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Abstract

Urinary tract infections are responsible for most human infections, these are caused by bacteria, fungi, protozoa
and associated microorganisms. The goal of this study was to determine the rate of vaginal infection-causing agents
in routine cytological exams and also to evaluate the characteristics of positive tested Pap smears. A retrospective
documental with descriptive aspect research was performed in a Clinical Pathology laboratory from Macei6-AL.
The results of the Pap smears exams for Trichomonas vaginalis, Gardnerella vaginalis, Candida spp and HPV were
arranged in a database as well as other data such as bacterial, protozoan, fungal and viral coinfections. The sample
was composed by 18.645 women who have undergone Pap smear exams from 2013 to 2017. Of these analyzed
exams, 27.4% in 2013, 10.9% in 2014, 10.6% in 2015, 15.2% in 2016 and 13.67% in 2017 were within normal range,
however more than half of these exams presented some infections caused by unspecific or microbiological agents.
By analyzing all the reports, 4.073 (21.84%) presented inflammations caused by some species of infectious agent
with the following rate order: G. vaginalis and T. vaginalis. Furthermore, it was possible to confirm high rates of
coinfection by and Candida spp. The rate of genital infections in this study highlights that there is a public health
matter that must be controlled, which points a greater need for monitoring, guidance and actions towards greater
awareness in order to prevent these problems.
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Resumo

Infecgdes do trato urinario sdo responsaveis pela maior parte das infec¢des humanas, sendo causadas por bactérias,
fungos, protozoarios, e por microrganismos associados. O objetivo deste trabalho foi determinar a frequéncia de
agentes causadores de infec¢des vaginais nos exames citologicos de rotina, bem como avaliar as caracteristicas
dos esfregacos positivos. Foi realizada uma pesquisa do tipo documental retrospectiva de aspecto descritivo, com
abordagem quantitativa, em um Laboratdrio de Patologia Clinica de Maceié-AL. Nesse sentido, os resultados dos
exames colpocitolégicos para Trichomonas vaginalis, Gardnerella vaginalis, Candida spp e HPV foram organizados
em um banco de dados, contendo os resultados para estes agentes, bem como a coinfecg¢do bacteriana, protozoaria,
fingica e viral. A amostra foi composta por 18.645 mulheres que realizaram exame colpocitolégico, no periodo de
2013 a 2017. Destes exames analisados 27,4% em 2013, 10,9% em 2014, 10,6% em 2015, 15,2% em 2016 e 13,67% em
2017, estavam dentro do limite da normalidade, porém mais que a metade desses exames analisados apresentou
algumas infecgdes causadas por agentes inespecificos ou microbiolégicos. Do total de laudos analisados, 4.073
(21,84%), apresentaram inflamagdes causadas por algum tipo de agente infeccioso, com a seguinte ordem de
frequéncia: G. vaginalis, e T. vaginalis. Além disto, foi possivel confirmar a elevada frequéncia de coinfec¢do entre
G. vaginalis e Candida spp. Os indices de infec¢des genitais nesse trabalho mostram que hd um problema de satde
publica que deve ser controlado, apontando uma necessidade maior de acompanhamento, orientagdes e de agdes
para uma maior conscientizagdo para prevenir esses problemas.
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1. Introduction

The urinary tract is the second most common human
infection occurring site, the first being the respiratory
tract (Lacerda et al., 2015). Among reproductive tract
infections, vulvovaginitis and vaginosis are noteworthy
and occurs when the physiological vaginal environment,
composed primarily of Lactobacillus, is altered, thus
allowing the proliferation of other microorganisms, and
may be associated with inflammatory conditions (vaginitis)
or vaginoses, which shows no evidence of inflammation
(Linhares et al., 2018).

The normal vaginal microbiota is formed by several
aerobic, anaerobic and facultative bacteria, being
highlighted in the literature as an important protective
factor against pathogens in the genital tract, and carries
important reproductive function defense mechanisms, as
it prevents multiplication of pathogenic microorganisms
(Klebanoff and Coombs, 1991; Resende et al., 2019).
Modifications in the vaginal microbiota can cause
cervicovaginal infections accompanied by an abundant,
homogeneous, grayish white, non-purulent vaginal
discharge, with an extremely unpleasant odor, known as
bacterial vaginoses (Gallo and Fabido, 2016).

Vulvovaginitis are some of the most common
gynecological issues that affect women’s health,
affecting vaginal walls causing itching, variations in
local pH, sometimes secretions and vaginal discharge,
which are the main factor that leads women to seek
a gynecologist (Greenbaum et al., 2019). Urinary tract
infections are caused by bacteria (bacterial vaginosis),
fungi (fungal vulvovaginitis), protozoa (trichomoniasis),
and by associated microorganisms (mixed vulvovaginitis)
(Silva et al., 2014a). These inflammatory processes affect
between 15% and 20% American women (Raugust and
Duarte, 2013).

In bacterial vaginosis the most frequently associated
species are Gardnerella, Atopobium, Prevotella, Megasphaera,
Leptotrichia, sneatia, Bifidobacterium, Dialister, Clostridium
and Mycoplasmas, although there are variations among
women (Nasioudis et al., 2017). Candidiasis is characterized
by a vaginal inflammatory process caused by the
proliferation of fungi in the vaginal environment that
leads to the appearance of symptoms (discharge, itching,
dysuria, dyspareunia). Candida albicans is the most frequent
agent (85% to 95% of cases) associated with candidiasis,
and in approximately 10% of cases other Candida species
are found (C. glabrata, C. tropicalis, C. parapsilosis and
C. guilliermondii). When there are four or more episodes
confirmed clinically and laboratorially in a 12-month
period, candidiasis is called recurrent vaginal candidiasis
(Ledger and Witkin, 2016; Linhares et al., 2018)

Trichomonas vaginalis is the etiological agent of
trichomoniasis, being responsible for the most common
non-viral sexually transmitted infection (STI) in the world
(Xavier et al., 2019). Although it is sexually transmitted,
it can also be transmitted through infected toilet seats.
Trichomoniasis affects most women on reproductive
age worldwide, with more than 170 million new cases
| year worldwide, among STIs. Asymptomatic infection
is the most common form, but multiple symptoms and
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pathologies can appear in both women and men, including
vaginitis, urethritis and prostatitis. The Ministry of Health'’s
National STI and AIDS Program, in a large national study,
estimated an incidence of trichomoniasis of 8.2% in
women and 1.9% in men, with the emergence of more
than 4.3 million new cases per year (Mosca and Mendonga,
2016; Nievas et al., 2018).

The diagnosis of vulvovaginitis and bacterial vaginosis
can be performed by several tests. In cases of bacterial
vaginosis, the diagnosis includes clinical manifestations
and fresh examination of vaginal secretion to identify clue
cells, pH assessment and odor test (Amsel et al., 1983).
The fresh examination of the vaginal content is also used
to identify fungi and Trichomonas (Camargo et al., 2015).
Molecular tests can be applied for the diagnosis of bacterial
vaginosis, candidiasis and trichomoniasis (Lowe et al., 2009;
Cartwright et al., 2013), and the culture of vaginal secretion
is used to identify fungi and protozoa, considered the gold
standard for detecting trichomoniasis (Machado and Souza,
2012; Lima et al., 2017). The process of vaginal secretion
culture has some limitations when compared to other
tests, as it has a higher cost of performance and the high
growth time of the parasite in the Diamond culture, that
lasts up to 7 days, in addition to the occurrence of culture
contamination by bacteria of female vaginal microbiota
(Ferraz et al., 2014; Lima et al., 2017)

Although there are several tests for detection of
vulvovaginitis and bacterial vaginitis, most gynecology
outpatient clinics in Brazil do not have the adequate
equipment to perform these tests (Camargo et al., 2015).
However, an alternative would be the diagnosis based
on clinical evaluation by observing these infection’s
characteristical signs and symptoms, which can be used
in virtually every health system level, as it is simple
and inexpensive (Brasil, 2014; Camargo et al., 2015).
However, the diagnosis based on clinical evaluation is
subjective and does not identify asymptomatic infections
(Ghebremichael, 2014).

Another method for detecting vulvovaginitis and
bacterial vaginitis is through routine cytological tests, such
as the Papanicolau test. This test is a routine procedure in
periodic gynecological evaluation, being widely used in
the prevention of cervical cancer and its precursor lesions.
In addition to being used in screening for cervical cancer,
this test enables the identification of microorganisms
from the bacterial microbiota and clue cells, providing
an accessible and highly useful specimen for diagnosing
bacterial vaginitis, candidiasis and trichomoniasis
(Camargo et al., 2015).

The Pap test is the main strategy to detect early lesions
and early disease diagnosis, even before the emergence of
clinical symptoms. According to the Brazilian Ministry of
Health'’s guidelines, the Pap test should be performed on
women with an active sexual life, giving priority to women
aged 25 to 64 years (Inca, 2019; Brasil, 2014).

Some studies have demonstrated the importance of the
Pap smear method for the diagnosis of vaginal infection
causing agents (Aragdo et al., 2019; Matos-Rocha, 2019;
Xavier et al., 2019; Resende et al., 2019). Thus, the objective
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of this work was to determine the frequency of agents that
cause vaginal infections in routine cytological exams, as
well as to evaluate the characteristics of positive smears

2. Materials and methods

A cross-sectional, descriptive study was carried out
with a quantitative approach. The research was carried
out in an Anatomo-Pathological Laboratory in the city
of Macei6-AL and was approved by the research ethics
committee of the Centro Universitirio Cesmac, under
protocol number 2,711,456.

The sample was conveniently non-probabilistic, using
the result of the cervical-vaginal material of sexually
active women, of any age group, by the examination of
the cytological smear stained using the Pap smear (Pap
smear), performed between the period of 2013 to 2017.

A registration form was drawn up to obtain data, in
which the characteristics were within normal limits
(negative results for inflammation and |/ or infections),
inflammations caused by non-specific agents (those
that do not have an infectious process), bacterial
(Gardnerella vaginalis), fungal (Candida spp), parasitic
(Trichomonas vaginalis) and others (cervical-vaginal sample
with absence of cellular material, menstruation due to
a large amount of red blood cells, or intense infection
making it impossible to see the microbiota).

As the laboratory where the research was carried out
records the results of exams for gynecological infections
electronically, these data were transcribed to an Excel
spreadsheet to be evaluated.

3. Results and Discussion

In this study, 18,645 cytological reports from the years
2013 to 2017 were examined, in which the vast majority
presented some inflammation, either of nonspecific origin
or caused by one or more infectious agents (Table 1).

The Pap smear test detects alterations in cervical cells.
Considered the best method to detect cervical cancer,
it identifies between 80% and 95% of the disease cases,

Detection of infections

including it’s initial stages, and can also identify non-
cancerous conditions such as infection or inflammation.
It is recommended to be performed from the beginning
of sexual activity (Brasil, 2014)

In the present study, 27.4% (1254) in 2013, 10.9% (393)
in 2014, 10.6% (371) in 2015, 15.2% (536) in 2016 and
13.67% (469) in 2017, of patients had an oncotic cytology
exam within normal limits (Graph 1), this cytology
is usually constituted by Lactobacilli, the presence of
vulvovaginal inflammations is frequently seen in sexually
active women, 21.84% (4,073) of the inflammations were
caused by some species of microorganism, 42.71% (7,962)
were caused by non-specific reasons and 19.24% (3,587)
by other causes (Graph 2).

Vulvovaginitis represents about 70% of the complaints
of patients who seek gynecological services and are
characterized by an inflammatory manifestation in the
lower genital tract. In vulvovaginitis, as they sometimes
show nonspecific symptoms, only laboratory exams
confirmation are reliable. Early detection and treatment are
fundamental as they prevent the growth of agents in the
upper genital tract, which can cause pelvic inflammatory

13.67
15.2
10.6
= 2013 =2014 =2015 2016 2017

Graph 1. Results of oncotic cytology exams regarding the absence
or presence of inflammation, between the years 2013 to 2017.

Table 1. Result of cytological examinations of women with infection and / or inflammation.

Other types of diagnostics 2013 % 2014 % 2015 % 2016 % 2017 %
Viral 39 0.85 38 1.06 24 0.68 21 0.60 16 0.46
Parasitic - - - - - - - - - -
Fungal 276 6 159 44 170 4.8 101 2.86 108 315
Bacterian 586 12.8 547 15.2 552 15.7 570 16.2 712 20.7
Parasitic+ fungal - - - - - - - - - -
Bacterian + Fungal 32 0,70 23 0,64 19 0,54 19 0,54 27 0,79
Bacterian + Parasitic 7 0.15 9 0.25 9 0.26 4 0.11 4 0.12
Bacterian + Fungal + Parasitic - - - - 1 0.03 - - - -
Non-specific inflammation 1708 373 1676 46.6 1772 50.4 1452 41.2 1354 3945
Others 671 14.7 751 20.9 599 17 824 234 742 21.62
Brazilian Journal of Biology, 2022, vol. 82, e238180 3/6
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disease (PID), sterility, infertility, and other complications
(Tabile et al., 2016).

In many gynecological services, vaginal discharge is
the main complaint of women attended, followed by
pruritus and vaginal odor, these symptoms are usually
indicative of vulvovaginitis and can interfere in their sexual
relationships. Given these considerations, prevention and
early identification of vulvovaginitis can be pointed as one
of the gynecological priorities in women'’s health care, in
order to offer the appropriate treatment for each scenario
(Tabile et al., 2016).

There are factors that may predispose the development
of recurrent vulvovaginitis, such as vaginal candidiasis,
which may be correlated with having diabetes mellitus, the
use of corticosteroids, antibiotics and oral contraceptives.
Apart from being pregnant, having bad hygienic habits and
using inappropriate clothing, such as very tight clothes
(Brandolt et al., 2017; Santos et al., 2017).

The most commonly found infectious agents in the
cytopathological exams analyzed were from bacterial
origin, G. vaginalis, followed by fungal, Candida spp.,
which can be found in the form of spores and hyphae or
associated, followed by those of viral origin, mainly by
human papilloma virus (HPV) and there were no cases of
isolated infection by the parasite T. vaginalis during the
five years analyzed, however this parasite is associated
with bacterial infections and were not associated with
fungal infections during the analyzed period (Graph 2).

Infection by these bacteria has been associated with
sociocultural factors such as age, lack of adequate sexual
education, educational level and occupation, which reflects
in habits such as poor hygiene manners, large number of
partners, early onset of a sexually active life and it is highly
associated with the lack of condom use (Silva et al., 2014b).

Candida spp. was the second most frequently found
infectious agent in the analyzed tests, present in 5.01%.
However, the simple presence of Candida spp. in vaginal
content does not always equals to bearing a disease,
since most women are completely asymptomatic
(Gunther et al., 2014).

According to Santos et al. (2017) about 75% of adult
women have at least one case of fungal vulvovaginitis
in their life, where 40 to 50% of these will experience
new outbreaks, if symptomatology is present, fungal
vulvovaginitis can be confirmed through tests that identify
the etiological agent.

45 4271
40
35
30
25 21.84
19.24

20 16.21
15
10

5

0

Nonspecific cause Infectious agent Other Normality

Graph 2. Result of cytological examinations of women with in the
normal range, between the years 2013 to 2017.
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Human papillomavirus, also known as HPV, is a virus
that sets on the skin or mucosa, affecting individuals of
both sexes. HPV is called the main cause of cervical cancer
(CC)and is also responsible for several sexually transmitted
infections, such as anal cancer, becoming the main
responsible for female mortality (Alkatout et al., 2015).

According to Nakagawa et al. (2010), HPV is among the
most prevalent STI, reaching about 291 million infected
women worldwide, mainly in the poorest countries, being
more common in sexually active young people. In Brazil,
national studies have registered a prevalence profile of
high-risk HPV infection similar to that of underdeveloped
countries: around 17.8% to 27%, with a higher prevalence
in women under the age of 35, as from 35 to 65 years old,
the rates remain from 12 to 15%.

HPV infections may remain asymptomatic for a long
time in individuals, who may be able to transmit the virus
without knowing it, so routine examinations are necessary
in order to detect the appearance of abnormalities,
such as warts, and itching in anus and genital organs.
Early diagnosis provides the tracing of early stage lesions, by
using a detection method known as oncotic colpocytology
or Pap smear exam (Simdes, 2019).

Primary prevention of cervical cancer may decrease the
risk of HPV contagion, the habit of using condoms is the
main method, able to prevent about 80% of HPV infection
(Herrington et al., 2015).

T. vaginalis vaginitis is an infection transmitted almost
exclusively during sexual intercourse. The incubation
period varies from 4 to 28 days, and the parasite can
infect the vagina, urethra or bladder, causing abundant,
foamy, yellowish-green or light and fetid vaginal fluid,
intense vulvar itching, burning and vulvitis, dysurias and
polyacuria and perineal discomfort (Meites et al., 2015).

Oncotic cytology is a great test to detect T. vaginalis,
the fresh test is also widely used to detect it and when it
is negative and trichomoniasis is suspected, culture in an
appropriate medium is indicated. It is performed under
anaerobic conditions, being the method of greatest sensitivity
and specificity (Mielczarek and Blaszkowska, 2016).

In the present study, it was observed a high frequency
of inflammations of non-specific cause, generally caused
by non-living agents, which can be classified as physical or
chemical factors. Physical agents can be trauma, radiation
and thermal agents, while chemicals can be caused by
caustic agents and anti-blast drugs. These can cause
biochemical and functional modifications, altering cell
morphology (Peres et al., 2015).

The diagnosis classified as others, which is seen in
Graph 2, refers to a result that differs from the others,
as it alludes in some cases to the absence of cellularity
in the analyzed samples, another object that fits this
classification is when the cytology presents a large
amount of red cells preventing adequate visualization
of the cells and this usually happens when the woman is
tested while menstruating, in this period of the cycle it is
not recommended to collect the material to be analyzed,
since it can interfere with the results, however, sometimes
the gynecologist performs it anyway, in addition to what
was previously written, there may be results that were
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correlated with biopsy, in this case it was also classified
in the category of others (Castro-Sobrinho et al., 2016).

Comparing this research with that of other authors,
the majority converged and minority diverged, as was the
case of Bonfanti and Gongalves (2010), which, in the case
of mixed infections, that is, associating microorganisms,
presented in his research a higher prevalence of fungus
+bacteria, after of fungus + parasite and lastly of bacteria
+ parasite, while in this research the association of
microorganisms of higher prevalence was fungus + bacteria,
followed by bacteria + parasite and fungus + parasite, this
divergence may have possibly occurred due to the low
number of analyzed samples.

Another divergence from Bonfanti’s research (2010) is
that his results presented 40.18% of the microbiota within
normal limits and 59.82% with the microbiota altered by
the presence of microorganisms. However, in the case of
isolated microorganisms, the research was similar, the most
common infection was caused by bacteria, then by fungi
and finally by parasites, he did not search for virus infection.

According to Tabile et al. (2016), his research analyzed
a sample of 200 tests in the years 2014 and 2015 and his
results showed a microorganism infections incidence order
similar to that of this research, in his work virus presence
analysis was not performed.

In another study found, according to the research by
Dall’alba and Jaskulski (2014), in which from January
2007 to January 2009, the results of cytopathological
exams of 296 women were evaluated, with a total
prevalence of microbiological agents examined were 73%
of 293 patients, 51% of whom were bacterial vaginosis by
G. vaginalis, 15% from Candida spp, and with 3% associations.

Finally, from all analyzed exams, only 16.21% were within
normal range, 42.71%, had an inflammation of non-specific
cause, 21.84% had an infectious inflammation, therefore it
is of great public and social relevance the knowing about
cytological examination and its preventive performance
at least once a year in order to treat infections, prevent
their transmission and prevent cervical cancer.

4. Conclusion

In the years of 2013 to 2017, 18.645 reports were
analyzed, in which a small number presented diagnoses
within the normal range, in most of the reports there was
an inflammation of non-specific cause and a considerable
part of the reports showed an infectious inflammation.

It was identified that the most prevalent infections
were those of bacterial origin caused by G. vaginalis,
followed by fungal, caused by Candida ssp., Viral (HPV) and
later parasitic, by T. vaginalis, the absence of this isolated
infection was notorious, having a positive result only when
associated with other infections in the five years analyzed.

The rates of genital infections in this study show that
there is a public health problem that must be controlled,
pointing to a greater need for monitoring, guidance and
actions towards greater awareness in order to prevent
these problems, thus oncotic cytology becomes relevant
in prevention of cervix cancer, being a cost-effective test
for HPV detection, in addition to identifying bacterial,
fungal and | or parasitic microorganisms.
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