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Abstract

Context: During pregnancy, sexually transmitted infections can be transmitted vertically to the fetus, leading to an increase in morbidity
and mortality for both mother and child. Aims: This study aimed to determine the profile of cervical and vaginal infections in pregnant
women receiving prenatal care in a single institute. Settings and Design: The study was conducted in a tertiary hospital. Molecular
testing was used to detect Chlamydia trachomatis, Neisseria gonorrhoeae, Mycoplasma genitalium, and Trichomonas vaginalis.
Materials and Methods: Samples of vaginal secretions were collected from pregnant women using the Aptima® Multitest Swab
Specimen Collection kit to test for the pathogens. The inclusion criteria consisted of pregnant women of 15-45 years of age receiving
prenatal care at the institute, irrespective of gestational age, who agreed to provide vaginal swab. The exclusion criterion was the
use of antibiotics in the preceding 3 months. Statistical Analysis: Frequencies and percentages were calculated for the pathogens
detected in the samples evaluated. Results: Overall, 200 samples were tested. Of the pathogens detected, there was a predominance
of T. vaginalis (15.5% of the samples) and C. trachomatis (14.5%), followed by M. genitalium (10.0%) and N. gonorrhoeae (0.5%).
Conclusion: Identifying the microorganisms present in the microbiota of pregnant women is of the utmost importance in assuring
the appropriate treatment for each pathogen, thus avoiding complications both for the woman and for her fetus. These results should
serve to stimulate the debate on implementing these tests as routine during prenatal care.
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Introduction

Sexually transmitted infections (STIs) are known to
originate from a variety of microorganisms transmitted
principally through sexual contact or by wvertical
transmission. Changes that occur during pregnancy,
including relative immunosuppression and anatomical and
hormonal changes, can facilitate transmission of different
pathogens and may alter the course of STIs.["

Although most STIs remain asymptomatic for prolonged
periods of time, they can develop into severe clinical conditions.
Chlamydia trachomatis, Neisseria gonorrhoeae, Mycoplasma
genitalium, and Trichomonas vaginalis, the pathogens
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investigated in the present study, can result in chronic pelvic
pain, sexual dysfunction, and infertility in women. Furthermore,
during pregnancy, they are associated with an increased risk
of prematurity, premature rupture of membranes, fetal loss,
intrauterine growth restriction, and even neonatal sepsis.”?!

C. trachomatis infection can progress to pelvic
inflammatory disease, with the consequent sequelae
resulting from that condition. In addition, this bacterial
infection is an important risk factor for the development
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of cervical cancer.’) Deaths resulting from C. trachomatis
infection are rare and in general are the result of
complications caused by progression of the infectious
disease. During pregnancy, the possibility of vertical
transmission involves a high risk of neonatal complications
as the infection may affect the throat and eyes of the
new-born infant, as well as other organs.™

N. gonorrhoeae infection, when symptomatic, presents as
pain at urination, pain in the lower abdomen, a yellow
or light-colored discharge, and pain or bleeding during
sexual intercourse. This infection can be associated with
severe complications during pregnancy and repercussions
for the new-born infant, including neonatal conjunctivitis,
pneumonia, endocarditis, and meningitis."!

When symptomatic, infections by the M. genitalium
bacterium are associated with cervicitis, dysuria,
dyspareunia, and burning or irritation of the genital organs.
Complications seen in women include sexually acquired
reactive arthritis, pelvic inflammatory disease, spontaneous
miscarriage, and a possibility of tubal factor infertility.[*

T vaginalis infects the urethra and vagina. The infection
caused by this pathogen is symptomatic in approximately
50% of cases, with signs and symptoms including macular
colpitis and vaginal discharge that is malodorous, frothy
yellow or greenish yellow, as well as itching, vulvar
irritation, and urinary symptoms such as dysuria and
frequent urination.!”? In pregnant women, infection by this
pathogen has been associated with premature rupture of
membranes, low birthweight, and perinatal death.®

According to data from the Ministry of Health, STIs are
associated with a possible 18-fold increase in the likelihood
of human immunodeficiency virus (HIV) transmission as
the pathogens involved may lead to lesions on genital
organs, facilitating contact with the secretions and blood of
HIV-positive individuals."!

All pregnant women and their sexual partners should be
investigated for STIs and be provided with information on
the risk of perinatal infection. To be effective, the screening
for STIs in a population depends on various factors including
access to a health-care service, testing coverage, and appropriate
treatment.['” Factors that must be taken into consideration
when diagnosing and treating STIs during pregnancy include
identifying the pathogen that causes the disease, its incubation
period, and the clinical presentation of the disease.””!

Given the importance of diagnosing and treating STIs
in pregnant women in a timely fashion to avoid severe
maternal and neonatal complications, the objective of the
present study was to determine the profile of the vaginal
microbiota of pregnant women receiving prenatal care at a
public health-care facility, with specific molecular testing
being used to detect C. trachomatis, N. gonorrhoeae,
M. genitalium, and T. vaginalis.

Materials and Methods

This study forms part of the procedures involved in
implanting pilot tests within the public health-care service,
in which a total of 3654 pregnant women receiving
prenatal care in all the geographical regions of Brazil
(north, northeast, mid-west, southeast, and south)
were evaluated. The total sample size was calculated
by estimating the prevalence rate of infection by N.
gonorrhoeae in pregnant women of 15-45 years of
age, with a 95% two-sided confidence interval of 1.5%.
Calculation was based on a prevalence rate of 0.6%.'!]

This cross-sectional study was conducted with pregnant
women receiving care in a tertiary hospital in the southeast
of the country between February 2022 and March 2022.
Vaginal swab were collected from 200 pregnant women
attending the prenatal clinic, using the Aptima® Multitest
Swab Specimen Collection kit. These samples were
stored at —20°C for 20 days and then sent in dry ice
to the Molecular Biology, Microbiology and Serology
Laboratory for testing and analysis. At the laboratory,
the samples were stored at —80°C until the assays were
performed. After the samples were thawed, they were
checked against a spreadsheet used to anonymize the
samples, labeled with the barcode corresponding to the
code for each individual sample, and tested using a Hologic
Panther instrument. The method applied to detect RNA
targets was isothermal transcription-mediated amplification
using reverse transcriptase and DNA-dependent RNA
polymerase, based on the ability of specific hybridization
of complementary DNA oligonucleotides to determine the
presence or absence of targets.

The inclusion criteria were pregnant women of 15-45 years
of age receiving prenatal care at the institute, irrespective
of gestational age, who agreed to provide vaginal swab
to test for the microorganisms evaluated in this study.
The exclusion criterion was having used antibiotics in
the preceding 3 months and advanced stage of pregnancy
because specimens cannot be collected.

The institutional review board approved the study protocol
under reference number 63837722.3.0000.5065. All the
participants gave their written informed consent and their
anonymity and privacy were guaranteed.

The statistics procedures were based on the descriptive
statistics tools and as the variables were categorical, data
collection of frequencies and calculation of proportions
ware carried out with 95% confidence interval with graphic
design.

The statistics procedures were made using SPSS 26.0
program for statistical analysis by IBM® from Brazil.

Results

Analysis of the 200 samples collected from the pregnant
women who participated in the study allowed the
percentage of each one of the pathogens tested here
to be calculated. The most common infections found
in this sample of pregnant women were 7. vaginalis,
found in 31 samples (15%) and C. trachomatis, detected
in 29 samples (14.5%). M. genitalium was detected in
20 samples (10%) and N. gonorrhoeae, the least common
infection, was detected in 1 sample (0.5%) [Table 1].

In 11 (5.5%) of the 200 samples, two different
pathogens were found simultaneously in the vaginal
flora: C. trachomatis and N. gonorrhoeae were
present concomitantly in one of the samples (0.5%);
C. trachomatis and M. genitalium were found
together in three samples (1.5%); C. trachomatis and
T. vaginalis were found in four samples (2.0%); and
M. genitalium and T. vaginalis were found in another three
samples (1.5%) [Figure 1].

Discussion

Overall, the results of this study are in agreement with the
most recent data for Brazil as a whole, as discussed hereafter.

The prevalence of C. trachomatis found in the present
study was 14.9%, a figure that is similar to rates reported
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Table 1: Results of the analysis of vaginal swab from pregnant women using molecular testing

Pathogen Detected, n (%) Not detected, n (%) Invalid results, n (%) 95% CI
Chlamydia trachomatis 29 (14.5) 171 (85.5) 0 14.5 (9.6-19.4)
Neisseria gonorrhoeae 1 (0.5) 199 (99.5) 0 0.5 (0.0-1.5)
Mycoplasma genitalium 20 (10.0) 180 (90.0) 0 10 (5.8-14.2)
Trichomonas vaginalis 31 (15.5) 169 (84.5) 0 15.5 (10.5-20.5)
Total 200 (100.0) 0
Cl: Confidence interval
45 - DNA mini kit (brand QIAGEN®). The frequency of
4 = C. trachomatis + N. gonorrhoeae T. vaginalis in the pregnant women analyzed was 19%.!'"!
41 ® C. trachomatis + M. genitalium The cqmposition of'the vglginal microbiota is affected
35 | = C. trachomatis + T. Vaginalis by various factors, including hormonal factors, sexual
o behaviors, infections, the use of antibiotics, hygiene, and
3 = N. gonorrhoeae + M. genitalium even the woman’s life cycle (infancy, menace, or post
uN. gonorrhoeae + T. vaginalis menopause).l'”l Progesterone and estrogen levels during
2.5 = M. genitalium + T. vaginalis pregnancy affect vaginal pH and can play a role in the
5 ] C. trachomatis + N. gonorrhoeae Color}iza}tion of the_ vagina by different.mi.croorgani.sr_ns.
+ M. genitalium Identifying these microorganisms is crucial in determining
15 | C. trachomatis + N. gonorrhoeae potential complicating factors during pregnancy and in
+T. Vaginalis avoiding vertical transmission to newborns.!"”!
1 However, controlling STIs requires the engagement of
05 healthcare professionals in applying the resources available
a within the public health-care network to organize health-care
0 services and provide satisfactory care for individuals with
Total STIs. Appropriate care and treatment are crucial steps in

Figure 1: Number of samples testing positive for more than
one pathogen. C. trachomatis: Chlamydia trachomatis,
N. gonorrhoeae: Neisseria gonorrhoeae, M. genitalium: Mycoplasma
genitalium, T. vaginalis: Trichomonas vaginalis

in other studies. A study on maternal C. trachomatis
infections and preterm births, conducted in a University
Hospital in Vitoria, Brazil, investigated 323 pregnant
women and reported a prevalence of C. trachomatis
of 13.9% (45 cases).['” In another Brazilian study on
the prevalence of C. trachomatis and risk behaviors,
samples were collected from 562 pregnant women aged
15-24 years, with a prevalence of C. trachomatis infection
of 12.3% being reported.!'”

The prevalence of chlamydia and gonococcus infection
was investigated in 3303 pregnant women with a mean
age of 23.8 years who were receiving prenatal care within
the public healthcare network in the following Brazilian
cities: Manaus, Fortaleza, Goiania, Rio de Janeiro, Sao
Paulo, and Porto Alegre. Vaginal swab were collected
using a specific swab for hybrid capture. Results showed a
prevalence of chlamydia infection of 9.4% and a prevalence
of gonococcus infection of 1.5%. Furthermore, of the 273
women who tested positive for chlamydia infection in that
study, 27 (10%) also tested positive for gonococcus.!'

A study on M. genitalium infection and premature birth
evaluated vaginal swab from 1349 pregnant women with
a gestational age of 20-25 weeks, with results showing a
prevalence of M. genitalium of 18%.01")

A study on the prevalence and validation of tests for
the diagnosis of 7. vaginalis in pregnant, nonpregnant,
and HIV-positive women evaluated 100 pregnant women
receiving care in Goiania, Brazil. Four diagnostic
techniques were compared for detection of the parasite: wet
mount examination, culture, Papanicolaou stained smears,
and polymerase chain reaction (PCR). For the PCR test, a
positive control for 7. vaginalis was prepared from culture
isolates followed by DNA extraction using the QIlAamp

breaking the chain of transmission of STIs and HIV.['”

According to the Ministry of Health guidelines, in
suspected cases of STIs, vaginal swab should be collected
for laboratory examination at primary health-care level;
however, easy access to laboratory facilities to carry out
molecular testing, as used in the present study, is crucial
in guaranteeing early detection and adequate treatment in
pregnant women and their sexual partners.!'”)

The clinical protocol and treatment guidelines for the
comprehensive health care of individuals with STIs!
define the treatment to be given for each one of the agents
investigated here and recommend treating the sexual
partners of pregnant women. The recommendations on the
appropriate drugs and doses are summarized in Table 2.

When access to treatment is poor, the duration and
transmissibility of infections tend to be greater. Combined
actions of prevention and appropriate care can contribute
toward achieving the expected results in the control of
STIs. The Ministry of Health recommends the combined
prevention strategy that includes individual and collective
prevention, offering laboratory diagnosis and the treatment of
asymptomatic STIs, and monitoring symptomatic STIs through
protocol-based management. One of the principal focuses is
on compliance with treatment and treating sexual partners.!”!

Providing care for individuals with an STI should not be
based exclusively on curing the infection identified, but
also on preventing coinfection by other STIs and avoiding
the complications resulting from the infection. Applying
health-promoting actions through individual and collective
education is a strategy that should be adopted when the
patients are receiving care at the health-care units.!'"

In the case of the sexual partners of pregnant women with
STIs, diagnosis should be presumed based on the agent
identified in the woman, and the same treatment should
be prescribed. If the partner does not attend the scheduled
appointment, some strategies can be adopted according
to the availability at each healthcare unit, as long as
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Table 2: The treatment recommended according to the
etiological agent, as defined in the clinical protocol and
treatment guidelines for the comprehensive healthcare
of individuals with sexually transmitted infections!!

Etiological agent

Recommended treatment

Neisseria Ceftriaxone 500 mg, intramuscular, single dose +
gonorrhoeae azithromycin 500 mg, 2 tablets, orally, single dose
Chlamydia Azithromycin 500 mg, 2 tablets, orally, single dose
trachomatis

Mycoplasma Azithromycin 500 mg, 2 tablets, orally, single dose
genitalium

Trichomonas Metronidazole 400 mg, 5 tablets, orally, single dose
vaginalis (total dose for treatment 2 grams) or metronidazole,

250 mg, 2 tablets, orally, twice a day for 7 days

Source: The clinical protocol and treatment guidelines for the
comprehensive healthcare of individuals with sexually transmitted
infections!®

confidentiality is respected, there is no coercion and the
individual is protected against discrimination.!!%!

The safety of drugs during pregnancy is an essential choice
for treatment. Drugs should be used during pregnancy
only if the expected benefits to the mother outweigh the
potential risks to the fetus, and all drugs should be avoided,
if possible, during the first trimester because of the risk of
a teratogenic effect.

An important discussion to be held if the results of the
present study are to be used to implement public policies
concerns the ideal moment in pregnancy at which to collect
vaginal swab and begin treatment according to the potential
for complications during pregnancy and the possibility of
vertical transmission.

Conclusion

The present study found a predominance of 7. vaginalis
and C. trachomatis, followed by M. genitalium and N.
gonorrhoeae. Evaluating the vaginal microbiota of pregnant
women is of the utmost importance in implementing the
appropriate treatment for each pathogen, consequently
avoiding complications, both for the woman and for her fetus.

Although the use of molecular testing for the detection
of C. trachomatis, N. gonorrhoeae, M. genitalium, and
T vaginalis in pregnant women has yet to be included in
the public policies of the Brazilian national health service,
the results of the present study may encourage reflection
and stimulate debate regarding the future inclusion of these
tests as routine in prenatal care.
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