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ABSTRACT

Objective: To synthesize the primary evidence on the efficacy and safety of visnadine on symptoms of
sexual dysfunction (SD) in heterosexual women.

Methods: We conducted a systematic review of randomized clinical trials (RCTs) with a primary search
without language restriction in PubMed/Medline, Scopus, Embase, Web of Science, Cochrane Library, and
international clinical trial registries. Trials reporting the use of visnadine by any route in women with SD
were eligible. We performed screening, data extraction, and risk of bias assessment in a double-blind
approach. The primary outcomes were the Female Sexual Function Index (FSFI) and its domains. Secondary
outcomes were safety, arousal, lubrication, pleasure, orgasm, negative sensations, duration, and overall
satisfaction.

Results: Initially, 242 records were retrieved. We selected nine papers for full-text reading and finally
included two RCTs: one with a parallel design and one with a crossover design with a total of 96 patients.
One study compared visnadine aerosol with a placebo, while the other compared different frequencies of
visnadine aerosol use. Visnadine use showed a statistically significant improvement (p<0.05) in overall FSFI
scores, regardless of the frequency of use. A meta-analysis was not possible due to the high clinical and
methodological heterogeneity between available studies.

Conclusion: RCTs regarding the use of visnadine for the Female SD are scarce and methodologically
limited. This preliminary evidence shows visnadine as a potentially effective and safe option to alleviate
some of the clinical symptoms of SD in heterosexual women. However, future better-designed randomized
studies with larger sample numbers are required.
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Introduction phosphodiesterase type 5 inhibitors, botulinum toxin A, flibanse-
rin, and others [10]. Among the most studied pharmacological
approaches are those that seek to improve genital microcircula-
tion, where signals from different neuropeptides and hormones
interact to promote vasodilatation and increased blood flow [10],
which under physiological conditions would promote increased
vaginal lubrication and clitoral and vulvar engorgement [3].
However, there are controversial reports on the clinical effects of
these drugs, and the potential biochemical mechanisms they

exert [10,11]. Among drugs proposed as alternatives, visnadine is

The treatment and management of female sexual dysfunction
(FSD) requires an appropriate diagnosis; however, treatment
options validated by high-quality scientific evidence are scarce
[1,2]. Sexual dysfunction has been classified into problems of
desire, arousal, orgasm, lubrication, vulvodynia, and dyspareunia,
which may have an organic [3] or psychological basis and affect
the quality of life of individuals [4]. The frequency of FSD varies
according to the studied population, the coexistence of comorbid
conditions, and the role of the partner [5]. In this context, it is

of great interest to study therapies for the management of FSD.

Therapies for FSD can be non-pharmacological or pharmaco-
logical [2]. The former includes herbal products, physiotherapy,
and psychological therapy, which show heterogeneous effects on
various types of female sexual disorders [1,6-9]. On the other
hand, modest results have been reported for the use of pharma-
cologic therapies, including hormone therapy with testosterone,
estrogen,  intravaginal = dehydroepiandrosterone  (DHEA),

a novel therapy with an efficacy and safety that deserves appro-
priate evaluation.

Although the use of visnadine in medicine is not new, sci-
entific evidence of its use in the treatment of FSD began to be
published only a few years ago. It is a drug derived from the
fruit of the Ammi Visnaga plant [12,13], also known as bishop’s
weed, which has traditionally been used for the relief of renal
and digestive colics, asthma, spastic bronchitis, and mild
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anginal symptoms [12].7 These effects are brought about by
visnadine promoting smooth muscle relaxation mediated by its
action on L-type calcium (Ca?*) channels [14,15]. The study
visnadine as a therapeutic option for FSD is based on the fact
that its topical application to the genital region would have an
effect on regional blood flow [16], thus improving the sensory
threshold of the genital area [17]. According to clinical studies,
the administration of visnadine would favor an increase in
blood flow to the vulva, lubrication, arousal, orgasm, and the
perception of sexual satisfaction, as well as positive effects on
vulvovaginal atrophy [17-22]. However, despite the publication
of primary studies with visnadine, no synthesis study has yet
been published regarding its safety and efficacy in the treat-
ment of FSD.

Our aim was to synthesize the primary evidence on the effi-
cacy and safety of visnadine on symptoms of sexual dysfunction
in heterosexual women.

Methods
Reporting, registration, and study design

A systematic review of randomized clinical trials (RCTs) was
conducted following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses statement [23]. Each step of the pro-
cess was performed independently and blindly by at least two
investigators. In case of disagreement, consensus was sought, and
in case of persistence of disagreement, it was resolved by a third
investigator. The protocol was registered in the Prospective
International Registry of Systematic Reviews with the code
PROSPERO CRD42021243112.

Information sources and search strategy

A search without language restriction was performed until March
2021 with an update on December 2023. A preliminary search
strategy was developed for PubMed/MEDLINE using the MeSH
terms ‘visnadine’ and ‘female sexual dysfunction, of which we
obtained four results. Therefore, we decided to perform a more
sensitive search using only the term ‘visnadine, adapting the
same strategy for Embase, Scopus, Web of Science, Cochrane
Library, clinical trials registries of the USA (www.clinicaltrials.
gov), Europe (https://www.clinicaltrialsregister.eu), and the World
Health Organization (https://trialsearch.who.int). In addition, we
searched the Open Grey portal (https://opengrey.eu). Moreover,
we performed a secondary search based on the bibliographic ref-
erences of the selected articles, and authors of the completed
trial registries were contacted to identify other potentially eligible
reports.

Research question and eligibility criteria

The research question formulation contained the elements:
Population, Intervention, Comparison, Outcome, and study
design (PICOS):

o  Population: Women of any age with global or partial
impaired sexual function (desire, arousal, lubrication,
orgasm, satisfaction, and pain) as defined with the origi-
nal 19 item Female Sexual Function Index ([FSFI) [24,25]
or the 6-item short version [26-28].

o Intervention: Administration of visnadine orally, topically,
or parenterally.

o Comparison: Placebo or other treatments.

o Outcomes: Efficacy and safety.

o Study design: RCTs.

Outcomes and study selection process

The primary efficacy outcomes were improvement in the global
FSFI score or of each its domains (desire, arousal, lubrication,
orgasm, satisfaction, and dyspareunia). Secondary outcomes were
perception of arousal, lubrication, pleasure, orgasm, negative sen-
sations, duration, and overall satisfaction with coital sexual activ-
ity. At the safety level, we considered tolerability and reporting
of adverse events. Searches in the electronic databases were
imported into Rayyan® (Qatar Computing Research Institute,
Doha, Qatar), where we removed duplicate records manually.
Screening by titles and abstracts was carried out by two pairs of
researchers (DFG and BCC, HGP and JTF). We blindly and
independently reviewed titles and abstracts. Disagreements
regarding selection were resolved by consensus or discussion
with one of the adjudicators (VABZ and EMH). The selected
studies were reviewed in full text to define their inclusion in the
review by the same two pair of investigators; disagreements were
addressed using the same mechanism as in the previous stage.

Data extraction, risk of bias, and quantitative synthesis

The two pair of investigators (DFG and BCC, HGP and JTF)
independently extracted the predefined data: study characteris-
tics, participant characteristics, specific visnadine intervention,
and outcome characteristics from each full-text article directly
into previously designed extraction data spreadsheets. Entries
were compared for accuracy, and any discrepancies were resolved
by consensus or with the involvement of a third-party adjudica-
tor (VABZ, FRPL and EMH). The longest follow-up period was
used associated with primary or secondary outcomes for data
extraction analysis. The authors of the original studies were con-
tacted via email to obtain unpublished information. However, no
response was received.

Two pair of investigators (DFG and BCC, HGP and JTF)
independently assessed the risk of bias of each included primary
study using the Cochrane Collaboration Risk of Bias tool [29].
Similar to the previous phases, any discrepancies were resolved
by consensus or by discussion with another investigator (VABZ,
FRPL and EMH). We assessed the following domains by catego-
rizing them as low risk of bias, high risk of bias, and other con-
cerns: allocation sequence concealment (selection bias); blinding
(detection and performance bias) of participants and staff to out-
come assessment; incomplete outcome data (attrition bias); selec-
tive reporting of outcomes (information bias); and other biases.
We used Review Manager ° Version 1.22.0 software (The
Cochrane Collaboration, London, England, 2020) to present
these data graphically.

We planned to perform meta-analyses with the included stud-
ies to estimate the pooled effect size (point estimate and 95%
confidence intervals) of the intervention. For dichotomous and
continuous data, we proposed the calculation of odds ratios and
standardized mean differences, respectively. We also proposed to
assess publication bias if enough studies (at least 10) were
included in the review.


http://www.clinicaltrials.gov
http://www.clinicaltrials.gov
https://www.clinicaltrialsregister.eu
https://trialsearch.who.int
https://opengrey.eu

Results

Selection of studies and characteristics of the included
studies

We found 242 records in the database search and three in the
clinical trials registries. After removing duplicates, we included
108 records for title and abstract evaluation, from which we
examined nine full-text papers. Three clinical trial registries were
excluded because they were in the recruitment phase
(NCT04579991) [30], did not have a control group (NCT03281655)
[22], and were published only as a conference abstract without
enough data (NCT04015037) [27]. An attempt was made to con-
tact the authors. Another study by Caputo et al. [31] was also

Figure 1. Flow diagram for study selection.

GYNECOLOGICAL ENDOCRINOLOGY 3

excluded because it did not have a control group. Finally, we
included two RCTs: Bernorio et al. [17], and Caruso et al. [19]
(Figure 1). Table 1 presents the studies that were not included
and the reasons for exclusion after full text review.

Table 2 summarizes the general characteristics of the included
studies in the systematic review. In brief, we specify some details
about each one of them.

Bernorio et al. [17], ‘Efficacy and tolerability of a spray formu-
lation containing visnadine in women self-reporting sexual symp-
toms: a randomized double-blind placebo-controlled pilot study’

This study was conducted in three units under the auspices of
the Italian Association of Applied Sexology and Psychology
(Milano, Italy). The authors enrolled 60 women between the ages
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Table 1. Studies excluded after full-text evaluation.

Author [reference] Title

Exclusion reasons

Aquino et al. [27] PNM-12 Double-blind randomized study on the effect of non-hormonal gel
application to the genital area of women in the Menacme with Sexual
Dysfunction Trial (NCT04015037).

Effects of a new vaginal cream containing visnadine, prenylflavonoids and
bovine colostrum on Vaginal Health Index Score and Female Sexual Function
Index in post-menopausal sexually active women affected by vaginal
dryness: A pilot study.

Lagana et al. [21]

Caputo et al. [18]
sexual symptoms.

Preliminary results of a single-arm pilot study to assess the safety and efficacy
of visnadine, prenylflavonoids and bovine colostrum in postmenopausal
sexually active women affected by vulvovaginal atrophy (NCT03281655).

A randomized single-blind placebo-controlled study of a visnadine emulgel
formulation on healthy postmenopausal women.

An open trial of a visnadine emulgel topical application in postmenopausal
superficial dyspareunia: daily vs. on-demand use.

Effects of visnadine, ethyl ximeninate, Coleus Barbatus and Millet in Emulgel on
Sexual Function in Postmenopausal Women (NCT04579991).

Lagana et al. [22]

Sparavigna et al. [20]
Caputo et al. [31]

Chaikittisilpa et al. [30]

Efficacy of an intimate oil solution containing visnadine in women self-reporting

Wrong publication type: conference abstract.

Uncontrolled study.

Wrong publication type: conference abstract and no
further information could be obtained from the
authors.

Uncontrolled study.

Uncontrolled study.

Wrong outcome.
Uncontrolled study.

Clinical trial not concluded.

Table 2. General characteristics of the clinical studies included in the systematic review.

Author Age (years) Total FSFI score  Follow-up Intervention
(year) Country Study Design Population Mean+SD at baseline period  Groups details Outcomes Funding
Bernorio  Italy Randomized, Women with 383 +79 250+3.8 T;:30days Intervention FSFI scores, Not
et al. double-blind female sexual (intervention) (intervention) Two puffs of visnadine Reported
(2018) placebo dysfunction 39.6 + 6.8 visnadine spray for questionnaire
[17] controlled-pilot (self-reported (control) a minimum of six
study sexual times per month
symptoms) 254+5.0 Control
(control) Two puffs of placebo
spray for a
minimum of six
times per month
Caruso Italy Randomized, Women with 32.5+4.2 21.0£3.0 T, 30days Sequence A FSFI, FSDS Not reported
et al. crossover study female sexual (sequence A) T,: 60days (on demand —
(2018) dysfunction washout —
[19] (as defined daily).
by DSM-IV Each woman had to
criteria) apply two sprays

21.2+29
(sequence B)

on her clitoral
area 15min before
starting sexual
activity following
her sexual desire
on-demand
phases, or every
night during the
daily phases.

Sequence B

(daily — washout
— on demand).

Each woman had to
apply two sprays
on her clitoral
area 15min before
starting sexual
activity following
her sexual desire
on-demand
phases, or every
night during the
daily phases.

SD: Standard deviation.
FSFI: Female Sexual Function Index.
FSDS: Female Sexual Distress Scale.

of 18 and 60 with self-reported symptoms of lack of desire,
arousal, or orgasm for at least 6 months. By parallel randomiza-
tion, 30 women received placebo and 30 women received visna-
dine spray, two puffs applied to the vulvar area 10min before
sexual stimulation (at least six times for 30days). Most women

were premenopausal,

except for three postmenopausal women in

the placebo group and four in the visnadine group. There were
no significant differences between the groups at baseline. The
FSFI scores were recorded at baseline (T0) and at 30days (T1).
During follow-up, two women in the placebo group withdrew



from the study, leaving a total a 58 for analysis (28 placebo
group and 30 intervention group). An ad hoc 12-item question-
naire was also administered at follow-up to measure the efficacy
and tolerability of the used product.

Caruso et al. [19], Randomized crossover study investigating
daily versus on-demand vulvar Visnadine spray in women affected
by female sexual arousal disorder’

This study had a crossover design and was conducted at the
Family Planning Center of the Sexology Research Group of the
Department of General Surgery and Medical-Surgical Specialties,
Faculty of Medicine, University of Catania, Italy. The authors
included 38 women aged 25-40years affected by sexual dysfunc-
tion according to DSM-IV criteria (Symptomatology of Sexual
Dysfunction). Nineteen participants were randomly assigned to
each of two possible sequences: on-demand, washout, daily
(Sequence A); and daily, washout, on-demand (Sequence B).
Administration for on-demand use was two puffs 15min before
the initiation of sexual activity, according to their sexual desire,
and for daily use was two puffs each night. There were no sig-
nificant differences between the groups at baseline. The FSFI and
the Female Sexual Distress Scale (FSDS) were applied at baseline
(T0), before crossover, at 30days (T1), and at 60days (1week
after the last application) (T2). During follow-up, four subjects
dropped out of Sequence A and three dropped out of Sequence B.

Risk of bias assessment

The study by Bernorio et al. [17] had a better profile (better
total and domain FSFI scores at baseline) than the one by Caruso
et al. [19]. This study had one domain rated as some concerns
and did not have any domains rated as high risk of bias; whereas
the study of Caruso et al. had three domains rated as high risk
of bias and two domains rated as some concerns. Figure 2 shows
the risk of bias assessment of the studies included in the system-
atic review.

Figure 2. Risk of bias assessment for the included studies.
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Assessed outcomes of the included studies and adverse
effects

Overall, two comparisons were made with variations in the fre-
quency of visnadine use. Bernorio et al. compared the efficacy of
visnadine against placebo through topical spray application for
30days. Caruso et al. compared the frequency of use of visna-
dine spray on-demand versus daily overnight use for 30 and
60days. Details of these studies are provided in Table 3.

Together, the two included studies reported results from 96
participants. Bernorio et al. reported higher total FSFI scores
after visnadine application (intervention group, TO vs T1) and as
compared to placebo at T1. Similarly, Caruso et al. found a sig-
nificant increase of total FSFI scores with daily application of
visnadine compared to on-demand application (Table 3). In addi-
tion to the outcomes pre-specified in our review, Bernorio et al.
reported women’s sexual satisfaction with the product and assess-
ment of its tolerability, while Caruso et al. evaluated the FSDS
scores and clitoral blood flow.

Bernorio et al. reported adverse effects, such as itching (2/30
patients) and warmth (7/30 patients) in the intervention group,
and burning (1/28 patients) and warmth (6/28 patients) in the
placebo group. Caruso et al. reported spotting (1/19 patients) in
the intervention group.

Quantitative synthesis

The two analyzed studies showed clinical (different age groups,
different definitions of intervention groups) and methodological
heterogeneity (different designs, different control group, different
outcome measurements) reason why meta-analysis was not
performed.

Discussion
Main findings and their significance

The evaluation of the evidence from the two RCTs shows that
visnadine (i) improves symptoms related to sexual dysfunction in
heterosexual women, and (ii) it is well tolerated with no higher
incidence of adverse events compared to placebo. In the two
RCTs, topical visnadine increased the total FSFI score and in one
RCT it also increased the arousal FSFI domain score [19].
However, the analyzed studied were highly heterogeneous at the
clinical and methodological level, had small sample sizes and,
one had a high risk of bias.

While our results suggest that topical application of visnadine
may be an effective and safe therapeutic option for the manage-
ment of symptoms of sexual dysfunction in heterosexual women,
the evidence was too limited to allow the extrapolation of the
findings to all women with FSD.

Plausibility of findings

Visnadine is an active ingredient extracted from the Ammi
Visnaga fruit [12], which has both peripheral and coronary vaso-
dilator activity [32] via inhibition of L-type Ca?" channels that
are involved in the contractile response of blood vessels [14]. At
high concentrations, visnadine also appears to interfere with
other mechanisms involved in the contraction of vascular smooth
muscle related to inhibition. Thus, the administration of a
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visnadine emulgel increased the blood flow of the clitoris within
30min after the application of phosphodiesterases [33]. However,
the effect of visnadine on FSD symptomatology could be
attributed to these pharmacological properties related to the reg-
ulation of vascular relaxation [16,32] and the increase of regional
vascularization, affecting the turgor and sensory threshold in the
area of application [20]. Therefore, in the randomized crossover
clinical trial of Sparavigna et al. [20] it was found that the
administration of a visnadine emulgel caused hyperemia and
greater vasodilatation of the clitoris within 30min of application
compared to a placebo. Similarly, the pilot study by Lagana et al.
[21] found that visnadine application together with prenylflavo-
noids and bovine colostrum in 15 sexually active postmenopausal
women with vaginal dryness improved the elasticity and the type
and consistency of vaginal secretions. Visnadine also improved
mucosal epithelialization and vaginal moisture in this study [21].

Previous reviews and unpublished studies

A systematic review was conducted to evaluate the efficacy of
natural products for the treatment of FSD [8]. Of the 15 included
RCTs, the two studies analyzed in our review were described.
However, the authors only qualitatively summarized the results of
the primary studies, they did not show the effect of visnadine on
FSD or FSFI scores in the results and did not assess the risk of
bias of the primary studies.?

Contrary to the encouraging results found with visnadine
spray, Aquino et al. [34] in their randomized double-blind study
that evaluated the use of visnadine, ethyl ximeninate, Coleus bar-
batus, and Panicum miliaceum in a gel form in a sample of 60
women of reproductive age, found no significant differences in
changes in FSFI global and domain scores when comparing the
active intervention group with the placebo group (p>0.05).
Nonetheless, this report was not published as full text and was
only presented as a lecture at a Latin American congress on sex-
ual health [34].

Limitations and strengths

Our systematic review has some limitations. First, the evidence
was scarce with few included studies with high clinical (age
groups, menopausal stage) and methodological (study design,
variations in intervention and outcomes) heterogeneity, which
made it impossible to perform the pre-specified analyses in the
protocol. Second, the sample size in the studies was small,
which precluded subgroup analyses, which had a considerable
effect on the precision of the results. Third, there was a poten-
tial selection bias due to the existence of a registry of completed
controlled clinical trials that have not been published in an
indexed journal. Fourth, there was a lack of geographic and eth-
nic variability, which makes it difficult to generalize the results
to other populations. Fifth, although FSD was assessed with the
FSFI, the study by Bernorio et al. did not report the effect of
visnadine on the FSFI domains, limiting the understanding of
the effect of visnadine. Finally, adherence to the intervention
was reported in more than two-thirds of the participants in the
included studies. Therefore, the influence of adherence on study
outcomes could not be adequately assessed. Based on the afore-
mentioned points, we acknowledge that no conclusion can be
drawn about the appropriate therapeutic scheme, dosage, and
routes of administration of visnadine for the management of
symptoms of FSD.
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Despite the above limitations, one of the strengths of this sys-
tematic review is the exhaustive bibliographic search that was
performed without language limitations and the inclusion of
RCTs conducted in the female population with the preconceived
exclusion of women with organic pathology. Furthermore, to the
best of our knowledge, ours is the first synthesis study with this
research question.

Contribution to the literature, clinical relevance, and
recommendations for future studies

The need for the effective and safe management of FSD has
increasingly been recognized in the clinical setting. In this con-
text, natural product-based therapies are emerging as important
potential alternatives [35]. Due to the demand to develop a tar-
geted treatment for FSD in the population of pre- and post-
menopausal women, there is a need for research that can generate
clear evidence regarding the efficacy and safety of the evaluated
products [36]. Our review, addressed visnadine as a potential
treatment of FSD, with the evaluation of its efficacy, based on
the improvement of clinical symptoms of FSD as assessed with
the FSFI, as well as safety through tolerability and low risk of
adverse events. Despite the limitations of the available studies,
results demonstrated that visnadine is safe and FSFI scores
improved, especially with the daily use.

Our systematic review can serve as a basis for the design of
new studies and promote the use of visnadine in the compre-
hensive clinical management of FSD. According to the consoli-
dated clinical data derived from the two available clinical trials,
visnadine could be an effective therapeutic option with promis-
ing evidence related to its safety and positive effects for the
improvement of clinical symptoms related to FSD. However,
new evidence is required from controlled clinical or real-world
larger sample-sized and longer follow-up studies that assess the
therapeutic potential of visnadine and the inclusion of different
population groups.

Conclusion

Available clinical trials on the use of visnadine for the treatment
of FSD symptoms are scarce and methodologically limited. This
preliminary evidence demonstrates that visnadine is a potentially
effective and safe option for the treatment of FSD of heterosex-
ual women.
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