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Abstract A
This article examines the composition and function of the genitourinary tract microbiota and its relationship with
various urogenital pathologies, highlighting the clinical and therapeutic implications of microbiota imbalance.
Under normal conditions, the vaginal and urinary microbiota is dominated by Lactobacillus genus, which play a
protective role through the production of lactic acid, hydrogen peroxide, and bacteriocins. However, several factors
such as indiscriminate antibiotic use, hormonal changes, intimate hygiene practices, aging, and immune conditions
promote microbial dysbiosis. This imbalance favors the proliferation of pathogens such as Escherichia coli, Gard-
nerella vaginalis, Candida albicans, and Trichomonas vaginalis, increasing susceptibility to recurrent urinary tract
infections (UTlIs), bacterial vaginosis, candidiasis, and sexually transmitted infections (STIs). The aim of this study
was to identify the main factors that alter the microbial balance of the genitourinary tract and analyze their clini-
cal consequences. To this end, a literature review was conducted using recent national and international scientific
sources. The study examines pathogenic mechanisms of uropathogenic bacteria, their immune evasion strategies,
biofilm formation, and their role in infection recurrence are addressed. Additionally, emerging therapeutic strat-
egies are discussed, including the use of probiotics, personalized treatments, and the importance of a syndromic
approach in STI management. We conclude that preserving the eubiosis of the urogenital microbiome is essential to
prevent infections, improve reproductive health, and optimize targeted medical interventions. y

Keywords: Urogenital Microbiota, Dysbiosis, Urinary Tract Infections, Escherichia Coli, Vaginal Health, Probiotics, Sexually Trans-
mitted Infections, Eubiosis.

Introduction urethra, which includes lactobacilli, corynebacteria, and strepto-

In 2023, the Mexican Ministry of Health reported that urinary
tract infections (UTIs) represented the second most common
cause of morbidity in the country, with more than three million
three hundred sixty-five thousand affected individuals. Further-
more, recent data from the Global Burden of Disease Study 2019
provide a global overview of the incidence, mortality, and dis-
ability-adjusted life years attributable to UTIs across 204 coun-
tries between 1990 and 2019 [1].

Under normal physiological conditions, urine and the urinary
tract remain sterile, except for the microbial flora of the distal
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cocci. The pathogenesis of UTIs begins when intestinal flora—
particularly Escherichia coli—colonize the vaginal and peri-
urethral regions, either persistently or transiently, subsequently
ascending to the bladder and, in less frequent cases, to the renal
parenchyma [2]. The urogenital microbiota, once considered
a sterile environment, has emerged as a complex and dynamic
ecosystem playing a central role in urinary tract health and dis-
ease. It is composed of bacteria, fungi, and viruses, with Lacto-
bacillus, Gardnerella, Corynebacterium, and Streptococcus be-
ing among the most abundant genera. This microbial community
performs essential protective functions such as preventing col-
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onization by pathogenic microorganisms, modulating immune
responses, and maintaining optimal pH levels. The balance of
this microbiota can be altered by factors such as age, hormones,
sexual activity, intimate hygiene, and antibiotic treatments,
which favor the colonization of pathogenic microorganisms. In
particular, the impact of these alterations on the development of
UTIs, recurrent cystitis, and chronic inflammatory diseases has
generated significant clinical and scientific interest [3].

The current understanding of UTIs has evolved considerably,
considering not only the presence of common pathogens such
as Escherichia coli but also the fundamental role of the uro-
genital microbiota in health and disease. Recent studies have
demonstrated that, far from being sterile, the urogenital tract
harbors complex microbial communities, particularly in the va-
gina, where genera such as Lactobacillus, Gardnerella, and Co-
rynebacterium predominate [4-9]. These communities perform
essential protective roles through pH regulation, inhibition of
pathogens, and immune modulation. Their imbalance is associ-
ated with an increased risk of UTIs, recurrent cystitis, and other
gyneco-urological conditions.

Research such as that of Andreu et al. (2005) indicates that UTI
pathogenesis depends on host factors, environmental conditions,
and specific uropathogenic strains that possess well-defined
virulence genes. Likewise, Gilbert et al. (2022) emphasize the
need to understand how vaginal and urinary dysbiosis influences
the recurrence and severity of these infections. In this regard,
France et al., studying the diversity and stability of the vaginal
microbiota, suggest that new sequencing technologies allow for
the identification of microbial patterns relevant to the prevention
and personalized treatment of UTIs. Collectively, these studies
reinforce the idea that a holistic approach—integrating the study
of microbiota and its interaction with host factors—is essential
to advance the diagnosis, management, and prevention of uro-
genital infections [2, 3, 10].

Infections in the Genitourinary Tract

Factors That Promote Infections

Urinary tract infections (UTIs) are among the most frequent pa-
thologies in gynecological and urological clinical practice, par-
ticularly among women, due to a combination of anatomical,
physiological, and hormonal conditions that increase their sus-
ceptibility. The female urethra, significantly shorter than that of
males and located near the perineal area, facilitates the ascent of
pathogenic microorganisms, with Escherichia coli being the pre-
dominant etiological agent in more than 80% of uncomplicated
cases [11]. However, this etiological profile may vary depending
on age, hormonal status, and clinical history, which necessitates
the consideration of specific contexts in therapeutic manage-
ment. For example, in postmenopausal women, decreased es-
trogen levels cause alterations in the urogenital epithelium, re-
ducing defense capacity and modifying the composition of the
vaginal microbiota, leading to the loss of protective genera such
as Lactobacillus, thereby facilitating the colonization of uro-
pathogenic bacteria [12].

Recent analyses of the role of the vaginal microbiota in female
urogenital health have highlighted the influence of lifestyle and
intimate hygiene practices on microbial composition. Factors
such as the use of vaginal douches, perfumed soaps, intimate de-
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odorants, and excessive washing have been associated with a re-
duction in dominant species like Lactobacillus crispatus and an
increase in dysbiotic bacterial communities, predisposing wom-
en to bacterial vaginosis, vaginitis, and a higher risk of recurrent
UTIs [13]. Similarly, Morsli et al. (2024) reported that variables
such as smoking, diet, sexual activity, hormonal contraceptive
use, and stress are closely linked to alterations in the stability
of the vaginal microbiota. These practices and conditions can
disrupt local homeostasis, lower vaginal pH, and create a favor-
able environment for pathogenic microbial colonization, which
in turn facilitates bacterial migration to the urinary tract [14].

Baimakhanova et al. (2025) provided a global perspective on the
clinical, epidemiological, and economic burden of UTIs in wom-
en, emphasizing the high recurrence rates, frequent self-medica-
tion, and inappropriate use of antibiotics as factors contributing
to antimicrobial resistance. They underscore the need for per-
sonalized approaches to UTI clinical management, considering
not only the causative agent but also the host’s physiological
conditions and local microbial ecology [15].

From an anatomical and functional perspective, the urinary tract
possesses multiple defense mechanisms against microbial colo-
nization, including the production of uromodulin (a protein pro-
duced in the kidneys that plays an important role in preventing
urinary tract infections), constant urinary flow, and the activity
of the urothelial epithelium. However, these defenses can be
overcome in the presence of dysbiosis, hormonal imbalances,
or compromised immune conditions, highlighting the close re-
lationship between anatomical integrity, microbial homeostasis,
and susceptibility to developing UTIs [13].

Pathogenesis of UTIs

Urinary tract infections caused by uropathogenic Escherichia
coli (UPEC) represent a paradigmatic model of bacterial infec-
tion, combining efficient epithelial colonization with sophisti-
cated immune evasion mechanisms. The pathogenesis of these
infections begins with the adhesion of UPEC to the urothelium
through type 1 and P fimbriae, which specifically recognize
mannose and glycosphingolipid receptors present on the epithe-
lial cells of the urinary tract. This step is essential to resist uri-
nary flow and establish initial colonization [16]. Once adhered,
UPEC can invade urothelial cells and form intracellular bacterial
communities (IBCs), structures that provide protection from the
innate immune response, allowing survival within macrophages
and evasion of phagocytosis. Furthermore, this pathogen can
modulate the host’s inflammatory response by inhibiting key
pathways such as inflammasome activation and the production
of proinflammatory cytokines, facilitating bacterial persistence
and promoting recurrent infections. This immunomodulatory
mechanism not only protects the bacterium but also contributes
to subclinical inflammation that can damage the epithelium and
disrupt the local microbiota, creating a favorable environment
for reinfection [16].

Additionally, the genomic study by Sung et al. (2024) provides
a comprehensive view of the molecular determinants underlying
this pathogenic capacity. The analysis of clinical UPEC strains
revealed a broad presence of virulence genes, including adhes-
ins such as fimH and papG; siderophores such as ent and iutA
for iron acquisition; hemolysins; and biofilm formation factors
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[17]. These structures not only facilitate colonization and tissue
damage but also act as physical barriers that hinder antimicro-
bial penetration. Moreover, UPEC displays a high capacity to
express different phenotypes, evidenced by the presence of plas-
mids, pathogenicity islands, integrons, and transposons that en-
able the horizontal acquisition of antimicrobial resistance genes,
giving rise to multidrug-resistant strains. This combination of
factors makes UPEC particularly difficult to eradicate, as it
can survive conventional therapy, form intracellular reservoirs,
and reemerge after treatment—significantly contributing to the
clinical burden and costs associated with recurrent UTIs. Both
studies agree that understanding these molecular mechanisms is
crucial for developing new targeted therapeutic strategies, in-
cluding vaccines, adhesin inhibitors, and immunomodulatory
therapies [17].

The etiology of UTIs in women is closely linked not only to
colonization by common pathogens such as UPEC but also to
imbalances in the vaginal microbiota that increase susceptibility
to infection. Vaginitis, defined as inflammation of the vaginal
mucosa, frequently results from dysbiosis characterized by a de-
crease in protective Lactobacillus species, which are responsible

Table 1: Main Etiological Agents of UTIs

for maintaining an acidic vaginal pH (approximately 3.5-4.5)
and producing antimicrobial compounds such as hydrogen per-
oxide, lactic acid, and bacteriocins. The loss of this protective
barrier facilitates the proliferation and colonization of opportu-
nistic microorganisms such as Gardnerella vaginalis, Candida
spp., and Trichomonas vaginalis, which disrupt vaginal homeo-
stasis and promote a local inflammatory environment. This alter-
ation of the vaginal ecosystem not only causes local symptoms
but can also facilitate the ascension of uropathogenic bacteria
into the urinary tract, increasing the risk of recurrent UTIs.
Changes in microbial composition and elevated vaginal pH re-
duce natural competition against pathogens and promote adhe-
sion and biofilm formation by bacteria such as UPEC. Therefore,
vaginitis and its effects on the vaginal microbiota constitute a
key etiological factor that contributes to the susceptibility and
persistence of urinary infections in women [18].

Microorganisms Causing UTIs

The main microorganisms responsible for urinary tract infec-
tions (UTIs), classified by type of pathogenic agent, are listed
below (see Table 1).

Type of Microorganism Representative Examples Brief Description
Bacteria Escherichia coli, Klebsiella pneumoniae, Staphy- | Gram-negative and Gram-positive bacilli, with
lococcus saprophyticus, Enterococcus spp. E. coli being the most frequent cause of UTIs.
(Nicolle, 2008)

Viruses Herpes simplex virus (HSV), Human papilloma- Viruses that can affect the urinary tract, par-

virus (HPV), Cytomegalovirus (CMV), Human ticularly in immunocompromised individuals.
immunodeficiency virus (HIV) (Heidegger et al., 2015)

Parasites Trichomonas vaginalis Protozoan that causes urethritis and vaginitis,
sexually transmitted. (Workowski et al., 2010)
Yeasts Candida albicans Opportunistic yeast that can cause UTIs, espe-
cially in immunocompromised patients. (Mc-

Laughlin & Carson, 2004)

Note: Table created by the author based on the articles by Nicolle (2008), Heidegger et al. (2015), Workowski et al. (2010), and Mc-
Laughlin & Carson (2004), which provide an updated overview of the main etiological agents involved in urinary tract infections.
The table summarizes the principal groups of pathogens bacteria, viruses, parasites, and yeasts their representative species, micro-
biological characteristics, and clinical relevance, emphasizing their role in both uncomplicated and recurrent infections, particularly

in immunocompromised or predisposed individuals [19-22].

The Genitourinary Tract Microbiome

Anatomy and Physiology as Barriers Against Infections

The urinary tract, under normal physiological conditions, re-
mains sterile despite its proximity to body regions with a high
microbial load. This condition is maintained through anatomical
and physiological defense mechanisms such as the constant flow
of urine, the integrity of the urothelial epithelium, protective
mucosal layers, and proteins like uromodulin, which prevent
bacterial adhesion to the urinary tract walls. Functional anatomy
also plays a crucial role in preventing infections. Frequent uri-
nation, the presence of anti-reflux valves, and complete bladder
emptying reduce the risk of bacterial proliferation. When these
structures are compromised by conditions such as vesicoureteral
reflux, prolonged catheter use, or urinary retention, susceptibil-
ity to genitourinary tract infections increases considerably [13].

Urinary Microbiome in Health and Disease
Recent studies have refuted the notion that the urinary tract is
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sterile. Through molecular sequencing techniques, a specific,
low-biomass microbiota has been identified as resident in the
bladder, urethra, and urine of healthy individuals. This micro-
biota plays an essential role in defending against infections,
mainly through mechanisms of competitive exclusion and local
regulation of the urothelial environment. Within this microbiota,
genera such as Lactobacillus crispatus have been documented as
key to maintaining a healthy environment. These bacteria pro-
duce lactic acid, lower urinary pH, and strengthen the mucosal
barriers of the epithelium, thereby inhibiting the proliferation of
pathogenic microorganisms [7].

The intestinal origin of many urinary tract infections is well es-
tablished; however, the role of the vaginal microbiota and its
relationship to infection susceptibility is also recognized. A
decrease in the abundance of Lactobacillus spp. can facilitate
colonization of the periurethral area by uropathogenic bacteria,
promoting their ascent toward the bladder [23]. When vaginal
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balance is disrupted, local parameters such as pH, cervical mu-
cus viscosity, and defensin expression are altered. This weakens
the system’s ability to block external bacterial invasion, increas-
ing the risk of recurrent genitourinary tract infections [24].

Virulence Factors and Pathogen Colonization

Uropathogenic E. coli (UPEC) strains, responsible for most uri-
nary tract infections, have developed specialized colonization
mechanisms. Among these, P-type and type 1 fimbriae stand out
for their ability to adhere strongly to the urothelial epithelium,
resist the mechanical flow of urine, and facilitate persistence in
the bladder [12, 25]. Additionally, these strains can modulate
their metabolism according to the urinary microenvironment.
This metabolic plasticity enables them to efficiently utilize avail-
able nutrients, increasing their viability and replication capacity

Table 2:

in an environment that is normally hostile to other microorgan-
isms [25].

Urinary Microbiome

The urinary system including the kidneys, ureters, bladder, and
urethra harbors a diverse microbiota that previously went unno-
ticed due to the limitations of conventional culture techniques.
Thanks to molecular detection methods, a wide variety of micro-
organisms have been identified, particularly in the urethra and
bladder, where bacteria such as Lactobacillus, Staphylococcus,
and Gardnerella predominate, many of which play protective
roles. Current research seeks to understand how these microor-
ganisms influence urinary tract balance and their involvement
in diseases such as urinary tract infections, incontinence, and
cancer [26].

Genus / Species

Type of Bacteria

Characteristics

Clinical Implications

Produces lactic acid and hydro-
gen peroxide; commonly found
in healthy women

Protects against uropathogens such as
Escherichia coli and Klebsiella pneumo-
niae; its decrease favors infections

Second most abundant after
Lactobacillus in women; forms
biofilms

Associated with urinary infections in
women; increases during dysbiosis

Lactobacillus Facultative anaerobe,
spp. Gram-positive

Gardnerella Facultative anaerobe,
vaginalis Gram-variable

Streptococcus Facultative anaerobe,
spp. Gram-positive

Present in the healthy urinary
tract of both sexes

Linked to incontinence in women; con-
tributes to the degradation of beneficial
flora in dysbiosis

Prevotella spp.

Strict anaerobe, Gram-nega-

Common in young and prepu-
bertal individuals; also present
in adults

More frequent in dysbiosis; found in
urinary incontinence and neurogenic
bladder

tive
Corynebacteri- Aerobe or anaerobe,
um spp. Gram-positive

More prevalent in men, but also
found in women

Can be commensal, but associated with
infections during dysbiosis

Escherichia coli

Facultative anaerobe,

Main pathogen in UTIs; express-

Causes ~80-90 % of UTIs; resistant to

(UPEC) Gram-negative es P-fimbriae adhesins and forms | host defenses and spreads under dysbiot-
biofilms ic conditions
Enterococcus Facultative anaerobe, Part of the normal flora but Associated with urinary tract infections
spp. Gram-positive increases during dysbiosis and antibiotic resistance
Klebsiella pneu- Facultative anaerobe, Nosocomial uropathogen, Second leading cause of UTIs; capable
moniae Gram-negative frequent in elderly patients with | of biofilm formation and antimicrobial
catheters resistance
Aerococcus Aerobe, Gram-positive Forms biofilms; can cause bacte- | Invasive infections in the elderly; proper
urinae remia and endocarditis diagnosis and antimicrobial sensitivity

testing are essential

Note: Table developed by the author based on the article by Colella et al. (2023), which provides an updated review of the human
urinary tract microbiota under health and disease conditions. The table summarizes the main bacterial genera and species identified,
their classification, functional characteristics, and their relationship with various clinical states, highlighting their role in eubiosis as
well as in dysbiotic conditions associated with urinary infections and other urogenital pathologies [26, 27].

Genitourinary Tract Microbiota

The urogenital microbiota comprises the community of micro-
organisms including bacteria, fungi, and others that naturally
inhabit the urinary and genital tracts of both men and women.
This microbial community plays essential roles in maintaining
the health of the urogenital system. Among its main functions
are protection against pathogenic agents through mechanisms
such as competition for nutrients and adhesion sites, as well as
the production of antimicrobial substances. It also contributes to
local immune balance and helps maintain optimal physiological
conditions, such as pH regulation. An imbalance in this micro-
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biota, known as dysbiosis, can predispose individuals to urinary
tract infections, inflammatory diseases, and other urogenital
disorders. Therefore, studying the urogenital microbiota has be-
come a key area for understanding its role in the prevention and
treatment of various conditions [28, 29].

e Urethral Microbiota

In the study conducted by Chen et al. (2020), the microbial com-
position of the female urethra was investigated using advanced
methods such as expanded culture and confocal microscopy to
overcome the limitations of traditional techniques. These tools
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enabled the identification of a significant bacterial diversity in
the female urethra, including intracellular bacteria that are typ-
ically undetectable through conventional culturing. Among the
microorganisms identified were Lactobacillus, Gardnerella, and
other anaerobic genera commonly associated with the vaginal
microbiota, suggesting microbial continuity between the vagina
and the urethra. Moreover, intracellular bacteria were observed
in urethral mucosa and asymptomatic urine samples, indicating
that the urethra may harbor a stable and concealed microbio-
ta potentially involved in persistent or recurrent urinary symp-
toms. These findings challenge the long-standing notion that the
female urethra is sterile and open new perspectives for under-
standing the role of urethral microbiota in female urinary tract
health and disease, emphasizing the importance of considering
the urethra as a key component of the urinary ecosystem [30].

* Vaginal Microbiota

The vaginal microbiota is a dynamic microbial ecosystem char-
acterized, under normal conditions, by the predominance of Lac-
tobacillus species. Their protective function lies in maintaining
an acidic pH, generating antimicrobial substances, and strength-
ening mucosal defenses. This microbial community plays a cru-
cial role in infection prevention by acting as a barrier against
opportunistic pathogens. However, when dysbiosis occurs such
as a decrease in Lactobacillus and an increase in species like
Gardnerella, Atopobium, or Prevotella conditions such as bac-
terial vaginosis, vaginitis, recurrent urinary tract infections, and
pregnancy complications may develop. In addition, certain al-
terations in the microbiota have been associated with chronic
inflammatory processes and increased susceptibility to sexually
transmitted infections.

From a therapeutic perspective, characterization of the vaginal
microbiota has driven the development of targeted probiotics,
recolonization strategies, and microbiota-based therapies, as
well as the use of new technologies (metagenomics, proteom-
ics, metabolomics, culturomics, RNA sequencing, etc.) to de-
sign personalized approaches. This perspective opens promising
pathways for the prevention, treatment, and clinical monitoring
of vaginal dysbiosis and its consequences [28-31].

Medical and Therapeutic Implications

Most Common Conditions

Under healthy conditions, the urinary tract hosts a community of
protective microorganisms, mainly bacteria of the Lactobacillus
genus, which play an essential role in inhibiting the growth of
pathogens through the production of lactic acid, hydrogen per-
oxide, and other antimicrobial substances. However, when these
beneficial bacteria decrease whether due to excessive antibiotic
use, hormonal changes, aging, or other clinical conditions the
proliferation of opportunistic microorganisms such as pathogen-
ic Escherichia coli, Klebsiella pneumoniae, and Proteus mirabi-
lis is promoted.

The dominance of these pathogens induces inflammatory pro-
cesses, facilitates adhesion to the urothelial epithelium, and
triggers recurrent infections, posing a significant public health
challenge. In this context, preserving the stability and diversity
of the urinary microbiota represents a key preventive strategy to
reduce the incidence and recurrence of urinary tract infections
(UTlIs), highlighting the potential therapeutic value of interven-
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tions aimed at restoring eubiosis in this microbial ecosystem.

Cystitis, the most common form of UTI, can be complicated by
antibiotic resistance. A recent study analyzed how the urinary
microbiome changes during antimicrobial treatment in patients
with cystitis. It was found that beneficial bacteria such as Lac-
tobacillus protect against pathogens, but a standard seven-day
cefalexin therapy reduced these protective bacteria, favoring re-
current infections. Moreover, just two days of treatment were
sufficient to significantly reduce the pathogen load. These find-
ings suggest the need to reassess treatment duration to optimize
antibiotic use and preserve urinary microbiome balance [32].

Various gynecological diseases are closely linked to vaginal mi-
crobiota dysbiosis, highlighting how the imbalance within this
microbial community contributes to the development and pro-
gression of multiple pathologies. Firstly, bacterial vaginosis is
characterized by a significant decrease in beneficial Lactobacil-
lus species and an increase in anaerobic bacteria such as Gard-
nerella vaginalis and Atopobium vaginae, which alters vaginal
pH and promotes pathogen overgrowth. This condition not only
causes discomfort but is also associated with an increased risk of
ascending infections.

Another common infection is vaginal candidiasis, mainly caused
by the proliferation of Candida albicans, an opportunistic yeast
that takes advantage of microbial imbalance to colonize and
cause inflammation. Likewise, trichomoniasis an infection
caused by the protozoan Trichomonas vaginalis is favored in
dysbiotic environments, leading to increased inflammation and
epithelial damage.

Additionally, vaginal dysbiosis increases vulnerability to sexu-
ally transmitted infections (STIs) such as chlamydia and gon-
orrhea, facilitating the colonization and persistence of these
pathogens. On a broader level, these microbial alterations are re-
lated to the development of pelvic inflammatory disease (PID),
a serious complication that affects the reproductive organs and
can result in infertility. Vaginal dysbiosis has also been asso-
ciated with obstetric complications, such as preterm birth and
premature rupture of membranes, which negatively impact ma-
ternal-fetal health.

Taken together, this evidence underscores the importance of
maintaining vaginal eubiosis to prevent the onset and progres-
sion of gynecological diseases and to preserve women’s repro-
ductive health [28].

Complications in UTIs and Vaginal Infections

Complicated urinary tract infections (UTIs) represent a signifi-
cant clinical challenge due to their association with anatomical,
functional, or systemic factors that increase the risk of therapeu-
tic failure, recurrence, and morbidity. These infections include
cases in patients with structural abnormalities of the urinary tract
such as obstruction, lithiasis, vesicoureteral reflux, or urological
instrumentation, as well as in those with immunosuppression,
renal failure, advanced age, or conditions such as diabetes.

In men, any episode of UTI is considered complicated due to an-
atomical factors and the potential for prostatic reservoirs. These
infections are often caused by atypical or multidrug-resistant
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pathogens, which require careful selection of antimicrobial ther-
apy. Management involves the mandatory use of urine culture,
empirical initiation of broad-spectrum antibiotics, and longer
treatment durations, accompanied by complementary studies
such as imaging and specialist evaluation.

The complexity of these infections demands a multidisciplinary
approach involving physicians, pharmacists, and nursing staff,
focusing not only on treatment but also on the prevention of re-
currences and control of persistent infectious foci [19, 33].

Vaginal infections in women of reproductive age carry sever-
al clinical complications that affect both maternal and perinatal
health. Vulvovaginal candidiasis is frequently associated with
threatened abortion, cervical dysplasia, pelvic inflammatory dis-
ease, salpingitis, recurrent urinary tract infections, postpartum
endometritis, and infertility, reflecting its impact on the integrity
of the reproductive tract and long-term reproductive function.

Regarding trichomoniasis, this infection has been implicated
in premature rupture of membranes, preterm labor, low birth
weight, and atypical pelvic inflammatory disease, in addition to
a high incidence of threatened miscarriage, underscoring its po-
tential to cause severe obstetric complications.

Chlamydial infection is also associated with a broad range of ob-
stetric and reproductive complications, including preterm birth,
premature rupture of membranes, chorioamnionitis, postpartum
endometritis, infertility, spontaneous abortion, and, in severe
cases, fetal and maternal death. These complications highlight
the clinical importance of early detection and proper manage-
ment to prevent adverse outcomes in women’s reproductive
health and fetal viability [34].

Treatments

UTIs in adults continue to be a frequent and clinically signifi-
cant problem that requires accurate diagnosis and appropriate
treatment to avoid complications and antimicrobial resistance.
In recent years, significant advances have been made in both di-
agnostic techniques and therapeutic options.

Among the innovations is the use of molecular methods that al-
low faster and more specific detection of causative pathogens,
improving the ability to identify recurrent or complicated infec-
tions. Likewise, therapeutic management has evolved toward
individualized strategies based on local resistance profiles and
clinical severity, promoting the rational use of antibiotics and the
incorporation of prophylactic treatments in selected cases. These
innovations contribute to optimizing clinical management, re-
ducing morbidity, and limiting the spread of resistant strains—
key aspects for public health [35].

Effective prevention of sexually transmitted infections (STIs) re-
quires a comprehensive approach combining educational strate-
gies, correct and consistent use of barrier methods, and timely
surveillance and treatment of diagnosed infections. In patients
with HIV, coinfection can complicate the clinical course and in-
crease transmission of both types of infections, making early de-
tection and appropriate management essential. Treatment must
also be adapted to account for drug interactions and the patient’s
immunological status.
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Continuing medical education is fundamental to ensuring up-to-
date knowledge of best diagnostic and therapeutic practices, as
well as promoting risk reduction and improving quality of life in
these vulnerable populations [36].

The treatment of STIs represents a major public health chal-
lenge due to their global morbidity impact, HIV transmission
potential, and associated complications such as infertility, ecto-
pic pregnancy, and neonatal diseases. The World Health Organi-
zation (WHO) guidelines emphasize a standardized, syndromic
approach especially in resource-limited regions where etiologi-
cal diagnosis may be inaccurate or inaccessible.

Syndromic management is based on the identification of clinical
syndromes such as urethral discharge, genital ulcers, vaginal dis-
charge, scrotal inflammation, or lower abdominal pain, offering
empirical treatment against the most likely pathogens including
Neisseria gonorrhoeae, Chlamydia trachomatis, Treponema pal-
lidum, Herpes simplex virus, and Trichomonas vaginalis, among
others.

The use of highly effective antimicrobials (=95%), preferably in
a single oral dose, is recommended, prioritizing regimens with
low toxicity and good tolerance. Increasing antimicrobial resis-
tance has limited the use of traditional drugs such as tetracy-
clines and sulfonamides, favoring third-generation cephalospo-
rins, macrolides, and fluoroquinolones.

In addition to medical treatment, patient education, condom
promotion, HIV counseling, and notification and treatment of
sexual partners are emphasized. Respectful, confidential, and
nonjudgmental care is essential to ensure access, therapeutic ad-
herence, and effective control of STIs [37].

Conclusion

Current evidence confirms that the microbiota of the genito-
urinary tract plays a crucial role in preventing infections and
maintaining urogenital health. Factors such as inappropriate
antibiotic use, hormonal imbalances, and inadequate hygiene
practices can disrupt this ecosystem, promoting dysbiosis and
the emergence of opportunistic pathogens. Understanding the
interactions among the microbiota, host, and pathogens enables
the development of more effective diagnostic and therapeutic
strategies.

In this context, the rational use of antimicrobials, the incor-
poration of probiotics, and personalized treatments emerge as
complementary measures to preserve eubiosis and reduce infec-
tion recurrence. Finally, integrating this knowledge into clinical
practice, prevention, and research is essential to optimize uro-
genital health and address the growing challenge of antimicro-
bial resistance.
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