Journal of R
Menopausal https://doi.org/10.6118/jmm.20026 ')
Medicine J Menopausal Med 2021;27:15-23 | tpdstes

DISSN: 22836478, elSSN: 22886761 ORIGINAL ARTICLE

Clinical Efficacy of Hormonal and Nonhormonal Agents in
the Treatment of Vulvovaginal Atrophy

Gokcen llhan', Mehmet Musa Aslan’, Arif Serhan Cevrioglu®, Muzaffer Yildinm®, Unal Erkorkmaz’

Department of Obstetrics and Gynecology, Haydarpasa Numune Training and Research Hospital, Istanbul, Turkey, ‘Department
of Obstetrics and Gynecology, Sakarya Training and Research Hospital, Ministry of Health, Sakarya University, Sakarya, Turkey,
Department of Obstetrics and Gynecology, Sakarya University School of Medicine, Sakarya, Turkey, “Department of Pathology, Sakarya
University School of Medicine, Sakarya, Turkey, "Department of Biostatistics, Sakarya University School of Medicine, Sakarya, Turkey

Objectives: Symptomatic local treatment of vaginal atrophy (VA) in menopausal women includes hormonal and nonhormonal
preparations. Some women may be reluctant to use vaginal estradiol preparations because of the concern for developing breast cancer
and endometrial hyperplasia. Therefore, it is necessary to compare the therapeutic effectiveness of alternative vaginal drugs, such as
promestriene, an estrogen agonist, and sodium hyaluronate (NaH), a nonhormonal, water-based agent.

Methods: Ninety-one postmenopausal women diagnosed with symptomatic VA were divided into three groups and treated for 12
weeks; 30 women with vaginal estradiol (VE), 30 women with promestriene, and 31 women with NaH. Composite scoring, vaginal
maturation index (VMI), pH, frequency of sexual activity, serum hormone levels, and endometrial thickness were evaluated VA before
and after treatment.

Results: In the comparison of VA examination findings composite scoring, VMI, and vaginal pH values, three different drugs were found
to be effective in the treatment (P < 0.05). The VMI following VE treatment was significantly higher than that after NaH treatment (P =
0.031), whereas the promestriene group had a more positive change than the others in terms of increase in after treatment composite
scoring and sexual activity frequency (P = 0.031, P = 0.020). There were no differences between the groups in terms of pre and after
treatment serum E2 levels and endometrial thickness.

Conclusions: Based on these findings, we can conclude that the use of promestriene or NaH can prove to be as effective and well
tolerated as vaginal estradiol in the symptomatic treatment of vaginal atrophy.
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INTRODUCTION

Vulvovaginal atrophy (VVA) is a widely prevalent,
progressive, and often untreated condition observed in
postmenopausal women. The main symptoms of VVA
include vaginal dryness, burning, itching, and bleeding
which are included in the genitourinary syndrome of
menopause (GSM) [1,2]. The new definition of GSM
comprises genital symptoms of VVA mentioned before,
sexual symptoms (dyspareunia and other sexual dys-
functions), and urinary symptoms (dysuria, frequency,

urgency, recurrent urinary infections) [2]. These symp-
toms may be observed in > 50% of postmenopausal
women |[3]. In those studies which were conducted on
a large number of post-menopausal patients for solv-
ing problems that stem from lack of estrogen and affect
life quality negatively, it was found out that most of the
patients did not know that these symptoms originated
from the menopausal period and they felt embarrassed
while talking about their complaints [4]. Moreover,
only a few menopausal women consult a physician for
symptoms of vaginal atrophy. Although the vasomotor
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symptoms typically improve over time, VVA is a chron-
ic and progressive condition that does not resolve with-
out treatment [5]. Estrogen-containing preparations
are mainly used for the treatment of VVA [6,7]. Oral
estrogen or the combination of estrogen and progester-
one, which is used in hormone replacement therapy in
menopausal women, may be useful for the treatment of
urogenital atrophy with vasomotor symptoms.

The use of estrogen-containing oral preparations
cannot be used in patients with breast cancer or those
with a history of endometrial neoplasia because of the
concern for continuing estrogenic stimulation of these
sensitive tissues [8,9]. Systemic absorption of local vag-
inal estradiol (LVE) preparations used in the treatment
of VVA is considered to be less than oral preparations
[10]. However, it has been reported that the use of LVE
cream may cause side effects such as breast tenderness,
endometrial hyperplasia, and vaginal bleeding in some
women [11]. Additionally, the effect of vaginal estrogen
therapy in women with a history of thrombosis has not
been studied yet. Therefore, the ideal estrogen-con-
taining therapeutic agent for VVA should be absorbed
minimally, reduce the symptoms with minimal side ef-
fects, and does not stimulate estrogen-sensitive tissues
other than the vagina.

Nonhormonal strategies may be used in women of
any age in which hormonal treatments are contrain-
dicated. The prescription of vaginal moisturizers and
lubricants and the maintenance of sexual activity may
help improve VVA related symptoms. However, a few
clinical trials have been performed to assess the efficacy
of such products. Lubricants are short-acting substanc-
es (water-, silicone-, or oil-based) which are useful to
reduce friction during sexual activity, whereas moistur-
izers are longer acting than lubricants and may exert a
trophic effect [12].

Hyaluronic acid (HA) is a sulfur-free glycosaminogly-
can (GAG), which is located in the extracellular matrix
of all mammalian tissues. It provides proliferative dif-
ferentiation of the vaginal epithelium, making vaginal
cell attachment with each other more robust with
desmosomes. HA also strengthens the collagen matrix
and moisturizes the vagina by supporting the water-
retaining ability of the vaginal mucosa [13].

This study aimed to compare the effectiveness of three
drugs that could be applied to the vagina: estradiol vag-
inal tablets, promestriene, which is a less potent analog
of estradiol with minimal absorption, and HA, a non-
hormonal preparation used for the treatment of VVA.
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The effects of local hormonal and nonhormonal agents
in the treatment of VVA has been studied in very few
studies so far. Also, we did not find any other research
comparing the effects of different types of estrogenic
agents with a nonhormonal (HA) agent at the same
time in VVA/GSM therapy. So we expect this study
might contribute to the literature.

MATERIALS AND METHODS

This prospective and open-label study was carried out
between January and August 2013 at Department of
Obstetrics and Gynecology, Sakarya University School
of Medicine, Sakarya, Turkey. Ethical approval was ob-
tained from the Pharmaceutical and Medical Devices
Agency of the Ministry of Health of Turkey (approval
No. 988618). Written informed consent was obtained
from all patients.

Study population

A total of 140 sexually active menopausal Caucasian
women with VVA were enrolled in the study. The inclu-
sion criteria were as follows: age > 40 years, menopause
for > 1 year, serum estradiol (E2) level < 20 pg/mL,
follicle-stimulating hormone (FSH) level > 40 IU, en-
dometrial thickness < 5 mm at baseline transvaginal ul-
trasonographic examination. Exclusion criteria were as
follows: identification of mass during breast examina-
tion, history of breast cancer, or pathologic findings in
favor of malignancy in mammography, family history
of breast cancer, history of endometrial hyperplasia.
Women with a history of menopausal hormone therapy
in the last 12 months and women who were using an-
tihypertensive or anti-diabetic drugs or had a history
of thromboembolism or previous myocardial infarc-
tion were also excluded. Also, women having any type
of pelvic organ prolapse, cervical or pelvic mass, and
those without vaginal intercourse, were also excluded
from the study.

Forty-nine were women excluded from the study; 10
women had a mass at the breast examination, 5 women
had a family history of breast cancer and 2 women
were with endometrial hyperplasia, 10 women had a
history of hormone therapy during the last 12 months,
2 women had a history of thromboembolism, 2 women
had a history of myocardial infarction, and 18 women
failed to complete the follow-ups. Thus, the study was
completed with 91 patients (Fig. 1).

Patients were distributed to three different treatment
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groups for VVA. After giving women detailed counsel-
ing about the effects of drugs, the appointment to the
drug groups was made according to their preferences.
Thirty-one women were grouped as the sodium hyal-
uronate arm, having sodium hyaluronate (Cicatridina
vaginal ovule, 2 g; Farma-Derma s.r.l., Bolognese, Italy)
every day for the first 20 days, and then one ovule every
other day. Thirty women were grouped as the estradiol
treatment arm, having 1 estradiol hemihydrate vaginal
tablet (Vagifem 10 pg vaginal tablet; Novo Nordisk,
Plainsboro, NJ, USA) every day for 2 weeks, followed
by 1 tablet twice a week. As the last group, 30 women
were included in the promestriene treatment arm. They
received one ovule (Colpotrophine vaginal soft capsule,
10 mg; Teva Pharmaceutical Industries Ltd., Cincinnati,
OH, USA) every day for the first three weeks, and then
one ovule every other day. The duration of treatments
was determined to be 12 weeks. All data were reported
in Figure 1.

At the end of the treatment, the groups were com-
pared according to the efficacy of the drugs. Gyneco-
logical examinations of the women were performed by
the same physician (G.I.) before, during, and after the
treatment and the vaginal atrophy was graded by visual
scoring; pale, thin, and dry changes in the vulvar and
vaginal surfaces on examination shows VVA. In case
of severe atrophy, petechial dots may be observed on

30
Promestrien
treatment

Fig. 1. Trial flow chart.

the smooth and non-elastic vaginal mucosa without
rugal folds. The grading of vaginal health indicated the
degree of epithelial atrophy (0 = none, 1 = mild, 2 =
moderate, 3 = severe) [13]. The composite scoring was
performed by asking the patients about the severity of
atrophy symptoms such as vaginal dryness, dyspareu-
nia, and burning. Scores were calculated by the sum
of the numbers which were given for each parameter;
0 = none, 1 = mild, 2 = moderate, and 3 = severe, as
described previously [14,15]. The frequency (number/
month) of women’s sexual activities was noted before
and after the treatment. To evaluate the vaginal matu-
ration index (VMI), the vaginal swab was taken from
the right side wall of the vagina with a smear brush.
Vaginal swabs were evaluated by the same pathologist
(M.Y.) without knowing whether the preparations were
taken before or after the treatment. VMI was calculated
according to the formula, maturation value: (0 x % of
parabasal cells) x (0.5 x % of intermediate cells) x (1.0
X % of superficial cells) [16].

The pH was monitored from the vaginal side with
the pH-indicator stent (Merck KGaA, Darmstadt,
Germany) which was held over with the help of pens.
Endometrial thickness was measured by transvaginal
ultrasonography (TV USG). For ultrasonographic
examination, a 6.5 MHz vaginal endoprobe (Voluson
PRO 730; General Electrics Healthcare, Chicago, IL,
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USA) was used. Serum FSH and E2 levels were evaluat-
ed by Chemiluminescence Microparticle Inmunoassay
using the Architect i2000SR" kits (Abbott Diagnostics,
Chicago, IL, USA). After the treatment; atrophy symp-
toms, VMI, endometrium thickness by TV USG, and
serum FSH, E2 levels were re-evaluated. During the
course of the treatment, the week in which the reduc-
tion in complaints was first noticed was recorded. Any
side effects such as itching, discharge, burning, and ab-
normal uterine or vaginal bleeding were also recorded.

Statistical analysis

Power analysis was performed using G*Power
(G*Power ver. 3.1.9.2; Franz Faul, Universitat, Kiel,
Germany). The sample size was calculated as 28 for
each group, assuming an effect size of 0.40, type I error
of 0.05, and type II error of 0.10 (power = 0.90). How-
ever, we allocated a minimum of 30 subjects per group
to cover the number of patients lost to follow-up. Con-
tinuous variables were assessed by the Kolmogorov-
Smirnov normality test. To make the comparison
between three groups one-way ANOVA was used for
the variables with the normal distribution. Tukey’s mul-
tiple comparison test was used in the post-hoc binary
comparisons. Since there was a significant difference
between the ages of groups, age-adjusted comparisons
were evaluated by ANCOVA for normally distributed
continuous variables. Kruskal-Wallis test was used for
the variables without the normal distribution. Dunn
test was used in post-hoc binary comparisons. For the
comparison of the continuous variables between before
treatment and after treatment measurements; a de-
pendent two-sample t-test or Wilcoxon test was used.
Continuous variables with normal distribution were
shown with mean + standard deviation, while continu-
ous variables with no normal distribution were shown
with median [interquartile range]. Categorical variables
were analyzed by the chi-square test. Categorical vari-

Table 1. Demographic features of groups

ables were shown by number (n) and percentage (%)
and P < 0.05 was considered statistically significant.
Analyses were performed using commercial statistical
software (IBM SPSS Statistics ver. 22.0; IBM, Armonk,
NY, USA).

RESULTS

Mean age, menopausal age, and menopausal dura-
tions of women among groups were given in Table 1.
Because of the age difference between groups, corrected
P values for normally distributed continuous variables
were calculated and represented in the last column of
the Tables 2 and 3.

When composite scores that account for the constel-
lation of symptoms such as vaginal dryness, vaginal
pain, dyspareunia, and burning were evaluated and
compared within all groups after treatment, the scores
decreased significantly in all groups and VVA symp-
toms were improved (P < 0.001; Table 2). When the P
values were adjusted according to the age difference, it
was noted that the composite score of the group using
promestriene has the highest reduction after treatment.
Therefore it appears that promestriene is more effective
in reducing VVA symptoms.

Before and after the treatment, the severity of the ap-
pearance of vaginal atrophy and vaginal pH was also
assessed. The severity of vaginal atrophy and vaginal
pH values were decreased in all groups after treatment
(P <0.001; Table 2).

The VMI was assessed in vaginal swabs taken before
and after treatment. The increased VMI values were
noticed in all groups. Among the groups, the efficacy
of VMI was significantly higher in the estradiol group
than in the HA group (P = 0.031). No significant dif-
ference was found in other binary comparisons (Table
2). It was observed that vaginal superficial cells which
is one of the parameters of VMI, increased significantly

Variable Sodium hyaluronate (n = 31)  Estradiol hemihydrate (n = 30) Promestriene (n = 30) P value
Age (v) 52.45 + 5.27° 56.93 + 7.78 52.77 + 3.72° 0.005*
Body mass index (kg/m?) 29.03 = 4.81 28.58 + 3.56 30.15 = 5.70 0.426
Menopause age (y) 46.65 + 4.97 46.23 +5.35 46.30 + 3.58 0.934
Menopause duration (y) 5.74 = 3.61° 10.70 = 7.11 6.50 = 5.64° 0.002*

Data are presented as mean =+ standard deviation.
*P < 0.05.

“Statistically significant difference was found with the comparison of vaginal estradiol hemihydrate group.
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Table 2. Comparison of symptom, examination, and cytologic findings of the groups before and after treatment

Sodium hyaluronate Estradiol hemihydrate Promestriene p' P
(n=31) (n=30) (n=30)
Composite score values
Before 5.03 +2.82 477 +2.92 4.47 + 3.00 0.754 0.604
After 1.93 = 2.00 1.90 = 1.63 117 £1.37° 0.143 0.031*
Pre-post treatment difference 3.10 = 2.01 2.87 =1.81 3.30 +£2.35 0.720 0.874
P? <0.001* < 0.001* < 0.001*
Vaginal atrophy appearance
Before 29 (93.5) 29 (96.7) 29 (96.7) 0.789 -
After 7 (22.6) 9(30.0) 3(10.0) 0.156 5
P <0.001* <0.001* <0.001*
Vaginal pH value
Before 6 [5.5-6.0] 6 [5.5-6.0] 5.75 [5.5-6.0] 0.215 -
After 5.5 [5.0-6.0] 5[5.0-5.5] 5[5.0-5.5] 0.423 -
Pre-post treatment difference 0.61 +0.53 0.68 = 0.51 0.52 +0.55 0.484 0.682
P <0.001* <0.001* <0.001*
Vaginal maturation index (VMI)
Before 55 [12.5-90] 52.5[8.7-82.1] 60 [12.5-95] 0.636 -
After 90 [25-95] 95 [60-95] 88.75 [31.8-95] 0.399 -
Pre-post treatment difference 0 [0-25]* 7 [4.38-41.25] 6.25 [0-30] 0.031* -
P? 0.022* < 0.001* 0.003*
Superficial cell counts by groups
Before 30 [5-80] 20 [0-73.75] 30 [5-80] 0.747 -
After 80 [10-90] 90 [28.75-90] 80 [8.75-90] 0.418 5
Pre-post treatment difference 0[0-30] 10 [3-70] 5[0-35] 0.064 -
P? 0.009* < 0.001* 0.008*
Sexual activity (number/month)
Before 4 [2-4] 2 [1-4] 3.5 [2-4] 0.384 -
After 4 [2-4] 2 [1-4] 4 [2-5.25] 0.310 -
Pre-post treatment difference 0[0-1] 0[0-0.25] 0[0-1] 0.831 -
P 0.077 0.158 0.020*
The week when the treatment effect is felt 3[2-3] 4[2.75-4] 3[2-3] 0.229 -

Data are presented as mean = standard deviation, number (%), or median [interquartile range].

*P < 0.05.

“Significantly different from the vaginal estradiol group. No significant difference was found in other binary comparisons.

P': Comparison result among groups.
P?: Comparison result between pre-treatment and post-treatment in a group.
P*: Age-adjusted comparison result among groups.

in all groups after treatment (Table 2, Fig. 2).

The frequency of monthly sexual activity was record-
ed before and after treatment (Table 2). There was a
statistically significant increase in the number of sexual
activities in the promestriene group after the treatment

(P = 0.020). However, the changes in the other groups
were not significant.

During the treatment period, the patients were asked
about when their complaints started to decrease and
the effect of the treatment was first noticed. There was
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Table 3. Comparison of serum follicle-stimulating hormone (FSH), E2 levels, and endometrium thickness before and after treatment in all groups

Sodium hyaluronate Estradiol hemihydrate Promestriene p p?
(n=31) (n=30) (n=30)

Serum FSH values (IU/mL)
Before 49.5 [36-70] 56.9 [44.7-89.2] 52.8 [41.2-66.4] 0.416 -
After 53.6 [35-71.2] 56.8 [43.5-82.5] 54 [39.6-66.8] 0.586 -
Pre-post treatment difference -1.00 + 8.09 292 +9.33 2.32+7.94 0.155 0.289
P 0.845 0.024* 0.157

Serum E2 values (pg/mL)
Before 11 [8-17] 10.5[8-16] 12.5[9.5-16.5] 0.391 -
After 8[8-15] 8 [8-14.25] 12 [8-15.25] 0.218 -
Pre-post treatment difference 1.13+£6.90 0.67 £10.22 3.00 +14.88 0.691 0.666
P? 0.228 0.585 0.074

Endometrium thickness (mm)
Before 2.34 +1.47 219+1.12 2.30+1.55 0.905 0.915
After 2.24 +1.30 2.32+1.20 2.48 +1.81 0.807 0.878
Pre-post treatment difference 0[-0.21t00.1] 0[0t00.2] 0[-0.03t0 0.1] 0.489 -
P? 0.384 0.112 0.203

Data are presented as median [interquartile range] or mean + standard deviation.

*P < 0.05.
P': Comparison result among groups.

P?: Comparison result between pre-treatment and post-treatment in a group.

P*: Age-adjusted comparison result among groups.

Fig. 2. Vaginal smear pictures showing changes in vaginal cells before and after treatment. (A) Atrophic vaginitis findings are observed in the before
treatment smear material of the patient. Parabasal cells with the blue arrow, polymorphonuclear leukocytes with the red arrow (smear picture
x200). (B) A significant increase in the number of superficial cells (marked with a blue arrow) is seen in the patient’s after treatment smear material

(smear picture, x200).

no significant difference between the groups in terms
of the week when the effect of treatment started. Symp-
toms such as vaginal dryness and dyspareunia during
coital activity diminished or completely reversed after
3 weeks of treatment in vaginal HA and promestriene
groups, and 4 weeks after in vaginal estradiol group.
Serum FSH and E2 levels and endometrium thickness
of the women were evaluated before and after treat-
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ment (Table 3). There was no statistically significant
difference between the groups in terms of serum FSH,
E2 levels, and endometrium thickness before the treat-
ment. At the end of the treatment, the serum E2 level
and endometrium thickness were not altered signifi-
cantly in all three groups. However, in the vaginal es-
tradiol group, serum FSH level was found to be signifi-
cantly decreased compared to other groups at the end
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of the treatment.

When the side effects originating from the treatment
are asked, there were no side effects including itch-
ing, discharge, burning in all participants among three
groups. No abnormal uterine bleeding was noted in any
of the patients during the treatment.

DISCUSSION

Low-dose vaginal estradiol, low-potency-estrogen
agonist promestriene, and nonhormonal vaginal HA
applications were found to be similarly effective in the
treatment of menopausal vaginal atrophy. The vaginal
dryness symptoms of women regressed within 3-4
weeks following the administration of the drugs, and
the proportion of superficial cells increased significant-
ly in vaginal smears taken 3 months later in all groups.

Estrogen receptors play a role in the supportive
mechanism of the pelvis by controlling the synthesis
and breakdown of collagen. Therefore, vaginal estrogen
application forms the basis of the treatment for vaginal
atrophy [17-19]. Although the use of vaginal estrogen
forms the basis of treatment, it is thought that vaginal
estradiol may be risky in patients with a history of
hormone-dependent cancers or undiagnosed vaginal
bleeding or breast mass [8,9,20]. Therefore, alterna-
tive treatment methods have begun to be investigated.
The treatment of VVA in women whom estradiol
administration may pose a threat, the administration
of a nonhormonal, water-based agent such as HA, or
an estrogenic agent that exerts its estrogenic effects
on vaginal mucosa with minimal systemic absorption
property such as promestriene seem to be the plausible
treatment options [21,22].

In this prospective open-label study, we investigated
the efficacy of three different drugs used in the treat-
ment of vaginal atrophy that could be alternative to
each other; sodium hyaluronate, estradiol hemihydrate,
and promestriene. All three drugs were found to be
equally effective in reducing vaginal atrophy symptoms
and lowering vaginal pH. In the comparison made in
terms of VMI values, it was found that VMI increased
at a statistically significant level in all three groups.
However, it was found that the VMI increase in the
vaginal estradiol group was statistically significantly
higher than in the HA group (Table 2). Although we
have observed similar effectiveness between these three
agents in the treatment of vaginal atrophy, it will be
more appropriate to administer according to the pa-

tients need, if possible. This is important as the absorp-
tion of vaginal preparations and the residence time of
the tissue varies from person to person. For example
in a group of women with VVA and an increased risk
of endometrial cancer, it may be more appropriate to
start treatment with an estrogen-free preparation to
reduce anxiety for the treatment of the patient. In this
context, preparations containing primarily sodium hy-
aluronate followed by promestriene may be preferred.
As a matter of fact, in the 2013 the North American
Menopause Society (NAMS) guideline about the man-
agement of symptomatic VVA, it is reccommended that
first-line treatments should be performed with non-
hormonal vaginal lubricants and moisturizers in such
risky groups of patients [5]. The NAMS also stated that
for symptomatic patients who do not respond to these
initial preparations, low dose vaginal estrogens may be
an option. This is why we preferred to investigate the
effects of promestriene which is a less potent analog of
estradiol with minimal systemic absorption property.
Promestriene is a well-tolerated, effective vaginal anti-
atrophic agent in studies evaluating the efficacy and
safety of promestriene use [22-24].

Del Pup et al. [24] stated that vaginal promestriene is
less absorbable than estradiol hemihydrate and to pass
into systemic circulation less. Serum estrone sulfate
levels were increased in women using vaginal estradiol
hemihydrate, whereas no significant change was seen in
promestriene users. Del Pub [22] reported that promes-
triene could be used as the first choice especially in
estrogen-associated cancer patients because of minimal
absorption and lower systemic hormonal side effects.
In our study, we did not find any difference between
the groups using vaginal promestriene and vaginal es-
tradiol and HA in terms of serum estradiol levels and
endometrial thickness measurements before and after
drug use (Table 3). Despite similar effectiveness with
the other two drugs in the reversal of VVA symptoms,
it was observed that there was a statistically significant
increase in sexual frequency activity in the promestrien
group (Table 2).

When we compared our patients in terms of vaginal
atrophy symptoms, there was no difference in basal
and post-therapy pelvic examination findings among
the three groups. Pale, smooth, and non-elastic vaginal
mucosa without rugal folds were reversed very well in
all three groups. The microscopic examination find-
ings studied in terms of evaluating the effectiveness of
the drugs applied in the treatment of VVA were also
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compatible with the clinical findings. In the maturation
index, which was examined to show the change in the
rate of epithelial cells in the vaginal swab, it was found
that all three drugs caused a statistically significant in-
crease in superficial cells. However, the increase in the
ratio of superficial cells and therefore VMI was highest
in the vaginal estradiol group (Table 2). Nevertheless,
the significant increase found in the VMI value of the
HA group confirmed a positive effect of HA at the cel-
lular level in the treatment of VA. Sodium hyaluronate
is an extracellular matrix component that holds water
by promoting collagen synthesis with other GAGs
and this plays a fundamental role in tissue repair [25].
Based on our findings, it seems that HA may have pro-
liferative and water retaining (moisturizer) effects on
vaginal mucosal cells. Estradiol hemihydrate may be
more effective in promoting the proliferation of healthy
vaginal epithelial tissue and reduce the symptoms of at-
rophy. Due to different mechanisms of action in vaginal
mucosal cells, the use of sodium hyaluronate in com-
bination with estradiol hemihydrate on consecutive
days may be considered in patients with insufficient
response to low dose estrogen preparations.

The average age of women in the estradiol hemihy-
drate group, which we included in the study, is higher
than the HA and promestriene groups. This finding
may pose a bias in the evaluation of our study data.
To eliminate the negative effect of the age difference
between the study groups on the evaluation of the
obtained data, the age-adjusted P values (P’) were cal-
culated for the variables with normal distribution and
were added to the last column of tables. There was no
significant difference found in parameters that were
used to evaluate the efficacy of VVA treatment (Table
2). The effects of drugs on serum hormone values and
endometrial thickness were also not significant based
upon age-adjusted P values (Table 3). Based on these
results, we can say that the age difference between the
study groups did not alter the conclusion of the data
obtained.

Another point to be emphasized is that the dose of es-
tradiol hemihydrate preparation used in our study is 10
ug. A lower dose of the drug; i.e., 10 ng is effective in
the treatment of VVA [26]. The NAMS recommended
the selection of the lowest possible estrogen prepara-
tion in the local treatment of atrophic vaginitis [5]. We
did not see any unwanted effects neither on endome-
trial thickness nor levels of serum hormones (E2 and
FSH) with 10 pg estradiol hemihydrate preparation.
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No drug-related side effects were reported in any of the
women included in the study.

When the VVA parameters (composite score, VMI,
pH) were evaluated after treatment, we observed that
the efficacy of low potency estrogen promestriene in
local treatment was comparable to the vaginal estra-
diol hemihydrate of 10 ug. Based on the effects on the
endometrial thickness and serum E2 levels, it can be
further concluded that promestriene is as safe as 10 ug
vaginal estradiol tablets for the endometrium.

One of the possible limitations of the study was that
the evaluation of the effects of the drugs ended in the
12th week. The basic information that guides us in this
regard is based on the product use recommendations of
the manufacturers and the NAMS 2013 position state-
ment.

According to the NAMS 2013 position statement,
women may need only a short course (1-3 months) of
therapy to become symptom-free with first-line thera-
pies which include nonhormonal, long-acting vaginal
moisturizers and low-dose vaginal estrogen [5]. Simon
et al. [27] also reported that in patients who underwent
low-dose estrogen therapy, symptomatic relief devel-
oped in most of the cases within a short time after the
start of treatment, in some stubborn cases the desired
result could be achieved after the 12th week.

In Del Pup et al’s promestriene review [24], the dura-
tion of drug administration in different studies varies
between 1 month and 3 months. For the application
of promestriene, it is recommended to apply once a
day for the first 20-30 days, then every other day. For
vaginal HA, it is recommended to apply one ovule a
day for the first 20-30 days, and then one every other
day [21]. The basic logic here is the information that
the absorption of the drug from the mucosa will slow
down after vaginal mucosal cornification developing
within the first 2 weeks. In light of the above informa-
tion, we think that 12 weeks of drug administration will
be sufficient time to evaluate the symptomatic relief of
the patients. The fact that symptomatic relief started in
the groups in which we applied medication within 3—4
weeks supports this idea.

In conclusion, for the treatment of atrophic vaginitis,
in addition to the local estradiol hemihydrate, the use
of nonhormonal, water-based vaginal preparations
such as sodium hyaluronate or an estrogen agonist with
very low or negligible systemic absorption and effective
local estrogenic action such as promestriene will pro-
vide additional the therapeutic interventions.
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