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Objectives: During menopausal transition, women are frequently affected by vulvovaginal atrophy (VVA),
due to the decline of estrogen levels. Resulting symptoms are itching, burning, dyspareunia, and vaginal
dryness (reported in up to 85%). The aim of this trial was to verify if medical device polycarbophil vaginal
(PCV) moisturizer gel is not less effective than hyaluronic acid (HA) gel in treating vaginal dryness.
Material and methods: This was a multicenter, open label, randomized, parallel group, comparative study
with non-inferiority design. Female included were �45 to �55 years in the menopausal transition, with
subjective dryness, any objective sign of VVA, pH > 5, and body mass index of �18.5 to �36 kg/m2.
Subjects were randomized to 1 g of PCV gel twice a week for 30 days or 3 g of HA vaginal gel every 3 days
for 30 days.
Results: 53 subjects (mean age 49.45 ± 2.96 years) were analyzed. Vaginal health index showed an
improvement (p < 0.001) in both groups (from 12.54 ± 1.37 to 16.36 ± 2.66 for PCV, from 12.00 ± 1.91
to 16.60 ± 2.50 for HA), but the difference between final means (95%CI: �1.66 to 1.18) evidenced that
PCV is non-inferior to HA treatment. Similarly, an improvement was evidenced in vaginal maturation
index (p = 0.005 for PCV, ns. for HA), female sexual function index (p < 0.001 for PCV, p < 0.001 for
HA), and SF-12 (p < 0.001 for PCV, p < 0.001 for HA), with no difference between groups. Safety was opti-
mal and no adverse events were reported.
Conclusions: The use of HA gel does not give additional benefits to those that are already provided by the
moisturizing PCV.

� 2022 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
Introduction

The menopausal transition (MT) can be divided in an early and
late phase [1]; the first characterized by skipped cycles, and the
second by periods of amenorrhea up to 11 months. In this period
symptoms of vulvovaginal atrophy (VVA), particularly vaginal dry-
ness, affects almost 1/3 of the population [2,3]. Vaginal dryness
profoundly influences woman sexuality and quality of life [4–7]
and it increases from the early to the late perimenopause, and in
the post-menopause [3,6,8]. In the perimenopausal period already
40 to 60% of women suffer from vaginal dryness [3]. According to
international guidelines, non-hormonal vaginal lubricants and
moistures represent first-line treatment for VVA symptoms, ospe-
mifene or local hormones being considered second line remedies
[9–10].

The need of daily vaginal applications may hamper adherence
to treatment for a chronic condition such as VVA [11]. Advantages
may derive by remedies with a twice per week posology such as
mucoadesive polycarbophilic vaginal (PCV) gel [12]. PCV is a safe
treatment that moisturizes the vagina and increases epithelial fluid
content without affecting vaginal pH [13]. Hyaluronic acid (HA)
also moisturizes and lubricate the vagina [14,15], but it was
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claimed that it also reduces epithelial atrophy, vaginal pH and
favors vaginal maturation, similarly to estrogens [16].

In this post marketing clinical follow up (PMCF) study we com-
pared the effect of PVC to that of HA. The trial was performed, fol-
lowing in the Instruction for Use (IFU) of tested products by actual
medical device legislation. For both products IFU defines posology
and length of treatment (30 days).
Materials and methods

The study, previously approved by the local Ethics Committees,
was performed in three private clinics specialized in gynecology
located in Timisoara (Romania): the Fizio Center, the SCM Dr. Rosu,
and the Materna Care. Data monitoring, management and statistics
were performed by Opera CRO (Timisoara, Romania), an indepen-
dent Contract Research Organization (CRO). Randomization was
performed by the CRO using an online web service (https://edc.op-
eracro.com:448), available 24 h a day and the list was generated
using block size of 4 by the block-rand package (General Public
License. � 3) from R statistical software v 3.5. The Investigators
enrolled the subjects and assigned them to interventions.
Study population

Participants were women between 45 and to 55 years of age,
with a BMI between 18.5 and 36 kg/m2. Inclusion criteria were
having signed an informed consent, being non-pregnant and in
the late menopausal transition, with a diagnosis of VVA, and will-
ing to use lubricated condoms or intra-uterine device as contracep-
tive methods during the full duration of the study. Late
menopausal transition was identified following the STRAW + 10
criteria [2]. VVA was diagnosed by the contemporaneous presence
of subjective sensation of vaginal dryness, any objective sign of
VVA (mucosa dryness, pallor, fragility, thinness, or presence of
petechiae) and a pH > 5 [17]. In addition, a Vaginal Health Index
(VHI) < 15 was necessary [18]. The VHI score evaluates 5 parame-
ters: overall elasticity, type and consistency of fluid secretions, pH,
epithelial mucosa, and vaginal moisture, assigning to each of them
a score from 1 to 5 (Table 1). Sum of the five scores defines total
VHI score.

Women were excluded if they were in post-menopause
(amenorrhea � 1 year), had suffered from malignancy (also leuke-
mic infiltrates) within 5 years prior to day 0 (except for treated
basal cell/squamous cell carcinoma of the skin), had non investi-
gated genital bleeding, were on systemic or vaginal estrogen treat-
ment (permitted only if terminated at least 6 months before
study), suffered from acute infection requiring treatment, had clin-
ical evidence or history of chronic infectious disease (i.e., tubercu-
losis), psychiatric disorders (except for intermittent anxiety),
suicide attempt or suicidal ideation, drug or alcohol abuse in the
last 12 months, were allergic to the tested medical devices or their
excipients, had participated in clinical studies or had received any
investigational agent in the previous 30 days.
Table 1
Vaginal Health Index (modified from Bachmann et al) (18).

Score Overall elasticity* Fluid secretion type and consistency p

1 None None 6
2 Poor Scant, thin yellow 5
3 Fair Superficial, thin white 5
4 Good Moderate, thin white 4
5 Excellent Normal (white flocculent) 4

*Lower score corresponds to greater urogenital atrophy.
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Interventions

Eligible subjects were randomized 1:1 to one of the two follow-
ing treatments:

- Arm A: 1 g of PCV gel (Ainara - Italfarmaco, Milano, Italy) twice
a week for 30 days.

- Arm B: 3 g of HA gel (Hyalo Gyn - Fidia Farmaceutici, Abano
Terme, Italy) every 3 days for 30 days.

According to IFU approved by Competent Authorities for the
two medical devices, as specifically requested by the ISO 14,155
and MEDDEV 2.12/1 for PMVF studies, dosage of PCV could be
increased to 1 g of gel every day from day 8 to day 30, if symptoms
persisted at the 7-day phone call. Vice versa no dose modification
is allowed by IFU for HA administration.

In both groups the gel was applied by inserting the applicator in
the vagina while assuming a crouching or supine (laying down)
position.

Five visits were planned during the study period: V1 Baseline
Visit, V2 Final Visit at Day 30 (±2 day) and three intermediate
phone contact visits at Day 3, Day 7 (±1 day), and Day 21 (±1
day), respectively.

Outcomes measures

The choice of outcomes was performed following international
recommendations for the clinical evaluation of products to treat
VVA [19] and using the experience of previous trials on the preva-
lence and management of these symptoms [3,20].

The primary outcome was the performance evaluation in terms
of improvement of VHI assessed by the Investigator.

Several secondary outcomes were evaluated as follows.
Variations of subjective symptoms such as vaginal dryness,

local irritation, and vaginal pain during sexual intercourse were
rated by women on a 100 mm visual analogue scale (VAS) at base-
line and at day 3, 7, 21, and 30 of treatment. Subjective symptoms
of VVA [17] such as itching, burning, dyspareunia, and dysuria
were evaluated at baseline and day 3, 7, 21 and 30 of treatment
by patient diary; objective signs such as thinning rugae, mucosa
pallor, mucosa fragility, and presence of petechiae were evaluated
at baseline and day 30 of treatment by the Investigator. Subjective
symptoms and objective signs were both scored as follows: 0 = ab-
sence, 1 = slight, 2 = moderate, and 3 = severe intensity [17].

The Vaginal Trophism Maturation Value (MV) was obtained
from the cellular count of the vaginal smears at Baseline and at
the Day 30 visit. MV was calculated as follows: MV = [1x (% super-
ficial cells)] + [0.6x (% intermediate cells)] + [0.2x (% parabasal
cells)] [21].

Sexual health was evaluated at baseline and after 30 days of
treatment by the Romanian validated translation of the female sex-
ual function index (FSFI) [22], a self-report instrument consisting
of 19 items that assess sexual function over the past 4 weeks in
six areas: sexual desire, arousal, lubrication, orgasm, satisfaction,
and pain [23].
H Epithelial mucosa Moisture

.1 Petechiae noted before contact None, mucosa inflamed

.6–6.0 Bleeds with light contact None, mucosa not inflamed

.1–5.5 Bleeds with scraping Minimal

.7–5.0 Not friable, thin mucosa Moderate

.6 Not friable, normal mucosa Normal
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Quality of life was evaluated at baseline and after 30 days of
treatment by the short form-12 (SF-12) [24]. Finally, the overall
effect of treatment on all individual symptoms was assessed by
the Global Symptom Score (GSS) [25], a composite score calculated
by adding the intensity score of each of the following symptoms:
vaginal dryness, thinning rugae, mucosa pallor, mucosa fragility,
and petechiae (range, 1–15: 1 = only mild vaginal dryness,
15 = all five symptoms severe in intensity). For these variables
we evaluated the changes from baseline to day 30 (Final Visit) with
comparisons within and between groups.

Safety was evaluated by collecting and analyzing adverse events
during the study period. In addition, two global assessments of
safety were used: Investigator’s global assessment scale (IGAS) at
the final visit, and patient’s global assessment scale (PGAS)
reported by the patient in the diary at each visit. A 4-point scale
was applied for both parameters: 1 = very good safety, 2 = good
safety, 3 = moderate safety and 4 = poor.
PCV gel Group 

Assessed for elig

Analysed for efficacy (n=28) 
Analysed for safety (n=29) 

 

Lost to follow-up (n=0) 
Discon�nued interven�on(n=1) # 
# drop out a�er day 7 phone call for personal 
reasons 

Allocated to interven�on (n=29) 
Received allocated interven�on (n=29) 
Did not receive allocated interven�on (n=0) 

Alloca�

Anal

Follow

Randomized (n

Enrollment 

Fig. 1. Flow
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Sample size determination and statistical methods

The target sample size was based on VHI, the primary endpoint
with expected values as reported from similar studies [26]. By
using a Wilcoxon signed-rank test for matched pairs and pursuing
an 80% power for the study with a 0.05 significance level, while
considering a 10% non-inferiority margin defined as difference
between mean VHI score at the Final Visit by the pooled standard
deviations of the 2 study groups, PCV vs. HA, a sample size of 50
randomized participants was calculated (25 per each treatment
arm). Estimating a 10% dropout rate, the total sample size used
for the trial was 56 subjects.

The level of significance < 0.05 was considered statistically sig-
nificant at a 95% confidence interval. Thus, if PCV was inferior to
the comparative device HA, for the mean VHI scores at 30 days
after treatment initiation by at least a 10% inferiority margin, the
null hypothesis would be rejected when the difference between
means was under the limit of 95 % confidence interval (CI) of
10% inferiority margin.
HA gel Group  

ibility(n=56) 

Excluded (n=0) 
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Table 2
Demography of all treated patients (Treated population).

group A PCV gel group B HA gel All Patients

Characteristic N Mean (SD) Minimum/Maximum N Mean (SD) Minimum/Maximum N Mean (SD) Minimum/Maximum

Gender (female) 29 26 55
Age (years) 29 48.76 (3.18) 45

55
26 50.23 (2.52) 45

55
55 49.45 (2.96) 45

55
Weight (kg) 29 66.28 (9.06) 45

84
26 69.0 (11.21) 55

98
55 67.56 (10.13) 45

98
Height (cm) 29 166.55 (7.19) 150

185
26 165.0 (5.23) 155

175
55 165.82 (6.33) 150

185
Body Mass Index (kg/m2) 29 23.89 (3.05) 19.1

32.0
26 25.30 (3.67) 20.96

36.00
55 24.56 (3.40) 19.1

36.0
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Statistical analyses included subjects successfully completing
the study without a major protocol deviation. All participants
who applied one of the study products at least once were included
into the safety analysis. Statistical analysis was performed using
the R statistical software v 3.5. The Student’s t-test and the
Mann-Whitney U were used to perform comparative analysis in
accordance with the distribution of quantitative variables, while
the chi2 test was applied to perform comparative analysis of cate-
gorical variables. Data are expressed as mean + standard deviation.
Fig. 2. Line chart of of vaginal health index (VHI) mean values observed at baseline
and after 30 dys of PCV or HA. The difference between mean final VHI in PCV and in
HA group (95%CI: �1.66 to 1.18) evidenced that PCV is non-inferior to HA.

Fig. 3. Line chart of comparison of the overall mean of Visual Analogue Scale (VAS)
for vaginal dryness in PCV and HA group at Baseline Visit V1, and Days 3, 7, 21, 30 of
treatment. The difference between mean final VAS for vaginal dryness in PCV and in
HA group (95%CI: �1.09 to 2.1) evidenced that PCV is non-inferior to HA.
Results

The trial was performed between April 2019 and September
2019. None of the women with VVA symptoms refused to be
included (Fig. 1). A total number of 56 participants were enrolled
and randomized to PCV or HA. Of these, 55 patients received at
least one dose of the investigational products (IP) and were
included in the safety analysis (PCV n = 29 and HA n = 26). On
the contrary, one patient in the HA group did not receive the IP
for personal reasons (Fig. 1). 53 participants who received the IP
for the whole period without major protocol deviations were ana-
lyzed for efficacy (PCV n = 28 and HA n = 25). Two patients (1 in
each arm) withdrew from the study prematurely for personal rea-
sons, not related to the devices or to safety. General characteristics
of enrolled women (all Caucasian) are reported in Table 2. No sig-
nificant difference was observed between women of the two
groups (Table 2). All subjects reported to have had regular sexual
intercourses during the study period

Efficacy analysis

There was no significant difference between treatments for the
primary efficacy outcome. VHI significantly increased from base-
line to final visit in both groups (p < 0.001). The difference between
mean final VHI in the PCV (16.36 ± 2.66) and HA group (16.60 ± 2.
50) was 0.24 which is under the limit of 95% CI of 10% inferiority
margin (–1.66 to 1.18) (Fig. 2).

No significant difference was found between PCV and HA for all
secondary efficacy outcomes. VAS measured in both treatments
showed a decrease of subjective vaginal dryness (from 48.14 ± 16.
14 to 14.93 ± 16.72, p < 0.001 in PCV, from 45.92 ± 17.14 to 16.1
6 ± 13.27, p < 0.0001 in HA), local irritation (from 37.54 ± 20.03
to 8.86 ± 10.77, p < 0.0001 in PCV, from 36.68 ± 16.23 to 11.24 ± 1
0.00, p < 0.0001 in HA), and vaginal pain during sexual intercourse
(from 35.50 ± 20.41 to 8.36 ± 10.03, p < 0.0001 in PCV, from 34.0
0 ± 18.25 to 9.68 ± 10.38, p < 0.0001 in HA). The decrease of vaginal
dryness was already evident (p < 0.001) after 7 days, in both PCV or
HA treated women, persisting at day 21 (p < 0.001) and at day 30
(p < 0.001) (Fig. 3).

No difference between the two groups was observed in the
significant reduction at day 30 of subjective symptoms (itching,
burning, dyspareunia, dysuria) (Table 3) and objective signs
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Table 3
Subjective symptoms reported in patient diary: aggregate results for PCV group and HA group at Baseline Visit and day 30 Visit.

Groups

Subjective PCV gel HA gel P-value
Symptoms (n = 28) (n = 25) between visits

Itching Baseline Day 30 Baseline Day 30
Severe 7.14% 0.00% 4.00% 0.00%
Moderate 71.43% 3.57% 64.00% 4.00% PCV p < 0.0001
Slight 17.86% 42.86% 24.00% 36.00% HA p = 0.0006
Absence 3.57% 53.57% 8.00% 60.00%
Burning Baseline Day 30 Baseline Day 30
Severe 10.71% 0.00% 4.00% 0.00%
Moderate 42.86% 3.57% 52.00% 4.00% PCV p < 0.0001
Slight 42.86% 28.57% 32.00% 24.00% HA p = 0.0006
Absence 3.57% 67.86% 12.00% 72.00%
Dyspareunia Baseline Day 30 Baseline Day 30
Severe 10.71% 0.00% 4.00% 0.00%
Moderate 25.00% 3.57% 40.00% 8.00% PCV p < 0.0001
Slight 60.71% 32.14% 44.00% 28.00% HA p = 0.0014
Absence 3.57% 64.29% 12.00% 64.00%
Dysuria Baseline Day 30 Baseline Day 30
Severe 3.57% 0.00% 0.00% 0.00%
Moderate 7.14% 3.57% 16.00% 0.00% PCV p = 0.00117
Slight 32.14% 10.71% 20.00% 12.00% HA p = 0.027
Absence 57.14% 85.71% 64.00% 88.00%
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(thinning rugae, mucosa pallor, fragility, presence of petechiae)
(Table 4).

Mean MV index values significantly increased during PCV from
55.18 ± 17.51 to 61.70 ± 14.21 (p = 0.005). The increase observed
during HA (from 50.2 ± 21.24 to 56.10 ± 18.99), was not statisti-
cally significant (p = 0.235) (Fig. 4). pH decreased, from
5.81 ± 0.43 to 5.24 ± 0.34 during PCV (p < 0.001) and from
5.78 ± 0.37 to 5.21 ± 0.32 during HA (p < 0.001). No significant dif-
ference between treatments was found for pH.

Mean FSFI score increased similarly in the two groups, from 48.
00 ± 15.43 to 63.14 ± 12.78 (p < 0.001) during PCV and from 47.5
2 ± 16.96 to 63.12 ± 14.52 during HA (p < 0.001) (Fig. 5).

SF-12 score similarly decreased in both groups from
61.36 ± 3.31 to 30.39 ± 1.15 during PCV (p < 0.001) and from
61.88 ± 4.75 to 30.80 ± 2.40 (p < 0.001) during HA.
Table 4
Objective signs evaluated by the Investigator: aggregate results for PCV group and HA gro

Groups

Objective PCV gel
Signs (n = 28)

Mucosa Pallor Baseline Day 30
HA p = 0.000214
Severe 3.57% 0.00%
Moderate 82.14% 7.14%
Slight 14.29% 82.14%
Absence 0.00% 10.71%
Mucosa Fragility Baseline Day 30
HA p = 0.00155
Severe 10.71% 3.57%
Moderate 78.57% 7.14%
Slight 10.71% 85.71%
Absence 0.00% 3.57%
Thinning Rugae Baseline Day 30
HA p = 0.0018
Severe 3.57% 0.00%
Moderate 39.29% 14.29%
Slight 57.14% 67.86%
Absence 0.00% 17.86%
Presence of Petechiae Baseline Day 30
HA p = 0.00044
Severe 0.00% 0.00%
Moderate 21.43% 3.57%
Slight 53.57% 25.00%
Absence 25.00% 71.43%
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GSS score assessing the overall effect of the medical devices on
all symptoms, decreased similarly in the two groups, from
8.21 ± 1.79 to 4.39 ± 1.85 (p < 0.001) in the PCV and from
8.08 ± 2.29 to 4.56 ± 1.85 (p < 0.001) in the HA group.
Safety analyses

During the study, no adverse event was reported. Overall safety
performed at the end of the study by patients was rated as: very
good (89.29%) and good (10.71%) by patients treated with PCV;
very good (84%) and good (16%) by patients treated with HA. At
final visit most investigators rated PCV’s safety as very good
(88.9%) or good (10.71%), and HA safety as very good (88%) or good
(12%).
up at Baseline Visit and Day 30 Visit.

HA gel P value
(n = 25) between visits

Baseline Day 30 PCV p = 0.000034

4.00% 0.00%
80.00% 12.00%
16.00% 80.00%
0.00% 8.00%
Baseline Day 30 PCV p = 0.000068

4.00% 0.00%
60.00% 8.00%
32.00% 84.00%
4.00% 8.00%
Baseline Day 30 PCV p = 0.0029

4.00% 0.00%
56.00% 12.00%
32.00% 72.00%
8.00% 16.00%
Baseline Day 30 PCV p = 0.00058

0.00% 0.00%
36.00% 4.00%
40.00% 24.00%
24.00% 72.00%



Fig. 4. Boxplots showing values of vaginal trophism maturation value (MV) in PCV
and HA gel groups at baseline and after 30 days of treatment. No difference was
observed in the response to the two treatments.

Fig. 5. Boxplots showing values of female sexual function index (FSFI) observed at
baseline and after 30 days of treatment with PCV or HA. No difference was observed
in the response to the two treatments.
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Discussion

In women in the late menopausal transition the two products
(HA and PCV) showed an optimal performance on VHI and on all
symptoms evaluated during the study, HA gel does not offer addi-
tional improvement to PCV gel, when both are administered in
accordance with the approved indication of a 30-days treatment.
Vaginal dryness markedly decreased with both treatments. Simi-
larly, severity and rate of dyspareunia markedly decreased in both
groups. These symptoms affect sexuality (5), and their improve-
ment was associated with better sexuality and quality of life. The
effect of PCV or HA is mainly related to their capability to rehydrate
mucosa and to mimick natural vaginal secretions thanks to their
adhesion to vaginal lining [14]. A small but significant improve-
ment of MV with a tendency to lower pH values was also observed.
These possible improvements are going to be re-evaluated in a
subsequent open label follow up study where PCV is administered
for 180 days. Both PCV and HA showed an optimal safety.

Strengths and limitations of study

This is not a randomized clinical trial (RCT) with a double-blind
design. It was unpractical to apply a double dummy design. The
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study is a study of non-inferiority. The second issue was the choice
between a superiority and non-inferiority study design. We needed
realistic data on the efficacy of HA in the late menopausal transi-
tion that were not available. The potential pitfall of applying a
superiority trial in these conditions was to fail to demonstrate
the superiority. The possible result of no statistical difference does
not mean equivalence between the two treatmens. In addition, a
significant superiority of one treatment may not be clinically rele-
vant. For these reasons, we chose to perform a non-inferiority trial
to verify if the medical device PCV moisturizer gel was not less
effective than HA gel.

Conclusions

The results of this study demonstrate that the administration of
PCV gel, for 30 days significantly alleviates symptoms of vaginal
atrophy and dryness in women in the late menopausal transition.
For all the parameters assessed, the performance of PCV was not
inferior to that of HA.

These findings are of practical relevance for gynecologists that
have the opportunity to choose among evidence-based therapeutic
tool for treating vaginal dryness in women in the late menopausal
transition.
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Liviu Cristian Pătracu certifies that there is no conflict of interest

with any financial organization regarding the material discussed in
the manuscript.
Acknowledgments

A warm thanks to Conchi Nieto for her clinical suggestions, to
Dr Daniela Teodora Sîrbu and Dr. Caius Voicu Simedrea for per-
forming gynaecological visits to the patients, to Georgeta Burov
and Marius Ardelan for statistical analysis, to Ruxandra Guleran
and Silvia Meda for supporting in proofreading, to Simone Gua-
dagna, and Rawia Harb for review and editing, and to Opera CRO
personnel for monitoring and data management. Funding A grant
support was received from Italfarmaco SpA, Milano- Italy
(https://www.italfarmaco.com). Italfarmaco SpA had no role in
the study design, data collection and interpretation, or on the deci-
sion to submit the work for publication.
References

[1] S. D. Harlow, M. Gass, J. E. Hall, R. Lobo, P. Maki, R. W. Rebar, S. Sherman, P. M.
Sluss, T. J. de Villiers, & STRAW+10 Collaborative Group, Executive summary of
the Stages of Reproductive Aging Workshop +10: addressing the unfinished
agenda of staging reproductive aging, Climacteric: the journal of the
International Menopause Society 15 (2012) 105–114. 10.3109/
13697137.2011.650656.

[2] Santoro N. Perimenopause: from research to practice. J Women’s Health
2016;25(4):332–9. https://doi.org/10.1089/jwh.2015.5556.

[3] Cagnacci A, Xholli A, Sclauzero M, Venier M, Palma F, Gambacciani M, writing
group of the ANGEL study. Vaginal atrophy across the menopausal age: results
from the ANGEL study. Climacteric 2019;22(1):85–9. https://doi.org/10.1080/
13697137.2018.1529748.

[4] Kingsberg SA, Wysocki S, Magnus L, Krychman ML. Vulvar and vaginal atrophy
in postmenopausal women: findings from the REVIVE (REal Women’s VIews of
Treatment Options for Menopausal Vaginal ChangEs) survey. J Sexual Med
2013;10:1790–9. https://doi.org/10.1111/jsm.12190.

[5] Cagnacci A, Venier M, Xholli A, Paglietti C, Caruso S. ANGEL Study, Female
sexuality and vaginal health across the menopausal age. Menopause
2020;27:14–9. https://doi.org/10.1097/GME.0000000000001427. PMID:
31738734.

[6] Palma F, Xholli A, Cagnacci A, as the writing group of the AGATA study. The
most bothersome symptom of vaginal atrophy: Evidence from the
observational AGATA study. Maturitas 2018;108:18–23. https://doi.org/
10.1016/j.maturitas.2017.11.007.

[7] Nappi RE, Palacios S, Bruyniks N, Particco M, Panay N, EVES Study
investigators. The burden of vulvovaginal atrophy on women’s daily living:
implications on quality of life from a face-to-face real-life survey. Menopause
2019;26:485–91. https://doi.org/10.1097/GME.0000000000001260. PMID:
30422932.
245
[8] Sturdee DW, Panay N, International Menopause Society Writing Group.
Recommendations for the management of postmenopausal vaginal atrophy.
Climacteric 2010;13(6):509–22. https://doi.org/10.3109/
13697137.2010.522875.

[9] Cagnacci A, Gallo M, Gambacciani M, Lello S. Società Italiana della Menopausa
(SIM) and the Società Italiana di Ginecologia della Terza Età (SIGiTE), Joint
recommendations for the diagnosis and treatment of vulvo-vaginal atrophy in
women in the peri- and post-menopausal phases from the Società Italiana per
la Menopausa (SIM) and the Società Italiana della Terza Età (SIGiTE). Minerva
Ginecol 2019;71:345–52. https://doi.org/10.23736/S0026-4784.19.04469-1.
Erratum. In: Minerva Ginecol. 2019 Dec; 71(6):478.

[10] The 2020 genitourinary syndrome of menopause position statement of The
North American Menopause Society, Menopause 27 (2020) 976–992. 10.1097/
GME.0000000000001609.

[11] Cagnacci A, Xholli A, Venier M. Ospemifene in the management of vulvar and
vaginal atrophy: focus on the assessment of patient acceptability and ease of
use. Patient Prefer Adherence 2020;14:55–62. https://doi.org/10.2147/PPA.
S203614.

[12] R. Usandizaga, M. de la Calle, J. Estevez, I. Huerta, J. L. Delgado, Polycarbophilic
vaginal moisturizing gel for the relief of severe symptoms of vulvovaginal
atrophy, Maturitas 81 (2015) 160. doi: 10.1016/j.maturitas.2015.02.180.

[13] Estevez J, Delgado JL, de la Calle M, Gallo JL, Nieto C, Usandizaga R. Efficacy and
acceptability of a new non-hormonal mucoadhesive vaginal moisturizing gel
for the management of vaginal atrophy Giornale Italiano di Ostetricia e.
Ginecologia 2012;31:171–2.

[14] D. Edwards, N. Panay, Treating vulvovaginal atrophy/genitourinary syndrome
of menopause: how important is vaginal lubricant and moisturizer
composition?, Climacteric 19 (2016) 151–161. 10.3109/
13697137.2015.1124259.

[15] Chen J, Geng L, Song X, Li H, Giordan N, Liao Q. Evaluation of the efficacy and
safety of hyaluronic acid vaginal gel to ease vaginal dryness: a multicenter,
randomized, controlled, open-label, parallel-group, clinical trial. J Sexual Med
2013;10:1575–84. https://doi.org/10.1111/jsm.12125.

[16] dos Santos C, Uggioni M, Colonetti T, Colonetti L, Grande AJ, Da Rosa MI.
Hyaluronic acid in postmenopause vaginal atrophy: a systematic review. J Sex
Med 2021;18(1):156–66. https://doi.org/10.1016/j.jsxm.2020.10.016.

[17] Palma F, Volpe A, Villa P, Cagnacci A. & Writing group of AGATA study, Vaginal
atrophy of women in postmenopause. Results from a multicentric
observational study: The AGATA study. Maturitas 2016;83:40–4. https://doi.
org/10.1016/j.maturitas.2015.09.001.

[18] Bachmann G. Urogenital ageing: an old problem newly recognized. Maturitas
1995;22(Suppl):S1–5. https://doi.org/10.1016/0378-5122(95)00956-6.

[19] U.S. Department of Health and Human Services, FDA, CDER. Estrogen and
Estrogen/Progestin Drug Products to Treat Vasomotor Symptoms and Vulvar
and Vaginal Atrophy Symptoms — Recommendations for Clinical Evaluation.
January 2003. Rockville, MD US in: https://www.fda.gov/media/
71359/download (March 16, 2021).

[20] Moral E, Delgado JL, Carmona F, Caballero B, Guillán C, González PM, Suárez-
Almarza J, Velasco-Ortega S, Nieto C, & as the writing group of the GENISSE
study, Genitourinary syndrome of menopause. Prevalence and quality of life in
Spanish postmenopausal women. The GENISSE study, Climacteric: the journal
of the International Menopause Society 21 (2018) 167–173. 10.1080/
13697137.2017.1421921.

[21] Hustin J, Van den Eynde JP. Cytologic evaluation of the effect of various
estrogens given in postmenopause. Acta Cytol 1977;21:225–8. PMID: 266332.

[22] Rosen R, Brown C, Heiman J, Leiblum S, Meston C, Shabsigh R, et al., The Female
Sexual Function Index (FSFI): a multidimensional self-report instrument for
the assessment of female sexual function, J Sex Marital Therapy 26(2000) 191–
208. 10.1080/009262300278597.

[23] The Female Sexual Function Index (FSFI): in http://www.fsfiquestionnaire.com
download (March 16, 2021).

[24] Pilger A, Richter R, Fotopoulou C, Beteta C, Klapp C, Sehouli J, Quality of life and
sexuality of patients after treatment for gynaecological malignancies: results
of a prospective study in 55 patients, Anticancer Res 32(2012) 5045–5049.
PMID: 23155277.

[25] Cano A, Estévez J, Usandizaga R, Gallo JL, Guinot M, Delgado JL, et al., The
therapeutic effect of a new ultra low concentration estriol gel formulation
(0.005% estriol vaginal gel) on symptoms and signs of postmenopausal vaginal
atrophy: results from a pivotal phase III study, Menopause 19(2012) 1130-
1139. doi: 10.1097/gme.0b013e3182518e9a.

[26] Origoni M, Cimmino C, Carminati G, Iachini E, Stefani C, Girardelli S, et al.,
Postmenopausal vulvovaginal atrophy (VVA) is positively improved by topical
hyaluronic acid application. A prospective, observational study. Eur Rev Med
Pharmacol Sci 20 (2016) 4190–4195.

https://doi.org/10.1089/jwh.2015.5556
https://doi.org/10.1080/13697137.2018.1529748
https://doi.org/10.1080/13697137.2018.1529748
https://doi.org/10.1111/jsm.12190
https://doi.org/10.1097/GME.0000000000001427
https://doi.org/10.1016/j.maturitas.2017.11.007
https://doi.org/10.1016/j.maturitas.2017.11.007
https://doi.org/10.1097/GME.0000000000001260
https://doi.org/10.3109/13697137.2010.522875
https://doi.org/10.3109/13697137.2010.522875
https://doi.org/10.23736/S0026-4784.19.04469-1
https://doi.org/10.2147/PPA.S203614
https://doi.org/10.2147/PPA.S203614
http://refhub.elsevier.com/S0301-2115(22)00030-6/h0065
http://refhub.elsevier.com/S0301-2115(22)00030-6/h0065
http://refhub.elsevier.com/S0301-2115(22)00030-6/h0065
http://refhub.elsevier.com/S0301-2115(22)00030-6/h0065
https://doi.org/10.1111/jsm.12125
https://doi.org/10.1016/j.jsxm.2020.10.016
https://doi.org/10.1016/j.maturitas.2015.09.001
https://doi.org/10.1016/j.maturitas.2015.09.001
https://doi.org/10.1016/0378-5122(95)00956-6
http://refhub.elsevier.com/S0301-2115(22)00030-6/h0105
http://refhub.elsevier.com/S0301-2115(22)00030-6/h0105

	Polycarbophil vaginal moisturizing gel versus hyaluronic acid gel in&blank;women affected by vaginal dryness in late menopausal transition: A&blank;prospective randomized trial
	Introduction
	Materials and methods
	Study population
	Interventions
	Outcomes measures
	Sample size determination and statistical methods

	Results
	Efficacy analysis
	Safety analyses

	Discussion
	Strengths and limitations of study

	Conclusions
	Funding
	Ethics
	Data sharing and collaboration
	Provenance and peer review
	Supplementary data
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgments
	References


