants have been indicated
by guidelines as the first-line approach to VVA [16]. They may
be helpful in improving vaginal dryness-related symptoms
but their effects are time limited and do not treat the under-
lying condition [17]. Vaginal estrogens have been proven to
be an effective treatment, but poor compliance (inconve-
nience, vaginal discharge, difficult application, odor and loss
of spontaneity during intercourse) has been shown [1].
Moreover, in patients with BC who significantly report VVA,
there are not enough data on the safety of topical estrogens
and these treatments should be avoided or prescribed only
following a deep discussion on benefits and risks with
patients and their oncologists [18]. Other local hormonal
therapies with testosterone and dehydroepiandrosterone
(DHEA) are available in some countries, but information on
long-term safety is lacking [8,9].

Ospemifene currently represents the first non-hormonal
and oral option for symptomatic VVA in postmenopausal
women and is also indicated in Europe for the increasing
number of patients surviving BC, following completion of the
oncological treatment, including adjuvant therapy [19].
Unfortunately, few clinical trials have been performed to
compare efficacy of different treatments and data are based
on indirect comparisons [20]. Finally, vaginal laser and other
thermal energies need more evidence regarding their efficacy
and (long-term) safety in healthy menopausal women and in
BC survivors [21-23].

Given these premises, the PatiEnt satisfactiON studY
(PEONY) is an ongoing multicenter, longitudinal, real-world
study involving women already treated with or initiating local
estrogen therapy (LET) or ospemifene, which was designed
to provide a comprehensive picture of postmenopausal
women with moderate to severe VVA in Italy. These two
treatments were selected because they were the most com-
mon hormonal choices with Level A evidence [16] available
in Italy at the time the study was designed. Moreover, we
took into account an expert Italian opinion [1] indicating the
importance of individualizing treatment according to prefer-
ence and level of satisfaction reported by postmenopausal
women. Baseline data [24], collected during a routine visit,
confirmed that VVA was associated with severe symptoms
and negative impact on well-being, especially in women with
BC. Almost half (44%) of the PEONY study sample had never
been treated for VVA, while lubricants had been prescribed
to 12.6% of women, moisturizers to 14.1%, vaginal laser to
7.2% and radiofrequency to 1.8%. At study entry, VVA thera-
pies were proactively prescribed or reviewed taking into con-
sideration patients’ characteristics and preferences. Our
analysis showed that the use of LET increased from 25.0% to
61.1%, while the use of ospemifene increased from 7.6% to

38.9%. Patients treated with the two options systematically
differed, in terms of symptom severity, prevalence of BC and
QoL [24].

The primary aim of the present analysis of the PEONY
data was to assess treatment satisfaction after 6 months of
therapy with LET or ospemifene. Secondary aims were impact
on symptom severity, treatment persistence and patient-
reported outcomes (PROs) in sexuality and QoL.

Methods

The PEONY is a longitudinal, prospective, observational study
conducted in 17 gynecology centers throughout Italy.

Data were collected at baseline (T0), after 3months (T3)
and after 6months (T6). An additional follow-up visit at
12months (T12) was planned.

The inclusion criteria were: age >18years; postmenopausal
state; moderate to severe VVA based on clinical judgment;
and already treated or initiating LET or ospemifene at study
entry, irrespective of other concomitant treatments for VVA
(moisturizers, lubricants, laser and radiofrequency).

The exclusion criteria were: ongoing hormone replace-
ment therapy, administered orally or transdermally.

The primary endpoint was a treatment satisfaction score
after 6months from study entry overall and by treatment
class (ospemifene or LET). Secondary endpoints were: treat-
ment satisfaction score after 3 months; treatment discontinu-
ation rate of oral and local therapy and reasons for
discontinuation after 3 and 6 months; and effectiveness and
impact on QoL scores after 3 and 6 months.

Baseline characteristics included: age; type of menopause;
history of BC; symptoms, severity and duration of VVA; body
mass index (BMI); and history of abortion/childbirths, hyster-
ectomy, prolapse/urinary incontinence, relevant comorbidi-
ties, current chronic therapies and prescribed treatment
for VVA.

The VHI was used to evaluate vaginal elasticity, secretions,
pH, the presence of petechiae on the epithelial mucosa and
hydration [25-27]. The VHI score can vary between 5 and 25,
with a cut-off <15 representing an index of atrophic vagina.
The Vulvar Health Index (VuHI) was used to evaluate the
vulva status, including vulvar inflammation, musculature con-
traction, pain at speculum insertion and epithelial integrity
[25-27]. The score can vary from 0 to 24, with a cut-off >8
representing an index of atrophic vulva.

Participating women were administered self-reported
questionnaires at TO, T3 and T6. The patient questionnaire
contained information about socio-demographic characteris-
tics, lifestyle, satisfaction with VVA treatment and persistence
with therapy or reasons for discontinuation.

Satisfaction with current VVA treatment was assessed
through a numeric rating scale ranging from 0 (very low) to
10 (very high).

The physical and psychological impact of VVA was assessed
using the following questionnaires:

+  Symptoms of VVA were assessed using the specific
section of the European Vulvovaginal Epidemiological



Survey (EVES) [27]. Women were asked to score their
symptoms of VVA, based on a list of 19 potentially
VVA-related complaints on a 4-point severity scale
(absent, mild, moderate or severe). Vaginal symptoms
included vaginal dryness (internal), pain during inter-
course (internal), pain during intercourse at penetra-
tion, bleeding during intercourse, bleeding during
sexual contact, burning or irritation (internal), itching
(internal) and vaginal discharge. Vulvar symptoms
include vaginal dryness (external), burning or irrita-
tion (external), itching (external) and pain during
exercise. Urinary symptoms include urinary inconti-
nence, urinary urgency, urinary frequency, urinary dif-
ficulties, recurrent urinary tract infections (RUIs) and
post-coital cystitis. In addition, a single question
investigated the presence and severity of abdominal
pain.

The Day-to-Day Impact of Vaginal Aging (DIVA) ques-
tionnaire is a structured, validated, self-administered
instrument assessing the multidimensional impact of
vaginal symptoms on functioning and well-being [28].
The DIVA instrument consists of four multi-item
domain scales addressing major dimensions of func-
tioning and well-being affected by postmenopausal
vaginal symptomes: activities of daily living (five items);
emotional well-being (four items); self-concept and
body image (five items); and sexual functioning (nine
items for a long version appropriate for sexually active
women, and five items for a shorter version appropri-
ate for women without a recent history of sexual
activity). The questionnaire addresses symptom impact
in the 4weeks prior to survey self-administration.
Each scale is designed to be scored from 0 to 4, with
higher scores indicating greater impact of symptoms
on the relevant domain.

The Female Sexual Distress Scale — Revised (FSDS-R) is
a self-administered questionnaire consisting of 13
items that relate to different aspects of sexual dis-
tress. Every item requires an answer that is rated as
0-4 (never = 0, rarely = 1, occasionally = 2, frequently
= 3, always = 4). The total score, ranging from 0 to 52,
provides a measure of sexual distress, in which the
higher the score, the higher the level of sexual dis-
tress. The FSDS-R is identical to the FSDS except for
the addition of one question that asks women to rate
their level of distress related to low sexual desire [29].
The Female Sexual Function Index (FSFI) is a 19-item
self-reported measure of female sexual function over
the past 4weeks [30]. The instrument provides scores
on six domains of sexual function as well as a total
score. The domains include: desire (two items), arousal
(four items), lubrication (four items), orgasm (three
items), satisfaction (three items) and pain (three
items). The full-scale score ranges from 2.0 to 36.0,
where a higher score is associated with lower severity
of sexual dysfunction.

The SF-12 Health Survey is a 12-item questionnaire
used to assess generic health outcomes from the
patient’s perspective [31]. The SF-12 consists of a
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subset of 12 items from the SF-36 Health Survey. A
Physical Component Summary Score (PCS) and a
Mental Component Summary Score (MCS) can be cal-
culated. The PCS and MCS are standardized so that in
the normal population a value of 50 with a standard
deviation of 10 is expected. SF-12 summary measures
are scored so that a higher score indicates a better
health state.

All information was collected on electronic case report
forms and data were anonymous.

The study protocol was approved by local ethics commit-
tees and all patients signed the informed consent. All proce-
dures were conducted in compliance with the ethical
standards of the responsible committee on human experi-
mentation (institutional and national) and with the Helsinki
Declaration of 1964, as revised in 2013.

Statistical analysis

The study has purely descriptive purposes. As such, no formal
sample size estimation was performed, and all consecutive
eligible women seen in participating centers during 12 months
were enrolled, irrespective of the ongoing treatment for VVA.

Descriptive data were summarized as the mean and stan-
dard deviation or proportion. Characteristics of the study
population were assessed overall and by treatment group
(ospemifene or LET) and compared using the Mann-Whitney
U-test in the case of continuous variables and the chi-square
test for categorical variables.

For treatment satisfaction, changes from T3 to T6 were
assessed, since many patients were not treated before study
entry with either ospemifene or LET. For all other question-
naires, changes in scores from TO to T6 were assessed using
mixed models for repeated measurements. Results are
expressed as the estimated mean or estimated mean differ-
ence from baseline with their 95% confidence interval (Cl). A
paired t-test derived from linear mixed models for repeated
measurements was applied for within-group comparisons.

As categorical secondary outcomes, the proportions of
patients with FSDS-R score =11, FSFI score <26 and moderate
or severe VVA symptoms at each visit were evaluated using
mixed-effects models. The results are expressed as the prob-
ability (which is equivalent to the prevalence) and odds ratio
(OR) with relative 95% ClI.

Since women treated with ospemifene and those treated
with LET systematically differed for many of the characteris-
tics investigated, between-group comparisons were not per-
formed. p<0.05 was considered statistically significant.

Results

Between September 2021 and December 2022, 414 post-
menopausal patients with VVA were enrolled, of whom 385
were included in the study; 25 patients were excluded since
at study entry neither ospemifene nor LET was prescribed.
Four additional patients were excluded as the baseline ques-
tionnaire was not available. Among eligible patients, 145
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(37.7%) were treated with ospemifene, of whom 87.6%
started and 12.4% continued ospemifene at study entry. The
remaining 240 women (62.3%) either started (66.7%) or con-
tinued (33.3%) LET at study entry. LET included estradiol tab-
lets, estriol vaginal gel, capsules or creams, and promestriene
vaginal capsules or creams. Intravaginal prasterone capsules
were also included in the LET group because this molecule
displays local estrogenic activity.

Overall, 81.4% of women in the ospemifene group and
84.6% of those in the LET group completed the 6-month
follow-up (Supplementary Figure 1).

Baseline characteristics overall and by VVA treatment are
presented in Table 1. The data show that, compared to
women in the LET group, women treated with ospemifene
more often had a past history of BC (44.1% vs. 6.7%;
p<0.0001), younger age at menopause (48.3+5.0 years vs.
49.9+4.2 years, p=0.002) and a lower rate of physiological
menopause (61.6% vs. 86.8%; p<0.0001). Women treated
with ospemifene were also more likely to present urinary
incontinence (29.3% vs. 19.5%; p=0.03), more frequently
treated with drugs for osteoporosis (17.9% vs. 9.6%; p=0.02)
and less likely to be treated with antihypertensive drugs
(12.4% vs. 22.9%; p=0.01). At enrollment, women in the
ospemifene group were more likely than those in the LET
group to present severe VVA (40.4% vs. 19.3%; p=0.0001); a
VHI score <15 was reported in 89.4% of women in the
ospemifene group and 76.4% of those in the LET group
(p=0.002), and a VuHI score >8 was reported in 85.7% of
women in the ospemifene group and 62.9% of those in the
LET group (p<0.0001).

Among patients with 6-month follow-up data available,
81.9% of women treated with ospemifene and 85.2% of
those treated with LET were still on treatment. The main rea-
sons for discontinuation were need for treatment intensifica-
tion (6.7%) in the ospemifene group and discomfort in daily
life (5.4%) in the LET group (Supplementary Table 1).

Results relative to the primary endpoint are shown in
Figure 1. Overall, the mean treatment satisfaction score
increased from 7.3 (95% Cl: 7.0; 7.5) at T3 to 7.7 (95% Cl: 7.4;
7.9) at T6 (p=0.003). In the ospemifene group, the score
improved from 7.0 (95% CI: 6.6; 7.4) at T3 to 7.9 (95% Cl: 7.4;
8.4) at T6 (p=0.0003), while in the LET group a non-statistically
significant improvement from 7.4 (95% Cl: 7.1; 7.6) to 7.6
(95% Cl: 7.2; 7.9) (p=0.25) was documented.

The main results relative to longitudinal analyses are pre-
sented in Tables 2 and 3 (complete results are reported in
Supplementary Tables 2 and 3). The prevalence of women
with moderate/severe VVA symptoms decreased in both
groups for dryness, pain during sexual intercourse, genital
discomfort during physical activity, bleeding, burning or irri-
tation and itching (Table 2 and Supplementary Table 2). The
likelihood of moderate/severe levels of these symptoms
decreased at follow-up by 70-90% in both groups, as indi-
cated by ORs ranging from 0.1 to 0.3.

Regarding urinary problems, the proportion of women
with moderate/severe urinary incontinence significantly
decreased in the LET group, moderate/severe urinary urgency
and RUIs decreased in the ospemifene group and cystitis
decreased in both groups. In particular, the likelihood of RUIs

and cystitis associated with sexual intercourse decreased by
70% overall, by 80% in the ospemifene group and by 50-60%
in the LET group.

All of the scores relative to the DIVA questionnaire sig-
nificantly improved after 6months in both treatment
groups (Table 3 and Supplementary Table 3). Of note, aver-
age scores of the four DIVA domains were higher in the
ospemifene group at TO, indicating a greater baseline
impact of VVA symptoms in daily life of women receiving
the oral treatment.

Sexual distress, as assessed by the FSDS-R score, signifi-
cantly improved in both treatment groups, with an average
reduction of 6.6 (95% Cl: —8.7; -4.5) in the ospemifene group
and 4.8 (95% CI: —6.4; -3.2) in the LET group (Table 3 and
Supplementary Table 3). In the ospemifene group, the preva-
lence of sexual distress (FSDS-R=>11) decreased from 80.7%
(95% Cl: 73.4;,86.3) to 76.3% (95% Cl: 68.1; 83.0); this trans-
lated into a 20% lower likelihood of having sexual distress at
T6 versus TO, although statistical significance was not reached
(OR = 0.8; 95% CI: 0.5; 1.2) (Supplementary Table 4). In the
LET group, the prevalence of sexual distress decreased from
67.9% (95% Cl: 61.7; 73.5) to 58.1% (95% ClI: 51.4; 64.6;
p=0.22); this translated into a 30% lower likelihood of having
sexual distress at T6 versus TO (OR = 0.7; 95% Cl: 0.5-0.9;
p=0.002) (Supplementary Table 4).

As for sexual functioning as assessed with the FSFI, the
total score did not significantly improve in both groups.
However, the domain relative to pain significantly improved
in both groups, while lubrication only improved in the
ospemifene group. Desire and satisfaction worsened in both
groups (Table 3 and Supplementary Table 3).

As for general QoL as assessed by SF-12, physical func-
tioning (PCS) significantly improved in the ospemifene group
only, whereas mental functioning (MCS) significantly improved
in both groups (Table 3 and Supplementary Table 3).

As previous experience with study treatments could have
influenced patient perception, relevant outcomes were also
assessed in the subgroup of women naive to both treatments
(127 women starting ospemifene and 160 women starting
LET at study entry). The results (reported in Supplementary
Table 5) show significant improvements in both groups, with
changes very similar to those documented in the overall
population.

Discussion

The PEONY shows a high level of satisfaction for VVA treat-
ments, either ospemifene or LET, with an increase at 6 months
as compared to 3months. Around 8 out of 10 women were
still on treatment after 6months with both treatment
approaches indicating a high level of adherence to both ther-
apies. In addition, VVA treatments were associated with a
marked reduction in the proportion of women with moder-
ate/severe VVA symptoms.

Although women from the ospemifene group differed
from those treated with LET in terms of higher VVA severity
and comorbidities such as history of BC and urinary inconti-
nence at baseline, they showed a significant improvement
with treatment.
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Table 1. Baseline patient characteristics overall and by subgroup.
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Characteristic Overall Ospemifene LET p-Value
N 385 145 240
Socio-demographic
Age (years) 57.6+6.4 57.0+6.8 57.9+6.2 0.23
Nationality (%)
Italian 98.6 99.3 98.2 0.42
Other 14 0.7 1.8
Education (%)
<High school 19.9 17.6 214 0.39
=High school 80.1 82.4 78.6
Marital status (%)
Married 76.2 77.7 753 0.64
Single 8.9 7.7 9.6
Widow 1.4 23 0.9
Relation 135 12.3 14.2
Employment (%)
Employed 62.0 63.6 61.0 0.89
Unemployed/housewife 20.5 19.4 21.1
Retired 17.6 171 17.9
Clinical
Age at menopause (years) 493+4.6 483+5.0 499+4.2 0.002
Menopause type (%)
Physiological 773 61.6 86.8 <0.0001
Surgical 10.1 13.0 8.4
Treatment-related 12.6 254 438
BMI (kg/m?) 233+36 233435 233+36 0.89
At least one abortion (%) 26.6 22.6 29.1 0.18
Delivery type (%)
None 24.2 25.5 233 0.63
Spontaneous 51.7 53.1 50.8 0.67
Cesarean 358 3338 371 0.51
History of breast cancer (%) 20.8 441 6.7 <0.0001
Comorbidities (%)
Hysterectomy 77 57 8.8 0.27
Prolapse 5.5 57 53 0.87
Urinary incontinence 23.2 29.3 19.5 0.03
Other chronic diseases 81.8
Chronic therapies (%)
None 35.6 324 375 0.31
Urinary urgency treatment 0.3 0.0 0.4 0.44
Antihypertensive drugs 19.0 12.4 229 0.01
Lipid-lowering drugs 1.9 15.2 10.0 0.13
Glucose-lowering drugs 3.9 4.8 33 0.46
Osteoporosis treatment 12.7 17.9 9.6 0.02
Other 33.8 37.2 31.7 0.26
Lifestyle
Smoke (%)
No 73.9 741 738 0.24
Ex 16.6 19.3 14.9
Yes 9.6 6.7 11.3
If yes, number of cigarettes/day 9.1+5.2 8.1+48 9.5+54 0.50
Alcohol (%)
No 60.7 573 62.8 0.38
Sometimes 335 35.1 326
Regularly 5.7 7.6 4.6
Coffee (%)
No 211 19.5 220 0.85
<3 cups a day 63.8 65.4 62.8
>3 cups a day 15.2 15.0 15.2
Physical exercise (%)
No 37.2 35.6 38.2 0.52
1-2 times a week 432 41.7 44.1
>3 times a week 19.6 22.7 17.7
VVA characteristics
VVA duration (months) 2.1+8.1 33+115 14+4.8 0.3
Severity degree at enrollment by physician judgment (%)
Mild 9.2 5.7 11.5 0.0001
Moderate 63.3 53.9 69.2
Severe 27.5 40.4 19.3
VHI
Score 123127 11.7+£24 12.6+2.8 0.002
VHI < 15 814 89.4 76.4 0.002
VuHI
Score 11.3+46 12.8+4.4 103+44 <0.0001
VuHI > 8 715 85.7 62.9 <0.0001

(Continued)
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Table 1. Continued.

Characteristic Overall Ospemifene LET p-Value
Treatment (%)
Naive 43.6 379 47.1 0.08
Already treated with any VVA treatment 56.4 62.1 529
Concomitant treatments at TO (%)
Lubricants 3.2 34 29 0.77
Hydrating 2.6 2.1 29 0.61
Laser 13 2.1 0.8 0.30
Radiofrequency 0.3 0.0 0.4 0.44

Data presented as mean and standard deviation or frequency and proportion. p-values derived from unpaired t-test or the Mann-Whitney U-test in the case of
continuous variables and the chi-square test or Fisher’s exact test for categorical variables, as appropriate. Statistically significant p-values (p <0.05) are in bold.
BMI, body mass index; LET, local estrogen therapy; VHI, Vaginal Health Index; VuHI, Vulvar Health Index; VVA, vulvovaginal atrophy.

Figure 1. Primary endpoint: VVA treatment satisfaction. Cl, confidence interval; LET, local estrogen therapy; NRS, numeric rating scale; VVA, vulvovaginal

atrophy.

As regards generic QoL measures, women attending the
gynecological clinic for VWA problems had a marked reduc-
tion in psychological well-being, while physical well-being
showed only a slight reduction compared to the norma-
tive values.

After 3 and 6 months of treatment with either ospemifene
or LET, a significant improvement in disease-specific and gen-
eral QoL scores was documented. Larger improvements were
obtained in the ospemifene group, despite poorer baseline
QoL scores.

Many different cross-sectional surveys and epidemiological
studies documented that VVA is a highly prevalent, under-
treated condition, associated with a clinical and
person-centered burden [1,5,6,12,32].

In comparison with the EVES study, involving 2412 post-
menopausal women screened in Italy and Spain [33], women
in our study showed poorer scores for all of the dimensions
investigated by the DIVA questionnaire, even in comparison
with the subgroups of women with severe vaginal, vulvar or
urinary symptoms. However, we found a significant reduction
in the scores relative to all the domains investigated by the

DIVA questionnaire after 6 months of treatment with either
ospemifene or LET, indicating a lower impact of symptoms
and ultimately an improvement in QolL.

Baseline data [24] documented, in line with findings deriv-
ing from the EVES and REVIVE studies [5,12,26,27], that 9 out
of 10 women had FSFI values indicative of sexual dysfunction
and three out of four women had FSDS-R values indicative of
sexual distress. Longitudinal evaluation shows an improve-
ment in FSDS-R score in both the ospemifene and LET
groups. Of note, the reduction in the FSDS-R score was larger
in the ospemifene group, despite higher baseline values
indicative of a more pronounced sexual distress. As regards
the FSFI, no significant changes were documented in the
overall score as well as in the components more strictly asso-
ciated with sexual function (i.e. arousal and orgasm). The only
exception was an improvement in lubrication among women
treated with ospemifene. It is likely that the FSFI is less capa-
ble of discriminating between postmenopausal women with
and without sexual dysfunction [34], and in our study sample
the time of observation captured only FSFI changes associ-
ated with the trophic effects of the given therapy.
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Overall Ospemifene LET
Probability Probability Probability
estimates OR (95% estimates OR (95% estimates OR (95%
WA symptom Visit (95% Cl) cl) p-Value® (95% Cl) cl) p-Value® (95% Cl) cl) p-Value®
Dryness (inside the TO 83.6 - - 90.8 - - 79.2 - -
vagina) (79.5; 87.1) (84.7; 94.6) (73.4; 84)
T6 448 0.2 <0.0001 493 0.1 <0.0001 42 0.2 <0.0001
(39.5; 50.3) (0.1; 0.2) (40.3; 58.3) (0.1; 0.2) (35.4; 48.9) (0.1; 0.3)
Dryness (outside/  TO 83.2 - - 90.1 - - 78.9 - -
external (79.0; 86.6) (83.9; 94.1) (73.1; 83.7)
genitalia)
T6 46.3 0.2 <0.0001 53.2 0.1 <0.0001 423 0.2 <0.0001
(40.9; 51.8) (0.1; 0.2) (44.2; 62.1) (0.1; 0.2) (35.7; 49.2) (0.1, 0.3)
Pain during sexual TO 79.9 - - 88 - - 74.8 - -
intercourse (75.4; 83.6) (81.5; 92.5) (68.7; 80)
(inside the
vagina)
T6 35.1 0.1 <0.0001 453 0.1 <0.0001 29.1 0.1 <0.0001
(30.1; 40.6) (0.1; 0.2) (36.5; 54.5) (0.1; 0.2) (23.2; 35.7) (0.1; 0.2)
Pain during sexual TO 80.3 - - 88.7 - - 75.2 - -
intercourse (on (76; 84.1) (82.3; 93) (69.2; 80.4)
penetration)
T6 42,5 0.2 <0.0001 51.2 0.1 <0.0001 37 0.2 <0.0001
(37.1; 48.0) (0.1; 0.2) (42.1; 60.2) (0.1; 0.2) (30.6; 44) (0.1; 0.3)
Genital discomfort TO 22.6 - - 33.2 - - 16.2 - -
during physical (18.6; 27.2) (25.8; 41.4) (12; 21.6)
activity
T6 9.1 0.3 <0.0001 11.8 0.3 0.0001 7.5 04 0.006
(6.4; 12.8) (0.2; 0.5) (7; 19) (0.1; 0.5) (4.6; 12.1) (0.2; 0.8)
Bleeding during TO 19.3 - - 289 - - 13.2 - -
sexual (15.5; 23.6) (22; 37) (9.4; 18.3)
intercourse
T6 4.8 0.2 <0.0001 9.1 0.2 <0.0001 22 0.1 0.0002
(3.0; 7.7) (0.1; 0.4) (5.1; 15.8) (0.1; 0.5) (0.9; 5.4) (0.1; 0.4)
Bleeding during T0 13.8 - - 18.4 - - 1 - -
sexual contact (10.6; 17.7) (12.8; 25.7) (7.6; 15.8)
T6 5.2 0.3 <0.0001 8.2 0.4 0.01 33 0.3 0.003
(3.3; 8.2) (0.2; 0.6) (4.5; 14.7) (0.2; 0.8) (1.6; 6.8) (0.1; 0.6)
Burning or TO 57.5 - - 64.3 - - 533 - -
irritation (inside (52.4; 62.4) (56; 71.8) (46.8; 59.7)
the vagina)
T6 19.1 0.2 <0.0001 23.6 0.2 <0.0001 16.6 0.2 <0.0001
(15.2; 23.7) (0.1; 0.2) (16.7; 32.1) (0.1; 0.3) (12.1; 22.3) (0.1, 0.3)
Burning or TO 55.1 - - 68 - - 47.3 - -
irritation (on (50.0; 60.1) (59.8; 75.2) (40.8; 53.8)
the outside/
external
genitalia)
T6 16.6 0.2 <0.0001 239 0.1 <0.0001 12.3 0.2 <0.0001
(12.9; 21.0) (0.1; 0.2) (17.1; 32.5) (0.1; 0.3) (8.5; 17.5) (0.1; 0.3)
Itching (inside the TO 294 38.9 - - 23.6
vagina) (25; 34.3) (31.2; 47.3) (18.5; 29.6)
T6 79 0.2 <0.0001 8.7 0.1 <0.0001 7.5 0.3 <0.0001
(5.4, 11.4) (0.1; 0.3) (4.8; 15.3) (0.1; 0.3) (4.6; 12) (0.1; 0.5)
Itching (on the TO 31.2 - - 38.2 - - 26.9 - -
outside/external (26.7; 36.1) (30.5; 46.5) (21.6; 33.1)
genitalia)
T6 12.0 0.3 <0.0001 14.4 0.3 <0.0001 10.6 0.3 <0.0001
(8.9; 16.0) (0.2; 0.4) (9.1; 22) (0.1; 0.5) (7.1; 15.6) (0.2; 0.5)
Vaginal discharge  TO 10.0 - - 9.9 - - 10.1 - -
(7.3; 13.5) (5.9; 16.1) (6.8; 14.7)
T6 6.0 0.6 0.06 6.9 0.7 0.38 55 0.5 0.08
(3.8, 9.2) 03; 1) (3.5, 13.1) (0.3; 1.6) (3; 9.6) 0.2; 1.1)
Urinary TO 11.8 - - 14.7 - - 9.9 - -
incontinence (8.8; 15.5) (9.7; 21.6) (6.6; 14.6)
T6 6.7 0.5 0.006 9 0.6 0.07 5.2 0.5 0.04
(4.5; 9.8) (0.3; 0.8) (5.1; 15.4) 03; 1) (2.9; 9.2) 03; 1)
Urinary urgency TO 16.3 - - 21 - - 13.4 - -
(12.8; 20.4) (15; 28.6) (9.5; 18.5)
T6 12.7 0.7 0.10 13.5 0.6 0.045 12.2 0.9 0.67
(9.5; 16.7) (0.5; 1.1) (8.5; 20.7) 03; 1) (8.4; 17.4) (0.6; 1.5)
Urinary frequency TO 20.5 - - 234 - - 18.7 - -
(16.7; 24.9) (17.1; 31.2) (14.1; 24.3)
T6 14.8 0.7 0.04 171 0.7 0.16 13.5 0.7 0.14
(11.3; 19.0) (0.5; 1.0) (11.4; 24.9) (0.4;, 1.2) (9.5; 18.9) (0.4; 1.1)

(Continued)
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Table 2. Continued.

Overall Ospemifene LET
Probability Probability Probability
estimates OR (95% estimates OR (95% estimates OR (95%
VWA symptom Visit (95% Cl) cl) p-Value® (95% Cl) cl) p-Value® (95% Cl) (@)} p-Value®
Difficult urination  TO 54 - - 35 - - 6.6 - -
(3.5; 8.3) (1.5; 8.3) (4; 10.7)
T6 25 0.5 0.06 25 0.7 0.62 25 04 0.06
(1.3; 49) (0.2; 1.1) (0.8; 7.5) (0.2; 3.1) (1.1, 5.9) 0.1; 1)
Recurrent urinary  TO 13.6 - - 19.8 - - 9.7 - -
tract infections (10.4; 17.5) (14; 27.2) (6.4; 14.3)
T6 5.2 0.3 <0.0001 53 0.2 0.0002 5.1 0.5 0.06
(3.3; 8.1) (0.2; 0.6) (2.5; 10.9) (0.1; 0.5) (2.8; 9) 0.2; 1)
Cystitis associated  TO 17.9 - - 276 - - 11.9 - -
with sexual (14.3; 22.1) (20.8; 35.6) (8.2; 16.8)
intercourse
T6 5.2 0.3 <0.0001 6.1 0.2 <0.0001 4.7 04 0.009
(3.3; 8.3) (0.1; 0.4) (2.9; 12.2) (0.1; 0.4) (2.5; 8.6) (0.2; 0.8)
Abdominal pain TO 8.5 - - 7.0 9.4 - -
(6.0; 11.8) (3.8, 12.7) (6.3; 14)
T6 4.9 0.3 <0.0001 5.0 0.7 0.41 4.8 0.5 0.08
(3.0, 7.9 (0.1; 0.4) (2.3; 10.8) (0.3; 1.6) (2.5; 8.8) (0.2, 1.7)

?Results from mixed-effects models for repeated measurements. Statistically significant p-values (p <0.05) are in bold.
Cl, confidence interval; LET, local estrogen therapy; OR, odds ratio; VVA, vulvovaginal atrophy

LET is the mainstay of treatment for vaginal dryness, dys-
pareunia and other urogenital symptoms because it may
reverse some pathophysiological mechanisms associated with
decreasing estrogens and increasing aging [35]. On the other
hand, the demand for non-hormonal therapies is increasing
due to an increasing number of patients surviving long term
after a cancer diagnosis, as well as increased public knowl-
edge of the symptoms of menopause [36].

The relevance of VWA symptoms, including lower urinary
tract symptoms, especially RUIs, has already been docu-
mented in a younger clinical population of Italian women
with VVA [37]. Indeed, the presence of lower urinary tract
symptoms was related to dyspareunia, and distress from
lower urinary tract symptoms was inversely related to sexual-
ity [37]. Even in a large study involving more than 18,000
patients, a higher incidence of RUIs was found in women
with VWA as compared to women without VVA [38]. Our
study shows that treatments for VVA positively impact on
these symptoms, thus contributing to the reduction of the
overall burden of this condition even in women with urinary
impairment [39].

Our study confirms the significant effectiveness of VVA
treatments in reducing severity of genitourinary symptoms
and some of our findings confirm that such improvement
positively influences QoL and sexual function [32].
Interestingly, ospemifene was prescribed in those women
reporting poorer QoL indirectly supporting the outcomes of
the CRETA (CRoss sectional European sTudy on Adherence)
multicenter cross-sectional study in Spain, which has recently
shown a better effect of ospemifene on QoL as compared
with LET [40].

What the longitudinal design of the PEONY adds to the
existing knowledge is the possibility to improve symptoms
and burden of VVA by proactively treating the condition both
with oral and local validated treatments.

There are no guidelines regarding the optimal duration of
therapy, but symptoms commonly reappear when treatment

is discontinued, suggesting that therapy should not be
time-limited. Indeed, in their recent update on VVA manage-
ment, Palacios et al. suggest reviewing women’s needs annu-
ally to assess efficacy and acceptability of therapy, while
updating on any new advice, information or treatment
options[8,9]. The PEONY offers a model on how VVA should
be assessed and treated in routine care. A further follow-up
visit at 12months is scheduled to assess persistence in ther-
apies and changes in PROs.

This study has strengths and limitations. Among the
strengths, to the best of our knowledge, this is one of the
largest and most comprehensive real-world studies available
on VVA and its treatment, and the first containing a longi-
tudinal evaluation of QoL. This seems highly relevant in
light of the recent COMMA (Core Outcomes in Menopause)
global initiative for genitourinary symptoms associated with
menopause, which includes satisfaction with treatment as a
core outcome in order to advance clinical practice in the
management of symptomatic women [41]. Other strengths
are represented by the multicenter nature of the study and
the use of many validated tools to collect data in routine
care. Among the limitations, the study may be representa-
tive only of the women attending specialized centers and
different intravaginal products were considered under the
umbrella of LET.

In conclusion, the PEONY documents that proactively
treating VVA with LET or ospemifene - that is, those treat-
ment options for which efficacy evidence is available - is
associated with 80% persistence after 6 months, a high level
of treatment satisfaction and significant improvements in
most VVA/GSM symptoms. In addition, the majority of
disease-specific and general QoL domains significantly
improved. These benefits were particularly relevant in the
cohort treated with ospemifene, since women treated with
this option represent a more symptomatic VVA phenotype
because of more severe symptoms and more frequent pres-
ence of BC history.
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Table 3. Changes in treatment satisfaction and quality of life scores from study entry to 6 months.

Overall Ospemifene LET
Estimated Estimated Estimated
mean mean mean
Estimated difference Estimated difference Estimated difference
mean levels from TO mean levels from TO mean levels from TO
Score Visit (95% Cl) (95% Cl) p-Value® (95% Cl) (95% Cl) p-Value® (95% Cl) (95% Cl) p-Value®
DIVA activities of TO 0.7 - - 0.9 - - 0.6 - -
daily living (0.7; 0.8) (0.8; 1.1) (0.5; 0.7)
T6 0.5 -0.2 <0.0001 0.6 -0.3 <0.0001 0.4 -0.2 0.0001
(0.4; 0.6) (-0.3; -0.2) (0.5; 0.7) (-0.5; -0.2) (0.4; 0.5) (-0.3; -0.1)
DIVA emotional TO 1.5 - - 1.9 - - 1.2 - -
well-being (1.3; 1.6) (1.7; 2.0) (1.1; 1.3)
T6 1.1 -04 <0.0001 1.4 -0.5 <0.0001 0.9 -0.3 <0.0001
(1.0; 1.2) (-0.5; -0.3) (1.2; 1.6) (-0.6; —-0.3) (0.7; 1.0) (-0.5; -0.2)
DIVA sexual TO 2.1 - - 24 - - 1.9 - -
functioning (2.0; 2.2) (2.2; 2.5) (1.8; 2.1)
T6 1.6 -0.5 <0.0001 1.8 -0.6 <0.0001 1.4 -0.5 <0.0001
(1.5; 1.7) (-0.6; —0.4) (1.6; 2.0) (-0.8; -0.4) (1.3; 1.6) (-0.6; —-0.3)
DIVA self-concept T0 19 - - 23 - - 1.7 - -
and body (1.8; 2.0) (2.2; 2.5) (1.5; 1.8)
image
T6 1.5 -0.4 <0.0001 1.9 —-0.4 <0.0001 1.3 —-0.4 <0.0001
(1.4; 1.6) (-0.5; -0.3) (1.7; 2.0) (-0.7; -0.3) (1.1; 1.4) (-0.5; -0.2)
FSDS-R TO 22.2 - - 27.2 - - 19.1 - -
(20.7; 23.7) (24.8; 29.5) (17.3; 21.0)
T6 16.7 -55 <0.0001 20.6 —6.6 <0.0001 14.3 —4.8 <0.0001
(15.3; 18.0)  (-6.8; -4.3) (18.4; 22.8)  (-8.7; -4.5) (12.7, 16.0)  (-6.4; -3.2)
FSFI total TO 184 - - 18.8 - - 18.1 - -
(17.7; 19.0) (17.7; 19.9) (17.2; 19.0)
T6 19.1 0.7 0.08 19.9 1.1 0.09 18.6 0.5 0.34
(18.4;, 19.8) (-0.1; 1.6) (18.8; 21.1) (-0.2; 2.5) (17.7; 19.4) (-0.5; 1.5)
FSFI desire T0 47 - - 48 - - 46 - -
(4.6; 4.8) (4.6; 5.0) (4.4; 4.7)
T6 43 -0.3 <0.0001 4.4 —-0.4 0.0004 43 -0.3 0.0004
(4.2; 4.4) (-0.5; -0.2) (4.2; 4.6) (-0.6; -0.2) (4.1; 4.4) (-0.5; -0.1)
FSFI arousal T0 3.1 - - 33 - - 2.9 - -
(2.8;3.3) (3.0; 3.6) (2.6; 3.2)
T6 3.0 -0.1 0.66 33 0 0.88 2.8 -0.1 0.5
(2.8;3.2) (-0.3; 0.2) (3.0; 3.7) (-0.4; 0.4) (2.6; 3.1) (-0.4; 0.2)
FSFI lubrication T0 2.8 - - 2.8 - - 2.8 - -
(2.6; 3.0) (2.5; 3.1) (2.6; 3.0)
T6 3.1 0.3 0.01 3.2 04 0.03 3.0 0.2 0.15
(2.9; 3.3) (0.1; 0.5) (2.9; 3.5) (0; 0.8) (2.8; 3.3) (-0.1; 0.5)
FSFI orgasm T0 2.6 - - 2.7 - - 2.6 - -
(2.4; 2.8) (2.4; 3) (2.3; 2.8)
T6 2.8 0.2 0.09 3 0.3 0.14 2.7 0.1 0.32
(2.6; 3) (0; 0.4) (2.7; 3.3) (-0.1; 0.6) (2.5; 3.0) (-0.1; 0.4)
FSFI satisfaction T0 35 - - 3.8 - - 33 - -
(3.4; 3.6) (3.6; 4) (3.2; 3.5)
T6 3.1 -0.4 <0.0001 33 -0.5 0.0001 3.0 -0.3 0.002
(3.0; 3.2) (-0.5; -0.2) (3.1; 3.5) (-0.8; -0.2) (2.9;3.2) (-0.5; -0.1)
FSFI pain T0 1.7 - - 1.5 - - 1.9 - -
(1.6; 1.9) (1.2, 1.8) (1.7; 2.1)
T6 2.8 1.0 <0.0001 2.8 1.3 <0.0001 2.8 0.9 <0.0001
(2.6; 3.0) (0.8; 1.3) (2.4, 3.1) 0.9; 1.7) (2.5; 3.1) (0.6; 1.2)
SF-12 (PCS) TO 479 - - 47.2 - - 48.4 - -
(47.1; 48.8) (45.8; 48.6) (47.3; 49.5)
T6 48.6 0.70 0.13 49.0 1.8 0.02 48.4 0.0 0.96
(47.7; 49.5) (-0.2; 1.6) (47.5; 50.4) (0.3; 3.3) (47.3; 49.5) (-1.1; 1.7)
SF-12 (MCS) TO 419 - - 40.7 - - 42.7 - -
(40.9; 42.9) (39.0; 42.4) (41.4; 44)
T6 444 2.5 <0.0001 435 2.8 0.001 449 23 0.0006
(43.4; 45.4) (1.5; 3.5) (41.8; 45.2) (1.1; 4.5) (43.7; 46.2) (1.0; 3.6.0)

*Paired t-test derived from linear mixed models for repeated measurements. Statistically significant p-values (p <0.05) are in bold.

DIVA: range 0-4, the higher the scores, the greater impact of vaginal symptoms. FSFI: range 2-36, the higher the score, the less severe sexual dysfunction. FSDS-R:
range 0-52, the higher the score, the higher the level of sexual distress; score =11 discriminates women with sexual distress. SF-12, normalized to 50+ 10, the
higher the score, the higher the level of mental or physical health. DIVA, Day-to-Day Impact of Vaginal Aging; FSDS-R, Female Sexual Distress Scale — Revised;
FSFI, Female Sexual Function Index; LET, local estrogen therapy; MCS, Mental Component Summary Score; PCS, Physical Component Summary Score.
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