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ABSTRACT
Background: Bacterial vaginosis (BV) is the most common urogenital disease in women, affecting about 19% 

- 24% of them in reproductive ages annually and after treatment, a single recurrence or more may occur in 

up to 58% of women within 12 months. Objective: The aim was to evaluate the effectiveness of a new orally 

administered food supplement, containing different probiotic strains, on women of childbearing age after the 

antibiotic treatment when compared with no probiotic intake. Methods: A prospective study was undertaken on 

62 patients with BV. All patients were cured with metronidazole vaginal formulations (5 g of 0.75% gel once daily 

for 5 days or 500 mg ovules once daily for 7 days), then after was offered the option of using a new an orally 

administered food supplement containing: Lactobacillus plantarum PBS067, Lactobacillus rhamnosus LRH020 

and Bifidobacterium animalis lactis BL050, with a total viability of 3 × 109 CFU/capsule (Intimique® Femme).

Among these women, 50 accepted to use the new orally food supplement,while 25 patients decided to use only 

metronidazole (control group). Results:The recurrence rate of BV after treatment with Intimique® Femme was 

about 16%, compared to 40% in the control group. The incidence of abnormal vaginal microbiota decreased in 

both groups, but it was significantly higher in the Intimique® Femme group at the end of treatment. Conclusion: 

This study showed that, in case of BV diagnosis, the complementary treatment of a strain-specific probiotic 

complex after antibiotics prophylaxis, is mandatory to reduce potential recurrences and cyclic use of further 

antibiotics.

INTRODUCTION
Bacterial vaginosis (BV) is the most common urogenital disease in women, affecting about 19% - 24% of them 

in reproductive ages annually [1]. BV is defined as a condition characterized by the replacement of the normal 

vaginal flora with a high numbers of anaerobic, aerobic, and microaerophilic microorganisms. BV can best be 

described as an “ecological disaster” of the vaginal microflora. The normal flora, which is predominantly composed 

of lactobacillary morphotypes,is replaced by very high number of mainly aerobic bacteria [2]. Although at least 

50% of infected women have no symptoms, the most common complaints are an abnormal vaginal discharge 

and a fishy odor, and there is an association with endometritis, increased risk of acquiring STI and preterm birth 

[3]. The etiology of bacterial vaginosis has not been fully established. The disease mechanism relates to the 

formation of bacterial biofilms, which are colonies of microorganisms that attach the vaginal epithelium and 

cover it completely or partially. Such biofilms are often resistant to antibiotic therapy, they raise the pH, and 

displace endogenous flora [4]. Metronidazole (oral or topical), tinidazole (oral), and clindamycin (oral or topical) 

are all recommended as initial treatments offering equivalent efficacy. Nevertheless, after treatment, a single 

recurrence or more may occur in up to 58% of women within 12 months [5]. However, it is well known that the 

pathogenesis of the disease is associated with the presence of several microorganisms, such as high number of 

anaerobic Gram-negative, aerobic and microaerophilic microorganisms, together with a dramatically depletion 

in Lactobacillus count [6].
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4) at the end of treatment. Drop-out cases were recorded in

both groups but in much higher amount for women included 

in the negative control arm.

DISCUSSION
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Figure 1. Final study outcome.
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Figure 2. Percentages of subjects presenting the four 

Amsel’s criteria for BV diagnosis after five months from

antibiotic treatment. Gray bars refer to control group, 

treated only with antibiotic. Blue bars refer to the active

Lactobacilli may form beneficial biofilms where they produce 

surfactant and synthesize hydroxyl radicals and peptides 

that have antibacterial properties. In addition,lactobacilli 

can adhere to biofilms synthesized by pathogens, and 

some species of Lactobacillus can help destroy pathogenic 

biofilms. Clinical observations in recent years have prompted 

a turn to probiotics containing lactobacilli as a second-line 

treatment, as part of a multi-drug treatment. In this sense, 

they can represent a method of treating patients due to 

their ability to destroy biofilms produced by pathogens, 

keep vaginal pH in the normal range (no more than 4.5), 

and enable colonization resistance. Treatment does not just 

eradicate pathogens, but provides long-term support for 

a normal vaginal microbiota [7]. The aim of this work was 

to evaluate the effectiveness of a new orally administered 

food supplement,containing different probiotic strains, on 

women of childbearing age after the antibiotic treatment 

when compared with no probiotic intake. Particular attention 

has been paid to the long-term results of treatment and 

recurrences prevention.

RESULTS
The safety analysis included 75 participants in the intent-

to-treat population (50 Intimique® Femme group and 25 

control group with only metronidazole), that complied with 

the recommended regimen and completed treatment. No 

adverse events related to the use of the probiotic product 

occurred. Relapse rates based on clinical and microbiological 

evaluation showed a significant difference between 

Intimique® Femme group and control group. In the analysis 

of the primary objective of the study, at the final visit (Visit 

III) the recurrence rate of BV after treatment with Intimique® 

Femme was about 16%, compared to 40% in the control 

group (Figure 1).A statistically significant difference (p < 

0.001) was evidenced by comparing these values with 

those reported in the medical literature about recurrences 

rate data (40% - 60%) [12].

The comparative analysis of Amsel criteria confirmed 

a uniform improvement of all the examined parameters 

(Figure 2). In both study groups, the incidence of abnormal 

vaginal microbiota decreased at subsequent visits, but the 

incidence of microbiologically confirmed was significantly 

higher in the Intimique® Femme group (Figure 3 and Figure
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group which complemented the antibiotic therapy with 

the probiotic supplementation.
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Figure 3. Vaginal wet mount microscopy examination. 

Evolution of the microbiota composition from pre-

treatment to one month after antibiotic therapy and 

to five months after antibiotic in both control and 

active groups. Blue bars show the in-group relative 

percentage of subjects presenting a Lactobacillus 

dominated vaginal microbiota. Pink bars refer to a partial 

disrupted microbiota (presence of both lactobacilli and 

Gram-negative bacteria). Red bars refer to dysbiosis 

condition (depletion of vaginal lactobacilli in favor of 

BV-associated bacteria).

Figure 4. Vaginal wet mount microscopy examination 

score assessed at baseline, one month and five 

months after antibiotic therapy. Score 1: Lactobacillus 

dominated; 2: copresence of Lactobacilli and anaerobic 

Gram-negative bacteria; 3: presence of BV-associated 

bacteria. Blue line: active group. Black line: control 

group. Mean values ± standard error.

Depletion of commensal Lactobacillus spp., increase 

in bacterial diversity and overgrowth of pathogenic 

bacteria are associated with the development of BV.We 

examined effects of the standard antibiotic treatment 

together with a new oral probiotic supplement on 

recurrences of BV, observed as clinical symptoms of 

vaginal infection and disturbances in the composition 

of vaginal microbiota.In our study, the recurrence rate 

of BV after treatment with Intimique® Femme was 

16%, significantly lower than the 40% presented 

in the control group and in the medical literature. 

It is consensual that BV involves the presence of a 

dense, structured and polymicrobial biofilm, primarily 

constituted by Gardnerella vaginalis clusters, strongly 

adhered to the vaginal epithelium. Our study protocol 

focused on demonstrating that the use of the probiotic 

Intimique® Femme preparation,simultaneously with 

standard treatment for BV, reduced the rate of 

recurrences,assessed using clinical and microbiological 

criteria, versus the standard treatment alone. The 

typical bacteria with probiotic features include a 

diverse spectrum of Lactobacillus spp. (including L. 

rhamnosus , L. casei , L. acidophilus and L. plantarum)

and Bifidobacterium spp. (including B. breve , B. 

bifidum, B. infantis and B. animalis ), which colonize 

the healthy human gastrointestinal tract [13]. In 

order to positively impact on vaginal health, probiotic 

bacteria first need to colonize the female genital tract. 

For a successful colonization and to confer a health 

benefit to the host, the bacteria need to fulfill various 

criteria including:adherence to vaginal epithelial cells, 

production of hydrogen peroxide, bacteriocins and 

short chain fatty acids, restoration of vaginal pH, and 

inhibition of potential pathogens associated with BV 

[14].

T0 PRE-
TREATMENT

(N=75)

T1 CONTROL
GROUP
(N=25)

T1 INTIMIQUE
FEMME
(N=50)

T5 CONTROL
GROUP
(N=18)

T5 INTIMIQUE
FEMME
(N=44)

3
P

e
rc

e
nt

a
g

e
 o

f 
su

b
je

ct
s

DOI: 10.4236/AID.2019.93011



Adjuvant therapy after metronidazole or clindamycin 

treatment with L. acidophilus, L. casei rhamnosus (Lcr35) 

or Lactobacillus rhamnosus GR-1 and L.reuteri RC-

14 (GR-1/RC-14) is reported to provide better cure 

rates of symptomatic BV and diminish the frequency of 

recurrences during 1 - 6 months follow up [15] [16] [17].The 

new product tested in our study contains Lactobacillus 

plantarum PBS067, Lactobacillus rhamnosus LRH020 

and Bifidobacterium animalis spp. lactis BL050, 

all constituents that have important effects on the 

main mechanism involved in the pathogenesis of 

BV.Different studies demonstrated the presence of pili 

in Lactobacillus rhamnosus and L. plantarum and their 

involvement in adhesion [18], which could also be related 

to the biofilm formation. Beneficial biofilm formation by 

Lactobacillus strains is a valuable characteristic that 

can favor bacterial colonization when a probiotic product 

is administered to the host. Moreover, Lactobacillus 

rhamnosus LRH020 and Lactobacillus plantarum 

PBS067 have been found to secrete species-specific 

bacteriocins (rhamnocin and plantaricin) which have 

been demonstrated to exert a strong-antimicrobial 

capacity.

It is interesting to notice that Bifidobacterium spp., also 

contained in our product, can produce acetic acid that 

reduces bacterial and yeast growth, which may be a 

reason why it is contained in some vaginal probiotics, 

although these species are much less common in 

the female genital tract than Lactobacillus spp [19]. 

Bifidobacterium animalis spp. lactis BL050 was also 

selected because, in particular conditions, it showed to 

self-produce group-B vitamins, which are a mandatory 

substrate for the growth of beneficial bacteria: its 

activity may have a booster effect on the colonization 

and proliferation of other friendly species in the gut 

first and then in the vaginal tract. Indeed, Bifidobacteria 

species generally exert bifidogenic effect, by promoting 

the growth of other lactic acid-producing bacteria and 

are responsible for controlling systemic inflammation.In a 

previous study, we have demonstrated that our oral food 

supplement Intimique Femme is effective in colonizing 

the vaginal epithelium and that both the single strains 

and their combination can inhibit a wide panel of harmful 

pathogens,responsible for several vaginal infections [20].

The same multispecies probiotic supplement was also 

demonstrated to positively interact with the resident 

gastro-intestinal bacteria and colonize the large intestine 

at long-term by also improving intestinal symptoms in 

subjects affected by IBS-like constipation [21].

The current study focused on demonstrating that the 

use of Intimique® Femme in the treatment of BV not 

only reduces the rate of relapses, but it also improves 

related symptoms and microbiological parameters of 

vaginal microbiota.From a clinical point of view, since 

metronidazole, the most commonly prescribed antibiotic 

to treat BV, causes only transient suppression of the 

Gardnerella vaginalis populations in the vagina [22], the 

combined therapy with this antibiotic and Intimique® 

Femme can successfully reduce the anaerobic bacterial 

pathogens responsible for BV, delaying or preventing 

relapses and vaginal infection recurrences, thus 

preventing the administration of antibiotics in repetitive 

courses. The increased success rate of the combined 

therapy can be strongly correlated with the relative 

microbiota composition at the end of the study. After 

the reintegration period (AB and subsequent 14 days of 

probiotics), the recovery of Lactobacillus -dominated 

microbiota was similar in the two groups, while a strong 

difference was represented by the unchanged dysbiotic 

portion in the control group and a partial dysbiotic 

composition in the active group, when compared to basal 

condition. At the end of the observation period, it was 

evident that the dysbiotic features in the negative control 

have been maintained and are probably at the basis 

of the recurrences episodes. On the contrary,partially 

disrupted microbiota in the probiotic group had turned 

into an almost totally Lactobacillus-dominated one, 

which is in line with our recurrences outcome.

Only few cases of drop-outs were registered, due to 

BV relapses occurred in the reintegration period: we 

speculate they probably experienced a failure of the 

antibiotic treatment and can be considered non-

responder at T1 subjects, since no case of abandon of 

the study happened for personal compliance reasons.

Our study showed certain limitations, such as the lack 

of a placebo treatment arm and the limited follow-up 

after end of treatment. However, recurrences rate in the 

negative control perfectly fitted with epidemiological 

data, showing the consistency of the sample size. In any
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case, this study strengthens the evidence supporting 

the use of new strain-specific oral probiotics with well 

demonstrated activity associated with the creation 

and maintenance of a vaginal biofilm that hinders the 

persistence of BV-related infections.

CONCLUSION
This study showed that, in case of BV diagnosis, the 

complementary treatment of a strain-specific probiotic 

complex after antibiotics prophylaxis, is mandatory to 

reduce potential recurrences and cyclic use of further 

antibiotics. The outstanding results obtained with an 

oral supplement and the design of the study suggests 

a cyclic approach for the maximization of efficacy, 

rather than a continuative and long treatment. This 

solution is in line with a consumer-oriented method 

aiming at the higher patient compliance and protocol 

observance. Based on the wide antimicrobial spectrum 

of the probiotics complex as well as the capacity to 

colonize both gastro-intestinal tract and its proximal 

sites such as vagina,Intimique®Femme deserves further 

investigations in the urogenital tract infections domain..
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