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Abstract

Women with provoked vestibulodynia (PVD) are more likely to report a history of vulvovaginal candidiasis (VVC) and recurrent VVC
(RVVC). An observational Italian study was undertaken to analyze how many women with PVD have an RVVC as a leading trigger and to describe
predisposing factors. The cross-sectional-based study, named VuNet (Vulvodynia Network), was performed among consecutive female patients
affected by chronic vulvar pain (symptoms lasting at least 3 months) attending 21 Italian medical centers (public hospital, university clinic,
and private outpatient services). A total of 1183 subjects with a diagnosis of chronic vulvar pain were included in the study, presenting leading
symptoms such as vulvar pain (90%), vulvar burning (97%), and pain during and after intercourse (96%). 70,8% of women were diagnosed
with spontaneous or provoked PVD and 27,3% with generalized vulvodynia. RVVC was complained of by 32% of patients. Family history showed
a higher prevalence of diabetes mellitus (mother=8,4%, father=8,6%), compared to the prevalence in the Italian population <65 years (5,3%).
Clinical examinations found a hyperactive pelvic floor in 71, 6%. The recurrent/persistent inflammation associated with an aberrant immune-
allergic reaction to Candida antigens may be a strong co-factor for developing PVD in this cluster of patients. Our data highlight the importance of
investigating metabolic vulnerabilities to diabetes, both in the patient and her family; check for a hyperactive pelvic floor, predisposing to introital
microabrasions, and encourage appropriate lifestyles, including reducing the consumption of glucose or saccharose, controlling body weight, and
performing daily aerobic exercise to reduce peripheral insulin resistance. The ultimate goals are reducing predisposing factors for candidiasis,
PVD, and coital pain in this cluster of patients, and tailoring treatment accordingly.
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Introduction

neuroproliferative, and muscular [5,6]. PVD is characterized by the
progressive shift of pain from nociceptive, a signal of acute tissue
damage, to chronic/inflammatory, discouraging contact with the
interested area, and finally to neuropathic or dysfunctional, when

Provoked vestibulodynia (PVD) 1is characterized by
tenderness or pressure in the vulvar vestibule of at least 3 months
duration [1,2]. It is estimated to affect more than one-tenth of

women in their lifetime [3,4]. Typically, pain is provoked b . . . Lo
) [34]. Typically, p . p . y pain happens in the absence of noxious stimuli and becomes a

sexual intercourse, the use of tampons, and tight clothing. The . . S .
; . o prominent disease per se [2]. This view is confirmed by the many
etiology of PVD is still controversial; it is generally thought to be . . . s
) i ) . . ‘ histological features suggesting an initial inflammatory state of the
multifactorial, with several pathophysiological factors involved, . . . )
) R ] i ) vulvar tissue, such as a significant increase of mast cells and high
including inflammatory, immune, hormonal, congenital, genetic, . . . .
concentration of degranulation products, including heparanase,
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which have been correlated to vulvodynia in multiple works [7-
11]. Mast cells products might induce tissue hyperinnervation,
possibly explaining neuropathic pain in the later stages of the
disease [9].

PVD does not include anymore the phrase “Vulvar Vestibulitis

Despite this evidence, the current definition of

Syndrome” (VVS), thus not including the inflammatory features
typical of the early phases of the vestibular inflammation [12,13].
In the context of this work, we believe that the pathophysiology of
vestibular pain could be more appropriately described when both
terms are maintained (VVS/PVD), like in a two-times movie. In the
first time, the pathophysiology is prominently inflammatory, in
the second time is progressively dominated by pain. This reading
is particularly appropriate when considering the role of recurrent
yeast infections as a prominent inflammatory trigger in the
etiology of VVS/PVD, at least in the cluster of patients described
in this work [14].

Vulvovaginal candidiasis (VVC) is caused by abnormal growth
of Candida spp., typically Candida albicans, on the female genital
tract mucosa [15]. The infection affects 70-75% of women at
least once during their lives, most frequently young women
of childbearing age, and 40-50% of women will experience a
recurrence [16]. It is estimated that 6-9% of adult women have
recurrent VVC (RVVC), defined as four or more episodes every
year [17]. Diagnosis is not straightforward, as VVC is defined
by the combination of often non-specific vaginal symptoms and
the presence of yeast, which is a common vaginal commensal.
Estimating the incidence and prevalence is challenging: most VVC
is diagnosed and treated empirically, the availability for purchase
of effective therapies over the counter enables self-diagnosis and
treatment, and the duration of the relatively benign VVC symptoms
is short, introducing errors into any estimates relying on medical
records or patient recall [17].

Women with PVD are more likely to report a history of VVC,
especially RVVC [18-20], suggesting that a susceptibility to
Candida infection and related comorbidities, coupled with reduced
capacity to terminate the resulting inflammation, could initiate
an inflammatory cascade that triggers neurogenic changes in the
vestibule, leading to a persistently altered pain response [5]. The
challenge related to RVVC s to prevent both the recurrences and to
avoid PVD, which is reported to affect 8,6-10% of women [21,22].
Some criticisms are a subject under discussion: how many women
with PVD have an RVVC as a leading trigger of this pathology?
What are the predisposing, precipitating, and maintaining factors?
What are the most prominent comorbidities?

In this work, we present the relevant data from an
observational national study undertaken in Italy to address these
relevant clinical questions. Here we focus on the relationship
between RVVC and VVS/PVD, with special attention to clustered
predisposing factors. A deeper insight on RVVC will be presented,

to read the data of the current study with a more comprehensive
vision of the pathophysiology behind the association.

Materials and Methods

A cross-sectional based study, named VuNet (Vulvodynia
Network), was performed among consecutive female patients
affected by chronic vulvar pain (symptoms lasting at least three
months) attending to 21 Italian medical centers (public hospital,
university clinic, and private outpatient services) spread over the
national territory, during December 2016 to November 2018. The
VuNet project was finalized to draw the attention of physicians,
public opinion/media, and institutions to the neglected problem of
vulvar pain. The pillars of the project were research and training.

At the first visit, each health care professional (gynecologists,
pelvic floor rehabilitation therapists, sexologists, and urologists)
involved in the study entered the data in a special web-based
medical record (PRIDE- Progetto Rete Italiana Dolore vulvarE)
designed by the Authors, regarding epidemiological aspects,
demographic characteristics, obstetric and gynecological history,
presence and duration of current or past symptoms, associated
disorders, physical examination and approach to treatment.
Women who agreed to participate in the study were included after
giving vis-a-vis informed consent at the start of the personal visit
and medical online data entry.

Descriptive statistics were performed for each measured
variable: mean values with standard deviations were calculated
for continuous measures and frequencies or percentages for
categorical measures. Associations between quantitative variables
with two categories were explored using the student t-test for
independent samples in the case of normal data distribution and
using the McNemar test for dichotomous parameters. Statistical
significance was considered with p < 0.05 and statistical analysis
was performed using the SPSS Statistical Package (version 20.0,
SPSS, Armonk, NY, USA).

Result and Discussion

Atotal of 1183 subjects with a diagnosis of chronic vulvar pain
(symptoms lasting at least 3 months) were included in the study.
The demographics and baseline characteristics of the participants
are shown in Table 1. The mean age was 40.3+13.3 years (range 13-
79) and the most common age group was 20-49 years, comprising
70.7% of subjects. Motivations to the consultation are reported in
Figure 1. Coital pain/dyspareunia was the leading complaint in
64% of women; vaginal dryness was second, with 29.8% of women
reporting it as a most bothersome symptom; 24% complain of
vulvar pain, either spontaneous or elicited by intercourse; 17%
had an active VVC at the moment of the consultation. The analysis
of familiar history revealed a relatively higher presence of diabetes
mellitus (mother=8,4% and father=8,6, %) (Figure 2).
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Figure 1: Main reasons for consultation of study sample.
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Quality data emerge from women’s wording: “Intercourse
triggers the candidiasis”, “Intercourse triggers/worsens the
burning pain at the entrance of the vagina”; “The feeling is that it
causes tiny cutting (“micro-abrasions”) there”. Of note, RVVC was
complained of by 32% of patients (Figure 3). High comorbidity
with recurrent cystitis (19, 5%) and post-coital cystitis (17,
9) % was reported. Overall, 37, 4 % of our patients with vulvar
pain have a history of recurrent cystitis and multiple antibiotic

treatments. At the physical examination, 71, 6% were diagnosed
with a hyperactive pelvic floor. The clinical diagnosis had a leading
70, 8% matching the criteria for spontaneous or provoked PVD
and 27, 3% of generalized vulvodynia, with a comprehensive
diagnosis of vulvar pain in 98,1% of consulting patients.

Several practical considerations emerge from the present
analysis of the VuNet data, focused on RVVC in women with VVS/
PVD. First and foremost, our survey highlights a significantly
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higher prevalence of diabetes in the family of women suffering
from PVD (8,4% in mothers, 8,6% in fathers), compared to the
Italian population (5.3%) in 2016 [23]. To the authors’ knowledge,
this is the first time such an important risk factor is heightened
in research on VVS/PVD. Familiarity for diabetes may suggest

a genetic predisposition of patients that increases their risk of
having an inadequate glucose metabolism, higher peripheral
resistance to insulin, more persistent higher levels of glycemia, i.e.,
in the higher quartile of the norm or above, and increased risk of
VVC [15,24-26].

Table 1: Demographic and baseline characteristics of women with chronic vulvar pain (n=1183).

Age (y) 40.3+13.3
Age Distribution
13-19 15 (1.3%)
20-29 310 (26.2%)
30-39 285 (24.1%)
40-49 241 (20.4%)
50-59 228 (19.3%)
60-69 89 (7.5%)
70-79 15 (1.3%)
Body Mass Index (kg/m?) 21.9+3.4
Ethnicity
Caucasian 1171 (98.9%)
Hispanic or Latino 12 (1.1%)
Religion
Catholic background 1158 (97.8%)
Buddhist 4 (0.4%)
Jews 2 (0.2%)
Agnostic 19 (1.6%)

Sexual Identity

Heterosexual 1175 (99.3%)
Homosexual 5 (0.4%)
Bisexual 3(0.3%)

Relational Status

Married or cohabiting

721 (60,9%)

Stable partner not cohabitant

269 (22,8%)

Single with occasional relationships

98 (8,3%)

Single without sexual intercourse

95 (8,0%)

Number of Previous Partners

1 508 (43.0%)

2-5 622 (52.7%)
6-10 39 (3.3%)
>10 12 (1.0%)

Smokers 142 (12.0%)
Alcohol (>2 drinks/day) 2 (1.6%)

Menstrual Pattern, N=826 Fertile Age Women

Normal (28+3)

674 (81.7%)

Polymenorrhea (< 25)

42 (5.1%)

Oligomenorrhea (> 31)

109 (13.2%)

How to cite this article: Alessandra G, Filippo M, Dania G, Elena B. The Role of Recurrent Vulvovaginal Candidiasis and Comorbidities in the Etiology
of Vestibulodynia: Data from the Vunet Study. J Gynecol Women’s Health. 2021: 22(3): 556087. DOI: 10.19080/JGWH.2021.21.556087


http://dx.doi.org/10.19080/JGWH.2021.22.556087

Journal of Gynecology and Women’s Health

Menopause

347 (29.2%)

Current oral contraceptive use

168 (14.2%)

Past oral contraceptive use

582 (49.2%)

Duration of Oral Contraceptive Use (M)

<6 26 (13.5%)
6-12 37 (19.1%)
13-36 49 (25.4%)
>36 81 (42.0%)

Nulliparous

726 (61.5%)

Pain Duration

0-6 (m) 126 (10.7%)
7-11 (m) 257 (21.8%)
1-5 (y) 570 (48.3 %)
6-10 (y) 133 (11.3%)
>10 (y) 94 (8.0%)

Data reported as number and percentages (%) or mean + standard deviation. y=years; m=months
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Figure 3: Patients’ disease history.
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The second strength of our study is to prove that more than
one-third of our patients with VVS/PVD has a history or current
complaint of RVVC (32%) [27], a percentage significantly higher
than the figures currently reported for the general population [23].
Healthcare providers struggle to identify criteria to predict which
patients with RVVC will initiate a more challenging and chronic
PVD. The link between the previous Candida infections and the
higher risk of long-term consequences is probably explained
by an aberrant hyperactive immuno-allergic response, likely to
stem from a genetic vulnerability to allergies, inflammation, and
autoimmune diseases [20,28,29]. This hypothesis of an aberrant
hyperactive immunologic response may be supported by the high

percentage of our patients suffering from allergies (17, 5%): food
allergies, 10,1%, respiratory allergies 7,4% [27].

Several studies and clinical practice support this association
(10). A rodent model of long-lasting mechanical allodynia, after
repeated exposure of the vulva to Candida albicans, has been
developed. The study mimics repeated vaginal candidiasis that
some women report when they experience VVS/PVD. In the
rodent model allodynia persists for at least three weeks after
resolution of infection [30]. In a subset of female mice, in this
very same model, it produces hyperinnervation [30]. Selective
sampling of fibroblasts from painful and adjacent nonpainful
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sites demonstrates enhanced pro-inflammatory cytokine
production after stimulation with yeast extract [31], another
aspect that supports the maintenance of an inflammatory etiology,
contributing to the onset and the persistence of vestibular pain.

As mentioned above, a susceptibility to Candida infection
and related comorbidities is coupled with a genetic background
indicating a reduced capacity to terminate the inflammation
and reduced capacity to terminate Candida albicans infections
[32]. A polymorphism in the gene coding for mannose-binding
lectin, an innate immune antimicrobial protein that inhibits
Candida proliferation, and polymorphisms in the genes coding
for inflammasomes (macromolecules that regulate the release
of interleukin IL-1f3) reduce the production of active IL-1f3
necessary for recruitment of immune cells that inactivate yeast,
are more common in VVS/PVD patients with RVVC [32]. Candida
albicans initially interacts with epithelial cells, resulting in fungal
recognition and the formation of hyphae. Hyphae formation is
critical for host cell damage and immune activation, which are
both driven by the secretion of candidalysin, a recently discovered
peptide toxin [33]. Epithelial activation leads to the production
of inflammatory mediators that recruit innate immune cells
including neutrophils, macrophages, inducing innate Type 17
responses, which together work with epithelial cells to clear the
fungal infection [34]. A growing body of evidence supports the
leading pathogenetic role of candidalysin in triggering all the
cascade of inflammatory events behind the symptoms reported by
patients [35]. The mechanisms described may induce a persistent
inflammation of the vestibule, with the typical triad of increased
concentration of mast cells, degranulated mast cells, and mast cells
closer to the pain fibers [1,22], with a resultant proliferation and
condensation of pain fibers [1, 22]. This is the histologic feature
associated with the complaint of hyperalgesia and later, burning
pain at touch contact (allodynia), when the proliferated pain fibers
cross the basal membrane of the vestibular mucosa along the
tunnels created by the heparanase and tryptase enzymes secreted
by the hyperactivated mast cells.

The third relevant clinical finding is the high percentage
(71,6%) of women diagnosed with a hyperactive pelvic floor,
either lifelong or acquired [27]. Vestibular pain may contribute
to the defensive contraction of the elevator ani muscle that
further squeezes the vaginal entrance, mechanically predisposing
to microlesions of the introital mucosa at penetration and at
thrusting during intercourse. Introital pain further activates an
inhibitory reflex on vaginal lubrication, thus causing/worsening
vaginal dryness. This increases the risk of introital micro-
abrasions, facilitating the exposure of the hyperactive immune
system to vaginal Candida spp [20].

Another finding is the high comorbidity with recurrent cystitis
(19, 5%) and post-coital cystitis (17,9%). Overall, 37, 4% of our
patients with vulvar pain have a history of recurrent cystitis and
multiple antibiotic treatments. Antibiotics alter the intestinal
and vaginal microbiota, stimulating an overgrowth of bowel

and vaginal Candida spp., concur in bowel inflammation and
predispose to more aggressive recurrent candidiasis, contributing
to RVVC [15,36,37]. Worth of note, the hyperactive pelvic floor
contributes as well to the biomechanical etiology of recurrent
post-coital cystitis reported by these patients.

Conclusion

Overall, the VuNet study contributes to a more comprehensive
reading of predisposing, precipitating, and maintaining factors
that contribute to vulvar pain. It helps clinicians recognizing
clusters of patients that present with RVVC as a predisposing
factor contributing to vestibular inflammation. This cluster often
presents with diabetic familiarity, suggesting a vulnerability to
recurrent Candidainfections due to poor glycemic control; allergies,
which may suggest a predisposition to aberrant inflammatory
responses to Candida antigens in the vulva. Finally, these patients
often display a hyperactive pelvic floor, a common denominator
of both introital dyspareunia/vestibular microlesions during
intercourse/RCCV and post-coital cystitis. They deserve a more
tailored, individualized multimodal approach, with a special focus
on RVVC, persistent vestibular inflammation, and hyperactive
pelvic floor. Looking carefully for women with a history of RVVC
and VVS/PVD, the physician may offer a more pathophysiological-
based treatment, with a higher rate of success.
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