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ABSTRACT

The objective of this study was to correlate recurrent vulvovaginitis and Sexually Transmitted Infections
(STIs) and analyze the importance of adding the Polymerase Chain Reaction (PCR) test for STIs to the
diagnostic work-up of recurrent vulvovaginitis. The descriptive, cross-sectional, observational and
retrospective research method was adopted. The medical records of 115 patients treated at a gynecological
office were evaluated, who had positive PCR tests for STIs with some microorganism from August 2021
to October 2023. A large number of these patients, corresponding to 26%, had repeated discharges and at
least 50% of them were proven to be cured of these discharges after STI treatment. It appears that there
may be a relationship between recur-rent vulvovaginitis and STIs, however, it is important to expand this
research topic, as the study has limitations.

Keywords: Sexually Transmitted Infections; Bacterial Vaginosis; Vulvovaginal Candidiasis; Multiplex
Polymerase Chain Reaction.

RESUMO

O objetivo desse estudo foi correlacionar Vulvovaginites Recorrentes e InfeccBes Sexualmente
Transmissiveis (IST’s) e analisar a importancia de acrescentar, na propedéutica diagnostica das
vulvovaginites de repeticdo, a realizacdo do exame de Reagdo em Cadeia de Polimerase (PCR) para IST’s.
Foi adotado 0 modo de pesquisa descritiva, de corte transversal, observacional e retrospectivo. Foram
avaliados prontuérios de 115 pacientes atendidas em consultério ginecolégico, que tiveram exames de PCR
positivo para IST’s com algum microrganismo, de agosto de 2021 a outubro de 2023. Um ntimero alto
dessas pacientes, que corresponde a 26%, apresentaram corrimentos de repeticdo e pelo menos 50% delas
foram comprovadamente curadas desses corrimentos apds tratamento da IST. Constata-se que pode haver
uma relagdo entre vulvovaginites recorrentes e IST's. No entanto, é importante a expansdo dessa temética
de pesquisa, visto que o estudo possui limitacdes.

Descritores: Infeccdes Sexualmente Transmissiveis; Vaginose Bacteriana; Candidiase Vulvovaginal;
Reacdo em Cadeia da Polimerase Multiplex.

RESUMEN

El objetivo de este estudio fue correlacionar la vulvovaginitis recurrente y las Infecciones de Transmision
Sexual (ITS) y analizar la importancia de agregar la prueba de Reaccion en Cadena de la Polimerasa (PCR)
para ITS al estudio diagnostico de la vulvovaginitis recurrente. Se adoptd el método de investigacion
descriptivo, transver-sal, observacional y retrospectivo. Se evaluaron las historias clinicas de 115 pacientes
atendidas en un consulto-rio ginecolégico, quienes tuvieron pruebas PCR positivas para ITS con algin
microorganismo desde agosto de 2021 hasta octubre de 2023. Un gran nimero de estas pacientes,
correspondiente al 26%, tuvieron secreciones vaginales recurrentes y Se demostro que al menos el 50% de
ellas se curaron de estas secreciones después del tratamiento de las ITS. Parece que puede haber una
relacion entre la vulvovaginitis recurrente y las ITS, sin em-bargo, es importante ampliar este tema de
investigacion, ya que el estudio tiene limitaciones.

Descriptores: Infecciones de Transmisién Sexual; Vaginosis Bacteriana; Candidiasis Vulvovaginal;
Reaccion en Cadena de la Polimerasa Multiplex.
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INTRODUCTION

Vulvovaginitis and vaginosis are infections of the female reproductive tract in
which the physiological vaginal environment is altered, allowing the proliferation of other
microorganisms, in addition to the natural flora, where Lactobacillus® predominates.

Vulvovaginitis and vaginosis represent one of the most frequent complaints of
pathological vaginal discharge, accounting for the majority of gynecological
consultations2. Gardnerella Vaginalis and Candida Albicans are the causative agents of
the most common vaginitis. Its main symptoms include odor, pruritus, dyspareunia,
burning, which impairs the quality of life of affected women, in addition to being
associated with pelvic and urinary infections, and endometritis®*,

Bacterial Vaginosis (BV) affects women of childbearing age, pre-menopausal
women, and pregnant women, with an incidence rate ranging from 30% to 50%.° It is
characterized by an alteration in the vaginal microbiota of aerobic Lactobacillos, leading
to the proliferation of anaerobic bacteria, including Gardnerella vaginalis, Atopobium
vaginae, Mobiluncus spp., Bacteroides spp. and Prevotella spp®. The diagnosis is made
by the presence of three of the four Amsel Criteria, which are: homogeneous vaginal
discharge, similar to milk; foul odor released by the addition of potassium hydroxide
(KOH) at 10%; Vaginal pH above 4.5; presence of clue cells on fresh examination®®. In
ideal situations, the Nugent score is used for diagnosis, which considers the Gram result
of vaginal secretion and cytopathology, visualizing clue cells’.

Despite the variability of treatments, more than half of women experience
recurrence of symptoms in less than a year. Although there is no universally accepted
definition of recurrent bacterial vaginosis, studies have defined it as three or more
confirmed episodes within twelve months®.

On the other hand, Vulvovaginal Candidiasis (CVV) is a fungal infection caused
mainly by Candida Albicans. After anaerobic BV, it is considered the most common
vaginal infection. Studies indicate that it can affect up to 75% of women of reproductive
age at least once in their lives, and up to 9% of women have more than three episodes per
year, which is defined as recurrent vulvovaginal candidiasis (CVVR)®.

The vaginal mucosa is the gateway to different pathogenic microorganisms®. The
bacteria that colonize the vagina, especially lactobacilli, are considered the first line of
defense against infections®. When there is no vaginal microflora due to lactobacilli, there
is an alteration of the microbiota, making the environment susceptible to urogenital
infections10. Changes in the vaginal microbiome, especially those that cause bacterial
vaginosis, are associated with increased risk of sexually transmitted infections, such as
human papillomavirus (HPV), human immunodeficiency virus (HIV), and pelvic
inflammatory diseases, related to pathogens such as Neisseria gonorrhoeae, Chlamydia
trachomatis, and Trichomonas vaginalis. Delay in treatment can have long-term
consequences, such as infertility and chronic pelvic pain®, .

Genital mycoplasmas, such as Mycoplasma genitalium, Mycoplasma hominis,
Ureaplasma urealyticum, and Ureaplasma parvum, can be found in the normal
microbiota of the vagina, but are associated with adverse outcomes during pregnancy
(such as premature labor and premature rupture of membranes), urethritis, and infections
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after surgical procedures® 2, Such species have been detected in cervical samples from
patients with salpingitis and acute endometritis and have been associated with cervicitis®.

In recent years, through techniques based on the analysis of the polymerase chain
reaction (PCR), it has been possible to detect genes involved in the pathogenicity of
several bacterial isolates, allowing the identification, in a single sample, of
microorganisms found within the vaginal ecosystem, in healthy and pathological
conditions®>!2, Called Multiplex Polymerase Chain Reaction, these tests represent the first
line of diagnosis of STIs in developed countries and, through them, it is possible to
identify up to six etiological agents in a single test: Neisseria gonorrhoeae, Chlamydia
trachomatis, Mycoplasma  genitalium, Mycoplasma hominis, Ureaplasma
urealyticum/parvum and Trichomonas vaginalis®3.

At the level of the Unified Health System (SUS), the diagnosis of STIs is usually
based only on anamnesis and clinical examination data, and sometimes some simpler tests
are performed, such as vaginal pH measurement, amine test, bacterioscopy, Gram and
culture, when availablel. PCR tests are carried out by several laboratories, but only at the
supplementary health level.

In a study carried out with 175 patients treated by gynecologists at the School of
Primary Care (CEAP) of the Christus University Center, in the city of Fortaleza, Cear3,
23% of women were diagnosed with vaginitis, vulvitis or vulvovaginitis; 7% with
Bacterial Vaginosis; 6% with Candidiasis; 1% with Inflammatory Disease no specific;
1% with perineal pelvic pain; 1% with trichomoniasis. These diagnoses would be better
clarified if PCR for STIs were available*.

In view of the above, it is noted that changes in the vaginal microbiota are
associated with an increase in genital tract infections, with the increased risk of acquiring
sexually transmitted infections, which generate negative consequences in the long term,
gaining greater relevance. For this reason, this study aimed to correlate recurrent
vulvovaginitis and STIs and to analyze the importance of adding PCR testing for STIs to
the diagnostic workup of recurrent vulvovaginitis.

METHODS

To carry out this study, the descriptive, cross-sectional, observational, and
retrospective research method was adopted.

The research was carried out by gynecologists and obstetricians from the School
of Public Health of Ceard — ESP/CE and by a resident student of Gynecology and
Obstetrics at the same institution. The period chosen was from August 2021 to October
2023, and the study location was the researchers' doctor's office.

The population consisted of patients assisted during general gynecology
outpatient consultations of the complementary health system, who had microorganisms
found in the PCR test for STIs. A total of 282 PCR reports for STIs were analyzed,
accessed through the electronic database of the physician who requested the test, and
separate reports with the presence of at least one microorganism.

Data from patients with abnormal PCR tests were obtained from electronic
medical records. The collection instrument was developed using the Google forms
collection tool and consisted of a questionnaire in the form of a checklist. The questions
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in the questionnaire included: obstetric gynecology history (age, marital status, parity,
and contraceptive method), diagnostic criteria for recurrent vulvovaginitis, medications
used, and treatment performed.

All patients diagnosed with recurrent vulvovaginitis by clinical examination or
PCR for candidiasis or bacterial vaginosis (3 or more episodes in one year) were included
in the study. Patients who did not meet the criteria for recurrent vulvovaginitis or who
had already received tests were excluded from the sample PCR samples collected in
another service. Patients with immunosuppression and immunodeficiencies already
diagnosed prior to the consultation were also excluded.

Patients were considered cured if, after treatment of the microorganism found in
PCR for STI and treatment of vulvovaginitis, they no longer complained of recurrent
vaginal discharge in subsequent consultations.

Google Colab was used for the descriptive analysis of data in the construction of
a script, which generated graphs and tables using the Python language.

The project was carried out after approval by the Ethics Committee for Research
involving human beings of the School of Public Health of Ceara (ESP-CE), under opinion
No. 6,119,122. In addition, it is noteworthy that the research complied with Resolution
No. 466/2012, which comprises scientific research with human beings.

RESULTS

A total of 282 PCR results for STIs were analyzed. Of these, 115 tested positive
for one or more microorganisms, corresponding to 40% of all patients. Of the patients
with PCR-positive microorganisms for STlIs, the predominant age group was 24 to 40
years, corresponding to 74.8%; being under 24 years old, 11.3%; between 40 and 55 years
old 11,3%; and between 55 and 65 years old, 2.6%.

When analyzing contraceptive methods, it was found that most patients did not
use any contraceptive method or used an intrauterine device (IUD) and only 13 patients
(11%) used condon as individual or combined contraception.

Of the total number of patients studied and with a positive test, 77 returned to treat
the microorganism and 38 did not return. Of the patients treated, the vast majority used
Doxycycline 100mg, every 12 hours, for 7 days.

Of the total number of patients, 30 (26%) had recurrent vaginal discharge, and
several treatments had already been performed, 22 cases of Vulvovaginal Candidiasis
(19.1%), six cases of Bacterial Vaginosis (5.2%) and two cases of indeterminate
Vulvovaginitis (1.7%) (Graph 1).
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Graph 1: Percentage of patients who had recurrent vaginal discharge and the type of inflammatory
condition found.
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Of the 22 patients with recurrent Vulvovaginal Candidiasis, only 19 underwent
specific treatment for the microorganism found in PCR examination, leaving 11 cured,
seven without information after treatment and four not cured. Of the six patients with
recurrent bacterial vaginosis, three patients were cured, two patients had no information,
and one was not cured (Graph 2).

Graph 2: Number of patients cured of vaginal discharge according to the inflammatory condition
found.
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In cases of recurrent Bacterial Vaginosis, the microorganisms found were
Mycoplasma Hominis, Ureaplasma Parvum and Ureaplasma Urealyticum; and in cases
of Recurrent Candidiasis, Mycoplasma hominis, Ureaplasma Parvum and Ureaplasma
Urealyticum. No cases of recurrent vulvovaginitis were found in patients with Neisseria
gonorrhoeae, Chlamydia trachomatis and Trichomonas vaginalis (Table 1).
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Table 1: Distribution of microorganisms found in Multiplex PCR tests by inflammatory condition.
(The sum exceeds the sample number, as the microorganisms were counted individually)

Total number of Recurrent Recurrent

Microorganism exams Vulvovaginal Bacterial

N= 282 Candidiasis Vaginosis
Chlamydia trachomatis 6 0 0
Neisseria gonorrhoeae 1 0 0
Trichomonas vaginalis 2 0 0
Mycoplasma genitalium 1 0 0
Mycoplasma hominis 45 13 4
Ureaplasma urealyticum 24 3 2
Ureaplasma parvum 88 19 4
Negative Results 167 - -
Positive Results 115 22 6
Only 1 microorganism detected 72 11 2
Multiple organisms detected 43 11 4

Source: Produced by the authors.

The patients who did not have their vulvovaginitis cured had the following
microorganisms: Mycoplasma Hominis and Ureaplasma Parvum (Table 2).

Table 2: Number of patients cured according to the microorganism found in Multiplex PCR
examination.

Microorganism Cured Unhealed
Chlamydia trachomatis 0 0
Neisseria gonorrhoeae 0 0
Trichomonas vaginalis 0 0
Mycoplasma genitalium 0 0
Mycoplasma hominis 9 3
Ureaplasma urealyticum 2 0
Ureaplasma parvum 11 5
Only 1 microorganism detected 7 2
Multiple organisms detected Number 7 3
of patients 14 5

Source: Produced by the authors.

DISCUSSION

In recent years, much has been studied about the vaginal microbiota, its
relationship with women's reproductive health, and the risk of acquiring sexually
transmitted infections. Today, it is known that the composition of the vaginal microbiota
is the first line of defense against pathogenic microorganisms, and the breaking down of
this barrier, mainly due to behavioral and environmental issues, can cause harm?*®: 16,

Ravel et al, in 2011, analyzed the bacterial vaginal community of 396 North
American women of diverse ethnicities and concluded that, for the human vagina, there
is no single central microbiome, but several central microbiomes defined by I-V
community groups. Community groups I, I, 111 and V are dominated by Lactobacillus
spp., while community group 1V is characterized by a scarcity of Lactobacillus spp. and
a diversity of strict and facultative anaerobes?®.

In the Brazilian study published by Marconi et al., in 2020, in which vaginal flora
from 609 women of reproductive age were studied and divided into five bacterial
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communities, according to Ravel et al, bacterial community IV prevailed in 27.4%,
reflecting the bacterial vaginosis rate of 28.6%. The prevalence of vaginosis is relevant,
considering the association between abnormal vaginal microbiota, adverse pregnancy
outcomes, and increased risk of acquiring STIs. In addition, almost half of the women
who tested positive for at least one of the three STIs investigated in this study (Neisseria
gonorrhoeae, Chlamydia trachomatis and Trichomonas vaginalis) had bacterial
community V2.

There is already a consensus in several studies on the relationship between
bacterial flora imbalance with the prevalence of non-lactobacilli and the acquisition of
STIs. However, in this study, we sought to answer whether the treatment of STIs would
be able to help balance the vaginal flora and cure recurrent vulvovaginitis. To this end,
we started by analyzing PCR results for STIs, as they are currently the most sensitive tests
for screening sexually transmitted infections, approximately 20-30% more than other
testst’.

Of the microorganisms found, Neisseria gonorrhoea and Chlamydia trachomatis
may be asymptomatic, but should be treated for the risk of pelvic inflammatory disease
(PID), ectopic pregnancy, and tubal infertility. Chlamydia trachomatis infection is also
associated with adverse pregnancy outcomes, such as chorioamnionitis, preterm birth and
low birth weight. Mycoplasma genitalium is an emerging STI and is believed to be
associated with urethritis, cervicitis, PID, and tubal infertility’®. Such microorganisms
were found in 8.6% of the sample and were associated with dysbiosis, but none of them
were associated with cases of recurrent vulvovaginitis in our study.

On the other hand, the microorganisms Mycoplasma hominis, Ureaplasma
parvum and Ureaplasma urealyticum were the main microorganisms found in the
samples of patients with recurrent vulvovaginitis. Called genital mycoplasmas, they are
commonly found colonizing the genital tract of asymptomatic women. They are pointed
out as innocent in non-pregnant women. However, there is an association with obstetric
events, such as premature labor, low birth weight, premature rupture of membranes,
spontaneous abortion, and neonatal death!® %,

However, there are inconsistencies between studies and uncertainty about the
interaction of these specific organisms and the vaginal microbiota in general, generating
divergences in recommendations for testing and treatment*®. It is not yet known whether
these microorganisms corroborate the acquisition of recurrent vulvovaginitis and whether
treating them would bring benefit, as well as in the treatment of Neisseria gonorrhoea,
Chlamydia trachomatis and Mycoplasma genitalium, microorganisms known to be
pathogenic.

CONCLUSION

The study demonstrated the existence of a high rate of women who have some
pathogenic microganism in vaginal secretion. Of these women, the vast majority are
young people who do not use condoms, paying attention to the behavioral exposure that
predisposes them to the acquisition of STIs.
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A high number of these patients, which corresponds to 26%, had recurrent
discharge and at least 50% of them were proven to be cured of these discharges after STI
treatment.

There is, therefore, a relationship between recurrent vulvovaginitis and STls, and
it is possible to achieve a cure of the discharge condition, based on the research and
treatment of the microorganism found.

It is important, however, to expand this research theme, since it has limitations
that involve the number of patients, the fragile diagnostic and treatment criteria, and the
difficulty with incomplete data in the medical records. In addition a long-term follow-up
of such patients would be necessary to really prove the cure of recurrent vulvovaginitis.
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