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Abstract

Background: Vulvovestibular syndrome (VVS) or vulvodynia is a
chronic, heterogeneous and multifactorial disease that dramatically
affects women’s health and quality of life. Despite important ad-
vancements in understanding VVS etiology have been achieved in
the past decades, VVS still remains an elusive and complex condition
without identifiable causes and effective treatments. In the present
observational, retrospective, case-control study, we sought to investi-
gate whether gut dysbiosis developed in patients with VVS.

Methods: To this aim, we compared both bacterial and fungal com-
position in VVS patients (n = 74; 34.3 + 10.9 years old) with those
of women without gynecological symptoms (n = 13 healthy control;
38.3 £ 10.4 years old). Furthermore, to assess whether gut ecology
may have an impact on gut function, the degree of intestinal inflam-
mation (calprotectin levels) and gut permeability (zonulin levels)
were also evaluated.

Results: VVS patient developed gut dysbiosis, mainly characterized
by a significant increase of Escherichia coli along with increased col-
onization of mold/yeast compared to healthy controls. Furthermore,
fecal levels of zonulin indicated that in VVS patients gut dysbiosis
translated into increased gut permeability.

Conclusion: Our preliminary study, by demonstrating that alterations
in gut microbiota and intestinal permeability are present in patients
with VVS, highlights the novel notion that gut dysbiosis may be con-
sidered an important associated factor for VVS. These findings, if con-
firmed, may be clinically relevant and may help in choosing further
diagnostic methods and more effective therapies for these patients.
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Introduction

Vulvovestibular syndrome (VVS) or vulvodynia is a chronic
vulvar pain condition lasting at least 3 months, without a clear
identifiable cause, and resulting in significant impairment of
sexual, relational and psychological functioning of affected
women and their romantic partners [1]. The lifetime estimates
prevalence of vulvodynia is 8-28% among reproductive-aged
women in the general population [2-6]. This high prevalence
translates into countless women searching an effective treat-
ment and only 50% of them receive a formal diagnosis of VVS
[2].

The pathogenesis of VVS is largely unknown and a wide
range of possible etiological factors have been identified in-
cluding inflammatory, genetic, musculoskeletal, neurosensory
and neuropathic factors, making VVS not one disease, but a
variety of symptoms of several diseases processes, that di-
versify the experience and clinical presentation of individual
woman. Thus, in 2015, the International Society for the Study
of Vulvovaginal Disease, the International Society for the
Study of Women’s Sexual Health and the International Pelvic
Pain Society adopted a new terminology for VVS by adding
“potential associated factor” to the definition of the disease,
rendering VVS being likely the result of multifactorial pro-
cess. Because of the heterogeneity of women suffering from
VVS, the identification of a widely accepted therapeutic strat-
egy remains a significant challenge, and probably combining
multiple approaches may be maximally beneficial. Up to now,
treatment recommendations included pelvic floor therapy,
pharmacological and psychological medications, and surgical
interventions in some cases, but they are mainly targeted to-
ward managing symptoms rather than toward a specific cause
for the pathology [7-9].

Despite the great progress achieved in understanding the
etiology and the underlying pathophysiology of VVS, much
more attempts have to be done by clinicians and researchers
in order to develop more specific and efficient diagnostic tests
and therapies. Recent studies have focused on the analysis of
vaginal microbiome, and there are indications of potential dif-
ference in vaginal microbiome of women with VVS compared
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to healthy women [10, 11]. In particular, a poor growth of Lac-
tobacilli and an increased abundance of mould and yeast has
been found in vaginal microbiome of patients with VVS [10].
Furthermore, population-based epidemiologic studies have
identified an association between a history of vulvovaginal
infections and the subsequent development of VVS, indicat-
ing that a vaginal insult following an infection may favor an
immunological response with abnormal release of pro-inflam-
matory cytokines and chemokines in “susceptible” individuals
[11-16].

In the last decades, many efforts have been made for
investigating human microbiomes, and their impact on dis-
ease development and progression, and particular attention
has been pointed toward gut microbiome. Of note, women
suffering from VVS are up to three times more likely than
healthy women to have one or more chronic pain conditions,
including gastrointestinal disorders [17-20], and similarly,
we found that gastrointestinal symptoms (i.e., gaseousness,
constipation and colitis) are quite common in our cohort of
women with VVS. Based on these evidence and findings
that gut microbiota composition regulates gut behavior and
may impact other organ functions [21, 22], we hypothesize
that alterations in gut microbiota may occur in patients with
VVS, and probably may participate in disease development
and progression.

In the present study, we evaluated whether alterations in
gut microbiota were present in women affected by VVS com-
pared with healthy women, paving the way for considering the
gut microbiota a potential associated factor in the pathogenesis
of VVS, and thus a new and effective therapeutic target for
patients.

Materials and Methods

This observational, retrospective and case-control study in-
cludes a total of 74 women (34.3 + 10.9 years old) with clinical
diagnosis of VVS who attended clinics at Health Center Gine-
cea, Milano, Italy. As control, 13 age-matched healthy women
(38.3 £ 10.4 years old) with no previous medical history of
VVS and no complaints, problems or current or past infectious
in the genital tract were recruited (Table 1).

This study was carried out in accordance with the Helsinki
Declaration for research involving human subjects. The study
was performed on the anonymized data of patients who signed
an informed written consent form allowing for the anonymized
use of their clinical data for research purposes. The study was
approved by IRB.

The diagnosis of VVS was confirmed through the swab
test performed with a cotton swab touched to the vaginal ves-
tibule as previously reported [10]. Patients had dyspareunia
treated with different topical or systemic therapies. The quan-
tification of the intensity of the symptoms (vulvovaginal pain,
burning pain, vulvovaginal dryness, pelvic floor muscle hy-
pertonicity and vulvovaginal lesions) is determined by using
the numeric rating scale (NRS). The severity of the symptoms
was indicated by a number from 0 (no symptoms) to 10 (higher
score) (Table 1).
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Table 1. Characteristics of VVS Patients

Controls VVS patients
No. of subjects 13 74
Age (years) 383+10.4 343+10.9
Pain severity 0 6.5+2.7
Burning 0 6.4+2.7
Dryness 0 5.6+3.3
Hypertonicity 0 2.0+25
Lesions 0 2.7+2.5
BMI (kg/m?) 23.0+2.1 232+2.0
Smokers 3 16
Drinker 4 22
No. of pregnancy 09+1.0 1.1+1.1
IBS (No.) 0 74
Anxiety (No.) 1 30
PBS (No.) 0 19

Data are expressed as mean + standard deviation. Pain severity was
scored from 0 to 10. VVS: vulvovestibular syndrome; BMI: body mass
index; IBS: irritable bowel syndrome; PBS: bladder pain syndrome.

The presence of specific comorbidity such as irritable
bowel disease, anxiety and bladder pain syndrome (i.e., cys-
titis, urethritis and trigonitis) has been considered (Table 1).

In this study, the participants had not undergone any
FANS, corticosteroids, antibiotics, antiviral and antifungal
treatments. We also excluded participants undergoing pharma-
cotherapy for bacteria, as well as pregnant and lactating wom-
en, and women with gynecological diseases other than VVS.

Gut flora was determined by the quantification of bacte-
ria (Lactobacillus spp., Bifidobacterium spp., Escherichia coli
and Bacteroides spp.), mould and yeast in stools, as previously
described [23]. Stool samples were collected with strikers and
inserted into hermetic vials using a specific medium. The mi-
crobiota was measured after 48 h of incubation under proper
conditions using a selective agar. Further proof of isolation
was performed by using bacterial metabolic tests on isolated
organisms through the Remel RapID ONE system (REMEL
Inc., Santa Fe, USA). The results are expressed in colony-
forming units per milliliter (CFU/mL) of stool. The test was
performed by Functional Point (Bergamo, Italy), a clinical and
virology laboratory that adheres to international quality con-
trol standards and is accredited as an official laboratory within
the National Health System. The test coefficient of variation
was < 9%.

Intestinal permeability was evaluated as a fecal zonulin
concentration (ng/mL) using commercial ELISA kit (Zonulin
(Stool) ELISA, DRG Instruments Gmbh, Germany). The nor-
mal amount of zonulin in feces of healthy subjects is consid-
ered to be < 60 ng/mL.

Calprotectin determination in stool samples was per-
formed by an immunoenzymatic method and measured by
Chorus TRIO instrument (DIESSE Diagnostica Senese S.p.A,
Italy) according to the manufacturer’s instruction. Calprotectin
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Table 2. Evaluation of Gut Flora in Healthy Patients (Controls) and VVS Patients

Genus/species (x 105 CFU/mL) Controls VVS patients P value
Lactobacillus spp. 85.8 +76.8 59.5 +56.8 0.288
Bifidocaterium spp. 144.6 +£50.3 193 £ 62 <0.05
Escherichia coli 65.2+£40.7 169.2 +£74.7 <0.0001
Bacteroides spp. 54.6 +31.5 81 +63 0.237
Mould/yeast 64.2 +38.4 1724 +61.7 <0.0001
Candida spp. 0+0 4.5+ 13.1 0.052

Data are expressed as mean + standard deviation. VVS: vulvovestibular syndrome; CFU: colony-forming units.

values < 50 pg/g per stool sample were considered normal.

Statistical analysis

Any differences in variables between control healthy subjects
and VVS patients were evaluated by using the non-parametric
Mann-Whitney U test. Statistical significance was set at P <0.05.

Results

The results of gut flora are showed in Table 2. Women with
VVS had increased Bifidobacterium spp. and Escherichia coli
(P < 0.05 and P < 0.0001 versus healthy control women, re-
spectively), whereas Lactobacillus spp. and Bacteroides spp.
were comparable among groups (Fig. 1, Table 2). Then, we
move to evaluate whether VVS patients had an altered my-
cobiota composition. Our results showed that microbiological
mould and yeast colonization increased significantly in stools
of VVS women (P < 0.0001 versus healthy women) (Fig. 1,
Table 2), but no differences were found in the development
rate of Candida spp. between the two groups (Fig. 1, Table 2).

Of note, intestinal dysbiosis in VVS women was associ-
ated with altered gastrointestinal permeability as indicated by
a significant increase of zonulin levels compared with healthy
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control women (P < 0.05, Fig. 2a). No differences were found
in calprotectin levels between the two groups (Fig. 2b).

Discussion

In this study, we report for the first time that gut dysbiosis and
dysfunction are present in patients with VVS. Specifically, we
found that women suffering from VVS had enhanced coloni-
zation of opportunistic bacteria and fungi, together with in-
creased intestinal permeability.

VVS is commonly considered an inflammatory disease
in which an initial vaginal insult followed by an inflamma-
tory response induces peripheral and central pain sensitization,
mucosa nerve fiber proliferation, hypertrophy, hyperplasia and
increased local sensitivity [15, 24]. Despite no clear and iden-
tifiable causes exists for VVS, a variety of endogenous and en-
vironmental risk factors (i.e., pregnancy, lactation, genital tract
infection, hormone levels, oral contraceptive, vaginal surgery,
etc.), may trigger the chronic stimulation and/or proliferation
of nerve fiber that translate into persistent vulvar pain. Consid-
ering the close correlation between inflammation and bacteria,
one of the current avenue of research in VVS pathogenesis is
focused on the analysis of vaginal microbiome. In our previ-
ous study, we have demonstrated that vaginal microbiome is
altered in women with VVS [10], and other studies have sug-
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Figure 1. Evaluation of gut flora in healthy controls and VVS patients. The results are expressed in colony-forming units per
milliliter (CFU/mL) of stool. Data are expressed as median and IQR, and were analyzed by the non-parametric Mann-Whitney U
test. Asterisks indicate a significant difference between the two groups (*P < 0.05; **P < 0.0001). VVS: vulvovestibular syndrome;

IQR: interquartile range.
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Figure 2. Evaluation of zonulin and calprotectin in healthy controls and VVS patients. Concentration of zonulin (a) and calpro-
tectin (b) in fecal samples of healthy controls and VVS patients. Data are expressed as median and IQR, and were analyzed by
the non-parametric Mann-Whitney U test. Asterisk indicates a significant difference between the two groups (P < 0.05). VVS:

vulvovestibular syndrome; IQR: interquartile range.

gested that vaginal dysbiosis could have a causative role in
the development of inflammation in VVS patients [11, 25-27].

In the last decade, a role of gut microbiota in regulating vari-
ous aspects of host physiology has been robustly emerged [21, 22,
28]. In particular, the brain-gut-microbiota axis has been found to
be essential for promoting proper organ functions, to the extent
that gut dysbiosis may also dictate the development of neurologi-
cal and neuroinflammatory pathologies including several visceral
pain conditions [29-31]. Evidence that VVS often coexists with
other chronic somatic and visceral pain disorders such as irritable
bowel syndrome (IBS), suggests the existence of a common eti-
ology or shared mechanisms between these pathologies [17, 19,
31]. Based on this evidence, we sought to investigate whether gut
microbiota composition and function are altered also in patients
with VVS.

It has been recognized that gut dysbiosis originates from
shifts in relative bacterial abundances, and such a perturba-
tion may foster the expansion of otherwise low-abundance and
harmful bacteria, thus contributing to disease progression. Our
findings show that this phenomenon actually develops in wom-
en with VVS. Indeed, an overgrowth of Enterobacterial species
such as Escherichia coli occurred in our cohort of VVS patients
in face of a poor colonization of Lactobacillus spp. Previous
studies have already reported an abnormal presence of intramu-
cosal Escherichia coli or mucosa-associated Escherichia coli
with invasive properties in many conditions of gut inflamma-
tion and excessive gut fermentation, such as IBS, obesity and
celiac disease [32]. In line with this, several gastrointestinal
symptoms (i.e., chronic abdominal pain, gaseousness, consti-
pation and colitis) are quite common in our VVS patients.

An important finding of our study is that VVS patients had
a significant increased growth of mould and yeast, and specifi-
cally of Aspergillus, Penicillin, Saccaromyces colonization. At
variance, no significant differences in Candida spp. were found
between VVS patients and healthy controls. Recent findings
have demonstrated that mycobiota composition may regulate
strictly gastrointestinal functions by producing mycotoxins that
in turn may affect proliferation, differentiation and repair of in-
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testinal epithelial cells [33, 34]. Mycotoxins may also alter the
permeability of the gut epithelium by removing specific proteins
of the tight junction (i.e., ZO-1, occludin and different claudin
isoforms), that are essential for maintaining an adequate trans-
port across the gut barrier [35]. Accordingly, we found that the
mould/yeast overgrowth observed in women with VVS was as-
sociated with increased intestinal permeability, as indicated by
the level of fecal zonulin. Importantly, an altered epithelial bar-
rier integrity may foster toxins, bacterial, fungi and their metab-
olites to rapidly cross the intestinal barrier into the bloodstream,
reach other organs and thus favor the development of systemic
inflammation [36-39]. Furthermore, fungal components may
directly elicit innate and adaptive immune response with the
release of pro-inflammatory chemokines and cytokines, eventu-
ally resulting in the exacerbation of systemic inflammation [40].
Based on these findings, it is conceivable that gut dysbiosis and
the consequent alterations in gut permeability may participate
to the occurrence of vaginal dysbiosis and to the development
of chronic submucosa vulvar inflammation in VVS patients
[10]. Furthermore, findings that bacterial-derived factors may
directly activate sensory neurons by acting on nociceptors [41,
42], suggest that the presence of specific bacteria in contact with
visceral organs may evoke vulvar pain in VVS women.

Limitations

The main limitation of this study is that a direct cause-effect
relationship between gut dysbiosis and VVS still remains to be
demonstrated. Our data show that VVS patients experienced
gut dysbiosis, but further studies are needed to undercover the
role of gut pathogenic ecology in the development and pro-
gression of this pathology.

Conclusions

Here we demonstrate that in women with VVS, an increased
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