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Abstract

We aimed to compare efficacy of vaginal gel preparations versus placebo in postmenopausal
women with sexual dysfunction syndrome. We searched electronic databases from inception
to January 2023. We included trials reporting Female Sexual Function Index (FSFI) which
compared hormonal (estrogen, oxytocin) and/or non-hormonal (chamomile, fennel)
interventions versus placebo. We used Cochrane Risk of Bias assessment tool | to evaluate
studies quality. Eight trials (N=672 participants) were included. Total FSFI endpoint score
was higher in the vaginal gel preparations group (MD: 6.67; 95% CI: [3.79, 9.55]; p< 0.001)
than placebo. Non-hormonal gel preparations had higher FSFI total score (MD: 6.73, 95% CI:
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[4.7, 8.76], p< 0.001) than hormonal preparations (MD: 2.75, 95% CI: [1.87,3.64], p< 0.001).
Non-hormonal interventions increased all FSFI domains. We conclude that Chamomile and
fennel vaginal gel preparations could improve overall FSFI six domains score, which reflects
on postmenopausal women's sexual activity and satisfaction.

Keywords: menopause, psychological sexual dysfunction, estrogen, Chamomile, Meta-

analysis

Introduction

Menopause is defined as the permanent cessation of menstruation for at least one year.*
Postmenopausal women experience different physiological and psychological changes that
affect their daily life activities.? Lack of estrogen and hormonal changes are implicated in
most of the postmenopausal changes, including vasomotor symptoms (hot flashes and night
sweating), osteoporosis, vulvovaginal atrophy, and sexual dysfunction, in addition to other
psychological symptoms.® Vaginal atrophy and dryness significantly contribute to sexual

dysfunction and strongly impact sexual intimacy after menopause.*

Female sexual dysfunction (FSD) can result from the disruption of any component of the
sexual response complex, including sexual physiology, emotions, experiences, beliefs,
lifestyle, and/or relationships.> Women with FSD are vulnerable to frequent genital
infections, bleeding, and chronic pain, which have a negative impact on their quality of life.®
After menopause, FSD can result from estrogen deficiency and hormonal instability.”® A
global study of sexual attitudes and behaviours conducted among 13,882 women in the 40-69
age group showed that one-third of the study participants reported one or more problems with
their sexual functions.® The prevalence of vaginal dryness and dyspareunia in

postmenopausal women was estimated as 85% and 75%, respectively.°

Several treatment modalities are offered to manage FSD and improve sexual satisfaction
among postmenopausal women. Therapeutic options are classified into two groups: (1)
topical hormonal replacement therapy (e.g., estrogen, and oxytocin preparations) and (2)
natural herbs and non-hormonal therapies (e.g., chamomile and fennel preparations).!! Local
vaginal preparations are favored over systemic treatments, with particular emphasis on their
characteristics to ensure efficacy and tolerability. This becomes especially crucial post-
menopause for alleviating vaginal dryness. Achieving optimally balanced osmolality and pH

is essential for the effectiveness of these preparations.*?
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FSD affects one-third of women's lives with various troublesome symptoms, especially for
younger women or those who have an active sexual life!3. The treatment of FSD syndrome
depends on the safety profile and effectiveness of such treatments, as well as patient
preferences.'* Genitourinary syndrome of menopause (GSM) is a descriptive term that refers
to various complications associated with decreased levels of sex hormones that lead to
changes to the labia minora/majora, clitoris, vestibule/introitus, vagina, urethra, and
bladder.® GSM is primarily characterized by genital symptoms (dryness, irritation, and
burning), sexual symptoms (dyspareunia, dysfunction, and lack of lubrication), and urinary
symptoms (urgency, dysuria, recurrent urinary tract infections).*® Treatment options for GSM
include hormonal (systemic or topical) or non-hormonal (laser or complementary and
alternative medicine)!’. The North American Menopause Society (NAMS) recommends the
use of non-hormonal lubricants during sexual intercourse. Furthermore, they recommend
using long-acting vaginal moisturizers as needed*®. The therapeutic standard for symptomatic
women with moderate to severe vulvovaginal atrophy or those who do not sufficiently
respond to lubricants or moisturizers is estrogen therapy, whether vaginal, in low doses, or

systemic.18:19

Hormonal therapy is a commonly used treatment for the menopausal effects on the
genitourinary tract.*? Estrogen could be used orally or vaginally and is associated with
reduced vaginal dryness, lower vaginal atrophy, and improved sexual function.?
Additionally, oxytocin is another effective hormonal treatment that is associated with better

sexual life and satisfaction.?223

On the other hand, several natural treatments could be used for sexual dysfunction, including
the use of the herb Maca (Lepidium meyenii), fennel (Foeniculum vulgare), chamomile, aloe
vera, 18B-glycyrrhizic acid, hyaluronic acid, licorice, and flax seed.?* Also, non-hormonal
treatment options, including the use of inactive lubricants such as water-, silicone-, or oil-

based lubricants, were useful in reducing friction during sexual activity.?

Despite the abundance of studies focusing on postmenopausal women and sexual dysfunction
2627 a notable literature gap persists in terms of a comprehensive comparison between
hormonal (estrogen and oxytocin) and non-hormonal (fennel and chamomile) treatments.

Existing research tends to explore individual interventions, and there is a lack of direct head-
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to-head comparisons assessing their efficacy using a standardized and widely accepted
measure such as the FSFI. Additionally, most studies often focus on either hormonal 22 or
non-hormonal treatments 32, making it challenging for clinicians and researchers to make
informed decisions regarding the most effective approach for addressing sexual dysfunction
in postmenopausal women. The synthesis of available evidence on these specific
interventions and their direct comparison is essential for bridging this literature gap and
providing valuable insights into the optimal management of postmenopausal sexual
dysfunction.

This study aims to contribute significantly to the body of knowledge by conducting a
systematic and comparative analysis of the most effective hormonal (estrogen and oxytocin)
and non-hormonal (fennel and chamomile) preparations for addressing sexual dysfunction in
postmenopausal women. The inclusion of a well-established and reliable measure such as the
FSFI will provide a standardized framework for evaluating the efficacy of these
interventions, allowing for a more nuanced understanding of their impact on sexual

satisfaction 22,

By directly comparing these treatments, our study seeks to offer evidence-based
recommendations for clinicians and healthcare providers, facilitating informed decision-
making when tailoring treatment plans for postmenopausal women experiencing sexual
dysfunction. This research is anticipated to fill the existing literature gap by providing a
comprehensive overview of both hormonal and non-hormonal options, ultimately guiding
future research endeavors and clinical practices in the realm of postmenopausal sexual health.
As a result, our study has the potential to enhance the overall quality of care for
postmenopausal women, addressing a critical aspect of their well-being and quality of life.
Thus, we selected the most effective hormonal (estrogen & oxytocin) and non-hormonal
preparations (fennel & chamomile) and compared them in terms of efficacy measured by the

FSFI as a common, well-known, and reliable scale.

Materials & Methods

Review protocol:

We were guided by Cochrane Handbook for Systematic Reviews of Interventions, and
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)

statement.3*3% Ethical approval was not required due to the nature of the study, and the study



135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

protocol was registered in the Open Science Framework (OSF);
https://doi.org/10.17605/0OSF.I0/ZBWU3

Search strategy:

We systematically searched the following electronic databases; PubMed, Scopus, Web of
Science (WQS), and Cochrane Central Register of Controlled Trials (CENTRAL) from
inception until January 2023. Our search terms were "vaginal gel”, "hormonal™, "estrogen”,
"oxytocin", "chamomile”, "fennel”, "female sexual dysfunction”, and "postmenopausal”. A
detailed search strategy is provided in Supplementary File 1. All the references for the
included studies were screened to avoid missing any studies and to guarantee high-quality
screening. Furthermore, Clinicaltrials.gov and the World Health Organization (WHO)
Clinical Trials Registry were considered during our search for details of unpublished and

ongoing trials.

Eligibility criteria:

We included studies that met all the following preselected criteria: (i) studies must enroll
postmenopausal population with FSD; (ii) intervention must be a gel-based hormonal or non-
hormonal preparation; (iii) only placebo-controlled trials are eligible and all other trials with
active interventions were excluded; (iv) studies must report all domains and total score of
FSFI to be included in the meta-analysis; (v) in order to generate stronger evidence, we
included only randomized controlled trials (RCTs). On the other hand, we excluded non-
human studies, conference abstracts, non-RCTs, cohorts, case-control, case series, and non-

English studies.

Screening and study selection:

We collected the different records from the various databases using Endnote software and
removed duplicates. The retrieved references were screened to assess their relevance. The
screening was done in two steps: title and abstract screening, followed by full-text screening
for final eligibility. Two independent authors (AS & RG) completed the task and resolved the

conflicts with the assistance of a senior reviewer (HA).

Quality assessment:
Using the Cochrane Risk of Bias (ROB) assessment tool, two authors (MM & AS) evaluated

each included study independently.®® The following domains were assessed: randomization
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process, deviation from the intended interventions, missing outcome data, measurement of
the outcome, and selection of the reported result. Each domain and overall quality of the
included studies were judged as having a "low", "some concerns", or "high" risk of bias. Low
risk of bias indicating having adequate randomization, little or no evidence of systematic
difference between groups, a small amount of missing data, objective, reliable, and valid
measurement methods, and pre-specific outcomes reported. Some concerns indicated an
unclear description of randomization process, having differences between groups in care but
not lead to bias, some missing data, minor issues with measurement methods, and some
discrepancies between pre-specific and reported outcomes. In addition, a high risk of bias
indicated inadequate randomization, presence of systematic differences in care between
groups, a high amount of missing data, measurement methods likely to introduce bias and
post hoc changes in outcomes. In general, having one high risk in any domain gives a total
high risk of bias of the study, while some concerns in any domain lead to make the overall
quality as some concern®’. Disagreements were solved later by group discussion. According
to Egger et al., publication bias is unreliable for less than ten pooled studies®®. So, in this
review, we could not assess the existence of publication bias using Egger's test for funnel plot

asymmetry.

Data extraction and outcomes:

The following data were extracted by two independent reviewers(DL & AS): (i) study-
relevant data: location, year of publication, sample size, study design, and follow-up duration;
(ii) data related to enrolled study participants; mean age, mean age of menopause, Body

Mass Index (BMI), economic status, and coitus frequency, (iii) data about intervention:
preparation base, category (hormonal/ non-hormonal), active ingredients, treatment period,
and application schedule, (iv) FSFI reported data including all six domains (sexual desire,
arousal, lubrication, orgasm, satisfaction, and pain) and overall total score collected at both

baseline and endpoint.

Statistical analysis:

Meta-analysis was performed using Review Manager software (RevMan, version 5.3 for
Windows), provided by the Cochrane Collaboration 2014, Nordic Cochrane Centre
Copenhagen, Denmark®®. All extracted data were continuous and pooled as mean difference
(MD) with a 95% confidence interval (Cl). The analyses were performed using the inverse

variance method and the random-effects model. Heterogeneity was assessed by observation
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of the graphs on forest plots and measured by chi-square and I-square (1) tests for the degree
of heterogeneity. Significant heterogeneity was defined as a chi-square test with p<0.1 and I2
test >50. We considered the endpoints statistically significant with a p-value <0.05%. We
subgrouped the included studies according to the nature of their interventions into hormonal

(estrogen & oxytocin) and non-hormonal (chamomile & fennel) preparations.

Results:

Literature search:

Our comprehensive search strategy retrieved 982 search results. After duplicate removal, 366
unique results were eligible for the first screening. Depending on the revision of the title and
abstract, 349 articles were excluded. Only 17 full-text articles were retrieved to check their
adherence to our predetermined article selection criteria. Finally, we agreed on eight RCTs,
typically describing the inclusion criteria. After manually checking the included studies’
reference lists, no missed publications were found. Figure 1 shows the PRISMA flow

diagram of the literature searching process.

Characteristics of the included trials:

In eight RCTs, 2841472330 \wjth a total of 672 postmenopausal women, 341 women were
allocated to the interventional group (gel group), whereas 331 women were in the placebo
group. Four trials used hormonal preparations, either estrogen or oxytocin gel interventions.
The other four RCTs used non-hormonal preparations such as chamomile and fennel (Table
1). All interventions were applied for 12 weeks except for 3 trials?®4345 whose preparations
were applied for 8 weeks. The average age of participating women was 52.6 years, while the
average menopausal age was 49.9 years. 57% of enrolled participants described their
economic status as "good", while 29% and 14% of them were "weak™ and "high",

respectively. The average frequency of coitus was two times per week (Table 2).

Quality assessment:

Four RCTs “3447 were evaluated as having a "low" risk of bias. However, two RCTs 2342
were evaluated as having an "unclear" risk of bias with some concerns because they provide
no information about study personnel blinding details. Additionally, two funded RCTs*4
were evaluated as "high” risk of bias; one was due to missing data and providing no clear

information related to blinding, and the other trial provided no information about the
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randomization process and allocation concealment details. Supplementary Figures 1 & 2

explain the risk of bias summary and graph, respectively.

Meta-analysis of the overall FSFI score:

Our results found a statistically significant difference between vaginal gel and placebo
groups. Both the total FSFI endpoint score (MD: 6.67; 95% CI: [3.79, 9.55]; p< 0.001) and its
change from the baseline (MD: 4.89; 95% CI: [3.19, 6.59]; p< 0.001) were found to be
significantly increased in vaginal gel group. A subgroup analysis based on the preparation
nature of interventions revealed that non-hormonal gel preparations more significantly
increased FSFI to a higher score difference (MD: 6.73, 95% CI: [4.7, 8.76], p< 0.001) versus
the hormonal gel preparations (MD: 2.75, 95% CI: [1.87,3.64], p< 0.001) (Figure 2). While
both hormonal and non-hormonal preparations were effective in increasing the FSFI total
score, studies using hormonal gel products showed no significant heterogeneity. In contrast,
studies with non-hormonal interventions, incorporating various chemical and herbal active

ingredients like fennel and chamomile, exhibited notable diversity.

Changes in the desire domain:

Results for the sexual desire domain showed a significant statistical difference between the
vaginal gel and placebo groups. The total change from baseline was significantly higher in
the vaginal gel group (MD: 0.92, 95% CI: [0.34, 1.51]; p=0.002) (Supplementary Figure 3).
The subgroup analysis displayed that non-hormonal gel preparations increased female sexual
desire (MD: 1.32, 95% CI: [0.54, 2.11]; p= 0.001) more than estrogen & oxytocin gel
preparations (MD: 0.53, 95% CI: [0.22, 0.84]; p< 0.001). Both hormonal and non-hormonal
preparations were able to achieve a higher sexual desire score; however, there was
homogeneity between studies using hormonal gel preparations, unlike the studies with

different non-hormonal products.

Changes in the arousal domain:

The sexual arousal domain of the FSFI contained results that displayed a notable statistical
difference between the vaginal gel and placebo groups. The difference from baseline was
considerably higher in the vaginal gel group (MD: 1.41, 95% CI: [0.67, 2.15]; p< 0.001)
(Supplementary Figure 4). The subgroup analysis indicated that hormonal gel products
improved sexual arousal (MD: 1.45, 95% CI: [0.31, 2.48]; p= 0.02) more than their non-
hormonal counterparts (MD: 1.40, 95% CI: [0.21, 2.68]; p= 0.01). Not only were the
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hormonal and non-hormonal preparations effective in achieving higher sexual arousal, but

they also had no notable heterogeneity between studies where 1= 24%, p-value< 0.001.

Changes in the lubrication domain

Results in the sexual lubrication domain demonstrated a statistically significant difference
between vaginal gel and placebo groups. The change from baseline was higher in the vaginal
gel group (MD: 1.36, 95% CI: [0.45, 2.27]; p=0.003) (Supplementary Figure 5). However,
the subgroup analysis pointed out that the hormonal preparations did not have a statistically
significant effect on lubrication (MD: 0.78, 95% CI: [-0.11, 1.67]; p= 0.08), unlike the non-
hormonal products, which were highly effective (MD: 1.76, 95% CI: [0.23, 3.28]; p= 0.02).
In addition, both groups of hormonal and non-hormonal studies had a considerable within-
group heterogeneity between studies with 12 = 97%, p-value< 0.001.

Changes in the orgasm domain

Results pointed to a significant statistical difference between vaginal gel and placebo groups.
Change from baseline in the orgasm domain was more in the vaginal gel set than in the
placebo group (MD: 0.87, 95% CI: [0.29, 1.46]; p= 0.003) (Supplementary Figure 6).
Nevertheless, the subgroup analysis showed that hon-hormonal products were more effective
(MD: 1.16, 95% CI: [0.44, 1.89]; p= 0.002) than the hormonal gel interventions (MD: 0.45,
95% Cl: [-0.53, 1.43]; p= 0.37). (1= 92%, p-value< 0.001). However, there was significant

heterogeneity between studies in both hormonal and non-hormonal groups.

Changes in the satisfaction domain

Results in the sexual satisfaction domain showed a statistically significant variation between
vaginal gel and placebo since the change from baseline was higher than the placebo group
(MD: 1.10, 95% CI: [0.63, 1.57]; p< 0.001) (Supplementary figure 7). Further subgroup
analysis indicated that women who used the non-hormonal preparations were more satisfied
(MD: 1.34, 95% CI: [0.78, 1.90]; p< 0.001) than those who used the hormonal ones (MD:
0.68, 95% CI: [0.32, 1.05]; p< 0.001) (1>=91%, p-value <0.001). Even though both
preparations were effective in improving sexual satisfaction, there was no remarkable
heterogeneity between studies that used the hormonal gel products, unlike studies that used

non-hormonal interventions.
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Changes in the pain domain

The results of the sexual pain domain indicated a substantial difference between vaginal gel
and placebo. The change from baseline was higher in the vaginal gel group than in the
placebo (MD: 1.60, 95% CI: [1.27, 1.94]; p< 0.001) (Supplementary Figure 8). Subgroup
analysis showed that both hormonal (MD: 1.17, 95% CI: [0.19, 2.14]; p= 0.02) and non-
hormonal (MD: 1.68, 95% CI: [1.28, 2.08]; p< 0.001) were effective to reduce pain in
postmenopausal women with sexual satisfaction (12 =66%, p-value =0.004). Hormonal studies
showed no notable heterogeneity, while non-hormonal studies had significant within-group

heterogeneity.

Leave-one-out Sensitivity Analysis

By visualizing all the forest plots, we found that Nappi et al. (2016) “¢ and Abedi et al.
(2020) 2 seemed outliers in most forest plots. So, we did a leave-one-out sensitivity analysis
of all the outcomes by excluding both studies. After removing both studies, the results were
stable in all the outcomes except in the lubrication and pain domains.

In the total score of FSFI and the sexual desire domain, the overall results were still
significant (MD: 5.06, 95% ClI: [2.94, 7.18]; p< 0.00001) and (MD: 1.12, 95% CI: [0.47,
1.77]; p=0.0007) respectively. However, heterogeneity wasn't resolved (12 =95%, p-value
<0.00001) and (12=90%, p-value <0.00001) respectively. (Supplementary Figure 9, Figure
10).

The same thing happened with the overall results of sexual arousal, sexual orgasm, and
sexual satisfaction domains, which were significant (MD: 1.74, 95% ClI: [0.85, 2.64]; p=
0.0001), (MD: 1.01, 95% ClI: [0.25, 1.77]; p=0.009), and (MD: 1.4, 95% CI: [0.95, 1.86]; p<
0.00001) respectively. However, the heterogeneity also wasn't resolved (1> =98%, p-value
<0.00001), (1>=93%, p-value <0.00001), and (1>=88%, p-value <0.00001) respectively.
(Supplementary Figure 11 to Figure 13).

In the domains of sexual lubrication and pain, the total results were significant (MD: 1.5,
95% CI: [0.2, 2.8]; p=0.02), (MD: 1.7, 95% CI: [1.32, 2.08]; p-value <0.00001) and
heterogenous (12 =98%, p-value <0.00001), (1> =69%, p-value=0.007), respectively. However,
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the heterogeneity disappeared from the Hormonal gel subgroup of both outcomes (12=0%, p-

value=0.42), (1>=0%, p-value=0.45) (Supplementary Figure 14 and Figure 15).

Discussion

In our meta-analysis, we aimed to systematically review the published literature on the
efficacy vaginal gel preparations versus placebo in the treatment of sexual dysfunction
syndrome. We screened 982 articles and selected eight articles with data pertaining to the use
of vaginal gel in postmenopausal women. Our meta-analysis shows a significant difference
between vaginal gel and placebo groups, with the vaginal gel group showing an increased
FSFI endpoint score and its change from baseline.

The observed statistically significant improvements in overall FSFI scores, sexual desire,
arousal, lubrication, orgasm, satisfaction, and pain domains following vaginal gel
interventions suggest a potential avenue for addressing sexual dysfunction in postmenopausal
women. These findings align with the existing literature highlighting the physiological
changes associated with menopause that can adversely affect sexual function 484°, The fact
that both hormonal and non-hormonal gel preparations demonstrated positive effects
indicates a promising range of options for addressing diverse needs and preferences among

postmenopausal women.

Fernandes et al. assessed the effectiveness of topical estrogen as a vaginal lubricant in
improving the sexual function of included females.?® They noticed a positive trend of
improved sexual function among women using estrogen-conjugated cream. Estrogen is well-
absorbed in the vagina due to its highly vascularized nature. This also means that absorbed
estrogen circumvents enterohepatic circulation, leading to fewer adverse effects. Similar
results can be observed in the literature. Tanmahasamut et al. evaluated the efficacy and
safety of estradiol gel on postmenopausal vaginal tissue.*” They found that postmenopausal
women treated with estradiol vaginal gel demonstrated an ability to reverse vaginal atrophy.
Vaginally administered estradiol also demonstrated a high safety profile with low systemic
absorption. Palacios et al. evaluated the effects of combined therapy of vaginal estriol with
transdermal 17-beta-estradiol plus medroxyprogesterone acetate.*® They found that adding
vaginal estriol to the hormone replacement therapy may lead to shorter latency for urinary

symptoms that occur due to vulvovaginal atrophy. Similarly, Nachtigall found that
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menopausal women treated with vaginal estrogen cream exhibited significantly increased
vaginal moisture, vaginal fluid volume, and vaginal elasticity, in addition to returning to the

premenopausal pH state.>!

Another hormone that has been recently studied to treat sexual dysfunction is oxytocin.
Despite having some adverse effects, oxytocin has many benefits, including natural cell
growth stimulation and accelerating healing processes, in addition to improving sexual
satisfaction in women when administered intranasally.>*>® On the other hand, Meshahi et al.
found no significant difference between oxytocin gel and placebo in terms of FSFI total
score. ** Despite that, an improvement in the sexual satisfaction domain was observed, in
addition to improved symptoms of depression compared to the placebo. Abedi et al. reported
an improved sexual function in postmenopausal women using vaginal oxytocin gel compared

to a placebo.**

Another method that has been gaining popularity is using complementary and alternative
medicine, particularly herbal medicine®. Multiple studies examine the use of medicinal
plants to treat menopausal symptoms. These plants include soybean, red clover, chamomile,
fennel, black cohosh, Pueraria Mirifica, flaxseed, and licorice, among others.>"~° For
instance, Bosak et al. investigated the effect of chamomile vaginal gel on the sexual function
of postmenopausal women. Chamomile herb has been used in traditional and modern
medicine due to its phytoestrogen/estrogen compound properties “. The chamomile flower
has been widely used for its benefits in improving various pathological disorders such as
inflammation, cardiovascular and gastrointestinal diseases, cancer, common cold, abdominal
pain, diarrhea, hemorrhoids, mucositis, osteoporosis, insomnia, anxiety, seizures, diabetes,

sore throat, vaginitis, and premenopausal syndrome among others. 58

Phytoestrogens can bind to estrogen receptors in the body and exert their estrogenic effects
more potently. In postmenopausal women, this can lead to a reduction in menopausal

symptoms, including hot flashes and vaginal dryness.5!

Abedi et al. investigated the effect of fennel vaginal cream on sexual function in
postmenopausal women.%’ Foeniculum vulgare, also known as fennel, is a plant in the carrot
family that is widely present on the shores of the Mediterranean Sea. The main chemical

compounds in fennel are trans-anethole and dianethole, both having estrogenic effects.5?
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These compounds are known to possess estrogenic effects, which could potentially influence
the hormonal milieu in postmenopausal women. The inclusion of fennel in vaginal cream
formulations represents a novel approach, leveraging its natural properties to address sexual
function concerns in this specific population*!. The geographical prevalence of fennel in the
Mediterranean region adds a contextual layer to the study, considering the potential influence
of regional dietary and lifestyle factors on the outcomes®. This geographical connection may
also have implications for generalizability, prompting future research to explore the cultural
and environmental factors that could impact the efficacy of fennel-based interventions in
diverse populations. Moreover, the choice of fennel as a therapeutic agent aligns with the
growing interest in botanical remedies for menopausal symptoms®. Understanding the
estrogenic effects of trans-anethole and dianethole in fennel sheds light on the potential
mechanisms through which fennel vaginal cream may exert its impact on sexual function,

providing a scientific basis for its application.

The subgroup analysis emphasizing the differential impact of hormonal and non-hormonal

gel preparations on various domains of sexual function is a critical aspect of this discussion.
Non-hormonal preparations, incorporating ingredients like chamomile and fennel, showed
greater efficacy in enhancing sexual desire, lubrication, orgasm, and satisfaction. On the other
hand, hormonal gel products appeared more effective in improving sexual arousal. This
distinction is noteworthy, suggesting that tailoring interventions based on the specific aspects
of sexual function may optimize treatment outcomes. Understanding the underlying
mechanisms and interactions of these different compositions could guide future research and

clinical practice.

Nearly all the outcomes had some heterogeneity that was not resolved by either a leave-one-
out test or subgroup analysis. The heterogeneity may be related to different factors such as (1)
baseline characteristics of included patients as all the studies included postmenopausal
women except Nappi et al. (2016) “¢, which included women over 18 years with potential for
childbearing, and Mesbahi et al. (2022) ** which included breastfeeding healthy women. (2)
different active ingredients among the studies. (3) different formulations, all the studies used
gel formulation except Abedi et al. (2018) *! and Fernandes et al. (2014) %, which used cream
formulation, and Mitchell et al. (2018) #°, which used vaginal tablet. (4) application times:
some studies asked the women to apply their interventions once daily, while others told them

to apply them two to three times a week.
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The findings of this meta-analysis have implications for healthcare providers involved in the
care of postmenopausal women experiencing sexual dysfunction. The identification of
effective interventions, particularly the observed benefits of non-hormonal gel preparations,
opens avenues for personalized and patient-centered care. Recognizing the diversity in
women's needs and preferences, clinicians can engage in informed discussions with patients
to select interventions aligned with individual circumstances, potentially improving treatment
adherence and satisfaction. In moving forward, researchers should consider conducting long-
term follow-up studies to assess the sustained effects of vaginal gel interventions on
postmenopausal women's sexual function. Additionally, investigating the safety profile of
these interventions, especially hormonal preparations, is crucial for providing a
comprehensive understanding of the risks and benefits associated with their use.

Strengths and limitations

To our knowledge, this is the first meta-analysis to describe pooled evidence about hormonal
and non-hormonal vaginal gel products. The article stresses the real-life objective efficacy of
these topical preparations to help postmenopausal women with FSD syndrome resulting from
different types of pathology. However, due to the different nature of these interventions,
nearly all the pooled analyses were heterogeneous. Four of the included studies were
conducted in the same locality (Iran), which may influence the generalizability of our
findings.

Conclusion

Chamomile and fennel vaginal gel preparations can significantly improve the overall score of
FSFI and its six domains. Except for the lubrication and orgasm domains, estrogen and
oxytocin hormonal gel preparations can also improve the FSFI total score and its domains.
Based on our findings, we suggest offering both hormonal and non-hormonal gel products to

improve sexual function and activity in postmenopausal women with FSD syndrome.
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Figure 2: Meta-analysis of change (pre-/postinterventional) in total score of Female Sexual

Function Index (FSFI).




682  Table 1. Summary of the included trials.

Study ID Country Trial Total Study arms
durnatio ssailgf)lne Intervention Control
(Weeks)
Abedi 2018 Iran 8 n= 60 Fennel gel Placebo gel
Abedi 2020 Iran 8 n= 86 Oxytocin gel Placebo gel
Bosak 2022 Iran 12 n=57 Chamomile gel Placebo gel
Fernandes 2014 Brazil 12 n=38 Estrogen gel Oil lubricant
Mesbahi 2022 Iran 8 n= 64 Oxytocin gel Placebo gel
Mitchell 2018 USA 12 n=197 Moisturizer gel + placebo Dual placebo
Nappi 2016 Italy 8 n=95 Monurelle Biogel gel Placebo gel
Tanmahasamut 2020 Thailand 8 n=75 Estradiol gel Placebo gel
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Table 2. Baseline characteristics of the included trials.

Study ID Group Participants Age (years) Age of menopause Economic Status Coitus
(years) frequency per
week
Mean SD Mean SD Weak | Good | High | Mean SD
Abedi 2018 Fennel gel 30 53.7 3.6 49.5 2.0 9 14 7 2.07 1.3
Placebo gel 30 52.9 3.4 49.3 1.9 11 12 7 1.77 0.47
Abedi 2020 Oxytocin gel 44 54.2 3.3 50.0 2.2 17 21 6 2.75 1.34
Placebo gel 42 54.1 3.7 50.4 2.6 16 19 7 2.38 0.88
Bosak 2022 Chamomile gel 30 53.5 5.7 49.0 2.3 21 4 1.5 0.94
Placebo gel 27 54.3 55 50.0 1.8 20 2 1.69 1.32
Fernandes 2014 Estrogen gel 18 56.4 4.8 51.1 15 NR NR NR NR NR
Oil lubricant 20 57.7 4.7 50.3 11 NR NR NR NR NR
Mesbahi 2022 Oxytocin gel 34 31.2 5.1 NR NR 25 2.56 2.1
Placebo gel 30 27.8 5.9 NR NR 21 1.78 1.6
Mitchell 2018 Moisturizer gel + 99 61.0 4.0 NR NR NR NR NR NR NR
placebo
Dual placebo 98 61.0 4.0 NR NR NR NR NR NR NR
Nappi 2016 Monurelle Biogel 48 55.8 4.6 NR NR NR NR NR NR NR
el
glacebo gel 47 56.5 5.9 NR NR NR NR NR NR NR
Tanmahasamut Estradiol gel 38 54.9 9.8 NR NR NR NR NR NR NR
2020 Placebo gel 37 564 | 45 NR NR NR | NR | NR NR NR

NR: Not Reported (in the study)




