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Abstract
Purpose The aim of this pilot, double-blind, randomized, placebo-controlled study, was to evaluate both the efficacy and 
the tolerability of a formulation for vulvar application containing Visnadine, a natural extractive substance with vasoactive 
properties,  (ReFeel® spray, IDI Integratori Dietetici Italiani S.r.l., Italy) in women self-reporting sexual symptoms.
Methods Sixty women (age range 18–60 years) volunteered to test the product against placebo (PL): Two puffs in the 
vulvar area, 10 min before sexual stimulation, for 30 days and for a minimum of six times. The main outcome measure was 
the improvement of the Female Sexual Function Index (FSFI) score (cut-off ≤ 26.55 for female sexual dysfunction [FSD]). 
Secondary outcomes were sexual satisfaction and tolerability with the product.
Results PL group (n = 28) and Visnadine group (n = 30) were comparable for age, sexual function and rate of FSD at 
baseline (T0). After 1 month (T1), women in Visnadine group scored from 25.0 ± 3.8 to 27.9 ± 2.4 (p < 0.001), whereas no 
changes were evident in PL group (from 25.4 ± 5.0 to 25.6 ± 4.7). Statistically significant differences at T1 were reported in 
women with a positive (p < 0.001) or a negative FSD diagnosis (p < 0.01) using active treatment. Women with FSD reported 
significantly more improvement in satisfaction with their sexual function when treated with Visnadine spray compared to 
PL (p < 0.001), as well as more excitation (p < 0.001), pleasure (p < 0.001) and less time to reach orgasm (p < 0.003). No 
significant side effects were evident in both groups.
Conclusions On demand, 1-month use of Visnadine spray displayed positive effects on sexual function in women with and 
without FSD and it was well tolerated. Topical Visnadine may not only be part of multimodal strategies to manage clinically 
relevant sexual symptoms but also simply to help women to enhance their subjective impaired perception of sexual response.
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Introduction

Female sexual dysfunction (FSD) is prevalent in women 
of any age and may have a significant impact on quality 
of life and relationship [1]. The bio-psychosocial model is 

the best approach to effectively diagnose and treat FSD [2]. 
Indeed, the multidimensional aspects of women’s sexual-
ity, including neuroendocrine and somatic functions, as well 
as intrapersonal and interpersonal factors, should be taken 
into account to investigate the different phases of the sexual 
response (desire, arousal, orgasm and satisfaction) and to 
establish individual treatment strategies [3, 4]. The recogni-
tion of distress associated with subjective sexual symptoms 
is highly important in routine consultation because it is a 
strong driver for women to find effective solutions [5]. How-
ever, there is a paucity of treatments specifically investigated 
for FSD. Besides the use of hormonal therapies, mainly 
in postmenopausal women, clinicians meet the challenge 
to target biological systems responsible for female sexual 
physiologic function [6]. The threshold of genital response 
to external and internal sexual stimuli is modulated not 
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only by sex hormones but also by a vast array of molecules 
with vasoactive, neuroactive and immunoactive properties 
facilitating arousal and orgasm, whereas the mental thresh-
old is modulated by the neuroendocrine chemical balance 
regulating excitatory and inhibitory pathways [7, 8]. During 
the perimenopausal period, some nutraceuticals with neu-
roactive and vascular properties can be effectively used to 
improve climacteric syndrome, including sexual symptoms 
[9]. Therefore, both central and peripheral agents targeting 
neuroendocrine, neurovascular and neuromuscular compo-
nents of sexual response could be good candidates for phar-
macological intervention in women of any age in the context 
of a comprehensive psychosexual counseling [10, 11]. On 
the other hand, nutrition supplements and herbal remedies 
may be a potential alternative but few products have been 
properly explored so far [12].

Visnadine is an active principle extracted from the fruits 
of Ammi visnaga, a plant native to North Africa traditionally 
used in cardiovascular disorders. Active principles, extracted 
from these fruits, exhibit vasodilator activity and are capable 
of relaxing various smooth muscles [13]. Visnadine seems 
to act by inhibiting the contractile responses mediated by 
 Ca2+ entry through L-type  Ca2+ channels [14]. Given these 
properties, topical use of Visnadine may increase regional 
vascularization affecting turgidity and sensorial threshold 
of the area of application. The pharmacological efficacy of 
Visnadine relates to its concentration and purity, being a 
natural extractive substance. A formulation for vulvar appli-
cation  (ReFeel® spray, IDI Integratori Dietetici Italiani S.r.l., 
Italy) has been recently developed and it contains Visna-
dine at high concentration (1%) with an elevate purity index 
(minimum 95%). It is, then, conceivable that such formula-
tion may promote a local physiological response to sexual 
stimulation of female genitals.

The aim of this pilot, double-blind, randomized, pla-
cebo-controlled study, was to evaluate both the efficacy and 
the tolerability of Visnadine spray applied to the vulva of 
women self-reporting sexual symptoms.

Materials and methods

Subjects

Among the outpatients attending three units operating under 
the umbrella of the Italian Association for Applied Sexol-
ogy and Psychology (AISPA, Milan, Italy), we enrolled 60 
women who self-reported sexual symptoms and volunteered 
to this randomized double-blind placebo-controlled pilot 
study.

Each woman underwent a medical history, a gynecolog-
ical examination and a clinical interview for FSD. Inclu-
sion criteria were: (1) age range between 18 and 60 years; 

(2) body mass index within 19–29 kg/m2; (3) self-report 
symptoms of poor desire, arousal and orgasm since at least 
6 months; 4) willingness to be sexually active, either in 
partnership or alone. Exclusion criteria were: (1) diabe-
tes (type I and II); (2) established menopause (more than 
5 years); (3) history of major neurological, psychiatric, or 
cardiovascular diseases, as well as any clinically relevant 
urogynecological or proctological disorders; (4) past or 
present heavy smoking (> 20 cigarettes/day) and past or 
present abuse of alcohol or recreational substances; (5) 
suspected intolerance towards one or more components of 
the spray product. Subjects were willing to test the active 
drug against placebo and they were fully informed of the 
pilot nature of the study, before a detailed written consent 
was signed. Scientific Committee of AISPA approved the 
study according to ethical guidelines for testing a cosmetic 
product.

Study design

Women were randomized using a computer-generated num-
ber list. We calculated sample size for comparison between 
two groups, assuming a standard deviation (SD) for full-
scale FSFI score equal to 5 and setting a level of significance 
at 5%. Given a sample size of at least 26 subjects for each 
group, statistical power was > 80%.

Odd and even numbers allocated subjects to receive 
either: (1) placebo spray (PL group: 30 women) or Visna-
dine spray (Visnadine group: 30 women). Blinded clinicians 
instructed study subjects to use the product as following: two 
puffs in the vulvar area, 10 min before sexual stimulation, for 
the next 30 days and for a minimum of six times.

At baseline (T0), subjects were asked to fill in the Female 
Sexual Function Index (FSFI) questionnaire, a 19-item 
questionnaire developed as a brief, multidimensional self-
report instrument for assessing the key dimensions of sexual 
function in women [15, 16]. The questionnaire, which has 
already been used in Italian gynecological practice [17], 
gives separate scores on a five-point scale in six domains 
(desire, arousal, lubrication, orgasm, satisfaction, and pain) 
and a composite full-scale score (ranging from 2 to 36). The 
validated cut-off ≤ 26.55 discriminates between women 
with and without FSD. At the end of the study period (T1), 
they completed again the FSFI questionnaire and filled in a 
12-item ad hoc questionnaire (Fig. 1) specifically designed 
to evaluate both the efficacy and the tolerability of the prod-
uct, as well as some characteristics of users in terms of 
sexual behavior.

The main outcome measure was the improvement of the 
full-scale FSFI score. Secondary outcomes were sexual sat-
isfaction of women with the product and evaluation of its 
tolerability at the end of the study period.
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Fig. 1  Visnadine spray ques-
tionnaire
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Statistical analysis

Data were reported as mean ± standard deviation (M ± SD) 
in the text and as median in figures. Statistical analysis was 
performed as appropriate for linear and categorical varia-
bles and for parametric and nonparametric data. We verified 
homogeneity of the two study groups by applying Student’s 
t test to test statistical differences for age, body mass index 
(BMI) and for the full-scale FSFI score. Even other charac-
teristics of the study sample were analyzed (Fisher’s test) 
confirming homogeneity of the two study groups. Similarly, 
frequency tables assessed the distribution of answers regard-
ing the mode of use of the product (for masturbation, for sex 
with a partner or for both) and the number of women who 
qualified for a FSD diagnosis (≤ 26.55).

ANOVA analysis was used to compare the variation of 
full-scale FSFI score before and after treatment.

Results

Characteristics of the study sample at baseline

After randomization, two women, who were both allocated 
in the PL group, refused to carry on the study and were 
excluded from the analysis. Therefore, we reported data in 
28 PL-treated women and in 30 Visnadine-treated women.

Table 1 reported the more relevant characteristics of 
the study sample. No significant differences were evident 
between the two groups. The large majority of women were 
healthy and well educated and had a normal body weight. 
They were mostly premenopausal and had the same rate of 
hormonal contraceptive use. Only three women in the PL 
group and four women in the Visnadine group were post-
menopausal. Given this small number and the evidence that 
these women displayed a recent menopause (no more than 
18 months), they were not considered for a separate statisti-
cal analysis.

Sexual function was similar in the two groups as shown 
in Fig. 2. Even the number of women displaying a posi-
tive diagnosis for FSD (score ≤ 26.55) was not significantly 
different in the two groups (n° = 17 in PL and n° = 22 in 
Visnadine; χ2 = 0.55, p = 0.4573).

Effects of Visnadine spray on female sexual function

Figure  2 showed the effect of the study product after 
30 days of treatment. Only a minimal mean full-scale FSFI 

score change was evident in PL group (from 25.4 ± 5.0 to 
25.6 ± 4.7), whereas women in Visnadine group scored 
from 25.0 ± 3.8 to 27.9 ± 2.4. Interestingly, PL group dis-
played a normal distribution both at T0 and at T1 and there 
was no significant differences in full-scale FSFI score after 
placebo both in women with FSD (≤ 26.55) and in women 
without (> 26.55) (data not shown). On the other hand, 
following 30 days of treatment with Visnadine spray (T1) 
the distribution of full-scale FSFI full scores displayed an 
overall significant increase in comparison to baseline (T0) 
(p < 0.001). Moreover, by splitting the data by FSD diag-
nosis, statistically significant differences were reported 
between T0 and T1 both in the subgroup with full-scale 
FSFI score ≤ 26.55 (p < 0.001) and even in the subgroup 
with full-scale FSFI score > 26.55 (p < 0.01), with higher 
values at T1 as compared to T0 following 30 days of treat-
ment with Visnadine spray (Fig. 3).

Table 1  Characteristics of our study sample

PL Group 
(n° = 28)

Visnadine 
Group 
(n° = 30)

Significance

Age (years) 
(M ± SD)

39.6 ± 6.8 38.3 ± 7.9 NS

BMI (kg/m2) 
(M ± SD)

22.5 ± 2.6 22.6 ± 3.1 NS

Education (%)
 ≤ 13 years 39.3 43.3 NS
 > 13 years 60.7 56.7

Parity (%)
 No 46.4 50 NS
 Yes 53.6 50

Hormonal contraception (%)
 No 64.3 63.3 NS
 Yes 35.7 36.7

Menopause (%)
 No 89.3 86.7 NS
 Yes 10.7 13.3

Stable Partner (%)
 No 25 23.3 NS
 Yes 75 71.7

Sexual orientation (%)
 Heterosexual 96.4 90 NS
 Homosexual 0 0
 Bisexual 3.6 10

Smoking ≤ 20 cigarettes/day (%)
 No 17.9 20 NS
 Yes 81.1 80

Regular medications (%)
 No 10.7 13.3 NS
 Yes 89.3 86.7
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Characteristics of users in terms of sexual activity 
and overall satisfaction with sexual function

We analyzed the mode of use of the product (Q8 in Fig. 1) 
in both groups and we did not find any significant differ-
ences between PL group and Visnadine group (χ2 = 3.1258, 
p value = 0.2095). By contrast, when we considered Q9 
(Fig. 1), the frequencies of answers were not randomly 
distributed (χ2 = 8.4696, p value = 0.037) because in the 
PL group an excess of “No positive effects detected” was 

evident (18/28) as compared to the Visnadine group (8/30). 
However, the frequencies of the other positive answers were 
randomly allocated in the two groups, with no differences 
in the way women used either PL or Visnadine spray for 
sexual activity (2 versus 3 women for masturbation, 3 versus 
7 women during clitoral stimulation performed by the part-
ner and 5 versus 12 women during penetration, respectively).

Whereas women without FSD (full-scale FSFI 
score > 26.55) did not report any significant difference 
between treatment group in terms of overall satisfaction 
with their own sexuality, women with FSD (full-scale FSFI 
score ≤ 26.55) reported significantly more improvement in 
satisfaction with their sexual function when treated with 
Visnadine spay compared to PL (p < 0.001) (Fig. 4). Drug 
accountability confirmed that frequency of use of the active 
product or placebo over the study period was superimpos-
able (a mean ± SD of 9.4 ± 2.2 times in the PL group versus 
9.5 ± 2.1 times in the Visnadine group).

Other relevant aspects related to the use 
of Visnadine spray

Figure 5 showed some sexual dimensions related to the use 
of either placebo or Visnadine spray. Excitement, pleasure 
and orgasm were significantly affected with the use of the 
active product in comparison with placebo (see Fig. 5 for 
significance), whereas lubrication did not. In addition, no 
significant negative effects were evident using either the pla-
cebo or the active product and women significantly would 
recommend Visnadine spray to their friends (see Fig. 6 for 
significance). In particular, both products were tolerated 
very well and negative sensation (see Fig. 1) were transient 
(less than 10 min) and similarly reported in the two groups 

Fig. 2  FSFI full-score distribution at baseline (T0) and after 30 days 
(T1) of treatment in PL Group (placebo spray) and Visnadine-Group 
(active spray)

Fig. 3  FSFI full score at baseline (T0) and after 30 days (T1) of treatment in Visnadine spray according to FSD diagnosis
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(28.6% in the PL group and 30% in the Visnadine group. 
Only one woman reported burning in the PL group, whereas 
itch was reported by one woman in the PL group and by 
two women in the Visnadine group. Warmth was reported 
by six women in the PL group and by seven women in the 
Visnadine group.

Discussion

The present study is the first exploring the effect of a topical 
formulation of Visnadine in high concentration (1%) against 
placebo on sexual function in women self-reporting sexual 
symptoms and willing to be sexually active.

Our preliminary data showed that the topical application 
of Visnadine spray on demand had some positive effect on 
the genital response both in terms of arousal and orgasm, 
but it did not significantly affect lubrication. Overall, sexual 
satisfaction was also improved and the product was well 
tolerated at vulvar tissues, without significant side effects. 
The positive effect of Visnadine spay was evident against 
placebo both in women who not only scored less than the 
cut-off for diagnosing FSD using the full-scale FSFI score 
but also in women who did not qualify for FSD, and did not 
seem related to age or type of sexual stimulation. The design 
of this pilot study does not allow demonstrating whether the 
positive effect of Visnadine may be influenced by the hor-
monal status or be enhanced by the regular use of the active 
product. However, the promotion of the genital arousal phase 
by a natural product, such as Visnadine, is promising and 
deserves further long-term studies in different populations 
of dysfunctional women.

Efficacy of topical Visnadine is possibly due to its phar-
macological properties (action like a calcium antagonist) on 
vulvar circulation. Indeed, it may oppose the entry of cal-
cium ions through the L-type channels, which are located in 
the plasma membrane of the smooth muscle cells surround-
ing microvessels [14]. Targeting the clitourethrovaginal 
(CUV) complex with a local vasoactive product can facili-
tate sexual response upon adequate sexual stimulation [18], 
given the evidence that type 5 phosphodiesterase (PDE5) is 
expressed in the human vagina [19]. Even though it is known 
that vulvar congestion does not always translate into subjec-
tive arousal [20], vasoactive drugs, such as PDE5 inhibitors, 
have been tested in specific populations of premenopausal 
women suffering from well-established medical conditions, 
such as type I diabetes [21], interfering with genital neuro-
vascular substrates. Some significant improvements in sub-
jective aspects and objective parameters of sexual response 
have been documented by promoting genital vasocongestion, 

Fig. 4  Overall satisfaction reported by users of either placebo or Vis-
nadine spray

Fig. 5  Some sexual effects reported by users of either placebo or Visnadine spray
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Fig. 6  Other relevant effects reported by users of either placebo or Visnadine spray
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especially when women reported adequate levels of sexual 
desire and they were in an appropriate relationship and con-
text [22]. Indeed, recent findings [23] demonstrated a sig-
nificant positive correlation between clitoral vascular resist-
ance and metabolic syndrome, especially insulin resistance, 
and they may explain the high rate of FSD documented in 
young women with type 1 diabetes (the METRO study) [24]. 
Other vasodilatory agents, such as topical alprostadil (pros-
taglandin E1), are under investigation for the treatment of 
peripheral genital arousal disorder with an effect on genital 
temperature and sensation [25]. Even a topical botanical 
preparation (Zestra) has been investigated in a 16-week ran-
domized, placebo-controlled, double-blind study including 
women between 21 and 65 years of age, with acquired mixed 
female sexual disorders. Its general positive effect on sexual 
symptoms was, however, associated with mild-to-moderate 
genital burning in 14.6% of cases [26].

It is worth to note that our study documented that Vis-
nadine spay use was not significantly associated with an 
improvement in lubrication. Lack of effect on lubrication 
may be explained by the short-term/on-demand use of the 
product, by the site of application or by some character-
istics of the study population, which was highly selected 
in specialized centers for sexual medicine. Very recently, 
Caruso et  al. [27] demonstrated that vulvar Visnadine 
spray improved sexual performance of premenopausal 
women with arousal disorder by modulating subjective 
and objective sexual aspects, an effect more evident with 
daily use of the product.

In spite of the limitations of a pilot short-term design, 
we can conclude that women treated on-demand over 
1  month with Visnadine spray reported a significant 
improvement of sexual function. In addition, they needed 
less time to reach the orgasm and experienced more pleas-
ure, excitation and overall satisfaction. These results were 
significant against placebo both in women with and with-
out FSD, indicating that topical Visnadine may be part 
of multimodal strategies to not only manage clinically 
relevant sexual symptoms but also simply to help women 
to enhance their subjective impaired perception of sexual 
response.
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