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ABSTRACT

The vaginal microbiome is dominated by Lactobacillus
spp. and the depletion of these microorganisms have been
associated with adverse conditions that can affect women'’s
health. Disturbance of the vaginal niche with a non-
lactobacillary microbiota is associated with susceptibility to
some diseases, such as obstetric alterations and infertility,
resulting in failure in natural pregnancies and increased
demand for assisted reproduction treatments. The present
study sought to understand the influence of Lactobacillus
spp. and fertility female. A systematic search was performed
in the following databases: PubMed, MEDLINE, SciELO and
LILACS, using the keywords: “Microbiome”; “Lactobacillus”
and “Female Infertility”, published in the last five years.
The search resulted in 92 articles; however, 38 articles
were excluded due to duplicity, 23 articles were excluded
in the selection title/abstract, leaving 31 articles for full
reading. In the end, 18 articles were analyzed. The studies
encompassed a total of 2,011 women, using 27 types of
samples to verify the composition of the microbiome. The
eighteen articles that reported the microbiome of fertile
women were constituted by a dominance of Lactobacillus
spp. who joined to positive predictive outcomes in
reproduction, while infertile women showed a dysbiotic
profile. Therefore, analyzing bacterial patterns would allow
a personalized diagnosis, which could favor personalized
therapy for prevention and treatment of certain diseases.
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INTRODUCTION

The microbiota is the formation of communities of mi-
croorganisms that live inside or on the external surface
of the human body and its genomic constitution is called
microbiome. Under ideal circumstances, the vaginal mi-
crobiota is populated by over 200 bacterial species, which
suffer genetic, environmental and behavioral influences, in
addition to be influenced by the oral, rectal and penile mi-
crobiota (Auriemma et al., 2021; Martin, 2012; Mendling,
2016).

The healthy vaginal microbiota consists mainly of res-
ident species of Lactobacillus, such as L. crispatus, L. in-
ers, L. jensenii and L. gasseri. These microorganisms act
as probiotics and inhibit the overgrowth of other bacte-
rial species, for several direct and indirect antipathogen-
ic mechanisms. Directly by producing active components

such as lactic acid and hydrogen peroxide (H,O,), which
kill or directly inhibit pathogens. In an indirect way, they
form microcolonies that adhere to the epithelial cells and
create a physical barrier against the adhesion of certain
microorganisms, in addition to promoting the stimulation
of host defense mechanisms against infections Sexually
Transmitted Diseases (STIs) (Auriemma et al., 2021; Cec-
carani et al., 2019; Franasiak & Scott, 2015; Jespers et al.,
2012; Younes et al., 2018).

Throughout the menstrual cycle, hormonal fluctuations
influence conditions environmental conditions of the vagi-
nal lumen and, in turn, resident bacteria. The vaginal mi-
crobiota of mother serves as a source of colonization for
the baby and around the first two to four weeks after birth,
maternal estrogen promotes proliferation and thickening
of the vaginal mucosa. Subsequently, the accumulation of
lactic acid leads to a decrease in pH vaginal. This phase
is short-lived, as maternal estrogen is metabolized, the
epithelium vagina begins to thin and the glycogen levels
decrease, thus raising the pH vaginal. In prepuberty, the
microbiota is populated by a wide range of species of aer-
obic, strictly anaerobic and enteric bacteria, being com-
pared to that of women adults with bacterial vaginosis.
With menarche comes follicular development, leading to
systemic production of estrogen, which causes the vaginal
epithelium to begin to thicken and increase deposition of
glycogen, mainly in the intermediate cells. The epitheli-
al maturation ends up selecting microorganisms such as
Lactobacillus, Atopobium, Leptotrichia, Leuconostoc, Me-
gasphaera, Pediococcus, Streptococcus and Weissella. The
fluctuations hormones throughout the menstrual cycle in-
fluence environmental conditions and transform inhabiting
bacteria. Seen therefore an increase in the rate of Lacto-
bacillus throughout the cycle menstrual cycle and, in con-
trast, the concentration of non-Lactobacillus species tend
to be higher in menstruation. In post-menopause there are
low concentrations of Lactobacillus and other bacteria, al-
lowing the growth of a variety of other pathogenic species
and enteric. As the epithelium becomes very thin as estro-
gen levels decrease, reduces the production and secretion
of glycogen (Godha et al., 2018).

We understand, therefore, that the vaginal microbio-
ta is mainly dominated by Lactobacillus spp. and deple-
tion of these organisms is associated with several adverse
conditions such as premature birth, pelvic inflammatory
disease, increased risk of STIs such as Human Immuno-
deficiency Virus (HIV), Herpes Virus (HSV), Papillomavirus
Human (HPV), chlamydia, trichomonas and multiple symp-
toms affecting quality of life female (Buchta, 2018; van
Oostrum et al., 2013; Younes et al., 2018).
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Clinically, the disturbance of the vaginal niche, with a
non-lactobacillary microbiota, characterized as dysbiosis.
Dysbiosis is defined as the imbalance of populations and/or
microbiota functions and changes in microbiome diversity,
being associated with the mostdifferent sites in the human
body. In certain sites, dysbiosis can promote disease in-
flammatory bowel diseases, metabolic disorders, multiple
sclerosis, allergies, asthma, autism and cancer (Requena &
Velasco, 2021; Weiss & Hennet, 2017).

Recently, the imbalance of the vaginal microbiota has
been pointed out as a possible interfere with female fer-
tility. The World Health Organization (2020) classifies the
infertility as the inability of a couple of reproductive age to
conceive within a period of 12 months having sex without
the use of contraceptives. Infertility can be caused by a
series of factors: sexual diseases, obesity, smoking, sed-
entary lifestyle, illicit drugs, alcoholism, exposure to chem-
icals, radiation, stress, activities physical excess, non-rec-
ommended diets and age.

It is important to emphasize that the causes of infertil-
ity can be found in women or men, there are also the joint
causes of male and females for couple infertility. Regarding
infertile women, they have already been predisposing fac-
tors such as endometriosis, ovulatory problems, and age
group (Félis et al., 2019; Starc et al., 2019).

Since the factors underlying infertility are complex and
wide-ranging, approximately 40% of cases cannot be ex-
plained by anovulation or pathology tubal; these cases are
defined as ‘unexplained infertility” or ‘female infertility un-
specified’. The “unexplained infertility” is much discussed
since the diagnosis can be related to lack of a specific test,
due to misdiagnosis or factors psychological (Félis et al.,
2019; Hong et al., 2020).

With the development of state-of-the-art sequencing
technology, high yield, the function of many bacteria con-
sidered normal in the vagina has been redefined. They de-
veloped concern not only about potentially pathogenic, but
also in terms of changes in the entire structure of the vagi-
nal microbiota. New molecular technologies may shed light
on the role of bacteria in health gynecology, and also to
elucidate how the change in the vaginal microbiota affects
the susceptibility to diseases (Félis et al., 2019; Oliveira et
al., 2019).

Female infertility brings serious psychosocial conse-
quences, therefore, the prevention and management of
female infertility are an integral component of services
comprehensive sexual and reproductive health. Assisted
reproduction has become an element comprehensive care
for many women who have suffered from infertility over
the past forty years (Esteves et al., 2019).

Assisted reproduction are the techniques used in the
treatment of infertility, which manipulation of one or both
gametes will take place. There are numerous techniques
such as: intrauterine insemination (IUI), in vitro fertiliza-
tion (IVF), intracytoplasmic injection of sperm (ICIS) (Sou-
za & Alves, 2016).

In 2019, the Latin American Network of Assisted Repro-
duction announced that Brazil led the Latin American rank-
ing of countries that performed the most breeding tech-
niques assisted: 44,705 IVF cycles. In 25 years, 83,000
Brazilian babies were born through assisted reproduction
treatments, demonstrating that assisted reproduction
techniques have more evidence gained, since the decrease
in fertility is an inevitable biological factor, combined with
late motherhood (Foizer et al., 2014; Zegers-Hochschild et
al., 2020).

Human reproduction can be considered inefficient,
since the conception rate is 25-30% per cycle, of these,
only 50% will pass by the 20" week of pregnancy; and
of gestational losses, 75% are the result of implantation
failure that are not recognized by the clinical point of view.
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About 5% of women will have at least two consecutive
losses, while 75% will have at least one implantation fail-
ure (Borges Junior et al., 2020).

With the growth of assisted reproduction techniques,
it has been studied even more on the interference in their
success. Some studies correlate that pathogens such as
Mycoplasma tuberculosis, Chlamydia trachomatis and
Neisseria gonorrhoeae. When present in the vaginal micro-
biome interfere with fertility and reproductive techniques
assisted (Sirota et al., 2014).

Since the literature has discussed that some microor-
ganisms when present in the microbiome of infertile wom-
en, can disrupt or decrease implantation rates in assist-
ed reproduction treatments, this study was designed to
establish which influence of Lactobacillus spp. in female
fertility.

MATERIAL AND METHODS

This is a systematic literature review that addresses
the influence of Lactobacillus spp. in female fertility. Stud-
ies that contributed to the hypothesis raised and, thus,
to understand, scientifically, the relationship of changes in
Lactobacillus spp. in the vaginal microbiota and in female
fertility, highlighting the level of reliability and its clinical
potential. It is noteworthy that it did not involve interven-
tions in humans, therefore approval by an Ethics Commit-
tee was not required. We use the quote: “Preferred Re-
porting Items for Systematic Reviews and Meta-analysis”
(PRISM) to report the results.

Search strategy

This systematic literature review started in August
2021 until April 2022. The following databases were used:
PubMed, MEDLINE, SciELO and LILACS, using the key-
words: “Microbiome”; “Lactobacillus” and “Female Infertili-
ty”, in English and Portuguese, in advanced search. Articles
published in the last five years were used (from 2017 to
April 2022) in order to provide the most up-to-date and
recent data.

Article selection criteria

Full, original articles, in English, addressing infertility
were included. female, microbiome, vaginal microbiota and
assisted reproduction techniques. Were excluded, articles
dealing with male infertility, review articles, case reports,
animal studies, incomplete or unavailable.

Measurements

Articles were analyzed based on inclusion and exclu-
sion criteria. After this choice, a complete reading was
performed, where it was possible to identify the contribu-
tion to this job. The following were observed: the studied
group (healthy women and infertile women), the assisted
reproduction techniques portrayed in the study, the meth-
odologies used in the studies, the main microorganisms
correlated with the lactobaciliary change, the of success
and failure in the use of assisted reproduction techniques
in women with dysbiotic profile and other factors underly-
ing changes in the vaginal microbiome.

RESULTS

Data collection and analysis

The records identified in the data search were: PubMed
(n=53), MEDLINE (n=39), SciELO (n=0), LILACS (n=0),
resulting in a total of 92 articles. after the search initial
period, the duplicate articles were removed, which were 38
articles, leaving, therefore, 54 articles for screening. After
reading the title and abstract, 23 articles that did not met
the inclusion criteria, leaving 31 articles for full reading.
After full reading, 18 articles were analyzed (Figure 1).
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Figure 1. Articles analyzed.

Description of included studies

The articles analyzed in the present study were pub-
lished between 2017 and 2022 and met the inclusion
and exclusion criteria. The studies encompassed a total
of 2,011 women, being 512 (25.45%) fertile women and
1,499 (74.54%) infertile women.

Among the methodologies used in studies to analyze
the vaginal microbiome: 14 (77.77%) of the studies used
amplification of the 16S ribosomal RNA (rRNA) gene, 2
(11.11%) studies used quantitative real-time PCR (Wee et
al., 2018; Haahr et al., 2019) associated the use of these
techniques, 1 (5.55%) study used culture aerobic, anaero-
bic and fungal routine, however Graspeuntner et al. (2018)
and Azpiroz et al. (2021) used the three methodologies, 1
(5.55%) used the IS-pro technique. Graspeuntner et al.
(2018) used complementary techniques, such as: ELISA
and Immunblot.

The studies used 27 types of samples to verify the
composition of the microbiome were: 14 (51.85%) vag-
inal swabs, 6 (22.22%) endometrial fluids and endome-
trial tissue, 3 (11.11%) cervical swabs, 1 (3.70%) rectal
swabs, 1 (3.70%) urinary sample, 1 (3.70%) fecal sample,
1 (3.70%) cervix.

As for the association with assisted reproduction tech-
niques: 12 (66.66%) studies addressed IVF, and Bernabeu
et al. (2019), Koedooder et al. (2019) and Patel et al.
(2022), jointly address ICSI, 1 (5.55%) study addressed
patients submitted to assisted reproduction technologies
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without specifying the technique and 5 (27.77%) studies
did not make the association between microbiota and as-
sisted reproduction technique (Table 1).

The composition of the vaginal microbiome of
fertile and infertile women

The studies compare the vaginal microbiome of fertile
and infertile women. Since 512 (25.45%) of fertile women
showed dominance of Lactobacillus in the vaginal micro-
biota, while 1,499 (74.54%) infertile women had a higher
microbial diversity and decrease in the number of Lacto-
bacillus.

Gardnerella spp. was present in the microbiome of in-
fertile women in 66.6%, followed by Atopobium spp. and
Prevotella spp. in 38.8%, Escherichia coli in 27.7%, Strep-
tococcus spp., Sneathia and Staphylococcus in 22.2%, En-
terococcus spp. by 16.6%. Other microorganisms cited in
infertile women were: Candida spp. (Babu et al., 2017),
Ureaplasma spp. (Wee et al., 2018), Chlamydia tracho-
matis (Graspeuntner et al., 2018), Mycoplasma hominis
(Sezer et al., 2022).

Some studies have associated the presence of Lactobacil-
lus crispatus as an important predictor of pregnancy (Gras-
peuntner et al., 2018; Bernabeu et al., 2019; Haahr et al.,
2019; Koedooder et al., 2019; Villani et al., 2022). On the
other hand, studies of Graspeuntner et al. (2018), Haahr et
al. (2019) and Villani et al. (2022) associated the presence of
Lactobacillus iners with a more varied microbiota.
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The studies also address changes in the vaginal mi-
crobiome during use of assisted reproduction techniques.
Carosso et al. (2020) noted that despite the dominance
of Lactobacillus in the vaginal microbiome is permanent
after the IVF cycle, there was a decrease in abundance.
The same was seen by Koedooder et al. (2021) and Villani
et al. (2022).

DISCUSSION

In 25.45% of the articles analyzed in the present study,
it was observed that the microbiota of fertile women is con-
stituted by a dominance of Lactobacillus spp. Lactobacillus
spp. were first described in 1901, being a genus of aerobic
bacteria in the form of rod and immobile, Gram-positive,
non-spore-forming, acid-tolerant and capable of produce
lactic acid by fermentation of carbohydrates from the phy-
lum Firmicutes (Chee et al., 2020; Dempsey & Corr, 2022;
Zhang et al., 2019).

Members of the Lactobacillus genus are abundant and
predominant in the vaginal niche of healthy women of re-
productive age, reaching a concentration of 10 7 cfu/mL of
sample vaginal and 80% of all microbial content. Includ-
ing: Lactobacillus crispatus, Lactobacillus gasseri, Lacto-
bacillus iners and Lactobacillus jensenii (Chee et al., 2020;
Parolin et al., 2021).

It is widely demonstrated that vaginal lactobacilli are
involved in maintenance of the state of vaginal eubiosis
and one of the main functions of lactobacilli is to activate
the glycogen metabolism. Glycogen produced by vaginal
epithelial cells is transformed into lactic acid, inducing a
low vaginal pH (3.8-4.4). This creates an environment un-
favorable for the growth of pathogenic bacteria and sexu-
ally transmitted infections (Di Simone et al., 2020; Parolin
et al., 2021).

In the study by Koedooder et al. (2019) pay attention
to the dominance of Lactobacillus crispatus and reported
to be an important factor in predicting pregnancy (<60%).
In literature we found that L. crispatus produces lactic acid
and other compounds that are potent inhibitors of associ-
ated bacterial species, mainly bacterial vaginosis. There-
fore, L. crispatus seems to be a promising species because
it is associated with vaginal health and negatively associ-
ated with bacterial vaginosis and preterm birth (Abdelmak-
soud et al., 2016).

Infertile women (74.54%) had a greater diversity of
microorganisms and a decrease in the proportion of Lacto-
bacillus in the vaginal microbiota when compared to fertile
women. The literature has portrayed that alterations in the
dominance of lactobacilli and a microbiota with high bacte-
rial diversity, are associated with an increased risk of infec-
tions, spontaneous preterm birth, and pelvic inflammatory
disease (Di Simone et al., 2020).

In the study by Babu et al. (2017), it was observed that
women with infertility had a low percentage of Lactobacil-
lus and had vaginosis asymptomatic. In the literature we
found that women with bacterial vaginosis, the microbi-
ome of lactobacilli, which produce hydrogen peroxide, are
responsible for maintaining from an acidic environment,
which ends up being replaced by invasive pathogens, such
as Gardnerella vaginalis, Prevotella spp. and Mobiluncus
spp.. This substitution promotes a pH that sets the envi-
ronment for bacterial vaginosis, in addition, G. vaginalis
produces a biofilm that provides a matrix for the adhesion
of other pathogenic bacteria, in addition to hinder the pen-
etration of antibiotic therapy and eradication of the infec-
tion (Bagnall & Rizzolo, 2017).

In 66.6% of the articles analyzed in the present study,
the presence of Gardnerella spp. in the vaginal microbiome
of infertile women. In 1955, Gardnerella was known as the
main organism involved in bacterial vaginosis, being a
Gram-facultative anaerobic variable, its infection results in
higher vaginal pH, thin discharge, fishy odor and presence
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of epithelial cells covered with bacteria. Sometimes the
infection can is asymptomatic, even so it can be accom-
panied by serious consequences for the health conditions,
such as premature birth and pelvic inflammatory disease,
and may facilitate the acquisition of sexually transmitted
infections (Morrill et al., 2020; Wong et al., 2018).

Bacterial vaginosis is a dysbiosis, as it causes a con-
dition in which there is a decrease in of lactobacilli levels
and overgrowth of several bacteria from other taxonomic
groups (Gardnerella, Atopobium, Mobiluncus, Prevotella,
Bacteroides, Anaerococcus, Peptostreptococcus, Sneathia,
Leptotrichia and members of the Clostridia class, among
others). Proposes that vaginal dysbiosis is linked to inflam-
matory states and is associated with adverse obstetrics.
Bacterial vaginosis has been linked to infertility, although
the cause that leads patients to be infertile has not yet
been elucidated, it is known that the association between
microbiota of a patient with bacterial vaginosis and sub-
sequent inflammation can lead to reduced fertility (Di
Simone et al., 2020; Morrill et al., 2020; Reiter & Kellogg
Spadt, 2019).

It was observed in 38.8% of the articles analyzed in the
present study the presence of microorganism Atopobium
spp. in the microbiota of infertile women. Atopobium spp.
was described in 1999, has a variable morphology from
elongated cocci to bacilli, with Gram- positive, and may be
present singly, in pairs or in small chains. although already
its presence in the microbiota of healthy women has been
verified, it has been demonstrated that Atopobium is more
frequently found in the vaginal microbiota of patients with
bacterial vaginosis, as it is an important component in the
formation of biofilms (Rodriguez Jovita et al., 1999; Zhou
et al., 2004).

The microorganism Prevotella spp. was also found in
the microbiota of infertile women in 38.8% of the ana-
lyzed articles. Prevotella spp. was named after the French
microbiologist A.R. Prevot, a pioneer in anaerobic microbi-
ology, is a Gram-anaerobic negative, which stains weakly
by Gram, of the phylum Bacteroidetes, which also includes
the clinically important genera Bacteroides and Porphyro-
monas. Are classically considered commensal bacteria due
to their extensive presence in the healthy human body and
its rare involvement in infections. Only a few strains have
been reported to give rise to endogenous opportunistic in-
fections, including chronic infections, abscesses and anaer-
obic pneumonia. However, it has been associated that the
interaction between Prevotella and the immune system,
can promote inflammatory disease and its abundance has
been seen increases with the severity of bacterial vagino-
sis, in addition to being inversely correlated with the pres-
ence of Lactobacillus (Larsen, 2017; Murray et al., 2020).

As for assisted reproduction techniques, it was ob-
served that patients undergoing IVF or ICSI showed a de-
crease in Lactobacillus levels and an increase in bacteria
such as: Staphylococcus, Atopobium, Escherichia-Shigella
and Prevotella. The studies also pointed out that women
with recurrent implantation failures had a greater micro-
bial diversity, in addition to showing a decrease in the
number of Lactobacillus, reporting that this decrease plays
an important role in the pathogenesis of recurring deploy-
ment. The literature points out that genital dysbiosis (for
example, vaginal or endometrial tissue) was associated
with lower odds of live births in reproductive Technologies
(ART), by decreasing pregnancy rates and increasing the
risk of miscarriages (Mauries et al., 2021).

Moreno et al. (2016) report that the existence of an
endometrial microbiota highly stable during the acquisition
of endometrial receptivity is a predictive factor positive
for successful implementation. However, the pathological
modification of your profile is associated with poor repro-
ductive outcomes for in vitro fertilization (IVF) patients.
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He was demonstrated that the presence of a microbiota
not dominated by Lactobacillus in a receptive endometrium
was associated with significant decreases at implantation
(60.7% vs. 23.1%; P=0.02).

Moreno et al. (2022) analyzed the endometrial micro-
biome of 342 infertile women. clinics in Europe, America
and Asia. In their results, they observed that women with
presence of microorganisms such as Atopobium, Bifido-
bacterium, Chryseobacterium, Gardnerella, Haemophilus,
Klebsiella, Neisseria, Staphylococcus and Streptococcus do
not were successful in the in vitro fertilization (IVF) tech-
nique, but women whose microbiome showed dominance
of Lactobacillus were successful in the procedure. There-
fore, the analysis of the composition of the endometrial
microbiota before the transfer of the embryo is a useful
biomarker for predicting reproductive outcome, offering an
opportunity to further improve diagnostic and treatment
strategies.

Currently, there are genomic diagnostic tools for the
receptivity endometrial tissue based on transcriptomic
signature, composed of a microarray and a bioinformatic
predictor for endometrial dating and to detect pathology
of endometrial origin, the ERA - Endometrial Receptivity
ARRAY. Diaz-Gimeno et al. (2011) performed a clinical trial
with healthy women (88) with implantation failure (5) or
hydrosalpinx (2) and exposed the ERA with a diagnostic
tool that can be used clinically in reproductive medicine
and gynecology to assess receptivity endometrial. Garri-
do-Gomez et al. (2013) corroborates by pointing out the
possibility of ERA taking a new clinical concept of person-
alized embryo transfer by verifying the optimal day of en-
dometrial receptivity, identified individually on a case-by-
case basis.

It is important to report that there are tests that per-
form the metagenomic analysis of the endometrial micro-
biome to allow a better reproductive prognosis. A endome-
trial biopsy, which provides proportion of healthy bacteria,
including Lactobacillus spp., in addition to classifying as
normal, abnormal and dysbiotic microbiota or very low.
These tests are based on Next Generation Sequencing
(NGS) technology. to provide information on the endome-
trial microbiome, based on the DNA extraction and 16S
ribosomal RNA gene sequencing from bacteria. Therefore,
provides a microbiological view of the endometrium with
the aim of improving management patients’ clinic.

A diagnostic method that also shows promising results
is the real-time polymerase chain (RT-PCR) that can iden-
tify bacterial DNA with 75% sensitivity and 100% specific-
ity, allowing the identification of bacteria cultivable or not,
even without signs of infection (Borges Junior et al., 2020).

It is known that a limiting factor for the use of such
methodologies is need expensive machinery, inputs that
are sometimes lacking in the market and of specialized
work, since the professionals to conduct certain technol-
ogies of diagnosis require a high degree of specialization,
with well-in-depth knowledge of molecular diagnostics and
bioinformatics analysis, being an important impact factor
on the quality of reactions that are introduced and offered
to customers.

Today such tests are used in patients who had implan-
tation failure, However, since the probability of conception
rate is around 25%-30% in the face of a cycle and that
75% of implantation failures do not have clinical knowl-
edge (Borges Junior et al., 2020). It is suggested that such
methodologies should be used as a factor to prevent all
women who will be assisted by reproductive techniques.

CONCLUSION

The vaginal microbiome plays an important role in re-
productive health. Therefore, analyzing bacterial patterns
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would allow a personalized diagnosis based on microbiota,
which could favor personalized therapy for the prevention
and treatment of certain diseases. We observed that the
vaginal microbiome of fertile women showed dominance of
Lactobacillus, while infertile women showed a decrease in
Lactobacillus and increase in the variety of microorganisms.
It was also seen that the Lactobacillus dominance is asso-
ciated with positive predictive outcomes in reproduction
and that vaginal dysbiosis is associated with unfavorable
outcomes. As far as we know in Brazil it is not necessary
to evaluate the vaginal microbiome for the use of assisted
reproduction. But, we suggest that perhaps assessing the
vaginal microenvironment would be a approach of interest,
mainly for a favorable embryo implantation and a positive
pregnancy outcome. Currently, diagnostic tools capable of
to identify pathogenic bacteria in the female reproductive
tract, these tests should be used in order to provide an
opportunity to improve the clinical management of infertile
patients.
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