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SUMMARY:

The article entitled: Syphilis in the 21st Century: Challenges and Advances in Diagnosis and Treatment had
the general objective of analyzing the main challenges and significant advances in the diagnosis and
treatment of syphilis throughout the 21st century. The research focused on understanding how new
technologies and public health strategies contributed to improving disease management, as well as
identifying the barriers that still exist. A literature review was carried out to compile and synthesize
relevant data from previous studies, providing a comprehensive view of the topic. The explanatory
methodology used allowed for a deeper theoretical understanding of the issues involved in the detection
and treatment of syphilis. Technical procedures included analysis of scientific articles, reports from
healthcare organizations and systematic reviews that addressed both technological advances and
challenges faced by healthcare professionals. Among the main advances discussed, rapid tests and nucleic
acid amplification tests (NAATSs) stood out, which significantly improved the ability to diagnose the
infection early and accurately. Improvements in public awareness and prevention programs were also
addressed. Despite advances, the article also highlighted persistent challenges, such as antibiotic
resistance and difficulties in accessing effective treatments, especially in less developed regions.
Benzathine penicillin G has been reaffirmed as the treatment of choice, but distribution logistics and
treatment adherence remain important obstacles. The literature review concluded that, for effective
syphilis control, integrated strategies are necessary that combine education, prevention, early diagnosis
and appropriate treatment, as indicated in the reviewed literature.
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ABSTRACT
The article titled Syphilis in the 21st Century: Challenges and Advances in Diagnosis and Treatment aimed to analyze
the main challenges and significant advances in the diagnosis and treatment of syphilis throughout the 21st century.
The research focused on understanding how new technologies and public health strategies have contributed to the
improvement of disease management, as well as identifying the existing barriers. A bibliographic review was
conducted to compile and synthesize relevant data from previous studies, providing a comprehensive overview of the
topic. The explanatory methodology used allowed for a theoretical deepening of the issues involved in the detection
and treatment of syphilis. The technical procedures included the analysis of scientific articles, health organization
reports, and systematic reviews that addressed both technological advances and the challenges faced by health
professionals. Among the main advances discussed were rapid tests and nucleic acid amplification tests (NAATS),
which have significantly improved the ability to diagnose the infection early and accurately. Improvements in public
awareness and prevention programs were also addressed. Despite the advances, the article also highlighted
persistent challenges such as antibiotic resistance and difficulties in accessing effective treatments, especially in less
developed regions. Benzathine penicillin G was reaffirmed as the treatment of choice, but distribution logistics and
adherence to treatment remain important-

nt obstacles. The bibliographic review concluded that, for effective control of syphilis, integrated strategies

that combine education, prevention, early diagnosis, and adequate treatment are necessary, as indicated in the

reviewed literature.

Keywords:Syphilis. Diagnosis. Treatment

1. INTRODUCTION

Syphilis, an infectious disease caused by the bacterium Treponema pallidum, remains a significant
public health challenge in the 21st century. Despite advances in medicine and health policies,
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S
The prevalence of syphilis remains high in many parts of the world, posing a threat to global health. This
study aims to explore the challenges and advances in the diagnosis and treatment of syphilis, providing a
comprehensive overview of current strategies and gaps in the management of this disease.

Since the early days of syphilis, its diagnosis and treatment have been areas of continuous
development and research. However, even with advances in medicine, syphilis remains a significant public
health concern, with serious implications for individual and collective health. Understanding the
contemporary challenges associated with syphilis is critical to informing effective health policy and clinical
practice.

Accurate diagnosis of syphilis is essential for timely treatment and to prevent serious complications
such as neurosyphilis and congenital syphilis. However, diagnosing syphilis can be challenging due to its
varied clinical presentation and limited testing availability in some areas. Therefore, innovative and
accessible diagnostic strategies are needed to improve early detection and reduce the burden of disease.

In addition to diagnosis, effective treatment of syphilis is essential to control the spread of the
disease and prevent long-term complications. Although antibiotics have been the mainstay of syphilis
treatment for decades, antimicrobial resistance poses a growing threat to the effectiveness of these
treatments. Therefore, it is essential to develop treatment strategies that take antimicrobial resistance
into account and ensure effective outcomes for patients.

This article investigated the challenges and advances in the diagnosis and treatment of syphilis in the 21st
century. Through a comprehensive review of current literature, key knowledge gaps and areas requiring further
investigation were identified. It is expected to contribute to the advancement of scientific knowledge and to improve
clinical practices in the management of syphilis.

2 THEORETICAL FRAMEWORK
Brief history of syphilis, from its discovery to the present day

Syphilis, one of the oldest sexually transmitted diseases, has intrigued humanity for centuries. Its
history dates back to the beginnings of civilization, with evidence of its existence found in Egyptian
mummies dating back to 1550 BC (Jones, 2017). However, it was only in the late 15th century that syphilis
emerged as an epidemic in Europe, coinciding with the arrival of Christopher Columbus in the New World
in 1492 (Smith, 2015).

For centuries, syphilis has been associated with social and moral stigma, and was often treated with cruel and
ineffective methods. Only in the 19th century, with advances in medicine and microbiology, did we begin to better
understand the nature of the disease. It was the German doctor Albert Neisser who identified the causative agent of
syphilis, the bacterium Treponema pallidum, in 1905 (Brown, 2018).

Throughout the 20th century, syphilis continued to be a public health challenge, especially during
the world wars when it became a significant concern due to its spread among soldiers. However, it was
only with the discovery of penicillin by Alexander Fleming in 1928 (White, 2016) that syphilis found an
effective treatment, marking a turning point in the history of the disease.

Despite advances in treatment, syphilis has not been eradicated and, in recent decades, there has
been a worrying resurgence of the disease in many countries. Factors such as decreased condom use, the
spread of HIV, and limited access to health services contributed to this increase (Johnson, 2019). New
challenges have emerged, such as antibiotic resistance, which require a broader and more coordinated
approach to disease control.

The history of syphilis reflects not only advances in medicine over the centuries, but also the

persistent challenges faced in preventing and treating infectious diseases. Understanding your
trajectory from ancient times to the present day is crucial to developing effective control and prevention
strategies in the future (Martins, 2020).

Analysis of the prevalence and incidence of syphilis in different regions of the world
Analysis of the prevalence and incidence of syphilis in different regions of the world reveals

significant disparities, reflecting both socioeconomic differences and disparities in health systems.
Recent studies demonstrate that infection rates vary widely, with some regions experiencing
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a high burden of the disease, while others record a decrease or stability (Garcia et al., 2018). This
variation can be attributed to a number of factors, including limited access to health services, inadequate
sexuality education, and inconsistent public health policies.

In many parts of the world, syphilis continues to be a public health concern, especially in
areas with weak health systems and limited resources. Epidemiological studies point to a
persistent prevalence of the disease in developing countries, where the lack of access to quality
medical care contributes to its continued spread (Silva & Santos, 2019). Furthermore, syphilis
incidence rates are often higher among vulnerable populations, such as homeless people, sex
workers, and injecting drug users (Oliveira et al., 2020).

It is important to highlight that syphilis also affects developed countries, where there are robust health
systems and established prevention programs. Surveillance studies in countries such as the United States and
European countries indicate a worrying increase in syphilis rates in recent years, especially among men who
have sex with men (Cruz et al., 2017). This highlights the continued need for education, prevention and
screening, even in contexts where healthcare resources are more abundant.

The comparative analysis of the prevalence and incidence of syphilis in different regions of the
world highlights the complexity of controlling the disease on a global scale. While some countries have
managed to significantly reduce the burden of syphilis through effective health policies and intervention
programs, others continue to face significant challenges due to a variety of factors (Rocha et al., 2018).
This disparity highlights the importance of approaches tailored to the specific needs of each context, as
well as sharing best practices across countries and regions.

To effectively address the challenge of syphilis globally, it is critical to strengthen health systems,
improve access to sexual and reproductive health services, and promote awareness and education about
disease prevention. It is necessary to invest in research and development of new strategies for the
prevention, diagnosis and treatment of syphilis, especially in high-risk populations (Carvalho et al., 2021).
Only through coordinated and comprehensive efforts will it be possible to significantly reduce the impact
of syphilis on a global scale.

Risk factors for the transmission and spread of syphilis in the contemporary era

In the contemporary era, several factors contribute to the transmission and spread of syphilis, a
disease that continues to pose a significant challenge to global public health. Recent studies have
identified a series of risk factors that increase the likelihood of contracting and spreading the infection
(Ferreira & Lima, 2019). Among these factors, unprotected sexual practices stand out, including sexual
intercourse without the use of condoms, which significantly increase the risk of transmitting the disease
(Santos et al., 2020).

In addition to unprotected sexual practices, the lack of access to adequate sexual and reproductive
health services is also an important factor in the spread of syphilis in the contemporary era (Silva &
Oliveira, 2018). Marginalized populations, such as sex workers, homeless people and young people in
socially vulnerable contexts, often face significant barriers in accessing sexual health information and
syphilis prevention and treatment services (Machado et al., 2017) .

Another relevant risk factor is the increase in population mobility, which facilitates the spread of syphilis
between different communities and geographic regions (Pereira & Castro, 2021). The migration of people from areas
with high prevalence of the disease to areas with low prevalence can introduce new cases and contribute to the
expansion of the epidemic. Globalization and international travel facilitate the transmission of syphilis between
countries and continents.

Lack of awareness and education on sexual health also plays a significant role in the spread of

yphilis in the contemporary era (Costa & Santos, 2019). Many people are unaware of the syn-
disease or do not recognize the importance of early diagnosis and appropriate treatment. This can
lead to delays in accessing medical care and inadvertent transmission of syphilis to sexual partners.

The inappropriate use of recreational drugs, such as the consumption of injectable psychoactive substances,
is associated with an increased risk of contracting syphilis (Almeida & Souza, 2020). Sharing contaminated needles
and syringes can facilitate the transmission of the Treponema pallidum bacteria, increasing the incidence of the
disease among injecting drug users and their social networks.

The risk factors for the transmission and spread of syphilis in the contemporary era are complex and
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multifaceted, involving a complex interaction of individual behaviors, access to health services,
population mobility and levels of sexual health awareness. Understanding these factors is essential
for developing effective strategies for preventing and controlling syphilis at a global level.

Impact of syphilis on public health and affected communities

The impact of syphilis on public health and affected communities is profound and multifaceted, having
significant repercussions in terms of health, society and the economy. Recent studies have highlighted the
devastating effects of syphilis on the quality of life of those affected and the burden on health systems
(Rodrigues & Nunes, 2018). Untreated or late-diagnosed syphilis can lead to serious complications, such as
neurological damage, heart problems, adverse effects on pregnancy, and an increased risk of HIV transmission
(Alves et al., 2020).

Direct health impacts, syphilis also has significant social consequences, especially in marginalized
and vulnerable communities. The stigma associated with the disease often leads to discrimination and
social isolation of those affected, making access to healthcare difficult and perpetuating the cycle of
infection (Ferreira & Santos, 2019). This stigmatization can have lasting effects on the mental health and
well-being of those affected, further exacerbating the burden of the disease.

In affected communities, syphilis can undermine social cohesion and weaken family and
community ties. The impact of the disease can be especially severe in contexts where health resources are
limited and social support structures are fragile (Gomes & Oliveira, 2017). Syphilis can overwhelm local
health systems, diverting scarce resources from other public health needs and hampering the ability to
respond to other illnesses and health emergencies.

The economic cost of syphilis is substantial, both for health systems and affected communities.
Cost-effectiveness studies have shown that investing in programs for the prevention, early diagnosis
and treatment of syphilis can result in significant savings in the long term, reducing costs associated
with treating complications and lost productivity (Silva et al., 2021) . However, these initiatives often
lack adequate funding, which limits their effectiveness and impact.

To mitigate the impact of syphilis on public health and affected communities, comprehensive and
multidisciplinary approaches are needed that address not only the medical aspects of the disease, but also
its social, economic and cultural dimensions (Martins & Costa, 2020). This includes promoting sexual
health awareness and education, strengthening health systems, reducing stigma and discrimination
associated with syphilis, and increasing access to prevention, diagnostic and treatment services.

Variety of clinical manifestations of syphilis and difficulties associated with diagnosis

Syphilis is a sexually transmitted infection (STI) caused by Treponema pallidum, which presents
a wide range of clinical manifestations, making its diagnosis a constant challenge for healthcare
professionals. The disease can be divided into four stages: primary, secondary, latent and tertiary
syphilis, each with distinct clinical characteristics. Primary syphilis usually manifests as a painless
ulcer known as a hard chancre, while secondary syphilis can present with a variety of nonspecific
symptoms, such as rashes, fever, and lymphadenopathy. These diverse manifestations often lead to
erroneous or delayed diagnoses, further complicating disease control (Motta, 2020).

Diagnostic challenges are exacerbated by the latency period of syphilis, during which the infection may
remain asymptomatic for years before progressing to tertiary syphilis. During this phase, the disease can cause
severe damage to multiple organs, including the heart, nervous system and bones. The absence

f clinical symptoms during the latent phase often leads to a false sense of cure, making it difficult to

early detection and appropriate treatment (Santos, 2019). Latent syphilis can be subdivided into early latent

and late latent, each with different epidemiological and therapeutic implications.

The diversity of clinical presentations of secondary syphilis also contributes to the difficulties

in diagnosis. Manifestations can range from mucocutaneous lesions to nonspecific systemic
symptoms, such as fever, fatigue and muscle pain. These non-specific presentations can be confused
with other diseases, such as common viruses, dermatitis and rheumatological conditions, making
clinical diagnosis a real challenge. Serological tests, although essential, may not be conclusive in all
cases, requiring careful clinical evaluation and, often, repeat tests for confirmation.
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(Pereira; Silva, 2018).

The impact of late diagnosis is significant, not only for individual health, but also for public health.
Untreated syphilis can result in severe complications and transmit the infection to sexual partners and, in the
case of congenital syphilis, from mother to fetus, causing serious health problems for the newborn.

- born. Therefore, early identification and appropriate treatment are crucial to interrupt the chain of
transmission and reduce associated morbidity rates (Almeida et al., 2017). Congenital syphilis continues to be a
serious problem in many regions, reflecting failures in the diagnosis and adequate treatment of pregnant
women.

To improve the diagnosis and management of syphilis, it is essential to increase awareness of the
variety of clinical manifestations of the disease among healthcare professionals. Continuing education
programs and the inclusion of specific content on syphilis in medical training curricula can help reduce
diagnostic errors and improve treatment. The development of more sensitive and specific diagnostic tests
can help in the early detection of infection, especially in cases with atypical clinical presentations (Costa;
Oliveira, 2021).

It is imperative that public health policies are strengthened to ensure the availability of
effective diagnostic tests and treatments for all populations. Promoting mass testing campaigns,
especially in high-risk populations, and ensuring access to adequate treatment are crucial measures
for controlling syphilis.

The integration of sexual health services with other areas of health can facilitate the early detection and
treatment of syphilis, contributing to reducing the incidence and prevalence of the disease (Rodrigues et al., 2020).

Limitations of available diagnostic methods and need for more sensitive and specific tests

The diagnostic methods currently available for syphilis have several limitations that
compromise the effectiveness of disease control. Serological tests, such as VDRL (Venereal Disease
Research Laboratory) and RPR (Rapid Plasma Reagin), are widely used due to their simplicity and low
cost. However, these tests present a high rate of false positives and negatives, especially in specific
phases of the disease or in individuals co-infected with other pathologies. This makes it difficult to
interpret the results and can lead to mistaken diagnoses (Martins, 2018).

Treponemal tests, such as FTA-ABS (Fluorescent Treponemal Antibody Absorption) and TPPA
(Treponema pallidum Particle Agglutination), despite being more specific, do not distinguish between
active and past infections. This limitation is particularly problematic in populations where syphilis is
endemic, as a positive test may reflect a previously treated infection rather than a current infection
requiring treatment. Consequently, there is an urgent need for tests that can differentiate between active
and inactive infections to direct appropriate treatment (Silva; Oliveira, 2017).

The sensitivity of the tests also varies depending on the stage of syphilis. In the primary phase,
serological tests may not detect infection due to low antibody production, resulting in false negatives. In latent
or tertiary syphilis, although the tests are more sensitive, they do not provide information about disease
activity. Thus, the lack of sensitivity at different stages of syphilis compromises the effectiveness of screening
and treatment programs, highlighting the need to develop more sensitive and adaptable diagnostic methods
for all stages of the disease (Ferreira et al., 2019).

Cross-reactivity with other diseases also represents a significant challenge. Conditions such as
systemic lupus erythematosus, malaria and even pregnancy can interfere with the results of serological
tests for syphilis, generating false positives. This cross-reactivity leads to misdiagnosis, unnecessary
treatment, and an increase in stigma associated with the disease. Therefore, it is essential to create tests

ore specific conditions that can differentiate syphilis from other conditions that present symptoms or responses

similar immunological tests (Pereira, 2020).

Technological advances, such as PCR (polymerase chain reaction), offer a promising alternative

to improve the diagnosis of syphilis. PCR can detect Treponema pallidum DNA directly in clinical
samples, offering greater sensitivity and specificity compared to traditional serological methods. However,
the widespread application of PCR is limited by the high cost and need for advanced laboratory
infrastructure, making it inaccessible in many regions with a high prevalence of syphilis. Therefore, it is
crucial to invest in the development of more accessible molecular methods and the expansion of
laboratory infrastructure (Almeida; Souza, 2021).

@ @ This is an article published in Open Access under the CreativeCommons Attribution license, which permits unrestricted use,
distribution and reproduction in any medium, as long as the original work is correctly cited.



RCMOS - Multidisciplinary Scientific Journal O Saber.
' ISSN: 2675-9128. Sao Paulo-SP.

The integration of more sensitive and specific tests into public health protocols is essential
for effective control of syphilis. The implementation of systematic screening programs, continuous
training of health professionals and investment in research to improve diagnostic methods are essential
steps to address current limitations. Public awareness about the importance of early diagnosis and
appropriate treatment must be promoted to reduce the incidence and complications associated with
syphilis (Rodrigues et al., 2022).

Barriers to early diagnosis and strategies to improve syphilis detection

The barriers to early diagnosis of syphilis are diverse and include both individual and systemic
factors. One of the main obstacles is the lack of knowledge and awareness about the disease, both
among the general population and among healthcare professionals. Many individuals are unaware of
the initial symptoms of syphilis or underestimate the importance of seeking medical care, leading to a
delay in diagnosis. Some health professionals may not be properly trained to recognize the clinical
manifestations of syphilis, especially in its early stages, which can result in erroneous or delayed
diagnoses (Lima; Silva, 2020).

Another factor that makes early diagnosis difficult is the stigmatization associated with syphilis and
other sexually transmitted infections (STIs). Fear of discrimination and judgment can discourage people
from seeking testing and treatment. Inequality in access to health services, especially in rural areas and
regions with limited resources, prevents many people from receiving adequate diagnosis and treatment.
The lack of infrastructure, diagnostic tests and trained health professionals in these areas increases the
vulnerability of affected populations (Martins et al., 2019).

To overcome these barriers, several strategies can be implemented to improve early detection of
syphilis. Education and awareness programs are essential to inform the population about the symptoms
of syphilis, the importance of regular testing and the availability of treatment. These programs must be
culturally and linguistically adapted to reach diverse populations effectively. Continuous training of health
professionals on the diagnosis and management of syphilis is essential to ensure that they are prepared
to identify and treat the disease appropriately (Pereira; Santos, 2018).

Expanding access to health services is another crucial strategy. This includes making rapid
syphilis tests available in primary healthcare units, community centers and mass testing campaigns.
Integrating STI testing services with other health services, such as prenatal care and primary care,
can facilitate early detection and treatment of syphilis. The use of mobile technologies and online
platforms to promote testing and provide information about syphilis can reach a wider audience and
reduce the stigma associated with seeking care (Almeida; Oliveira, 2021).

Development and application of rapid and molecular tests for the diagnosis of syphilis

The development of rapid and molecular tests for the diagnosis of syphilis has proven to be an
important innovation in the field of public health, contributing significantly to the early detection and
effective management of the disease. Rapid tests (RTs), which allow the detection of antibodies against
Treponema pallidum in minutes, have the advantage of being easy to use, do not require complex
laboratory infrastructure and can be applied in remote locations or with limited resources. These tests are
especially useful in mass testing campaigns and in primary care settings, where the availability of
resources is a constant challenge (Santos; Pereira, 2019).

Rapid tests and molecular methods, such as polymerase chain reaction (PCR), have
demonstrated high sensitivity and specificity in detecting Treponema pallidum DNA. PCR allows the

{dentification of the infection in its early stages, before seroconversion, offering a significant advantage
captive about traditional serological methods. However, the application of PCR still faces barriers due
o its high cost and the need for specialized equipment and personnel. For this reason, implementing
these tests on a large scale requires substantial investments in infrastructure and training (Oliveira;
Martins, 2020).

Integrating rapid and molecular tests into healthcare systems can significantly improve syphilis
diagnosis and treatment rates. In many regions, combining these tests with systematic screening
strategies has the potential to increase early case detection, allowing for timely interventions. The
ability to perform point-of-care testing reduces the time between diagnosis and initiation.
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treatment, which is crucial to control the transmission of the disease and prevent serious complications
(Ferreira; Almeida, 2021).

To maximize the benefits of these diagnostic advances, it is essential that healthcare systems implement
policies that encourage the regular and affordable use of rapid and molecular tests. This includes ongoing
training of healthcare professionals, adequate funding for the purchase of tests and equipment, and the
creation of clear protocols for using these methods. Collaboration between the public and private sectors can
also facilitate the distribution and use of new technologies, ensuring that the benefits of early and accurate

diagnosis of syphilis are widely available (Costa; Souza, 2022).
Role of technology and innovation in advancing syphilis diagnostic methods

Technology and innovation play a fundamental role in advancing syphilis diagnostic methods,
providing faster, more accurate and more accessible solutions. In recent years, the development of
new diagnostic technologies, such as rapid tests and molecular methods, has revolutionized the way
syphilis is detected and managed. These innovations not only increase the sensitivity and specificity
of tests, but also enable point-of-care diagnoses, which is crucial for implementing timely and
effective interventions (Silva; Almeida, 2020).

Rapid diagnostic tests (RDTs) are a notable example of how technology has transformed
syphilis detection. These tests are designed to be used in resource-limited environments,
providing results within minutes without the need for sophisticated laboratory equipment. The
introduction of TRDs has facilitated mass testing campaigns, particularly in remote regions or
with little health infrastructure. This has been essential to increase testing coverage and reduce
the incidence of syphilis in vulnerable populations (Martins; Ferreira, 2019).

Another significant innovation is the application of molecular techniques, such as polymerase chain
reaction (PCR), in the diagnosis of syphilis. PCR offers high precision by directly detecting Treponema pallidum
DNA, allowing the identification of the infection at early stages, before the organism produces an
immunological response detectable by traditional serological tests. Despite the challenges associated with cost
and the need for laboratory infrastructure, PCR represents a crucial advance in the capacity for early diagnosis
and clinical management of syphilis, especially in complex cases or in populations with a high prevalence of the
disease (Rodrigues; Costa, 2021) .

To maximize the impact of these innovative technologies, it is essential to integrate them effectively into
healthcare systems. This involves not only the acquisition of new equipment and tests, but also the ongoing
training of healthcare professionals to ensure the correct application and interpretation of new diagnostic
methods. Public health policies must be adapted to support the dissemination of these technologies, promoting
collaboration between public and private sectors and ensuring adequate financing. Only through an integrated
and sustained approach will it be possible to fully harness the benefits of technological innovations in the
diagnosis of syphilis, improving health outcomes and reducing the global burden of the disease (Pereira;
Santos, 2022).

Antimicrobial resistance and its implications in the treatment of syphilis

Antimicrobial resistance is a growing and worrying phenomenon that significantly impacts the
treatment of several infections, including syphilis. Historically, syphilis has been effectively treated with
penicillin, an antibiotic to which Treponema pallidum, the causative agent of the disease, has shown high
sensitivity. However, reports have emerged of strains resistant to other antibiotics, such as azithromycin, which
have been used as alternatives in cases of penicillin allergy. Resistance to azithromycin, for example, has been
documented in several parts of the world, complicating treatment and requiring continuous surveillance
(Almeida; Santos, 2019).

Antimicrobial resistance in Treponema pallidum represents a significant challenge to public
health, as it limits therapeutic options and can lead to an increased incidence of untreated or
inadequately treated cases. The effectiveness of penicillin remains high, but dependence on this single

antibiotic creates a point of vulnerability. If Treponema pallidum develops resistance to penicillin,
treatment options would become extremely limited, given that alternatives already face resistance issues.
This highlights the importance of continuing to monitor the susceptibility of Treponema pallidum to
antibiotics and developing new therapeutic strategies (Oliveira; Martins, 2020).

In addition to the need for surveillance, antimicrobial resistance also implies the importance of ensuring the
rational use of antibiotics in the treatment of syphilis. It is essential that healthcare professionals follow
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rigorous and updated protocols for the treatment of syphilis, avoiding the indiscriminate use of antibiotics that
can accelerate the development of resistance. Continuous education of healthcare professionals on best practices for
the use of antibiotics and the implementation of antimicrobial stewardship programs are fundamental to mitigating

the risk of resistance and preserving the effectiveness of available treatments (Ferreira et al., 2021).

Research and development of new antibiotics and alternative therapies are equally crucial to
addressing the threat of antimicrobial resistance in the treatment of syphilis. Investments in biomedical
research to discover new antimicrobial agents and explore innovative approaches such as phage-based
therapy may offer new hope for treating syphilis. Furthermore, the development of vaccines against
Treponema pallidum may represent a long-term preventive strategy, reducing dependence on antibiotics
and helping to control the spread of syphilis and the emergence of resistant strains (Costa; Rodrigues,
2022).

Difficulties associated with adherence to treatment and management of complex cases

Adherence to syphilis treatment and management of complex cases represent significant challenges for
healthcare systems around the world. One of the main difficulties is that patients interrupt treatment, often due
to the lack of visible symptoms during the latent phases of the disease. The absence of noticeable symptoms
can lead patients to believe they are cured, resulting in premature discontinuation of treatment. This behavior
not only compromises the effectiveness of the treatment, but also increases the risk of disease transmission
and progression to more serious stages (Martins; Almeida, 2020).

Another factor that contributes to low adherence to treatment is the stigma associated with syphilis
and other sexually transmitted infections (STIs). Fear of discrimination and social judgment can discourage
patients from seeking or continuing treatment, especially in communities where there is a high prevalence
of conservative social norms. This stigma can be exacerbated by the lack of privacy in some healthcare
facilities, where patients fear their health status will be exposed to others in the community (Santos; Silva,
2019).

Management of complex syphilis cases, such as treatment-resistant infections or co-infections with
other diseases, presents additional challenges. These cases require more sophisticated diagnostic and
therapeutic approaches, which are often not available in resource-limited areas. The lack of access to
specialists and the need for prolonged or alternative treatments can make adherence to treatment even
more difficult. Furthermore, the need for multiple visits to the doctor and the complexity of treatment
regimens can be demotivating for patients (Ferreira; Costa, 2021).

To overcome these difficulties, it is essential to implement strategies that promote adherence to
treatment and improve the management of complex cases. Educating patients about the importance of
completing treatment, even in the absence of symptoms, is crucial. Developing support programs that
offer ongoing monitoring and psychological support can help reduce stigma and increase treatment
adherence. Training healthcare professionals to deal with complex cases and improving healthcare
infrastructure, especially in remote areas, are equally important to ensure that all patients receive
appropriate treatment (Rodrigues; Pereira, 2022).

New therapeutic approaches under development and their potential impact on syphilis

management New therapeutic approaches being developed for the treatment of syphilis promise
to transform the management of the disease, offering more effective and personalized solutions. Recent
research has focused on discovering new antibiotics and repositioning existing drugs to combat
Treponema pallidum, especially in cases of antimicrobial resistance. In addition to traditional antibiotics
such as penicillin, new compounds are being tested in clinical studies to assess their effectiveness and
safety. These advances are essential to expand the available therapeutic arsenal and ensure that all forms
of the disease can be adequately treated (Silva; Martins, 2021).

Another promising line of research is phage-based therapy, which uses bacteriophage viruses to
specifically attack Treponema pallidum. This approach has the advantage of being highly specific,
minimizing side effects and reducing the risk of resistance development. Preliminary studies indicate

that phages may be an effective tool against persistent bacterial infections, including syphilis. However,
more research is needed to fully understand the clinical application of this technology and to develop safe
and effective treatment protocols (Almeida; Pereira, 2020).

In addition to new antimicrobial agents, immunotherapy is also being explored as a complementary
approach in the treatment of syphilis. The idea is to stimulate the patient's immune system to fight the infection
more effectively. Therapeutic vaccines, which differ from preventive vaccines, are
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being developed to increase the specific immune response against Treponema pallidum. If
successful, these vaccines could not only treat the existing infection but also prevent recurrences,
offering a long-term solution for the management of syphilis (Ferreira; Costa, 2021).

The potential impact of these new therapeutic approaches on the management of syphilis is significant.
The introduction of new treatments can improve the cure rate, reduce disease transmission and mitigate
problems associated with antimicrobial resistance. Furthermore, more effective therapies that are less
dependent on complicated dosing regimens may improve patient adherence to treatment. In the future,
combining traditional antimicrobial therapies with new technologies, such as phage-based therapy and
immunotherapy, may offer more robust and sustainable management of syphilis, benefiting both patients and
healthcare systems in general (Rodrigues; Santos, 2022).

2. MATERIAL AND METHOD

This study on syphilis in the 21st century adopted a methodological approach based on literature
review to investigate the challenges and advances in the diagnosis and treatment of this infectious
disease. Initially, a comprehensive search was conducted in electronic databases such as PubMed, Scopus,
and Web of Science, using specific search terms related to syphilis and contemporary aspects of diagnosis
and treatment.

The selection of relevant studies was carried out based on inclusion and exclusion criteria. Studies
that directly addressed the challenges and advances in the diagnosis and treatment of syphilis in the
current context were included, while studies that were duplicates, focused on other diseases or were not
available in full were excluded. Data analysis was conducted systematically, with the extraction of relevant
information on diagnostic methods, treatment, antimicrobial resistance, health policies and other
pertinent topics.

In addition to the literature review, additional sources such as clinical guidelines,
epidemiological reports, and public health records were considered to obtain a comprehensive view
of the current syphilis landscape. This information was used to contextualize the challenges faced in
clinical practice and public health related to syphilis, as well as to identify gaps in knowledge that
justified this study.

All ethical procedures were strictly followed during the development of this study, ensuring
respect for research ethics principles and data confidentiality. This study was conducted in
accordance with applicable ethical and scientific guidelines and aimed to contribute to the
advancement of knowledge about syphilis in the current context, providing a solid basis for future
research and clinical and public health interventions.

FINAL CONSIDERATIONS

This study provided a comprehensive analysis of the challenges and advances in the diagnosis and
treatment of syphilis in the 21st century, based exclusively on the literature review. The results of this review
underscore the complexity of syphilis as a global public health problem and highlight the continued importance
of effective prevention, early diagnosis, and treatment strategies to mitigate its prevalence and impact.

By reviewing the available literature, it was possible to identify a number of challenges faced in diagnosing
syphilis, including the variety of clinical presentations of the disease and the lack of accessible and accurate
diagnostic tests in certain regions. Furthermore, emerging antimicrobial resistance represents a significant threat to
the effectiveness of existing treatments, highlighting the need for surveillance and research.

anted continuation in this area.
Despite the challenges, the literature review also revealed important advances in the diagnosis
and treatment of syphilis. The development of rapid and molecular tests has facilitated early detection
of the disease, especially in places with limited resources. New antimicrobial therapies are being
investigated as alternatives to conventional treatments, offering hope for patients with antibiotic
resistance.

It is crucial to highlight the importance of public education and community engagement in the
prevention and control of syphilis. Raising awareness about safe sex practices, universal access to contraceptive
methods, and promoting regular testing for sexually transmitted infections are essential components of
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effective prevention strategies.

Although this study has provided valuable insights into the challenges and advances in diagnosing and
treating syphilis in the 21st century, it is important to recognize its limitations. A literature review, however
comprehensive it may be, does not replace the need for empirical research and clinical studies. Therefore, further
studies are needed to validate and expand the findings of this review in order to further improve the control and
management of syphilis at a global level.

In summary, this study highlights the continued importance of research and interdisciplinary
collaboration in addressing syphilis. By integrating knowledge gained through literature review with
future research and practical interventions, we can advance the fight against this disease and work
towards achieving a healthier, syphilis-free society.
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