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Abstract
This interventional clinical study aimed to assess the efficacy of the oral intake of a food supplement containing 200 mg 

sodium hyaluronate (SH) as adjuvant of the radiofrequency (RF) and radioporation (RP) treatment in menopausal women 
suffering of vulvovaginal atrophy. The study was carried out in thirty menopausal patients with diagnosis of vulvovaginal 
atrophy who underwent radiofrequency and radioporation treatments. Half of the test subjects received the test food supplement. 
The primary outcome was the improvement in vaginal functional wellbeing while the secondary endpoint related to the 
persistence of vaginal atrophy symptoms. Sodium hyaluronate was effective in improving (p<0.001) the vaginal healthy 
status and in decreasing (p<0.001) the persistence of vaginal atrophy symptoms both during the treatment and at the follow-
up. The study results demonstrated the clinical relevance of the SH intake in improving the vaginal symptoms during the RF/
RP treatment, a prolongation of the benefits achieved at the end of the RF/RP treatment, and in maintaining the hydration of 
vagina. In conclusion SH intake can be a valid support in improving the vaginal functional wellbeing, in delaying the recurrence 
of vaginal atrophy symptomatology when administered in combination with the FR/RP treatment, and in preventing the 
relapse of vulvovaginal atrophy.
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Introduction
During the menopausal period the declined ovarian function 

results in a drastic reduction of estrogen hormone secretion which 
leads to important endocrine, somatic, and psychological changes 
[1]. During this period, women are bothered by unpleasant 

symptoms responsible for physical discomforts and lower quality 
of life. 

The vulvovaginal atrophy (VVA) is a common genitourinary 
syndrome of menopause (GSM) associated with a decreased level 
of estrogen hormone in the vaginal tissue [2, 3]. Symptoms include 
dryness, irritation, soreness, decreased lubrication, dyspareunia, 
dysuria, and urinary symptoms of urgency leading to an increased 
risk of recurrent urinary infections as well as a serious discomfort 
[4, 5]. VVA is chronic, progressive and if not treated, the VVA 
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symptoms cannot only cause discomforts but can also progress 
into a worse condition impacting women’s quality of life including 
emotional wellbeing and sexual relationship [6].

First-line therapies for GSM include non-hormonal, long-
acting vaginal moisturizers, and low-dose vaginal estrogens 
[7]. Additional pharmacological therapies include intravaginal 
dehydroepiandrosterone (DHEA) ovules [8], ospemifene [9] 
and systemic hormone replacement therapy (HRT) [10]; while 
vitamin D and E vaginal suppositories [11] and oil-in-water (O/W) 
emulsion for vaginal application [12] represent the most common 
non-hormonal GSM treatments. The systemic hormone therapy 
is not always well tolerated, and many women do not want to 
undergo such a therapy.

In this context, hyaluronic acid (HA or SH in its sodium 
salt form) could represent a valid alternative. Recent studies 
demonstrated the efficacy of HA formulations in restoring a normal 
and healthy vaginal status, thus reducing the symptoms severity 
overall, with a good efficacy and safety profile [13-19]. HA is a 
naturally occurring polymer, involved in several physiological 
processes, including tissue homeostasis and regeneration, wound 
healing, inflammation, cell migration and proliferation, and 
embryonic development [20]. Studies showed that vaginal gel 
containing HA applied in vagina for a month resulted effective 
in reducing the atrophy as efficiently as estrogenic therapy [16, 
21]. In a more recent study, hyaluronate based pessaries led to 
a significant improvement of the Vaginal Health Index (VHI) 
parameters (elasticity, vaginal secretion, pH, mucosa integrity, 
and lubrication degree), but also in patients’ perception of VVA 
symptoms, sexual function, and vaginal maturation [17].

Among mechanical treatments used to restore the 
vulvovaginal tissue, laser therapy may be considered to induce 
vaginal tissue remodeling, promote collagen synthesis, thus 
increasing elasticity and integrity of the vaginal epithelium [22, 
23]. An improvement in laser therapies or other treatments based 
on thermal energies has been achieved by coupling radiofrequency 
(RF) technology with electroporation (RP) technique. RF is 
based on thermal energy and acts on fibroblasts stimulating the 
epithelium proliferation and the collagen production, leading to an 
increment in fibers elasticity and a better vaginal lubrication [24, 
25]. RP (applied in case of atrophy), through a quick impulse of 
an external electric field, generates a polarization of the membrane 
that causes a variation in cell membrane permeability, allowing 
to introduce dipolar molecules, such as HA, in cells [26, 27]. The 
procedure is usually well tolerated by patients since it is short and 
do not require anesthesia.

Recently the efficacy of clinical protocols based on coupling 
a proprietary low-energy Dynamic Quadripolar Radiofrequency 
technology (DQRFTM) with a proprietary Ultra-Pulsed 
Radioporation (UPRTM) for application of a hyaluronic acid gel in 

women with post-menopausal VVA have been reported, indicating 
a synergy between the biological effect of the radiofrequency 
treatment and the effect of the topical active principle used in the 
studies [28, 29]. 

The aim of this study was to assess the efficacy of the oral 
intake of a sodium hyaluronate based food supplement as adjuvant 
of the radiofrequency and radioporation treatment in menopausal 
women suffering of vulvovaginal atrophy.

Materials and Methods

Study design, settings and locations, and participants

Thirty women, patient of the Sirio outpatient clinic (Fidenza, 
Italy), were enrolled in the present interventional clinical trial. All 
the subjects were diagnosed with vulvovaginal atrophy (VVA) and 
belonged to a cohort of patients already scheduled for a routinary 
RP/RF treatment cycle.

All the study procedures were conducted in accordance with 
the World Medical Association’s (WMA) Helsinki Declaration 
and its amendments. The informed consent was obtained for all 
the subjects participating in the study before the start of the study.

Eligible participants were all the menopausal women 
(age between 45 and 65 years old) affected by vaginal dryness 
associated or not with atrophy. Exclusion criteria were the use of 
steroids, diabetes, previous surgical interventions, neurologic or 
oncologic pathologies and allergy to hyaluronic acid.

Volunteers were randomly divided in two groups, as follows:
•	 G1: fifteen (n = 15) women received the RF/RP treatment and 

one capsule/day for eight weeks of the test food supplement; 
and

•	 G2: fifteen (n = 15) women received only the RF/RP treatment.

All the enrolled subjects attended a gynecological visit at 
the recruitment (T0), at the end of the RF and RP cycle (T5), at 
the end of dietary supplement intake (T8) and after two months of 
follow-up (T16). Treatment efficacy evaluation in terms of vaginal 
functional wellbeing and persistence of vaginal atrophy symptoms 
was assessed by the clinician at each visit.

Intervention

The test product was a food supplement (Silky Bloom, 
Dermaser Srl, Milano, Italy) containing SH (ExceptionHYAL® 
Blossom, ROELMI HPC, Origgio, VA, Italy) obtained with a 
full spectrum finely modulated biofermentation technology. Each 
capsule of the test product contained 200 mg sodium hyaluronate, 
2.4 mg Niacin and 7.5 μg Biotin. The posology was 1 capsule/day 
for eight weeks.

The RF/RP protocol was carried out as follows: topical 
application of a hyaluronic acid-based cream and RF/RP 
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intravaginal treatment for 15 minutes followed by a RF/RP vulvar treatment for additional 10 minutes. Subjects received the RF/RP 
treatment once a week for 5 weeks.

Endpoints and Outcomes

The primary efficacy endpoint was the evaluation of vaginal functional wellbeing by Vaginal Health Index (VHI) questionnaire 
[31]. Subjects scored from 1 to 5 vaginal elasticity, vaginal secretions, pH, epithelial integrity, and vaginal hydration. Therefore, the final 
score for each subject ranges between 5 and 25, with a cut-off <15, as index of atrophic vagina. The secondary efficacy endpoint was the 
evaluation of the improvement of the vaginal atrophy symptoms by a 11-points visual analogue scale (Table 1).

Mild
symptoms

Moderate 
symptoms

Severe
symptoms

No. Symptoms 0 1 2 3 4 5 6 7 8 9 10

01 Vaginal dryness 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵

02 Vulvovaginal burning 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵

03 Dyspareunia 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵

04 Itching 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵

05 Heat 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵

06 Vulval pain 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵

07 Incontinence 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵 🖵

Table 1: Visual Analogue Scale.

Statistical Analysis

The statistical analysis was carried out using NCSS 10 (version 
10.0.7 for Windows; NCSS, Kaysville, UT, USA) running on 
Windows Server 2008 R2 Standard SP1 64-bit edition (Microsoft, 
WA, USA). Before carrying out any statistical analysis the normal 
distribution of each dataset was checked by Shapiro–Wilk W test. 
Intergroup (group G1 vs. group G2) statistical analysis was carried 
by Mann-Whitney U test. A p < 0.05 was considered statistically 
significant. The level of significance was reported as follows: * p 
< 0.05, ** p < 0.01, and *** p < 0.001.

Results

All women involved in the study well tolerated the routine 
treatment as well as the food supplement; moreover, no adverse 
effects and no dropouts were reported throughout the study.

No significant difference between the two groups was 
recorded at the beginning of the study in terms of mean VHI and 
VAS scores, confirming the homogeneity of the panel (Figure 1).

The initial mean VHI scores resulted < 15 in both groups 
(Figure 1a), indicating all women showed a similar condition in 
terms of vaginal discomforts. A clinically relevant mean VHI 
improvement was recorded in both groups at the end of RF and 
RP treatment (T5) with no significant intergroup difference. VHI 
measured at the end of the food supplement intake (T8) confirmed 
that both groups achieved a relevant improvement in the global 
scores. However, with respect to the previous check-time, the 
active group showed a further VHI increment, whereas a slight 
decrement of the score was recorded in control group. Overall, 
such differences resulted in a significant intergroup difference 
(p<0.001). Mean VHI scores decreased in both groups at T16, 
however the mean VHI score of G1 resulted 21.0±0.5, well above 
the cut-off level, whereas mean VHI score of G2 resulted 15.8±04, 
i.e., very close to the cut off level of vaginal atrophy. A significant 
intergroup difference (p<0.001) was reported (Figure 1a).
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Figure 1. a) Mean VHI questionnaire scores. b) Visual analogue scale cumulative average score. ***p < 0.001. Data are mean ± SEM.

Mean VAS scores of the individual parameter (Table 2) indicate that, at baseline, vaginal dryness, vulvovaginal burning, 
dyspareunia, and vulvar pain resulted high in both groups; also itching and heat were quite common among subjects, while incontinence 
received lower scores. After the RF and RP treatment (T5), all mean VAS values showed a relevant reduction in both groups (Figure 
1b), however such differences did not result significant between groups.

Parameter Treatment T0 T5 T8 T16

Vaginal dryness
G1 8.1 ± 0.5 1.0 ± 0.3 0.5 ± 0.1*** 0.8 ± 0.1***

G2 9.1 ± 0.2 1.1 ± 0.4 2.1 ± 0.4 4.1 ± 0.5

Vulvovaginal burning
G1 7.9 ± 0.5 0.7 ± 0.2 0.4 ± 0.1*** 0.5 ± 0.1***

G2 8.1 ± 0.3 0.9 ± 0.4 1.8 ± 0.2 3.2 ± 0.4

Dyspareunia
G1 7.5 ± 0.6 0.6 ± 0.2 0.3 ± 0.1*** 0.4 ± 0.1**

G2 8.4 ± 0.3 1.4 ± 0.5 1.7 ± 0.3 2.3 ± 0.5

Itching
G1 6.9 ± 0.4 0.3 ± 0.2 0.1 ± 0.1 0.2 ± 0.2**

G2 6.6 ± 0.4 0.1 ± 0.1 0.5 ± 0.2 1.7 ± 0.4

Heat
G1 6.4 ± 0.4 0.1 ± 0.1 0.0 ± 0.0* 0.0 ± 0.1**

G2 5.6 ± 0.4 0.0 ± 0.0 0.3 ± 0.1 0.9 ± 0.3

Vulvar pain
G1 7.2 ± 0.5 0.3± 0.1 0.0 ± 0.0** 0.1 ± 0.2***

G2 5.5 ± 0.4 0.4± 0.2 0.7 ± 0.2 1.7 ± 0.4

Incontinence
G1 3.8 ± 0.8 0.3 ± 0.2 0.0 ± 0.0* 0.0 ± 0.1*

G2 4.6 ± 1.0.1 0.5 ± 0.2 0.5 ± 0.2 0.5 ± 0.2

Table 2: Mean VAS score for each single parameter for the two groups Intergroup statistical analysis. * p < 0.05, ** p < 0.01 *** p < 
0.001. Data are mean ± SEM.

The intake of the food supplement contributed to a further VAS reduction at T8 whereas women from G2 reported symptoms 
recurrence, mostly for vaginal dryness, vulvovaginal burning,   and   dyspareunia;   significant   intergroup differences were calculated 
for all parameters but itching. Indeed, vaginal dryness, vulvovaginal burning and dyspareunia improved with a p < 0.001, vulvar 
pain with p < 0.01 and heat and incontinence with p < 0.05. Lastly, mean VAS scores increased again at T16; however, the intergroup 
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differences resulted significant for all parameters, as women who 
took the food supplement experienced an improved condition of 
vaginal dryness, vulvovaginal burning, and vulvar pain with p < 
0.001, while dyspareunia, itching and heat got better with p<0.01 
and incontinence with p < 0.05. 

Discussion

During menopause the change in estrogen production often 
lead to conditions such as GSM and VVA, which represents a 
serious discomfort for women, during their daily life.

The present study was carried out to highlight the efficacy 
of the oral intake of a full spectrum sodium hyaluronate food 
supplement in improving vaginal atrophy. The specific HA in 
the food supplement was obtained with the ExceptionHYAL® 
technology representing an innovative treatment for this 
discomfort. Regarding safety, such product is registered, and it 
is present on the market; additionally, no adverse effects were 
reported among women in the treated group at the end of the study. 

According to the present study design, no placebo group 
was included since the applied gold standard therapy consisted in 
radioporation and radiofrequency treatments combined with the 
use of topical hyaluronic acid-based cream. The added value of the 
study was related to the intake of the food supplement; therefore, 
taking a placebo would not have affected the participants’ response 
to the treatment. Moreover, once the food supplement intake 
was over, its effect in terms of vaginal functional wellbeing and 
persistence of vaginal atrophy symptoms was assessed during a 
period of follow-up reaching up to a total of two months.

In vitro and in vivo studies have demonstrated the synergistic 
activity of hyaluronic acid with different molecular weights which, 
by mimicking the body’s physiological conditions, enables a more 
complex modulation of physiological processes if compared to the 
performances of a single molecular weight HA [30]. Some studies 
have shown that oral administration of Full Spectrum technology 
sodium hyaluronate could significantly contribute to an increase 
in hydration of tissues, in particular in the skin, thus leading to 
the improvement of moisturization, elasticity and firmness and 
consequently reducing the major signs of skin aging [31, 32].

Therefore, oral HA supplementation was evaluated in the 
present study as an adjunct to radioporation and radiofrequency 
therapy routinely performed on menopausal women at the clinic. 
Results achieved showed that the HA-based food supplement 
could represents an adjuvant to its topical application which 
was also enhanced by the radiofrequency and by the subsequent 
radioporation. In fact, the routine therapy adopted in the clinic was 
effective in achieving an improvement in the VVA symptoms up 
to 11 weeks after its conclusion; besides, a milder perception of 
the persistence of vaginal atrophy symptoms was recorded in the 

control group, not taking the food supplement. However, VHI and 
VAS scores showed a greater and more lasting improvement in the 
active group.

The positive outcomes obtained in the present study may 
be attributed to the direct interaction of orally taken SH with the 
target tissues in which it is required; additionally, this specific 
sodium hyaluronate can stimulate the endogenous production of 
hyaluronic acid in vaginal cells restoring the vaginal turgor and 
giving a relief from atrophy symptomatology.

Results obtained in the present study support the potential 
efficacy of oral sodium hyaluronate in improving the atrophic 
symptomatology. However, its main limitations are due to the short 
follow-up period which does not allow to have a great overview 
of the patients’ condition after a longer period and to the small 
sample size considered. Therefore, further studies are needed to 
definitively demonstrate oral sodium hyaluronate supplementation 
as one of the main strategies to improve vaginal atrophy as well 
as, by using different full spectrum hyaluronans, to verify whether 
specific SH molecules could have a precise and specific target.
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