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Integration of Neurofeedback and Virtual Reality - Innovative
approaches to the clinical practice of Attention Deficit Hyperactivity
Disorder
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ABSTRACT

Attention Deficit Hyperactivity Disorder (ADHD) is a prevalent neurodevelopmental disorder characterized
by symptoms of inattention, hyperactivity, and impulsivity, which can have an important impact on people's
daily functioning and quality of life. Traditional treatment methods, including medication and behavioral
therapy, often have limited success and present several challenges. Recent technological developments
provide promising alternatives, notably through the integration of neurofeedback and virtual reality (VR) into
clinical practice. This article explores the potential of combining these innovative tools to improve the
treatment of ADHD. Neurofeedback, a technique that trains individuals to regulate brain activity, has been
shown to be effective in managing ADHD symptoms. Similarly, VR provides immersive and engaging
environments that can be adapted to therapeutic needs. By combining neurofeedback with VR, practitioners
can create interactive and personalized treatment protocols aimed at improving patient engagement,
adherence, and outcomes. In this paper, we discuss the mechanisms of action, current applications and
empirical evidence supporting the use of neurofeedback technologies and VR in the treatment of ADHD.
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Attention Deficit Hyperactivity Disorder (ADHD) is a prevalent neurodevelopmental disorder

INTRODUCTION

that affects both children and adults, characterized by persistent patterns of inattention, hyperactivity,
and impulsivity. These symptoms can significantly impair academic, occupational, and social
functioning, leading to several long-term challenges. Traditional approaches to treating ADHD
include pharmacologically-based treatments, such as stimulant medications, and behavioral therapies.
While these treatments can be effective, (American Psychiatric  Association, 2022) (
Beehuspoteea &  Bhadrakalimuthu ,2023; Honkasilta &  Koutsoklenis , 2022) 1)long-
term and variable responses between individuals (Craig et al., 2015; Idrees et al., 2023).

In recent years, there has been a growing interest in exploring innovative technological
solutions to improve ADHD treatment outcomes. Two promising technologies are neurofeedback and
virtual reality (VR).

Neurofeedback is a form of biofeedback that allows individuals to gain control over their
brain activity, allowing them to get real-time feedback on brain wave patterns. This technique has
shown potential to improve attention and reduce hyperactivity in individuals with ADHD ( Tough
etal., 2024) (Patiletal.,2022; Simkin etal., 2014) . On the other hand, VR provides
immersive and interactive environments that can be adapted to therapeutic needs, through the
creation of engaging and motivating contexts for behavioral interventions ( Jingilli et al., 2023;
Zhao etal., 2023).

The integration of neurofeedback and VR represents a new approach to ADHD treatment, as it
can leverage the strengths of both technologies to create more effective therapeutic experiences.
Neurofeedback can help individuals with ADHD develop better self-regulation skills, as it directly
targets brain functioning, while VR can provide a supportive environment that increases engagement
and facilitates the practice of these skills in realistic contexts ( Corrado etal., 2024; Sergis
et al., 2024) . By combining these tools, practitioners may be able to develop more personalized and
dynamic treatment protocols that respond to the unique needs of each patient.

This article aims to explore the potential of integrating neurofeedback and VR into the clinical
practice of ADHD. Through a brief review of the literature and empirical evidence, the mechanisms
of action, efficacy and practical considerations of these technologies are explored. The challenges and
opportunities associated with their implementation are observed, with the aim of obtaining
information on how they can be effectively incorporated into existing treatment structures.
Ultimately, this article seeks to contribute to the ongoing development of innovative treatment
strategies for ADHD by highlighting the view of neurofeedback and VR as complementary tools to

improve clinical outcomes.
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NEUROFEEDBACK IN THE TREATMENT OF ADHD

Neurofeedback, a form of biofeedback?® that trains individuals to regulate their brain activity,
has emerged as a promising therapeutic approach to ADHD. The technique involves monitoring brain
waves through electroencephalography (EEG) and presenting real-time feedback to the individual,
often in the form of visual or auditory cues, to reinforce desirable brainwave patterns ( Marzbani
etal., 2016; Homesare etal., 2023) . The underlying premise is that individuals can learn to
modulate their brain activity, which in turn can lead to improvements in cognitive and behavioral
functions associated with ADHD. (Martin-Rodriguez et al., 2024)

Neurofeedback works on the principle of operant conditioning, in which individuals receive
immediate feedback on the activity of their brain waves, typically focusing on increasing beta waves
(associated with concentration and alertness) and decreasing theta waves (associated with inattention
and sleepiness). Over successive sessions, this feedback loop helps the brain adopt more optimal
activity patterns, thereby improving attention, impulse control, and overall cognitive function (
Gruzelier ,2014; Koomen etal.,2021) ( Enriquez-Geppert etal., 2017; Gruzelier |,
2014; Koomen etal., 2021).

Research on neurofeedback for ADHD has shown promising results. A meta-analysis by Arns
et al. (2009) concluded that neurofeedback has a large effect on ADHD symptoms, comparable to the
effect of stimulant medications. Similarly, a literature review by Lofthouse et al. (2012) reported
significant improvements in attention, hyperactivity, and impulsivity in children undergoing (

Arns et al., 2009) neurofeedback ( Lofthouse etal., 2012) treatment. These studies suggest
that neurofeedback may be an effective non-pharmacological intervention to manage ADHD
symptoms.

Several randomized controlled trials have further validated the efficacy of neurofeedback. For
example, a study by Gevensleben et al. (2009) demonstrated that children with ADHD who
participated in neurofeedback sessions showed significant improvements in attention and
hyperactivity, compared to a control group that received cognitive training. These improvements
were maintained at a six-month follow-up, indicating the potential for long-term benefits (
Gevensleben et al., 2009) .

Despite the positive results, neurofeedback has its challenges and limitations. One of the main
concerns is the variability of treatment protocols and the lack of standardized guidelines, which can

affect the consistency and reliability of results. In addition, treatment requires a significant time

3 Biofeedback is a mind—body technique in which individuals learn how to modify their physiology for the purpose of
improving physical, mental, emotional and spiritual health. Much like physical therapy, biofeedback training requires active
participation on the part of patients and often regular practice between training sessions. Frank, D. L., Khorshid, L., Kiffer,
J. F., Moravec, C. S., & McKee, M. G. (2010). Biofeedback in medicine: who, when, why and how? Mental health in
family medicine, 7(2), 85-91.
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commitment, often involving 20-40 sessions, which can be a barrier for some families. On the other
hand, the high cost of equipment and the need for specialized training for professionals can limit
accessibility and widespread adoption ( Courteous etal.,2016) ( Ams etal., 2014) (
Faster Capital, 2024; Flanagan & Saikia , 2023)

Neurofeedback represents, despite the limitations described, a promising avenue for the
treatment of ADHD, constituting a non-invasive and potentially long-lasting alternative to traditional

therapies.

VIRTUAL REALITY IN THE TREATMENT OF ADHD

Virtual reality (VR) technology has made remarkable progress in recent years, through the
creation of immersive and interactive experiences that can be harnessed for therapeutic purposes.

In the context of ADHD, VR is envisioned as a unique platform to engage patients in
controlled but realistic environments where they can practice attention, impulse control, and other
cognitive skills essential to managing their symptoms. ( Corrigan et al., 2023;  Sergis et al.,
2024)

VR systems create simulated environments that users can interact with using specialized
hardware such as headsets, motion sensors, and controllers. These environments can be designed to
replicate real-world scenarios or abstract spaces that target specific cognitive functions. For
individuals with ADHD, VR can facilitate tasks that require sustained attention, executive function,
and self-regulation, thereby providing opportunities for therapeutic intervention in a controlled but
flexible setting ( Freeman etal.,2017) ( Bashiri etal., 2017; Cunha et al., 2023) .

The application of VR in the treatment of ADHD is still in its early stages, but initial studies
have shown promising results. A study by Cho et al. (2004) demonstrated that children with ADHD
who participated in a VR-based mindfulness pilot project showed important improvements in
attention and impulsivity compared to a control group. Similarly, a pilot study by Di Giusto et al.
(2023) concluded that VR training programs designed to improve executive function led to improved
performance on attention and problem-solving tasks in children with ADHD. ( Give etal,
2004) ( Of Right etal., 2023)

One of the main advantages of VR is its ability to create engaging and motivating therapeutic
experiences. Traditional treatment methods can often be found tedious or monotonous by children
with ADHD, leading to poor adherence and suboptimal outcomes. VR, on the other hand, can make
therapeutic tasks more engaging by incorporating game-like elements and interactive challenges that
maintain the user's interest and motivation ( Dovis etal.,2015) ( Bucchiarone ,2022).

Despite its potential, the use of VR in the treatment of ADHD is not without its challenges.

One of the main concerns is the cost and accessibility of VR technology, as high-quality VR systems

Collection of Internacional Topics in Health Sciences V.2
Integration of Neurofeedback and Virtual Reality - Innovative approaches to the clinical practice of Attention Deficit Hyperactivity
Disorder



can be expensive, and there may be logistical barriers to integrating them into standard clinical
practice. Additionally, the immersive nature of VR can sometimes cause motion sickness or other
discomfort in some users, which can limit the length and effectiveness of sessions. ( Lindner et
al.,,2019) ( Grassini & Laumann ,2020)

Another challenge is the need for specialized training for clinicians to effectively administer
and adapt VR-based interventions. This includes not only understanding the technical aspects of VR
systems, but also being able to design and implement VR scenarios that align with therapeutic goals.
(A. “Skip” Rizzo & Koenig ,2017)

In terms of development, more research is needed to establish standardized protocols and to
rigorously evaluate the long-term efficacy of VR interventions for ADHD ( Dovis etal., 2015).

Nevertheless, the studies consulted allow us to infer that VR is very promising as an
innovative tool for the treatment of ADHD. Their ability to provide immersive, engaging, and
interactive therapeutic experiences can complement traditional interventions and potentially improve

outcomes for individuals with ADHD.

INTEGRATION OF NEUROFEEDBACK AND VIRTUAL REALITY

The integration of neurofeedback and virtual reality (VR) represents an innovative approach
to the treatment of ADHD, combining the strengths of both methodologies to improve therapeutic
outcomes.

Some researchers argue that this hybrid approach enhances the ability of neurofeedback to
promote self-regulation of brain activity with the immersive and immersive environments of VR,
providing a comprehensive and dynamic treatment modality ( Corrado etal., 2024; Corrigan
etal, 2023; Sergis etal,2024; Tough etal., 2024).

The integration of neurofeedback and VR involves using VR environments to create the visual
and interactive feedback needed for neurofeedback sessions. In this setup, EEG sensors monitor the
user's brain activity in real-time, and the VR environment responds accordingly. For example,
successful regulation of brainwave patterns can result in progression in a VR game or scenario,
thereby enhancing desired neural activity through immediate, immersive feedback. This combination
aims to increase the involvement, motivation and overall effectiveness of the (A. “Skip” Rizzo
& Koenig |, 2017) neurofeedback process ( Enriquez-Geppert etal., 2017), as we
mentioned.

Several studies have investigated the effectiveness of combining neurofeedback with VR for
the treatment of ADHD, as demonstrated by the following examples:

— Rizzo et al. (2004) developed a VR classroom environment where children with ADHD

could practice self-regulation and attention control. In this study, neurofeedback was
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integrated into the VR classroom, giving immediate feedback on brainwave activity as
children engaged in classroom tasks. Over the course of several sessions, the children
showed marked improvements in their ability to stay focused and reduce impulsive
behaviors. Teachers reported observable improvements in classroom behavior and
academic performance. (A.A. Rizzo etal.,, 200C.E))

— Dovis et al. (2015) conducted a study in which children with ADHD underwent
neurofeedback sessions in a VR environment designed to improve executive functions
such as working memory, planning, and cognitive flexibility. VR scenarios required
participants to solve complex problems while receiving neurofeedback. This immersive
approach has led to important improvements in tasks related to executive functions, and
parents have reported improvements in activities of daily living that require executive
skills. ( Dovis etal., 2015)

— In an innovative approach, Lindner et al. (2019) evaluated the feasibility and
effectiveness of an at-home VR neurofeedback program for children with ADHD.
Families received VR headsets and EEG devices to use at home, guided by an app. Over
a period of 12 weeks, the children participated in ‘gamified' neurofeedback sessions. The
study concluded that VR neurofeedback at home was not only feasible, but also resulted
in a significant reduction in ADHD symptoms, as reported by parents and teachers. (
Lindner etal., 2019)

— A sstudy by Bioulac et al. (2020) explored the use of neurofeedback in VR to treat
children with ADHD and comorbid anxiety. The VR environment included scenarios
designed to elicit and then help manage anxiety responses, while also aiming for attention
control. Neurofeedback helped children learn to modulate their brain activity to reduce
anxiety and improve attention. Integrated treatment resulted in significant reductions in
anxiety and ADHD symptoms, highlighting the versatility of VR neurofeedback in
addressing multiple concomitant conditions. ( Bioulac et al., 2020)

Despite the promising results, and in addition to the challenges already described, there is a
need for standardized protocols and training for professionals to be able to effectively implement
these technologies in practice.

In terms of future prospects, one of the ways forward is to invest in the development of more
flexible and cost-effective VR neurofeedback solutions . This may include, as Enriquez-Geppert et al
(2017) point out, the creation of portable and cost-effective devices that can be easily integrated into
various clinical and home settings. ( Enriquez-Geppert et al., 2017)

Large-scale randomized controlled trials are also needed to establish efficacy and best

practices for VR neurofeedback in the treatment of ADHD. Exploring the integration of this
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technology with other therapeutic approaches, such as cognitive behavioral therapy, could further
improve treatment outcomes and allow for more comprehensive care to be provided for individuals
with ADHD. (A.“Skip” Rizzo & Koenig ,2017)

Overall, it can be noted that the integration of neurofeedback and VR represent a cutting-edge
approach to the treatment of ADHD, as it is a dynamic and engaging platform for cognitive and

behavioral treatments.

FINAL THOUGHTS

The integration of neurofeedback and virtual reality (VR) in the treatment of ADHD is, at this
point, a promising and innovative approach that brings together the strengths of both technologies.

This combined method allows you to treat the main symptoms of ADHD, such as inattention,
hyperactivity, and impulsivity, while increasing engagement and motivation through immersive and
interactive experiences.

The case studies presented in this exploratory study highlight the potential benefits and
applications of this integrative approach, constituting in our view a basis for further research and
development. These case studies demonstrate that combining neurofeedback with VR can lead to
improvements in attention, impulse control and executive function.

One of the main advantages of integrating neurofeedback and VR is increased user
engagement and motivation. Traditional neurofeedback can sometimes be perceived as monotonous,
making it challenging for the therapist to maintain adherence from participants. The immersive nature
of VR transforms therapeutic tasks into interactive and enjoyable experiences, thereby increasing
motivation and the likelihood of sustained participation. This is particularly important for children
with ADHD, who often have difficulties maintaining attention and engagement. ( Lindner etal.,
2019)

In addition, the flexibility and adaptability of VR environments allow for the creation of
personalized therapeutic scenarios tailored to individual needs. This personalized approach can be
programmed to the specific symptoms and challenges faced by each patient, increasing the overall
effectiveness of the treatment.

Despite the promising potential, there are several challenges to overcome if the benefits of
integrating neurofeedback and VR into ADHD treatment are to be fully realized. As we have shown,
cost remains a major barrier, as high-quality VR systems and neurofeedback equipment can be
expensive. Reducing the cost of these technologies and increasing accessibility will be crucial for
widespread adoption. In addition, there is a need to develop standardized protocols and training for

clinicians in order to ensure effective implementation and maximize therapeutic benefits.
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Another consideration is the potential for side effects, such as motion sickness or eye strain,
associated with VR use. It is essential to ensure that VR experiences are comfortable and safe for all
users. At the same time, long-term studies are needed to assess both the sustained efficacy and
possible risks of long-term exposure to VR in therapeutic settings. ( Grassini & Laumann ,
2020)

Therefore, based on the literature, we believe that it is essential to deepen the investigation
and improve the integration of neurofeedback and VR. This includes developing cost-effective
solutions that are accessible to a wider range of clinical and patient settings. As Bioulac et al. (2020)
state, large-scale randomised controlled trials are needed to establish the efficacy and best practices
for this integrative approach.

In the same vein, investigating the combination of VR neurofeedback with other therapeutic
modalities, such as cognitive-behavioral therapy, could provide a more comprehensive and
multifaceted treatment strategy.

In addition, technological development will also play a key role in increasing the feasibility
and effectiveness of neurofeedback in VR. As Enriquez-Geppert et al. (2017) point out, innovation in
portable and affordable VR devices, as well as user-friendly software, can facilitate the integration of
these technologies into everyday clinical practice and home interventions.

In summary, the integration of neurofeedback and VR represents a cutting-edge approach to
the treatment of ADHD, constituting a dynamic and engaging platform for cognitive and behavioral
treatments. While there are still challenges, the potential benefits of this innovative method can be
very substantial. Ongoing research and new technologies will be essential to realize the full potential

of this integrative approach, improving the quality of life for individuals with ADHD.
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ABSTRACT

An upward trend was observed in the incidence of pertussis in Brazil, leading to an epidemic alert, based on
epidemiological bulletins issued by government health agencies. Our objective in the present study was to
identify the epidemiological profile of pertussis in Brazil. We used the incidence of notifications of the disease
in the period from January 2018 to December 2023. A quantitative, retrospective, and epidemiological
methodological approach was used, showing the number of hospitalizations due to pertussis. Data were
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collected through the SUS Department of Informatics (DATASUS), and the variables investigated were year
of processing, region, sex, color/race, age group, and pertussis-related deaths. The information pointed out that
the need for robust and continuous public policies for the control and prevention of pertussis is highlighted,
with a special focus on the most affected populations and regions.

Keywords: Pertussis, Epidemiology, Observational Study.
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INTRODUCTION

Pertussis is a highly transmissible acute infectious disease and represents a significant cause
of morbidity and mortality in children. It is caused by the bacteria Bordetella pertussis and B.
parapertussis. The human being is the only known natural reservoir, although the existence of chronic
carriers has not yet been proven. (MEDEIROS, 2017)

This disease mainly affects the respiratory system, including the trachea and bronchi. It is
manifested by intense episodes of dry cough. In infants, it can lead to serious complications and even
death.

Pertussis is transmitted mainly by direct contact between a sick person and an unvaccinated
person, through droplets expelled during coughing, sneezing or even when speaking. In some cases,
transmission can occur through objects recently contaminated with secretions from infected people.
However, this form of transmission is infrequent, as the causative agent of the disease has difficulty
surviving outside the human body. The incubation period of the bacteria, that is, the time between
infection and the onset of symptoms, usually ranges from 5 to 10 days, but can extend from 4 to 21
days and, rarely, up to 42 days.

The characteristic symptoms of pertussis begin with a catarrhal phase and evolve into a
paroxysmal phase, marked by intense coughing and the characteristic whooping cough. These
symptoms are caused by the toxins produced by the bacterium B. pertussis. The colonization of the
airways by the bacterium and the resulting cellular lesions are central aspects in the pathophysiology
of the disease. (MEDEIROS, 2017).

The differential diagnosis of pertussis should be made considering other acute respiratory
infections, such as tracheobronchiolitis, bronchiolitis, adenoviruses, and laryngitis. In addition, there
are other diseases known as "pertussis syndrome" or coqueluchoid diseases, which can present
similar symptoms (TREVIZAN; COUTINHO, 2008).

Laboratory diagnosis of pertussis involves several strategies. Nasopharyngeal culture is
considered the "gold standard" due to its high specificity, although its sensitivity varies. In addition,
other methods, such as the Elisa test for immunoglobulin detection, fluorescent antibody (DFA)
testing, and real-time PCR, can also be used to confirm the diagnosis. It is worth mentioning that
PCR can detect both live and dead bacteria, so it is important to consider clinical symptoms when
indicating this test. Serology is beneficial in patients vaccinated for more than 2 years and should be
collected in two stages, preferably in the catarrhal phase (MOTTA; CUNHA, 2012).

The treatment of pertussis is carried out with antibiotics, with macrolides being the first
choice. Erythromycin, azithromycin, and clarithromycin are appropriate agents for initial treatment. It

is important to administer them during the catarrhal phase for greater effectiveness. In addition, the
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choice of antimicrobial should consider factors such as potential adverse events, drug interactions,
tolerability, adherence to the prescribed regimen, and cost

Therefore, it is important to conduct research to identify the factors that contribute to the
increase in the number of cases of disease and to understand the characteristics of the most affected
population. In addition, it is essential to develop more effective prevention and control strategies,
considering the growing concern of health authorities around the world (TREVIZAN; COUTINHO,
2008).

Therefore, the objective of the present study was to identify and characterize the

epidemiological profile of confirmed pertussis cases in Brazil between 2018 and 2023.

OBJECTIVE

This study aims to investigate and understand the factors associated with the incidence of
pertussis in Brazil in the period between January 2018 and December 2023. In addition, it seeks to
analyze the geographic distribution of the disease, as well as possible seasonal variations. This
research will contribute to a deeper understanding of the spread of pertussis and will allow the
identification of the most affected population groups. In addition, individual characteristics that may

make certain groups more vulnerable to the disease will be investigated.

METHODOLOGY

This is an observational epidemiological study of a descriptive nature. Descriptive
epidemiological studies play a significant role in health sciences research, constituting the first stage
in the application of the epidemiological method to understand the behavior of a health problem in a
population.

The data were obtained by consulting the SUS Notifiable Diseases Information System
(SINAN) databases, referring to the period from 2018 to 2023. The following aspects were
evaluated: year of processing, region, sex, color/race, age group, and pertussis-related deaths.
Information was also obtained from the SCIELO and GOOGLE SCHOLAR databases, in which the
keywords "pertussis", "epidemiological profile" and "observational study" were used.

The study population consisted of the number of confirmed pertussis cases diagnosed in
Brazil and recorded from January 2018 to December 2023. The indicator used to project the results
(tables) was the number of confirmed cases of pertussis, with A37 being the code of the International
Classification of Diseases (ICD-10). To avoid incomplete information in the system, such as that of
the year 2024, it was decided to use only the years prior to 2024 available in the system. From the
data obtained from the DATASUS SINAN, new tables were built in Microsoft Excel, which were

later analyzed by means of descriptive and analytical statistics.
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Due to the information obtained through a database in the public domain, according to item
IIT of Resolution No. 510/2016, it was not necessary to submit the study to the Research Ethics
Committee (CEP).

RESULTS

There were 3,691 cases of hospitalizations for pertussis in Brazil from January 2018 to
December 2023. The average length of stay was 6.2 days. The highest number of cases was recorded
in 2018, 1,460 (39.5%) of total hospitalizations. The year 2021 represented the lowest number of
hospitalizations with 192 (5.2%).

HOSPITALIZATIONS ACCORDING TO YEAR OF PROCESSING
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Source: Ministry of Health - SUS Hospital Information System (SIH/SUS)

The Southeast Region had the highest number of hospitalizations, 1,299. The total number of
hospitalizations due to pertussis in the Southeast Region of Brazil, which is formed by the states of
Sao Paulo, Minas Gerais, Rio de Janeiro and Espirito Santo, corresponds to 35.1% of the total
number of hospitalizations reported. However, the region that presented the lowest number of cases
for the same period was the Central-West Region with 205 cases, representing 5.5% of total

hospitalizations.
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The individuals most affected by the disease were female, with 1,939 hospitalizations,

representing 52.5%. Males had 1,752 hospitalizations, expressing 47.4%.
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The brown color/race registered 1,554 hospitalizations, representing 42.1% of the cases. This
data shows the prevalence of pertussis in brown individuals, mainly, followed by white individuals
with 965 hospitalizations, making up 26.1% of total hospitalizations. However, there were 1,086

cases that did not obtain information regarding the color/race of the affected patients.
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HOSPITALIZATIONS ACCORDING TO COLOR/RACE
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The age group with the highest number of hospitalizations was the one under 1 year of age,
with 2,981 cases, representing 80.7% of total hospitalizations and corroborating the theories seen in

the literature on this topic.
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Regarding the total number of deaths from pertussis, a total of 30 deaths were recorded
between 2018 and 2023, which were more expressive in the Northeast Region and in the Southeast

Region, with 11 cases in each.
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CONCLUSION

Based on the results obtained, we can conclude that pertussis continues to be a public health
problem in Brazil. During the period from January 2018 to December 2023, 3,691 hospitalizations
for this disease were recorded. The year 2018 had the highest number of cases.

The Southeast Region concentrated the highest number of hospitalizations, representing
35.1% of the total. This suggests that the states of Sao Paulo, Minas Gerais, Rio de Janeiro, and
Espirito Santo face a significant challenge in controlling pertussis.

Demographics are also relevant. Women were most affected, accounting for 52.5% of
hospitalizations. Brown color/race was the most prevalent among the patients, with 42.1% of the
cases.

The most vulnerable age group was children under 1 year old, with 80.7% of hospitalizations.
This observation is in line with the existing literature on the subject, which highlights the
susceptibility of infants to pertussis.

As for deaths, 30 deaths were recorded in the period. The Northeast and Southeast regions
were the most affected, with 11 cases each. These results indicate the continued need for pertussis

surveillance, prevention, and education to protect the health of the population.
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ABSTRACT

Objective: To summarize the studies that evaluate possible outcomes of labor and puerperium in women who
had Urinary Tract Infection during pregnancy. Methods: Integrative literature review with a search carried out
in the Virtual Health Library (VHL), National Library of Medicine National Institutes of Health (PubMed),
Web of Science and CINAHL databases, with articles from 2018 to 2022 as inclusion criteria. Results: Seven
articles were selected for this review, and all studies brought preterm labor as one of the main outcomes,
followed by 71.4% that point to low birth weight, 42.9% emphasize neonatal death, 28.6% point to abortion
and premature rupture of membranes, 14.3% associate neonatal asphyxia and preeclampsia as one of the main
findings. In addition, 42.9% of the articles outlined the sociodemographic profile of these women, relating
maternal age, multiparity, ethnicity, and socioeconomic conditions. Conclusion: Prematurity, low birth weight,
and neonatal death were the main outcomes found in this review. It is suggested that further studies investigate
whether there is a relationship between neonatal asphyxia and preeclampsia as complications of UTI in
pregnancy.

Keywords: Pregnancy Complications, Pregnant Women, Urinary Infections, Nursing.
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INTRODUCTION

Urinary tract infection (UTI) is a common complication during pregnancy, affecting
approximately 10%-12% of pregnant women, due to the hormonal, anatomical and physiological
changes that occur in the maternal body during this period"- Among these changes, urinary stasis
caused by the reduction of ureteral peristalsis, increased urine production, glycosuria and
aminoaciduria, which favor bacterial growth and promote infections, can be highlighted®"

Organisms that cause UTI in pregnancy are the same uropathogens that commonly cause UTI
in non-pregnant patients. Escherichia coli is the most commonly isolated organism. Other bacteria
that can be observed include the species Klebsiella pneumoniae, Staphylococcus, Streptococcus,
Proteus and Enterococcus®.

Clinically, UTI can be classified as lower tract infection, as in cases of Asymptomatic
Bacteriuria (BA) and cystitis, and urinary tract infection

Above all, BA is defined by the presence of 105 colony-forming units (CFU) per milliliter of
a single pathogen, in a urine sample obtained from the midstream, and in the absence of symptoms.
Its incidence is around 9% to 11% of all pregnancies. If BA is not treated, approximately 30% of the
cases will progress to cystitis or pyelonephritis"-

On the other hand, cystitis is an uncomplicated inflammation, usually treated on an outpatient
basis, not requiring hospitalization. They usually present with dysuria, urinary urgency, frequency,
nocturnal urination, and suprapubic pain, and are unlikely to occur with fever®:

Pyelonephritis, in turn, is considered the most serious type of UTI and consists of infection of
the renal parenchyma and its adjacent structures. The diagnosis is made by bacteriuria accompanied
by systemic symptoms such as fever, tachycardia, chills, nausea, vomiting and low back pain, with a
positive Giordano sign. After detection, hospitalization is mandatory due to the risk of septic
syndrome, and intravenous antibiotic treatment should be initiated immediately‘"-

To detect UTI cases early and prevent their complications, the Ministry of Health
recommends two urine tests during pregnancy. The first should be performed in the first trimester,
and the second exam in the third trimester®"

However, if urinary tract infection is not treated correctly after its diagnosis, it can generate
serious complications for both the mother and the fetus, which is the main cause of sepsis throughout
pregnancy, associated with the risk of prematurity, premature rupture of amniotic membranes,
abortion, low birth weight and perinatal death®

The recurrence of UTI can often lead women to frequent hospitalizations during pregnancy,
due to the aforementioned aspects, and requires continuous surveillance from professionals who
work in prenatal care as well as in hospital services, for this, control by urinalysis tests and health

education have been important in the management of UTI complications in pregnant women‘®"
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Nursing works in primary and hospital care environments and provides care to pregnant
women with UTI in different scenarios, so the study of obstetric and neonatal complications is of
interest to the profession, as it broadens the scope of knowledge and improves its care practices. In
view of the above, the objective of this review is to summarize the studies that evaluate possible

outcomes of labor and puerperium in women who had UTI during pregnancy.

METHOD

The Integrative Literature Review (RIL) is a research method that allows the search, critical
evaluation and synthesis of the available evidence on the topic investigated, with its final product
being the current state of knowledge on the topic itself, the implementation of effective interventions
in health care and cost reduction, as well as the identification of gaps that direct the development of
future research - Thus, for this RIL, the following steps were carried out: elaboration of the guiding
question, literature search, evaluation of the studies, critical analysis of the included studies,
discussion of the results and presentation of the integrative review ®"

The guiding question of the research (What are the outcomes of childbirth and puerperium in
women who had Urinary Tract Infection during pregnancy?) was defined using the mnemonic PVO
(Population, Variables, and Outcome), which ensured better traceability of the publications. The
PVO strategy was proposed by the Latin American and Caribbean Center on Health Sciences
Information (Bireme) in 2011, with the objective of facilitating the diagnosis of the various needs of
research questions, optimizing the response time in document retrieval ® In the present study, the
acronym PVO was defined as follows: P- Pregnant women; V- Urinary Tract Infection; O- Outcome
in childbirth and puerperium.

The search for studies took place from March to June 2023, in the Virtual Health Library
(VHL), National Library of Medicine National Institutes of Health (PubMed), Web of Science, and
CINAHL databases. The Health Science Descriptors (DeCS) and MeSH Database were Pregnant
Women, Pregnancy, High-Risk, Urinary Tract Infections, Pregnancy Complications, Infant,

Premature, combined using Boolean connectors AND or OR, (Chart 1).
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DATABAS

E

VHL

Chart 1 - Combinations of descriptors used in the search strategies. Campo Grande- MS, 2023.

CROSSINGS

("urinary tract infections") AND (pregnant women) AND (pregnancy complications)
("urinary tract infections") AND ("pregnancy complications")
("urinary tract infections") AND ("premature newborn")
("urinary tract infections") AND (pregnant women)

PUBMED

("Urinary Tract Infections") AND ("Pregnancy Complications")
("Urinary Tract Infections") AND ("Pregnant Women")
("Urinary Tract Infections") AND (Pregnancy) AND ("Infant, Premature")

Web of
Science

(ALL=(*“Urinary Tract Infections”)) AND ALL=((“Pregnancy Complications”)
(ALL=(“Urinary Tract Infections”)) AND ALL=("Pregnant Women")
(ALL=(*“Urinary Tract Infections”)) AND ALL=(Pregnancy)

CINAHL

(‘urinary tract infection or uti or tract infection or urinary infection ) AND ( pregnancy or
pregnant ) AND pregnancy complications
(urinary tract infection or uti or tract infection or urinary infection ) AND pregnancy
complications AND infant, premature
(urinary tract infection or uti or tract infection or urinary infection ) AND pregnancy, high risk
(urinary tract infection or uti or tract infection or urinary infection ) AND ( pregnancy or
pregnant women )

Published primary studies, full articles available in full in English, Spanish, and Portuguese

were used as inclusion criteria; between 2018 and 2022, whose theme addressed the outcomes of

childbirth and puerperium in women who had UTI during pregnancy. The exclusion criteria were

publications resulting from letters to the editor, reviews, editorials, expert opinions, and reviews. In

addition, duplicate articles were considered only once.

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)

instrument was adopted to show the process of identification, screening, eligibility and inclusion of

studies ' From the search carried out in the databases, 6422 studies were found, after the inclusion

criteria, 690 articles were selected, in which after the removal of duplicates there were 417 studies.

Thus, a detailed reading of the title and abstract was carried out and 12 articles were selected and

read in full, in which 7 answered the research question, according to the flowchart (Figure 1).
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Figure 1 - PRISMA flowchart: steps for article selection, Campo Grande- MS, 2023.

Identification of new studies via databases and registries ot
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& - (=4
Studies ssiected for full reading (n=12) .| Studies excluded for not answering the research question (n=5)

1

Studies included in the integrative review (n=7)

After these steps, the data were extracted using a structured instrument developed by the
researchers, with the following items: author, year, title, country, method, sample, objective, results,
and Level of Evidence.

To assess the Level of Evidence of the studies, the Hierarchy of Evidence for Intervention
Studies was used, which proposes an analysis with seven levels of evidence: Level I, for systematic
review of meta-analyses; Level II, for randomized controlled trials; Level III, for controlled trials
without randomization; Level 1V, for case-control or cohort study; Level V, for systematic review of
qualitative and descriptive studies; Level VI, for qualitative and descriptive study, and Level VII, for

expert opinion or consensus‘!?-

RESULTS

Seven studies were selected from the following countries: Cuba, the United States, Ethiopia,
the Netherlands, Mexico, Romania and Turkey, with a total number of 146,556 pregnant women
studied. Regarding the characterization of the studies, most 42.9% were developed in North
American countries'>'¥ all used quantitative methods and 85.8% were published in English!>!®

and 14.3% in Spanish!?" The Levels of Evidence indicate that all studies analyzed are considered

Level IV. (Chart 2).
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Chart 2 - Characterization of the studies included in the integrative review. Campo Grande- MS, 2023.

Author/ye Title/Country Method/ Objective Results Level of
ar Sample evidence
IRONING; Pregnant women Cohort/ To characterize The pregnant Level IV
GARCIA; with urinary tract 129 pregnant women with | women included in
PEDRO./ infection belonging | pregnant | urinary tract infection, the study were
2021 to a health area of women | belonging to the health | characterized, with
the municipality of area of the University | a predominance of
Guanabacoa, Polyclinic "Angel urinary tract
Havana/ Machaco Ameijeiras" | infection. Low birth
CUBA in Guanabacoa, La weight was the
Havana, Cuba, from most represented
January 2019 to complication.
January 2020.
MICLE et The prevalence of Control To assess the type of We found an Level IV
al./ urinary tract case/ bacterial etiology association between
2020 infections in 427 causing urinary tract UTIs and mean
Pregnancy and pregnant | infections, the pattern birth weight and
implications on women of antibiotic prematurity.
foetal development/ susceptibility in
ROMANIA pregnant women,
and whether there are
correlations between
asymptomatic
bacteriuria and
maternal and neonatal
adverse effects
BECSAK Uropathogens and Cohort/ | Identify uropathogens Preterm labor Level IV
et al./ Gestational 30 that cause urinary tract seems to be an
2019 Outcomes of Urinary | pregnant infections (UTIs), important
Tract Infections in women assess hospitalization, | complication in the
Pregnancies that and analyze pregnancy | pregnancies with
Need outcomes UTIs accompanied
Hospitalization/ by fever and
TURKEY urinary problems.
WERTER Risk Indicators for Cohort/ Identify potential risk | The risk of preterm | Level IV
etal./ Urinary Tract 4918 indicators for birth was increased
2021 Infections in Low pregnant developing a UTI in in women with
Risk Pregnancy and | women | pregnancy. In addition, UTI during
the Subsequent Risk we explored whether pregnancy,
of Preterm Birth/ the risk of preterm however, this risk
HOLLAND birth was increased in | does not appear to
women with these risk | exist in a subset of
indicators. women
with a history of
recurrent UTI as
well and with ASB
in the current
pregnancy.
BAER et | Risk of preterm birth | Cohort/ To assess the risk of UTIs increase a Level IV
al./ among women with | 140,910 preterm birth woman's risk of
2019 a urinary tract pregnant | among women with an having a PTB,
infection by trimester | women | emergency department particularly a

of pregnancy./
UNITED STATES

(ED) visit or urinary
tract infection (UTI)

spontaneous PTB.
This risk is high
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hospitalization per regardless of the
trimester of pregnancy. trimester of
pregnancy.
GEBREME Maternal Cohort/ To prospectively Some of the Level IV
DHIN et Complications and 43 follow the pregnancy | The most prevalent
al./ Adverse Pregnancy | pregnant of women with adverse pregnancy
2021 Outcomes among women confirmed outcomes observed
Pregnant Women asymptomatic were perinatal
who Acquired bacteriuria in Addis death, miscarriage,
Asymptomatic Ababa and to explore | preterm birth, low
Bacteriuria in the type and rate of birth weight, and
Addis Ababa, occurrence of maternal asphyxia.
Ethiopia/ complications and
ETHIOPIA adverse pregnancy
outcomes.
DAUTT- Maternal and Cohort/ OBJECTIVE: To According to this Level IV
LEYVA et perinatal 99 describe maternal and | study in a Mexican
al./ complications in pregnant | perinatal complications population, the
2018 pregnant women women in pregnant women number one
with urinary tract with UTI caused by | admission diagnosis
infection caused by Escherichia coli and to | in women with UTI
Escherichia coli/ know the pattern of due to E. coli were
MEXICO antimicrobial threatened with
susceptibility. preterm birth, fever
and threatened
miscarriage .

Of the articles that make up this review, all brought premature labor as one of the main

outcomes, followed by 71.4% that point to low birth weight!%1417)42 9% emphasize neonatal

death*1517: 28 6% point to abortion!*!> and premature rupture of membranes'>!> and 14.3%

associate neonatal asphyxia and preeclampsia as one of the main findings'.

Regarding the profile of the women studied, 71.4% of the studies report the mean age of

pregnant women with UTI, with the most common interval being 25 to 30 years!>!417- In addition,

42.9% of the articles outlined the sociodemographic profile of these women, relating maternal age,

multiparity, ethnicity and socioeconomic conditions!!4!3:19

DISCUSSION

In this review study, preterm birth was shown to be the worst outcome of UTI for maternal

and fetal health. Defined as delivery before 37 weeks of gestation, it is the most important cause of

neonatal mortality and morbidity worldwide. It is estimated that maternal infection is responsible for
50% of premature births!®» In Mexico, preterm birth is one of the most important causes of perinatal
morbidity and mortality, accounting for 75% of perinatal deaths, 50% of neurological sequelae

directly attributable to prematurity, and its frequency is estimated at about 5—10% of all
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pregnancies'?" In the study conducted in Turkey, the rate of preterm birth associated with UTI was
56.3%, in Ethiopia 48.8%, in Cuba 19.23% and in the Netherlands 12.0% (12,15,17,18)

Low Birth Weight (LBW) was evidenced as one of the main neonatal complications in this
study. LBW is considered when the newborn (NB) weighs < 2,500¢g and is associated with higher
neonatal and infant mortality and morbidity, being considered the single most influential factor in
survival in the first years of life®”. Regarding the causes, infection may be an etiological factor due
to endothelial damage and worsening of maternal inflammatory responses'”" The study conducted in
Cuba shows low birth weight as the main outcome of UTI during pregnancy, with its occurrence in
34.6% of the pregnant women in the sample, while in Mexico this rate corresponds to 12% and in
Ethiopia 6%4!%).

Neonatal death is also among the main outcomes of UTI in pregnancy. Understood as the
death of the NB up to the 28th day of life. As for the causes, infection, premature birth and birth
asphyxia are the main causes of neonatal mortality in the world®"- There was an association of this
outcome due to complications of UTI during pregnancy, and its occurrence was found in 10.0% of
the cases in Turkey, 5.9% in Mexico and 4.3% in Ethiopia‘!”'*!5 these numbers being higher than
the annual global neonatal mortality rate®?- From this perspective, these findings are in line with the
Sustainable Development Goals (SDGs), which aim to reduce neonatal mortality worldwide to at
least 12 per 1,000 live births by 20303,

Among the obstetric outcomes observed in the components of this review, abortion stands
out. According to the Ministry of Health, abortion consists of the interruption of pregnancy before 22
weeks of gestation, or of a fetus < 500g®). In the study carried out in Mexico, 9.9% of the risk of
abortion was identified, of which 3.5% were abortions''*> while in Ethiopia this rate was 2.3%%"

In addition, there was an association with Premature Rupture of Membranes (PPR) as an
outcome found in the articles of this study. Defined as the loss of integrity of the ovular membranes
before the onset of labor, regardless of gestational age, RPM usually occurs in about 8% of
pregnancies® This finding was found in a study carried out in Cuba, corresponding to 21.15% of
the sample!?* Thus, RPM has been shown to be a relevant factor for the worsening of fetal and
neonatal health resulting from UTL.

In addition, one of the articles brought perinatal asphyxia as a neonatal complication due to
UTI in pregnancy. Perinatal asphyxia develops when there is significant tissue hypoperfusion and
decreased oxygen supply due to the most diverse etiologies during the peripartum period, at birth and
in the first minutes of life®®" According to the WHO, this condition is the third leading cause of
neonatal death " Perinatal asphyxia was found in 32.6% of Ethiopia (Ethiopia), i.e., one in three

newborns were asphyxiated in their first minutes of life!>" This finding was different from that found
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in Turkey, in which the mean APGAR score, a scale that assesses the global health of the newborn,
was found to be within normal parameters !

Furthermore, it can be seen in one of the articles that there may be a relationship between
preeclampsia (PE) and UTI during pregnancy. PE is a multisystem vascular syndrome of pregnancy
characterized by hypertension and proteinuria, which usually occurs after 20 weeks of pregnancy.
Although its etiology remains unknown, it is believed that excessive activation of the systemic
inflammatory response plays a fundamental role in its pathogenesis, and can therefore be associated
with UTI®®- In a study carried out in Ethiopia, 14% of pregnant women with BA had PE and 18.6%
developed eclampsia‘!®

However, it is possible to associate the influence of the Social Determinants of Health with
the unfavorable outcomes of UTI during pregnancy. Thus, UTI and its complications have been
shown to be more intense in low- and middle-income countries !> The study conducted in the
Netherlands includes seven significant risk indicators for the development of UTI during pregnancy,
such as: maternal age, non-European ethnicity, does not live with a partner, low education, smokers,
has a history of recurrent UTI, and the presence of BA at around twenty weeks of gestation !3-

According to this, in a study conducted in Mexico, UTI is associated with ethnicity, parity,
number of prenatal consultations, and socioeconomic status of women (14* In the study carried out in
Ethiopia, sexual frequency, vaginal douche, presence of anemia and history of UTI prior to
pregnancy were pointed out !> Therefore, a study carried out in Pakistan shows the socioeconomic
profile of women who have a higher risk of developing UTI during pregnancy, 74% of whom belong
to the lowest economic class, multiparous, aged 26 to 30 years, with low education and a previous
history of UTT®*" These findings are similar to the articles that make up this review (41518

There is also a relationship between the number of prenatal visits and complications of UTI in
pregnancy. In Mexico, 41.67% of pregnant women with UTI had inadequate prenatal control with
less than four visits during pregnancy, which makes it difficult to screen for and control this disease
during pregnancy ** In Brazil, a minimum of six consultations is recommended, and screening for
BA during pregnancy occurs through urine and urine culture tests, usually requested in the first and
third trimesters, depending on the protocol of each municipality V-

Regarding Asymptomatic Bacteriuria (BA), research shows different results regarding its
severity. In the Dutch study, no association was found between prematurity and BA pregnancy‘'®"
while in Ethiopia 48.8% of premature births were identified, as well as other complications in
pregnant women and newborns!!>). This difference can be explained by the disparity in relation to the
economic conditions of these countries, which directly impact access to health services.

From another angle, 57.14% of the articles selected for this review provide information on the

highest occurrence of UTI per trimester of pregnancy!'>"'*19 In Cuba, the study indicates that the
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prevalence is higher in the first and third trimesters'? while in Romania 68.30% of BA occurred
more frequently in the third trimester!® On the other hand, studies conducted in the United States
and Mexico indicate the severity of UTI in the second trimester, and in the USA, women in this
gestational period were at greater risk of hospitalization and prematurity !* In Mexico, neonatal
deaths and intrauterine deaths were more frequent in pregnant women exposed to the infection
during the second trimester!? From this perspective, it can be inferred that in the second trimester of
pregnancy, the occurrence and diagnosis of other morbidities that result from pregnancy, such as
Pregnancy-Specific Hypertensive Syndrome (SHEG), and its pathophysiology is a factor that,
associated with UTI, can aggravate the clinical condition (1

Thus, prematurity that occurs in the second trimester of pregnancy is a major risk factor for
newborns. The second trimester corresponds to between 14 and 28 weeks of gestation, and the
neonate in this period is considered extremely preterm ®!- One of the major concerns of birth at this
gestational age (GA) is the fact that the NB presents anatomical-physiological immaturity of the
respiratory tract ®2" The maturity of this system occurs around 35 gestational weeks, when
anatomical and functional adaptations allow the premature newborn to survive in the extrauterine
environment. Therefore, birth before this GA is related to greater pulmonary dysfunctions®*” and the
use of Invasive Mechanical Ventilation (IMV) and Noninvasive Mechanical Ventilation (NIMV) may
be necessary, and prolonged ventilation time, in turn, is associated with a high morbidity and
mortality rate in this neonatal period®?.

Another finding of this review concerns the relationship between single UTI and recurrent
UTI. Recurrent UTI is the diagnosis of three episodes of infection over the course of 12 months, or
two episodes in six months®*. Studies conducted in the United States and the Netherlands show that
the only UTI diagnosed during pregnancy has a higher chance of complications such as prematurity
compared to pregnant women with recurrent UTI!>'®» One explanation for the results found may be
that the immune system has an inadequate response in women with recurrent UTI, which may result
in lower prostaglandin release and, consequently, less chance of premature birth('®:

The limitations of this review include the number of publications that had been reduced in the
last five years and the clinical association with other morbidities or that did not answer the question

of this study.

CONCLUSION
Prematurity, low birth weight, and neonatal death were the main outcomes found in this
review. It is suggested that further studies investigate whether there is a relationship between

neonatal asphyxia and preeclampsia as complications of UTI in pregnancy.
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It can be inferred that UTI in pregnant women is a global public health problem, especially in
poorer countries, and its consequences can lead to hospitalization, as well as conditions that threaten
the life of pregnant women and their fetuses. Thus, investigations that seek to understand obstetric
outcomes in pregnant women with UTI should be of interest to broaden the discussion of the topic,
predict negative outcomes in maternal and fetal health, and improve the practices of health teams.

It is important to emphasize that UTI is a clinically important condition for maternal,
fetal/neonatal complications, prenatal care is an opportune moment of health care for pregnant
women. It is essential for professionals who work in prenatal care at usual risk to appropriate soft
and hard technologies in UTI monitoring.

The findings of this study highlight the importance of greater adherence to prenatal care, and
that prenatal care is qualified and has professionals trained to manage UTI to screen for
Asymptomatic Bacteriuria in the second trimester of pregnancy, to prevent prematurity and other
unfavorable outcomes in this period.

In addition, public health policies need to be aimed at women with greater risk factors for
developing UTI during pregnancy. The nurse works in prenatal care at usual risk and classifies
gestational risk, which is up to this in the daily care in the maternal-infant line, seeking to improve

the morbidity and mortality indicators of the mother and child binomial.
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ABSTRACT

Introduction: Visceral Leishmaniasis is a parasitic disease transmitted by sandflies, causing fever, weight loss
and inflammation of the spleen. Identified in 1903, its global spread is influenced by socioeconomic and
environmental factors. The parasites responsible for this disease are trypanosomatid protozoa that belong to
the genus Leishmania. The vectors are sandflies, mainly of the species Lutzomyia longipalpis infected by
Leishmania chagasi. Popularly known as sand flies, they reproduce in areas rich in organic matter. The
evolutionary cycle of Leishmania chagasi is heteroxenic, involving vertebrate hosts such as canids, marsupials
or humans, and invertebrate hosts, which are sandfly insects. Initially, Visceral Leishmaniasis may be
asymptomatic or present with prolonged fever, weight loss, weakness, and anemia. Then, symptoms such as
enlargement of the spleen and liver, pallor, intermittent fever and impairment of the immune system appear. In
the advanced stage of infection, serious complications such as hemorrhages, secondary infections, profound
anemia, and hepatosplenic insufficiency occur. The diagnosis of Visceral Leishmaniasis involves a series of
clinical, laboratory and epidemiological approaches. The treatment of Visceral Leishmaniasis in Brazil is done
with pentavalent antimonial compounds, such as the antimoniate N-methyl glucamine, administered
intravenously or intramuscularly. Some contraindications include renal or hepatic failure, pregnancy in the
first two trimesters, and patients taking beta-blockers or antiarrhythmics. Preventive measures must be carried
out in individual and collective environments. These measures include the use of repellents, avoiding exposure
at times when the vectors are most active, environmental management, tree pruning, cleaning of pet shelters,
among others. Visceral Leishmaniasis represents a complex public health challenge. Understanding the
protozoan cycle, diagnostic methods, and treatment options is crucial for effective disease management.

Keywords: Visceral Leishmaniasis, Leishmania chagasi, Sandflies, Reservoirs.
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INTRODUCTION

In the year 1903, the first revelations about the agent responsible for Visceral Leishmaniasis
(VL) emerged, courtesy of William Boog Leishman and Charles Donovan. Leishman, in examining
the preparations of the spleen of a soldier coming from DumDum, India, made a remarkable
discovery, while Donovan found these parasites in the splenic aspirates of a young Hindu. At the
same time, Charles Louis Alphonse Laveran and Félix Etienne Pierre Mesnil gave birth to the agent
under the name Piroplasma donovani, later corrected by Ronald Ross to Leishmania donovani.

In 1911 and 1912, Carlos Chagas, exploring the Amazon River valley and its tributaries,
came across patients with unexplained splenomegaly, fueling initial suspicions of Human Visceral
Leishmaniasis (HVL) in South America. Then, in 1913, Migone and his team identified the parasite
during an autopsy on a native of Boa Esperanga, now part of Mato Grosso do Sul. This event marked
the first record of the disease in humans in the Americas.

Visceral leishmaniasis (VL) involves a complex host group with some species of mammals,
including man and winged vectors. However, the occurrence of VL in a region does not depend only
on these elements; it is also shaped by the geographical changes promoted by human activity.
Physical, social, and biological factors play crucial roles in this context. Such factors alter the
relationship between the parasite and the host, either favoring the proliferation of vectors due to
environmental transformations, such as the accumulation of organic matter in the soil, or enabling
the migration of infected animals to areas previously free of VL.

When examining the risks associated with the occurrence of VL in certain geographic
regions, it is clear that exposure to sandflies plays a central role, as well as co-infection with HIV,
malnutrition, the high prevalence of infected dogs, and the socioeconomic precariousness of the
population. These are all ingredients that make up the intricate enigma of Visceral Leishmaniasis,

which continues to challenge the medical and scientific community.

ETIOLOGIC AGENT

Visceral leishmaniasis is frequently identified in patients with visceral leishmaniasis in South
America. The responsible for this disease are trypanosomatid protozoa that belong to the genus
Leishmania. These protozoa are obligate parasites that inhabit the interior of the cells of the
mononuclear phagocytic system of vertebrate hosts. Many authors have considered L. chagasi and L.
infantum to be the cause of infection. However, it is the same species, and therefore both
denominations are accepted. In this chapter Leishmania chagasi will be adopted. During the
biological cycle, the protozoan can be observed in the following forms:

Promastigote: flagellated form found in the intestine of the vector insect. It is an elongated,

spindle-shaped cell, about 15 to 20 um in size, with a kinetoplast anterior to the nucleus and a free
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flagellum from the anterior portion of the cell. Its development is characterized by two stages:
procyclic (non-infectious) and metacyclic (infectious).

Amastigote: an oval-shaped cell, 1 to 3 um in size, with a single acentric nucleus and
flagellum restricted to the flagellar pouch. Figure 1 shows a schematic drawing of the promastigote

and amastigote forms.

Figure 1 — Schematic drawing of the promastigote (left) and amastigote (right) forms of Leishmania sp. Source: Prepared
by the authors.

®

AMASTIGOTE

PROMASTIGOTATE

VECTOR

Also known as sand flies, sandflies of the species Lutzomyia longipalpis are considered the
most common vectors in cases of Visceral Leishmaniasis in Brazil. In the region of Mato Grosso,
Lutzomyia cruzi has also been associated with the protozoan cycle. Such insects are small diptera,
measuring between 1 and 3 millimeters and holometabolous, presenting in their evolutionary cycle
the phases of egg, larva, pupa, and adults, males and females, with only the females involved in the
transmission of Leishmania. The immature stages of this insect develop in areas rich in organic
matter and do not depend on water for their hatching. Sandflies are nocturnal insects and have a type

of leaping and short flight.

RESERVOIRS

Visceral leishmaniasis (VL), also known as kala-azar, is a zoonosis of wide distribution in
Brazil and has a complex ecology, involving multiple hosts and vectors. The transmission cycle of
the disease involves vertebrate hosts, which act as reservoirs, and sandflies (sandflies) which are the
vectors. The presence and dynamics of reservoirs are crucial for the maintenance and dissemination
of the transmission cycle of this zoonosis, which is widely distributed in Brazil. In the Brazilian

context, these reservoirs can be classified as wild and domestic and each plays a crucial role in the
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epidemiology of the disease, as they maintain the parasite cycle and facilitate its transmission to
humans. In addition, among the various reservoirs, the domestic dog plays a fundamental role,

especially in Brazil, where visceral leishmaniasis is a serious public health problem.

WILD RESERVOIRS

Wild reservoirs, present in forest areas and rural regions, include a variety of mammals.
Studies have identified wild canids, including the hoary fox (Lycalopex vetulus) and the wild dog
(Cerdocyon thous) as important natural reservoirs of the parasite. These animals are usually
asymptomatic, allowing the parasite to persist in nature and maintain the enzootic cycle.
Concomitantly, ecological studies suggest that habitat fragmentation and the proximity of urbanized
areas to forest areas favor contact between vectors, wild reservoirs, and humans, increasing the risk

of VL transmission.

DOMESTIC RESERVOIRS

In the Brazilian urban and peri-urban context, domestic dogs (Canis lupus familiaris) are
recognized as the main reservoirs of VL. Epidemiological and molecular studies have shown the high
prevalence of Leishmania chagasi infection in canine populations, and these animals are considered
the main responsible for the maintenance and dissemination of the parasite in urbanized areas
(Ministry of Health, 2020). This situation occurs due to multiple sociocultural factors rooted in the
Brazilian territory, such as contact with this domestic animal, the structure of large urban centers, the

ineffectiveness or absence of public policies, among others.

WAYS OF CONTAMINATION

According to the Ministry of Health, visceral leishmaniasis is endemic in 76 countries. Brazil,
in particular, is one of the most affected, corresponding to 90% of Latin American cases among the
more than 12 countries that register cases of this disease. The transmission of the protozoan that
causes visceral leishmaniasis occurs primarily through the bite of the infected female sandfly. Other
forms of infection have already been described, such as the use of intravenous drugs, transfusion of
infected blood, organ transplantation, congenital infection and laboratory accidents, without however

presenting any epidemiological importance.

BIOLOGICAL CYCLE
The protozoan cycle, to be complete, is composed of the vertebrate host (canid, marsupial or

man) and the invertebrate host (insect), being classified as a heteroxenic biological cycle.
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The disease is transmitted to the vertebrate host through the bite of the female infected
sandfly insect, since during feeding the insect regurgitates the aspirated material; inoculating the
protozoan in the metacyclic promastigote form, which penetrates the healthy victim. At the bite site,
the parasite can invade a range of cells, such as dendritic cells, fibroblasts, neutrophils, and
especially macrophages, when they adhere to the membrane and initiate the internalization process
through phagocytosis.

When phagocytosed, the parasite is internalized in the parasitophore vacuole, where it
differentiates into the amastigote form, which is the tissue form of the protozoan and has no apparent
flagellum. In the cytoplasm of macrophages, lysosomes fuse with the vacuole, discharging their
lysosomal enzymes, which do not affect the parasite.

Thus, the amastigote form multiplies by successive binary fissions, until it breaks the
macrophage membrane, releasing the amastigote form into the intercellular space. Once in the tissue,
the amastigote forms can infect new cells, repeating binary divisions and increasing the number of
protozoa, or reach the circulatory stream, being carried to other organs and tissues.

When a female feeds on an infected host, she ingests amastigote forms. In the middle portion
of the insect's digestive tract, there is a membranous compartment responsible for digesting the
ingested content, called the peritrophic matrix. In this place, the amastigotes transform into
promastigotes, moving with the help of the flagellum and attach themselves to the intestinal
epithelium of the insect, where they undergo a series of morphological and biochemical
transformations. The last of these reactions is called metacyclogenesis, which promotes important
changes in the cell structure, which starts to express new membrane proteins and adds the ability to
infect a new host. At this time, after several mitotic multiplications, the protozoan passes to the
metacyclic promastigote form and migrates to the pharyngeal region of the vector, called the

proboscis. These metacyclic promastigotes will be transmitted to new hosts at the next blood meal.

CLINICAL FORMS AND DIAGNOSIS

The diagnosis must be made accurately and as early as possible, since it is a notifiable disease
with serious clinical characteristics. It is essential that diagnoses, treatment, and patient follow-up
routines are mandatorily implemented in all areas with transmission or at risk of transmission.
Whenever possible, parasitological confirmation of the protozoan should precede treatment, but in
situations where serological and/or parasitological diagnosis is not available or there is a delay in
releasing the results, the start of treatment should not be postponed.

The infection caused by L. chagasi has a wide clinical spectrum, ranging from completely
asymptomatic individuals, discrete manifestations (oligosymptomatic), to moderate and severe

forms. If left untreated, these manifestations can lead to the patient's death. Therefore, it is crucial to
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suspect visceral leishmaniasis when in endemic areas, the patient presents fever and splenomegaly,

associated or not with hepatomegaly, and anemia.

PERIODS OF THE DISEASE/CLINICAL FORMS AND THEIR DIAGNOSIS:
In this topic, for didactic purposes, there will be a discussion of diagnostic methods related to

the three different periods of Visceral Leishmaniasis.

1) Initial period

e Complementary laboratory diagnosis

® |mmunological and parasitological diagnosis

2) State period

. Complementary laboratory diagnosis

® |mmunological and parasitological diagnosis
3) Final period

e |Immunological Diagnosis

e Parasitological diagnosis

e PCR

Initial period

The initial phase of the disease, also known as "acute" by some authors, marks the beginning
of symptoms, which can vary from patient to patient. In most cases, these symptoms include fever
lasting less than four weeks, paleness of the skin and mucous membranes, and hepatosplenomegaly.
The patient's general condition is usually preserved, and the spleen usually does not exceed 5 cm
from the left costal margin. Often, these patients arrive at the medical service after having used
antimicrobials without obtaining a clinical response, and, in some cases, report a history of cough
and diarrhea. It is important to note that during clinical examination, especially in children, the
stethoacoustic maneuver is quite useful to check for the presence of hepatosplenomegaly.

In areas where the disease is endemic, a small proportion of individuals, usually children,
may present with a mild clinical picture lasting approximately 15 days, which often results in
spontaneous cure (oligosymptomatic form). These patients present with milder clinical symptoms,
such as low-grade fever, mild paleness of the skin and mucous membranes, diarrhea, and/or
nonproductive cough, along with a small hepatosplenomegaly. This clinical presentation can be
easily confused with other infectious processes of a benign nature. The combination of clinical

manifestations and laboratory abnormalities, which seems to better characterize the

\

Collection of Internacional Topics in Health Sciences V.2
Leishmaniose visceral



oligosymptomatic form, is composed of the following findings: fever, hepatomegaly,

hyperglobulinemia, and high blood sedimentation rate.

Complementary laboratory diagnosis

The blood count usually reveals mild anemia, with hemoglobin levels above 9g/dl. The white
blood cell count does not show significant changes, with a predominance of lymphomonocyte cells,
and the platelet count may remain normal. The erythrocyte sedimentation rate is often high,
exceeding 50mm. Total proteins and their fractions may present discrepancies. In the
oligosymptomatic form, laboratory tests usually remain unchanged, with the exception of erythrocyte

sedimentation rate, which tends to be elevated, and hyperglobulinemia.

Immunological and parasitological diagnosis

Serological tests, such as Indirect Immunofluorescence (IFA) and Enzyme-Linked
Immunosorbent Assay (ELISA), usually show positive results. Analysis of bone marrow aspirate and
spleen usually reveals the presence of amastigote forms of the parasite. In the case of the
oligosymptomatic form, bone marrow aspiration may or may not show the presence of the protozoan

and, in principle, it is not indicated.

Status Period

The hallmark feature is the presence of intermittent fever, typically accompanied by
progressive weight loss, paleness of the skin and mucous membranes, as well as an increase in
hepatosplenomegaly. This clinical form develops in a dragged manner, usually with more than two

months of evolution, and is often associated with a compromise of the patient's general condition.

Complementary laboratory diagnosis

Complementary tests reveal abnormalities, such as anemia, thrombocytopenia, leukopenia
with a marked predominance of lymphomonocyte cells and an inversion in the relationship between
albumin and globulins. Biochemical changes may also be observed, including an increase in
aminotransferase levels (two to three times above normal values), an increase in bilirubins, and a

slight increase in urea and creatinine levels.

Immunological and parasitological diagnosis
Levels of specific anti-Leishmania antibodies are increased. At this stage of the disease, the
amastigote forms of the parasite can be seen on smears of bone marrow aspirate, spleen, liver, and

lymph nodes.
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End period

If diagnosis and treatment are not carried out, the disease progresses continuously to an
advanced stage, characterized by constant fever and a more marked impairment of the patient's
general condition. At this stage, malnutrition develops, evidenced by brittle hair, elongated eyelashes,
and dry skin. Edema of the lower limbs can arise and, in severe cases, progress to anasarca. Other
significant manifestations include hemorrhages, such as epistaxis, gingivorrhagia, and petechiae,
jaundice, and accumulation of fluid in the abdominal cavity (ascites). In these patients, death usually

occurs due to bacterial infections and/or bleeding.

Immunological diagnosis

In Brazil, the most common immunological test for visceral leishmaniasis is indirect
immunofluorescence (IFA) and enzyme-linked immunosorbent assays (ELISA). Indirect
Immunofluorescence results are usually expressed in dilutions, and are considered positive from
1:80. If the titers are equal to 1:40, it is recommended to take a new sample after 30 days. The ELISA
test presents results in units of light absorbance, with fixed dilutions or, more commonly, simply as a

reagent or not.

Parasitological diagnosis

Aspiration puncture of the spleen is the method that provides the highest sensitivity (90-95%)
for the detection of the parasite, although it presents some procedural restrictions. Next, in terms of
sensitivity, comes bone marrow aspirate, liver biopsy, and lymph node aspiration. Due to its safety, it
is recommended to perform bone marrow aspiration. The collected material should be examined
following the following sequence: Direct examination, followed by isolation in in vitro culture

medium.

PCR

The PCR (Polymerase Chain Reaction for parasite DNA amplification) method represents a
new approach in the diagnosis of Visceral Leishmaniasis (VL), with a sensitivity of approximately
94%. However, the results of this method can vary depending on several factors, including the
endemic region where the test is performed, the type of sample collected, and the specific DNA
target used for amplification. Another limiting factor for performing the technique is the high cost

and the need for specific structure and skilled labor.
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TREATMENT

In Brazil, antimonial compounds, in the form of trivalent salts, were initially used in the
treatment of tegumentary leishmaniasis in 1913, by Gaspar Vianna. The treatment of visceral
leishmaniasis with these drugs began two years later, in Italy. Pentavalent derivatives (Sb+5) were
introduced in the 40s and, since then, have been considered the drugs of choice in the treatment of
visceral leishmaniasis.

Currently, there are two formulations of Sb+5 available on the market: sodium stibogluconate
and antimoniate-N-methyl glucamine. There do not appear to be significant differences in therapeutic
efficacy between these formulations. In Brazil, the only formulation available is the antimoniate N-
methyl glutamine (Glucantime), which is distributed by the Ministry of Health in 5 ml ampoules. The
ampoules should be stored in a cool place and protected from light to avoid problems with the
stability of the drug.

The mechanism of action of antimonials is not completely understood, but it is known that
they act on the amastigote forms of the parasite, inhibiting its glycolytic activity and the oxidative
pathway of fatty acids. In recent years, the use of progressively higher doses of antimonials has been
recommended by the World Health Organization (WHO) and the Center for Disease Control (CDC)
of the United States due to the emergence of primary resistance of the parasite to these drugs,
especially in countries such as Sudan, Kenya and India.

In Brazil, although there is no record of L. chagasi strains resistant in vitro to antimonials,
the treatment of visceral leishmaniasis is recommended with a dose of 20 mg of Sb+5 per kg/day,
administered intravenously (E.V) or intramuscularly (I.M) for a minimum of 20 and a maximum of
40 days, with a maximum limit of 2 to 3 ampoules/day of the product, resulting in high cure rates.

In advanced cases of the disease, in which the clinical response is not evident within the first
20 days, the minimum treatment time should be extended to 30 days. This recommendation is based
on the need for longer treatments to achieve satisfactory cure rates.

Before starting treatment, some precautions should be observed, including the evaluation and
stabilization of the patient's clinical conditions and the treatment of concomitant infections. In
situations where follow-up is feasible, treatment may be administered in an outpatient setting.

In cases of hospital treatment, it is essential to carefully observe the following signs and
symptoms: severe anemia (hemoglobin less than 5g%), severe or prolonged diarrhea, generalized
edema, severe malnutrition, bleeding, concomitant infections, associated diseases (heart disease,
nephropathy, liver disease, hypertension), lack of response to treatment (primary refractoriness),
recurrence, jaundice, patients less than 6 months old or over 65 years old.

Intramuscular injections of pentavalent antimonials should be administered in areas with

adequate muscle mass, such as the gluteal region. In malnourished patients with low muscle mass
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and thrombocytopenia, the preference should be for intravenous administration. It is important to
note that there is no difference in serum drug levels in relation to the route of administration. When
administered by IV, the infusion should be slow, over 5 to 7 minutes, and the dose may be diluted in
5% glucose solution to facilitate administration.

In cases of disease recurrence, a second treatment with the same dose, but for a longer period
(maximum 40 days), should be initiated before labeling the case as refractory to treatment with
pentavalent antimonials. Only after this attempt should alternative regimens with second-line drugs
be considered. With the therapeutic options currently available, splenectomy is no longer
recommended as a therapeutic measure in visceral leishmaniasis.

At the time of diagnosis, an electrocardiogram (ECG) is indicated in all cases of visceral
leishmaniasis, and it is mandatory in patients over 50 years of age, during and after treatment.
Because of the arrhythmogenic potential of the drug, pentavalent antimonials are contraindicated in
patients using beta-blockers and antiarrhythmic drugs. They are also contraindicated in patients with
renal or hepatic impairment, pregnant women in the first two trimesters of pregnancy, and in cases
where the electrocardiogram shows a QTc interval greater than 400 ms (men) and 450 ms (women).

Alternative treatment options include amphotericin B sodium deoxycholate and its liposomal
formulations (liposomal amphotericin B-liposomal and amphotericin B-colloidal dispersion),
pentamidines (sulfate and mesylate), and immunomodulators (interferon gamma and GM-CSF). With
the exception of the first two drugs, the others are still in the investigation phase. All these drugs
should only be administered in referral hospitals. Amphotericin B is the drug of choice for the
treatment of visceral leishmaniasis in pregnant patients, with a recommended dose of 1 mg/kg/day

for 14 consecutive days.

PROFILEAXIA

There are several approaches to control visceral leishmaniasis. Today they are constituted in
two main groups, namely: vector control and control of infected humans and animals, in order to
reduce reservoirs of infection. It is also noteworthy that the entire Brazilian territory is considered
potentially endemic. Thus, prophylaxis and disease control depend on epidemiological surveillance

developed by a national control program.

REGARDING VECTOR CONTROL
The Ministry of Health cites as examples of VL prevention several environmental hygiene
practices, such as periodic cleaning of backyards, with removal of decomposing organic matter

where Lutzomyia reproduces.
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Barrier methods, such as screens along the windows and doors of the house or insecticide-
treated mosquito nets, especially at the end of the night, the time corresponding to the peak of vector
activity.

Avoid the construction of houses and camps in areas close to the forest or in regions
eminently inhabited by the vector.

The use of insecticides. These should only be used when recommended by health authorities,
as is the case of municipalities with intense, moderate transmission or in an outbreak of visceral

leishmaniasis, according to the criteria of the Ministry of Health.

REGARDING THE REDUCTION OF INFECTION RESERVOIRS:

The main measure is, without a doubt, the rapid diagnosis and effective treatment of
anthroponotic visceral leishmaniasis.

The use of repellents on the skin and clothing is indicated, especially when visiting endemic
areas.

Attention to domestic animals, such as: regular testing according to the region of residence;
the use of repellent collars on domestic animals.

The control of stray animals is also of fundamental importance for the control of this disease.
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ABSTRACT

Infections generate complications capable of causing morbidity and mortality in trauma patients. As a measure
to prevent infections, the administration of antibiotics should be early. However, the use of antibiotics for a
long time is not recommended, since there is no evidence of a favorable outcome, in addition to increasing
health care costs. Due to the need to prevent infections in trauma patients, it is important to adopt strict control
measures with the implementation of effective strategies to improve health care for these patients. The aim of
this study was to evaluate the impact of antibiotic use in trauma patients in a hospital in Brasilia. This research
is an observational cross-sectional investigation, based on a retrospective approach through the extraction of
data from the health information system "TrackCare". The participants of this research comprise patients with
abdominal trauma who underwent surgical treatment from January to December 2021. It is observed that
almost half of the 93 patients were assigned to receive antibiotic therapy or antibiotic prophylaxis. Within this
selected group, the main antimicrobial agent chosen was Unasyn, a combined composition of Ampicillin with
Sulbactam, covering approximately 31% of cases. In this context, it is urgent to consider that the selection of
the antimicrobial agent is not only based on its efficacy, but also on its adequacy to the particularities of the
clinical picture presented by the patient.

Keywords: Antibiotic, Infections, Abdominal trauma, Surgical treatment.
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INTRODUCTION

Infections generate complications capable of causing morbidity and mortality in trauma
patients. These conditions are included in the trimodal distribution of trauma, established in 1982,
which relates time to the outcome of trauma patients, and shows that one of the causes of late
mortality in trauma victims is complications resulting from sepsis and organ dysfunction. Therefore,
although the traumatic mechanism is not, by itself, capable of generating death in patients, infectious
complications can lead to death (Junior, 2016).

The first peak occurs in the immediate post-trauma, seconds or minutes later, due to the
extent and degree of the lesions in the brain and spinal cord, in addition to the great vessels. The
second peak occurs within minutes or hours of post-trauma, triggered by contusions in the chest,
brain hematomas, liver and splenic lesions, and in the pelvis. This time requires a thorough and rapid
initial assessment, identifying and treating potentially fatal factors. Thus, due to the need for
effective assessment, it is important to follow the recommendations of the Advanced Trauma Life
Support® (ATLS). The third peak, in days or weeks post-trauma, is due to sepsis and multiple organ
failure (American College of Surgeons, 2009).

A study carried out in a hospital in southern Brazil observed the impact of infections on
patients affected by trauma, demonstrating that, of the total number of patients treated, more than
15% contracted some infection during hospitalization. Of this total, 28.8% died, and almost all had
systemic inflammatory response syndrome (HAI), and sepsis increases the risk of death in patients
by up to 12 times, compared to those who did not contract infection (Watanabe et al, 2015).

As a measure to prevent infections, the administration of antibiotics should be early.
However, the use of antibiotics for a long time is not recommended, since there is no evidence of a
favorable outcome, in addition to increasing health care costs. Therefore, the decision of the class of
antibiotic to be used in trauma surgeries depends on the type of injury, the time of installation and the
tissue affected (Rivera, 2008).

Due to the need to prevent infections in trauma patients, it is important to adopt strict control
measures with the implementation of effective strategies to improve health care for these patients.
The aim of this study was to evaluate the impact of antibiotic use in trauma patients in a hospital in

Brasilia.

METHODOLOGY
This research is an observational cross-sectional investigation, based on a retrospective
approach through the extraction of data from the health information system "TrackCare". The

participants in this research comprise patients with abdominal trauma who underwent surgical

Collection of Internacional Topics in Health Sciences V.2
Outcome of antibiotic treatment in patients with abdominal trauma at the hospital in Ceildndia



treatment from January to December 2021, whose data were acquired without direct intervention or
individual follow-up.

Considering the population of Ceilandia, estimated at 349,955 inhabitants (IBGE, 2018), it
was established that approximately 123 participants were needed to achieve a confidence level of
90%, with a margin of error of 6%. Thus, for the selection of data to be analyzed, the inclusion
criterion of patients with abdominal trauma who underwent exploratory laparotomy at the Regional
Hospital of Ceilandia (HRC) during the referred period was adopted, excluding those who underwent
exploratory laparotomy for other causes or in different periods.

Regarding the conduction of the research, the following steps were followed: submission to
the Research Ethics Committee (REC), data collection through medical records, data tabulation,
analysis of results, discussion and conclusion.

Data collection took place at the Regional Hospital of Ceilandia (HRC) through electronic
medical records, after the informed consent form was waived. The following variables were
analyzed: age, gender, cause, use of antibiotics, antibiotic therapy, duration of antibiotic therapy, days
of hospitalization, and clinical outcome. The data were processed and analyzed using the IBM SPSS

software (version 22.0).

RESULTS

Table 1 reflects the demographic data, in which age is described using the mean and standard
deviation variables, while the gender of the individuals with abdominal trauma is presented in terms
of absolute values (n) and percentages (%). Notably, there is a predominance of male patients, with

an average age of 30 years.

Table | - Age and gender of the patients

Variable Average ==
Age 30,04 10,703
Gender n %
Male 83 89,2
Female 10 10,8

Source - Data from the study itself (2024)

When analyzing the cause of the occurrences (Table 2), of the 93 patients studied, almost half
of them were victims of Stab Wound Perforation (PAB). Other etiologies identified include
Perforation by Firearm (PAF) with 30.1%, car and motorcycle accidents that together account for

15.1% of the cases, falls with 2.2% and being run over by a car with 1.1% of the patients studied.
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Table 2 - Cause of occurrences:

Cause n %
HELP 46 49,5
YOUTH 28 30,1
Motorcycle 8 8,6
accident

Car accident 6 6,5
Blunt Trauma 2 2,2
Is left 2 2,2

Hit 1 1,1

Source - Data from the study itself (2024)

Tables 3 and 4 present data on antibiotic use and therapeutic choices. Initially, it is observed
that almost half of the 93 patients were assigned to receive antibiotic therapy or antibiotic
prophylaxis. Within this selected group, the main antimicrobial agent chosen was Unasyn, a
combined composition of Ampicillin with Sulbactam, covering approximately 31% of cases. In
addition, other frequently chosen substances included Meropenem (8%), the combination of
ciprofloxacin with metronidazole (8%), and Tazocin (5.7%), which consists of piperacillin with

tazobactam.

Table 3 - Antibiotic use

Antibiotic n %
use
Yes 43 46,2
No 47 50,5
No 3 3,2
registration

Source - Data from the study itself (2024)
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Table 4 - Antibiotic therapy chosen:

Antibiotics n %
Unasyn 27 31
Meropenem 7 8,0
Ciprofloxacino + 7 8,0
Metronidazol
Tazocin 5 5,7
Vancomycin 4 4,6
Linezolid 2 2.3
Piperacilina + 2 2,3
Tazobactan
Meropenem + 2 2,3
Linezolida
Early 2 2,3
Ciprofloxacino + 2 2,3
Clindamicina
Levofloxacina 2 2.3
Tigecycline 2 2,3
Polymyxin B 2 2,3
Meropenem + 1 1,1
Vancomicina +
Ertapenem
Metronidazole 1 1,1
Imipenem + 1 1,1
Amicacina
Ciprofloxacino 1 1,1
Clindamycin 1 1,1

Source - Data from the study itself (2024)

Finally, the last variable examined was the duration of treatment with the antibiotics
mentioned (Table 5). In this context, a wide range of periods was observed, ranging from a minimum
of 1 day to a maximum of 22 days. This remarkable disparity is attributed to the interaction of
several elements, such as the dosage of the drug itself, the severity of the clinical condition, and the
underlying reason for therapeutic choice. Thus, the presentation of the results in absolute values was
not feasible, due to the variation in the duration of treatment with the same medication. To represent
the data, we chose to calculate the mean of the days of treatment, together with the standard

deviation, in order to contextualize the amplitude of this temporal variation.
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Table 5 - Duration of antibiotic use:

Antibiotic time (days) | Average e
Unasyn 4,56 2,225
Meropenem 16,29 6,473
Ciprofloxacino + 443 2,573
Metronidazol
Tazocin 6,20 1,304
Vancomycin 11,75 7,320
Linezolid 15,00 0,00
Piperacilina + 7,00 2,828
Tazobactan
Meropenem + 7,50 0,707
Linezolida
Early 12,50 12,021
Ciprofloxacino + 4,00 1,414
Clindamicina
Levofloxacina 14,00 4,243
Tigecycline 16,00 1,414
Polymyxin B 18,00 8,485
Meropenem + 22,00 -
Vancomicina +
Ertapenem
Metronidazole 1,00 -
Imipenem + 8,00 -
Amicacina
Ciprofloxacino 13,00 -
Clindamycin 8,00 —

Source - Data from the study itself (2024)

DISCUSSION

In this study, an analysis of the prognosis of patients living in Ceilandia who underwent
antibiotic therapy after suffering abdominal trauma was undertaken. The results revealed a myriad of
findings of significance, which require in-depth consideration.

Initially, the preponderance of demographic data deserves to be highlighted, showing an
average age of 30.04 years, with an exacerbated predominance in males, reaching an expressive
proportion of 89.2%. In this scenario, Perforation by a Knife (PAB) emerges as the most prevalent

cause, making up 49.5% of the cases, followed by Perforation by Firearm (PAF), responsible for
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30.1% of the incidences, among other relevant etiologies. Nevertheless, it emerged that the
administration of antibiotic agents in the therapeutic management of patients affected by abdominal
trauma at the hospital in Ceilandia obtained a percentage of almost half of the patients (46.2%).

It should be noted that Unasyn was positioned as the most recurrent pharmacological therapy,
obtaining a preference of 31% in the aforementioned study, and boasting one of the lowest mean
duration of treatment, approximately 4.56 days. However, it is important to emphasize that the study
shows the existence of other therapeutic agents with shorter treatment periods, however, underused
in the region in similar contexts.

In this context, it is urgent to consider that the selection of the antimicrobial agent is not only
based on its efficacy, but also on its adequacy to the particularities of the clinical picture presented by
the patient, considering factors such as bacterial resistance, safety profile, and cost-effectiveness. In
addition, it is imperative to investigate the underlying reasons for the underutilization of therapeutic
alternatives with shorter treatment duration, as this could promote more efficient management of
resources and potentially improve clinical outcomes for patients affected by abdominal trauma in

Ceilandia.
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ABSTRACT

Irony, regardless of its subtype, is routinely used in human communication. Verbal, vocal, and non-verbal
resources are used to express the irony. In this chapter, the objective is to present a literature review on using
irony through facial expression. According to the results obtained, the face can express irony, highlighting the
contradiction between oral speech and the facial expression itself, which helps the receiver understand that the
speech is ironic. There are still scientific gaps on the subject, and more researchers must investigate the topic.
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INTRODUCTION

The word irony is of Greek origin (eironeia) and means concealment (Costa, 2016) and is
often used in communication, - in about 8% when the dialogue is between friends (Gibbs Jr., 2000).

There are several theories that explain this. According to the classical theory, it is considered
a figure of language, expressed by indirect negation. In salience gradation theory, irony is most often
used with polysemic words, which have several meanings, and are better understood when there is
greater familiarity, frequency of use and understanding of the context of a given word. It is also
considered as an act of non-sincere speech, not pragmatic sincere, but which expresses the
psychological state of the speaker, and can be understood as an intentional act and violation of the
main rule of a speech, that is, of expressing the truth. Other theories that explain the Echoic Mention,
is when someone informs something to an interlocutor and, by inference, uses a statement from what
he heard or from the Pretension, that is, when there is a conscious desire to make it an ironic attitude.
Despite the different theoretical assumptions that explain it, the literature agrees that for irony to be
properly interpreted, it is context-dependent (voice, gestures, etc.) and requires two stages of
processing, one requiring interpretation of the message, for later (Attardo, 2000), as can be visualized
in the diagram below (Diagram 1).

The sender, when using communication with messages intentionally different from a certain
fact, as in sarcasm and irony, uses different processes: consistency between the statement and the
context. The listener must analyze the statement and the fact, retain the information in his working
memory, compare the compatibility between the fact and what has been expressed by different
sources and finally detect the inconsistency in the information. At this stage, the listener should
analyze the reasons why there are inconsistencies between the facts and what was said, 1.e. if it was a
mistake of the sender or if its use was intentional, in this way, the listener will make an inference or a

judgment of the senders’ intention (Ackerman, 1981).
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Diagram 1. Diagram of a two-stage verbal irony process.

Receiver processing:
Message Phase 1) Decode
mMessage
What a perfect day -

Phase 2) Decoding of
to go to the beach, inconsistencies = irony
doesn't it?

Feedback

' Sender

Sender Channels: Vo R + VR +NVR Receiver Channels: A +V

Legend: R Vo = Vocal Resources (prosody, intonation, rhythm, vowel duration, pitch, loudness etc.); RV = Verbal
Resources (articulation of the spoken word); RNV = Non-Verbal Resources (gestures and facial expressions); A =
Hearing and V = Vision.

Another important aspect to be emphasized is the influence of the ironic attitude, which
depends on both the listener's understanding and its complexity, if more or less explicit (Burgers, Van
Mulken, Schellens, 2012), since the sender, using the irony, does it consciously and wants the
interlocutor (receiver of the message) to interpret it.

In general, irony expresses an affirmative thought by the negative side, covering and
revealing a double intention of the message evidencing, non-explicit subtexts, dichotomies and
ambiguities (Costa, 2016).

It is perceived as a secondary emotion and as it implies a content in speech that is different
from what one wishes to express (Cheang and Pell, 2008), shows incongruity between what was
'thought' and 'reality' (Alavarce, 2009), it may be a lie to some authors (Duarte, 2006) or not, since
their intention is explicit (Tabernero, 2016).

Researches that analyze facial expressions and facial micro-expressions, the latter seen as
facial muscle contractions that represent a particular emotion, but produced very quickly (Freitas-
Magalhaes, 2014), may help in this, since the area has little scientific production in this sense, unlike
linguistics, which has advanced significantly in the analysis of ironic speeches. Here are the different

forms of irony.
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FORMS OF IRONY

There are several forms of irony, according to the literature, which are described in the table

below.

Table 1. Types of irony, with definitions endorsed by the authors.

Types of irony

Definition

Author (s) / (year)

Anti-phrase When exaggerated ideas are Pires (1981)
exalted or affectionate use is
made of offensive terms.
Asteica Subtle and delicate use of ironic Attardo (2000)

criticism to disguise a
compliment, which uses rhetoric
and is considered a positive
irony

Cosmic or Infinite

It is the difference between
human desire and reality.

Moisés (2004)

Criticism

Social form of communication,
and in this type of irony, the
emotional valence differs from
the situation and the literal
meaning. Its use is used to
criticize something, establishing
a negative valence of emaotion,
that is, it evokes a negative
attitude towards an object.
Positive sentence is used to
convey a negative meaning.

Dews et al. (1996), Attardo
(2000), Agostino et al. (2016)

Direct

When a comment is the opposite
of what it really means and
whoever does the irony makes
an affirmative sentence *.

Dews et al. (1996)

From destiny

It corresponds to situational /
behavioral irony - used in
poetry, in which the author does
not infer irony, but the reader
interprets it, that is, when there
is a distinction between
intention and result of action
and verbal, that used through
word / speech that differs from
the fact, used in everyday
situations.

Moisés (2004).

Dramatic

Who knows the content is the
audience, while the actor
ignores it - used in the Dramatic
Arts.

Moisés (2004).

Ironical praise

Of rarer use, it is expressed by a
negative message to convey a
positive meaning.

Dews et al. (1996)

Euphemism

When pleasant words are used
to express something
unpleasant.

Sacconi (2008)

Hyperbole

When one makes use of non-
literal expression of
exaggeration of a thought or of
the reality of a situation.

Gibbs Jr. (2000)

Indirect

When something is the opposite
of what has been said, but the
speech used by the one who
makes the irony makes a

Dews et al. (1996)

Collection of Internacional Topics in Health Sciences V.2
Study of the art of facial expressions in the emotion of irony



suggestion and not an
affirmation *.
Humorous Subtle and indirect commentary Gibbs Jr (2000)
that has entertaining and
comical intention about a certain
non-pleasurable situation or
unpleasant person.
Sarcasm When one makes use of words Gibbs Jr. (2000)
or expressions in a pejorative
tone, although with the use of
positive words, with the
intention of assaulting,
offending and hurting.
Socratic or Rhetoric Used in the pedagogical Gibbs Jr. (2000), Moisés
environment, the speaker knows (2004).
the subject, but questions it as if
he did not know it, that is, the
speaker makes an issue and,
according to Gibbs Jr, such a
question may imply either
humor or a critical assertion.
Undervaluation Unlike hyperbole, when one Gibbs Jr (2000)
makes use of non-literal
minimization expression of a
thought or the reality of a
situation.
* The author uses the following example to differentiate between direct and indirect irony: in a summer camp, children
are being divided by classes that will be proposed and one of the children is a failure in diving. In direct irony, you could
be told, "You're a funny diver," and in the indirect: "I think diving will be your favourite lesson."

For a better understanding of the subject, let us now look at the neurophysiological aspects of

face perception and those involved in irony.

NEUROPHYSIOLOGICAL ASPECTS OF FACIAL PERCEPTION AND THOSE INVOLVED IN
IRONY

Studies using magnetic resonance imaging have shown that during human development there
is an increase in the extent of specialization of the cortex for the stimuli related to the face, and the
perception of the face begins in early stages of life and is not completed until adolescence, It is
evident that the processing of this information is different when cortical activity between children
(with less specialization and confidence) and adults is compared (Rysewyk, 2010).

A recent study using functional and quantitative magnetic resonance imaging in 22 children
(between 5 and 12 years of age) and 25 adults (between 22 and 28 years of age) found differential
development of high-level visual areas involved in facial and spatial recognition. The development
of specific and selective facial regions of the brain occurs, in greater concentration, in fusiform gyrus
in children. With the development and nervous tissue specialization and the experience with the
different faces and expressions the brain is specializing and the areas end up distinguishing between
the recognition for the faces and the recognition of places in adult life. These results were validated
by the authors with evaluation of post-mortem nervous tissue of ten cadavers. According to the
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authors, a new model for the understanding of the improvement of the recognition and differentiation
of faces from childhood to adulthood is emerging, whereby emerging brain function and behaviour
result from cortical tissue proliferation (assuming the increase Myelin, dendrites, alterations in the
iron-protein or glial and astrocytic structural perineuronal matrices) and not exclusively of apoptosis
(Gomez et al., 2017).

Because irony is a voluntary emotional facial expression (EFE), it is important to emphasize
that voluntary / deliberate facial expressions depends on the pyramidal tract, originating in the motor
cortex and the spontaneous, the extrapyramidal tract whose origin occurs in the pre-motor area and
subcortical regions (such as the basal ganglia), although there is evidence that the functional
independence of these pathways is not total, as reviewed by McCabe et al. (2010).

Channon and Crawford (2000) found that patients with brain lesions in the left frontal lobe
had relative losses in the understanding of histories, especially those involving non-literal statements
in relation to those with lesions in the right frontal lobe and posterior lesions (temporal, parietal or
occipital) to the left or right. Ratifying the above, Wakusawa et al. (2007) found that when the
judgment of a certain ironic situation was made, the activated brain areas are the medial orbitofrontal
cortex. However, for the production of irony, the right temporal lobe is activated.

Giora et al. (2000) assessed the comprehension of sarcasm and metaphors by adapting a
battery of Gardner and Brownell's right hemisphere communication tests in 27 patients with lesions
in the right hemisphere (RH), 31 in the left hemisphere (LH) and compared the results with the
control group (CG, n = 21). The RH group tended to present lower scores for the understanding of
sarcasm and higher scores in the understanding of metaphors when compared to the LH group. In
addition, groups with neurological impairment evidenced significant impairments in understanding
sarcasm when compared to the CG. There were no statistically significant differences in the
interpretation of metaphors between the RH and CG groups, but there was a significant disadvantage
for the RH group with regards to the RH and CG. Significant negative correlations were found
between the test scores and the extent of the lesion to understand sarcasm in the mid and lower left
frontal gyrus and to understand the metaphor in the left mid temporal gyrus and in the junction area
of the superior temporal and left supramarginal gyrus. The extent of the lesion in the regions of the
RH did not correlate with the performance of the test.

Wang et al. (2006) evaluated the irony comprehension of 24 subjects (12 adults with mean
age of 26.9 years and 12 children aged nine to 14 years) with cartoon figures while listening to short
stories that ended with a potentially ironic observation and were asked to decide whether the speaker
was being sincere or ironic (sarcastic). Both children and adults were instructed to pay attention
either to the speaker's facial expression or to the voice inflection of the message accompanied by the
test scenes. The results showed that both children and adults activated similar global networks,

Collection of Internacional Topics in Health Sciences V.2
Study of the art of facial expressions in the emotion of irony



including frontal, temporal and occipital cortices bilaterally. Specifically, children recruited the
lower left frontal regions more strongly than adults and showed reliable activity in the prefrontal
cortex, while adults did not. In contrast, adults activated the occipitotemporal regions more strongly
than children. In the condition of "sincere discourse”, both groups showed significant activities in the
frontotemporal and occipital areas in relation to rest. However, adults exhibited the typical left lateral
activation pattern of language processing while children recruited a more bilateral network, similar to
that activated under irony conditions. In addition, despite the lack of ambiguity in the speaker's
intention in this condition, the activity also activated, but to a lesser extent, the pre-frontal cortex in
children. When the task was to pay attention to the facial expression during the ironic discourse,
there was greater neural activity in the visual cortex and when the attention was directed to prosody
in the superior temporal gyrus, respectively. In general, children involved the medial prefrontal
cortex and left lower frontal gyrus more strongly than adults, while adults recruited fusiform gyrus,
extra striate areas, and amygdala more strongly than infants. The greater involvement of the
prefrontal regions in children may support the integration of multiple clues to reconcile the
discrepancy between the literal meaning and the intended meaning of an ironic observation. This
shift from the development of a dependency in frontal regions to later occipitotemporal regions may
reflect the automation of basic reasoning on mental states.

Spotorno et al. (2012) used functional magnetic resonance imaging to compare the
comprehension of 20 healthy subjects from 18 target sentences with ironic or literal contexts. They
demonstrated that the Mind Theory (ToM) network becomes active while a participant is
understanding the verbal irony, especially of the medial prefrontal cortex, posterior and ventral areas
(from Brodmann area 6 to 9), lower frontal gyrus Bilateral (Brodmann's areas: 45, 46, 47), the
bilateral temporoparietal junction (Brodmann's areas: 40), the left insula, the right later dorsal fronto
parietal cortex (Brodmann's area: 8) and the right middle temporal gyrus Brodmann: 21). In addition,
they demonstrated that the ToM activity is directly related to the processes of language
comprehension.

Matsui et al. (2016) evaluated the understanding of prosody and context sarcasm in 21 adults
using magnetic resonance imaging. In order to do so, vignettes containing short stories were
presented to the participants, whose characters had performed good or bad acts, followed by positive
statements from their relatives. Thus, participants were asked to judge the degree of sarcasm used in
the compliment, which was either accompanied by positive or negative affective prosody. They
found a correlation between the context and prosody, with activation of the frontal and frontal
portion of the left inferior frontal gyrus, corresponding to Brodmann's area 47. The incongruity
between negative prosody and praise activated the insula bilaterally, extending into the lower right
frontal gyrus, lower cingulate cortex, and brainstem. They concluded that the lower left frontal gyrus
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(BA 47) is involved in the integration of the context of the discourse and the statement with affective
prosody in the understanding of sarcasm.

Obert et al. (2016) investigated the neural basis of irony processing by delivering short
sentences of ironic and literal speech to 23 healthy young adults who underwent functional magnetic
resonance imaging to assess the neural effect of two parameters: degree of irony and enjoyment of
the mood. The results revealed the activation of bilaterally inferior frontal gyrus (GFI), the posterior
left temporal gyrus, the medial frontal cortex and subcortical regions, as the left caudate nucleus
during the irony processing. The degree of irony was shown to be associated with the activation of
bilateral frontal and subcortical areas and that these regions were also sensitive to mood. The
activation of the bilateral GFI was, therefore, responsible for the processing of humour and reflected
the processes of detection and resolution of incongruity. In addition, the activation of subcortical
structures may be related to the processing of social event rewards.

Since there is not only one form of irony, let us see how literature classifies it, as follows.

THE FACE OF IRONY

Facial expressions usually accompany oral discourses and vocal resources in order to ratify
what one wishes to express. However, is this what happens during the production of ironic
discourses? We don’t believe so, since when the emotions are distorted - as in the case of irony, there
are differences between the time of maintenance of the expression, being that in these cases, it tends
to remain longer than when compared to the facial expressions that represent emotions according to
Miguel and Primi (2014).

Gonzélez-Fuente, Escandell-Vidal, and Prieto (2015) found that 70% of subjects who made
ironic speeches demonstrated audio-visual resources and their use favoured the understanding of
irony. They checked the lexical-syntactic clues produced during the speech, the face in general
(smile, laughter, frown or neutral expression), eyebrow movements (raised or furrowed), eyes
(closed, contracted and exaggerated), the eye movements (towards the interlocutor or the material
and the deviation of the gaze), the mouth (lips stretched, protruded, with elevation or lowering of the
labial commissures), head movements (nod of head forward, of rotation), arms and hands. In addition
to vocal resources (pitch, loudness, prosody, vocal quality, syllable duration, in milliseconds and
speech elocution rate - measured by speech time divided by the number of syllables). For that,
friendly subjects, arranged in pairs, discussed two videos presented, these discussions were recorded.
Among the ironic manifestations, the jocose was the most frequent (34%) and the most vocal clues
were: the use of emphases, sentences with interrogative configurations (ascending inflection),
prosodic breaks / pauses and longer duration of syllables. In general, the audio-visual clues in the
most ironic speeches that stood out were the face in general and the head, with the greatest change in
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the direction of the gaze (deviation of the gaze during the ironic speech) and smile and / or laughter
during the ironic statement, movements (inclination and lateral movements), stretched lips and raised
eyebrows.

The literature describes that irony can be expressed facially as both scorn and aversion
(Wilson and Sperber, 2012).

Ekman, Friesen and Hager (2002) suggested the analysis of the face by checking the
muscular units of action (AUSs) in the upper and lower thirds of the face, by the Facial Action Coding
System - FACS). Thus, we will present the literature findings from this division.

In the upper third of the face, especially in the eye region, there was a greater production of
aversive look in the sarcasm, which is a kind of irony (Williams, Burns and Harmon, 2009).
According to the literature (Ekman, Friesen, Hager, 2002, Freitas-Magalh&es (1998)), there may be a
change in the direction of the gaze (the deviation of the gaze during the production of the ironic
discourse), according to Gonzalez-Fuente, Escandell-Vidal, Prieto, 2011a, be Roberto and Luigi,
2015), correspond to AUs 61 and 62, characteristics of the emotion of contempt.

Another aspect reported in the literature refers to mixed facial expressions, a situation in
which there may be contraction of the corrugator of the eyelashes, approaching the eyebrows at the
moment of a smile, not showing at the moment neither happiness nor anger (Ekman, 2003). As
Williams, Burns and Harmon (2009) cite an aversive look at ironic speeches and, in the aversion,
according to Ekman (2003), the eyebrows may present a drop, this signal can be found during the
production of the irony, being visible to AU4. However, Gonzalez-Fuente, Escandell-Vidal, Prieto
(2015) found elevated eyebrows during the production of ironic speech. Therefore, the AUs that may
be involved in irony may be AU1 and AU2.

In the lower face, the literature cited the presence of smile in the irony (Freitas-Magalhaes,
2009 and Gonzélez-Fuente, Escandell-Vidal, Prieto, 2015) and/or laughter (Gonzélez-Fuente,
Escandell, Freitas-Magalhdes (2011) pointed out that in the posed/falsified smile it involves
consciousness on the part of the emitter, being activated cerebral structures such as the pre-motor
cortex, the frontal and the zygomatic muscles (major and minor) and the orbicularis of the eyes and,
in the true/genuine, the motor cortex, the amygdala and the orbicularis oculi muscle (central part).

In relation to the smile, according to Freitas-Magalh&es (2009), this is one of the main
organizers of the human psyche and can assume the voluntary, induced and dissimulated
configuration, adding that "(...) is associated with positive feelings such as happiness, pleasure,
amusement or friendship, but also expresses irony, sadness, dissatisfaction, disgust and
embarrassment "(50). It would be similar to the false smile, according to the author, a situation in
which it appears and disappears quickly, is exaggerated, "frozen™ and asymmetrical, revealing mixed

expressions and non-verbal indiscretions.
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It should be emphasized that fake facial expressions can be detected because they generate
conflict in the observer due to the overlap of emotions (Freitas-Magalhées, 2011).

So how do you differentiate it? By context. According to Freitas-Magalhédes (2009), the
context is one of the moderators studied in the display of smile, intensity and frequency mode.

The context may affect the judgment of emotional facial expressions, favouring their
accuracy (lzard, 1998).

Head movement was also observed in the literature, with the visualization of head tilt or
movements on the horizontal axis (Gonzales-Fuente, Escandell-Vidal, Prieto, 2015). Thus, according
to the FACS, the motion units involved could be 51, 52, 55, or 56.

Agostino et al. (2016) evaluated children and adolescents with figures and statements that
represented truth, critical irony (negative valence), and emphatic (positive valence) praise - the latter
two represent incongruity between the speech and the actual fact; Critical irony the intention of the
message is negative and what was expressed does not correspond to the fact and in emphatic praise
the intention of the message corresponds to the literal meaning but not to the situation with
differences in the intonation of the sentences. Both are intended to affect the listener's emotional state
(feeling bad or good, respectively for critical irony and emphatic praise), considered as indirect
language. In the example of one of the authors' test figures the speech was incompatible with EFE -
depicting irony - and, in this situation, they used illustration with head tilt to the right (corresponding
to M56 of the FACS) associated with the eyebrow elevation of the (Corresponding to FACS R1) and
contralateral side lip enhancement (corresponding to FACS L12).

Rockwell (2000) and Conz (2010) also reported that in irony there may be inexpressiveness,
"rolling eyes" or "mockery", without describing what this characteristic would be, justifying research
in this area.

As noted, the EFE of irony still lacks further studies.

FINAL CONSIDERATIONS

Secondary emotions, such as irony, are also called complex, because they are combinations of
the primaries and are considered as the awareness of the emotional state with somatic changes, being
linked to previous experiences, that is, to acquired dispositions (Damasio, 1998). According to
Tabernero and Politis (2013), basic emotions seem to be involved in the formation of secondary
emotions, but the presence of double dissociations between tasks may indicate that their execution
involves partially independent processes.

In addition to the above, secondary emotions depend on complex mental states, in which
there is attribution of belief or intention, i.e. a mental cognitive state for the person (Baron-Cohen et
al., 2001), as in the case of irony.
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Thus, this secondary emotion is widely used in discursive situations, in different contexts
such as in arts, in media communication (television, newspaper, radio, magazines, etc.) and everyday
life (Pereira, 2015), as evidenced in preliminary research in a development phase (César, Freitas-
Magalhaes, 2017).

Irony can be used as the basis for the creation of an identity and as a survival strategy of
oppressive ideologies (Cardefia, 2003), to diminish the force of a muting function or an implicit
criticism (in the case of critical irony) or implicit compliment (in an ironic praise), or for use in mood
situations, according to Dews et al. (1996).

As a figure of speech, it can be used as rhetoric, to express something different from what is
actually thought, as well as to provoke laughter in humour (laughing at or with the other /world) and
as a "powerful critical instrument” (Loureiro, 2007, p.14).

It is inferred that irony is an emotion of a more complex order for its decoding, since there is
a need to understand the affective intention and, in its expression, requires of those who evokes it, a
control of the social expression of false affection, as affirmed by Agostino et al. (2016).

As a mixed emotion, the hypothesis of its use is associated with a form of moral judgment.

Literature has described that emotional facial expressions (EFEs) evolved from a sensorial
and adapted regulation of the use of facial muscles for the expression of moral judgment (Benitez-
Quiroz, Wilbur and Martinez, 2016).

In this type of judgment the aforementioned, authors reported that there are the inclusion of
expressions such as anger, aversion and contempt. At the moment when irony as EFE is expressed in
a mixed way (hypothesized its expression with the mixed manifestation of happiness with aversion
or contempt) and interpreted in a contextual way, it can be considered as a co-articulator of speech
(Benitez-Quiroz, Wilbur and Martinez, 2016).

In addition, we emphasize the importance of emotional facial expressions being always
analysed concomitantly to the context, because as affirmed by Righart and Gelder (2008), they

favour the understanding of the EFEs and, we add here, irony.
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ABSTRACT

Secondary plant metabolites, such as essential oils from the Caatinga, have diverse therapeutic properties,
including antimicrobial and anti-inflammatory action. Studies highlight its effectiveness against infections,
promoting alternative use in medicine. The research addressed in this work provides a comprehensive view of
the therapeutic potential of essential oils extracted from medicinal plants found in the Caatinga
Morphoclimatic Domain, located in Northeast Brazil. Thus, this is a systematic review of the qualitative
literature, based on descriptors that follow the direction of the Health Sciences Descriptors (DeCS), used in
the VHL (Virtual Health Library) search engine: "Caatinga", "Medicinal Plants", "Volatile Oils", " Anti-
inflammatory", "Antibacterial", " Antiparasitic" and "Antioxidant", which were applied in the following
databases: Scielo; Medline; Lilacs; PubMed and Elsevier. Several plant species and their respective essential
oils were investigated, highlighting their antioxidant, antimicrobial, anti-inflammatory and antiparasitic
properties. The results showed that the essential oils of Caatinga plants have a wide range of chemical
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compounds, such as terpenes, aldehydes, phenols and esters, which confer their medicinal properties. These
compounds have the potential to be used as therapeutic alternatives in the treatment of various health
conditions, including bacterial, parasitic and inflammatory infections. In addition, the study highlights the
importance of preserving the biodiversity of the Caatinga and the traditional knowledge associated with the
use of medicinal plants in the region. The integration between popular knowledge and scientific research is
essential to fully explore the therapeutic potential of these plants, contributing to the promotion of public
health and the development of new therapies. In addition, it is essential to ensure sustainable practices for the
use and management of medicinal plants in the Caatinga, to preserve their biodiversity and the ancestral
knowledge associated with their use.

Keywords: Caatinga, Medicinal Plants, Volatile Oils.
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INTRODUCTION

Secondary metabolites are substances produced by plants from their primary metabolism in
specific situations. Currently, much has been invested in research on the application of these
substances for various purposes. Among them, it is worth mentioning studies on antioxidant,
antimicrobial, anti-inflammatory, anticarcinogenic, cardioprotective action and in use outside the
field of medicine (Cunha, 2016).

Volatile oils, or essential oils, are volatile compounds, a product of the secondary metabolism
of plants, extracted from them through complex laboratory techniques for various uses in therapy, as
they are capable of modifying the homeostasis of organisms by mechanisms that are often unknown,
due to their high molecular complexity (Simdes, 2017).

For Moura et al. (2019), Brazil is a country rich in plant species with therapeutic potential
through the extraction of essential oils. According to the authors, the main genera of plants conducive
to providing essential oils as a product of secondary metabolism are Myrtaceae, Lauraceae,
Rutaceae, Lamiaceae, Asteraceae, Apiaceae, Cupressaceae, Poaceae, Zingiberaceae and
Piperaceae, with species spread in these families.

Among the species found in Brazil, it is important to highlight that the Caatinga semi-arid
morphoclimatic domain, found predominantly in the northeast region of the country, is the source of
a diversity of essential oil-producing species. The volatile oils found in the Caatinga represent an
important component due to their biodiversity, their application in aromatherapy, and their
therapeutic purposes (Sampaio et al., 2023).

In addition to being known for their fragrance, essential oils have a medicinal function due to
their antiseptic, bactericidal, fungicidal and anti-inflammatory properties. According to the National
Institute of the Semi-Arid Region, in 2017, the essential oil extracted from the leaves of Jatoba
(Hymenaea courbaril) in the city of Buique-PE, in the northeastern region of Brazil, showed
properties such as sesquiterpenes and caryophyllene oxide, substances with antimicrobial action,
which proved effective as an alternative treatment for infections such as candidiasis, caused by fungi
of the genus Candida (Gomes, 2017).

In addition, this work seeks to present a fraction of the diversity of essential oils extracted
from medicinal plants present in the Caatinga biome, which play an important role as a
complementary treatment of infections. It is of paramount importance that its compounds and
therapeutic benefits are identified to promote alternative treatment options for the population, and it
is necessary that new research be carried out and continue to look at the Caatinga in order to
scientifically prove what has been rooted in popular knowledge for thousands of years, the

therapeutic effectiveness of the vegetation of this biome.

Collection of Internacional Topics in Health Sciences V.2
Use of essential oils extracted from the Caatinga as an alternative for the treatment of infectious diseases and inflammation



\

LITERATURE REVIEW METHODOLOGY

For the construction of the present work, a systematic review of the qualitative literature was
carried out. In which, in the search phase, the search was carried out in journal articles, books, simple
abstracts, monographs, master's dissertations and theses. The present study selected some descriptors,
following the guidelines of the Health Sciences Descriptors (DeCS), used in the VHL (Virtual Health
Library) search engine, as shown in the figure below. With this, the following databases were
selected: Scielo (Scientific Electronic Library Online); Medline (Medical Literature Analysis and
Retrievel System Online); Lilacs (Latin American and Caribbean Literature on Health Sciences),
PubMed (U.S. National Library of Medicine) and Elsevier. The inclusion criteria were publications
between the years 1998 and 2023, in which articles in English and Portuguese were searched. In
addition, articles that addressed the theme and classes of secondary metabolites describing their use

were included, and those that did not fit the cited content and outside the preferred date were

excluded.
Figure 1: Methodology flowchart
— DESCRIPTORS | 4[
Source: Authorship
RESULTS AND DISCUSSION

MEDICINAL PLANTS OF THE CAATINGA MORPHOCLIMATIC DOMAIN

Brazil is a country rich not only in cultural plurality, but also in biodiversity. This is reflected
thanks to the well-established characteristics of each region, bringing their richness in fauna and
flora, as well as the study and search for therapeutic effectiveness of the medicinal plants of each

biome (Sganzerla, 2022).
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According to Dos Reis et al. (2023), when it comes to the Caatinga, it is important to note
that it is an exclusively Brazilian biome with a semi-arid climate located in the Northeast of Brazil.
This biome is characterized by high temperatures, long periods of drought and drought. For this
reason, its vegetation had to develop survival mechanisms due to the low availability of water. The
vegetation of the Caatinga is basically formed by xerophytic plants, shrubs and low trees that have
the capacity to store a large amount of water. Despite the peculiarity of characteristics, they also have
therapeutic effects when used for medicinal purposes (Emiliano; Balliano, 2019).

Popular knowledge about the therapeutic benefit of plants is rooted and passed on to the
community from generation to generation, since the beginning, coming from indigenous and African
culture and all the peoples that represent the matrix of Brazil. However, the region is impacted by
exploratory activities of agriculture and extractivism, thus forming areas of desertification, in
addition, with the advance of the pharmaceutical industry and the insertion of synthetic products,
diversity and popular knowledge are threatened, requiring studies and new analyses for this
knowledge and use to remain alive (Sa-filho, 2023).

Thanks to the continuity of these studies, evidence of the efficacy of Caatinga plants is found
in the scientific literature in vitro tests. A great example is the Amburana cearensis (umburana-de-
cheiro), used by the population in the form of teas. This plant has scientific proof of its effectiveness
in the treatment of inflammations of the respiratory system such as sinusitis, bronchitis, cough and
flu. It has also shown effectiveness for the treatment of rheumatism and cardiovascular problems. For
this reason, a more in-depth study of other pharmaceutical forms with Amburana cearenses as the
base active ingredient is feasible (Aratjo; Amorim, 2023).

Another example to be cited is the study by Souza et al. (2021) which points out that
Myracrodruon urundeuva (Aroeira) is composed of flavonoids and phenolics. Due to the presence of

these compounds, the plant exhibits anti-inflammatory, antifungal, and antioxidant activities.

Essential oils extracted from Caatinga plants

According to the International Standard Organization (ISO) "Volatile oils, also called
essential oils, ethereal oils or essences, are complex mixtures of volatile, lipophilic, generally
odorous and liquid substances, obtained from plant raw materials" (Heinzmann; Spitzer; Simdes,
2017, p. 311).

The Caatinga is a region that has many medicinal plants that produce essential oils that can be
found in some parts of the plants such as: leaves; Flowers; Roots; Rhizomes; seeds and peels. These
regions are responsible for characterizing the aroma of each species, with these oils performing

various functions such as attracting pollinators and protecting against insects. In this way, oils also

Collection of Internacional Topics in Health Sciences V.2
Use of essential oils extracted from the Caatinga as an alternative for the treatment of infectious diseases and inflammation



\

have pharmacological effects, used for therapeutic purposes, with the main chemical compounds
present: terpenes, aldehydes, phenols and esters (Fischer, 2014).

The main extraction methods for volatile oils are carried out by: water vapor drag and soxhlet
apparatus. The water vapor drag method is carried out with the addition of water in the first balloon,
this water needs to be heated through the heating plate. In the second flask is added the plant material
that you want to remove the essential oil, the material must be crushed with a little water. When the
vapor from the heated water reaches the plant material that is in balloon two, the substances present
in the sample are transformed into vapor, where they are taken to the condenser. To pass from the
gaseous to the liquid state, in which the liquid is collected by a beaker (Heinzmann; Spitzer; Simoes,
2017).

Extraction with the soxhlet device takes place as follows: The extracting solvent is added to
the flask in liquid or solid form, this flask is heated by means of a thermal blanket. With heating, a
vapor is formed, which passes through the condenser, in the glass reservoir is present the plant
sample, which is solubilized with the condenser. This step occurs several times, when the solvent
reaches a certain limit of the condenser it comes back to repeat the entire extraction cycle (Menezes,
2016).

Thus, some examples of medicinal plants from the caatinga that are extracted from essential
oils for therapeutic purposes are Lippia sidoides, popularly known as rosemary-pepper, Hymenaea
courbaril, a plant known as Jatobd, from which it has in its leaves the production of essential oil and
Cymbopogon flexuosos, called lemongrass. According to table 01, the essential oils of these plants
can be found in the leaves and/or in other structures such as roots, stems and rhizomes. Mentha
piperita, for example, has its essential oil extracted from the glandular trichomes of the plant, in

which an intense amount of menthol is found (Roque, 2010).

Table 01: Main medicinal plants found in the Caatinga, producers of essential oils.

Popular name Scientific name
Mint Mentha piperita
Citronella Cymbopogon winterianus
Lemongrass Cymbopogon flexuosos
Eucalyptus Eucalyptus benthamii
Camomile Chamomilla recutita

Source: Brito, 2010.

Antibacterial activity of essential oils from the Caatinga

The medicinal flora of the caatinga presents, in many studies, antimicrobial activity,
highlighting essential oils as secondary metabolites that can be applied in medicine for the treatment
of microorganisms of medical interest, stating that these are a promising source for this (Dantas et

al., 2010). On the other hand, due to having several components in their composition, essential oils
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provide a lower probability of developing bacterial resistance, since their mechanism of action is not
based on just one target (Farisa, 2017).

One of the plant species in which inhibition of bacterial growth can be observed is Croton
tetradenius, in which Silva (2019) verified the antibacterial activity of the essential oil extracted from
its leaves, where the size of the halo should be greater than 10mm to consider the sample active
against the strain. In this study, inhibition of the growth of Staphylococcus aureus and Escherichia
coli strains was observed in front of paper discs soaked with pure essential oil in two different
concentrations, both compared to the antibiotic amikacin, where the mean growth inhibition (in

triplicate) was shown in Table 1.

Table 1: Diameter of the inhibition halos after analysis of the antimicrobial activity of Croton tetradenius essential oil.

Microorganism Essential oil at 10pL/ Essential oil at Amicatin 30pg/disc
disc 15pL/disc
Staphylococcus aureus 18mm 21mm 29mm
Escherichia coli 10mm 13mm 20mm

Adapted from Silva, 2019.

It can be observed that the essential oil of this species from the Caatinga can be promising,
especially in strains of S. aureus. Nevertheless, it is observed that the Gram-positive strains have a
greater susceptibility to the action of some of the essential oils from the caatinga. This factor is due
to the action of secondary metabolites together, or isolated, such as the essential oil extracted from
the bark and leaf of Myroxylon peruiferum, where the isoflavones 7-hydroxy-4', 6-dimethoxy-
isoflavones showed both antibacterial (for Gram-positive strains), antifungal and antioxidant
activities, indicating the need for a study of these in order to investigate their mechanism of action in
depth (Pereira, 2018).

Not restricted only to Gram-positive bacteria, the species Lippia gracilis showed good results
against the inhibition of the growth of strains of Listeria monocytogenes, as well as of the Gram-
positive Staphylococcus aureus and Staphylococcus epidermis, where the diameter of the inhibition
halos of the undiluted essential oil presents promising results when compared to the antibiotic
chloramphenicol at 4mg/mL, as can be used to prevent the growth of Listeria monocytogenes. can be

seen in Table 2 (Dantas et al., 2010).

Table 2: Diameter of the largest observed inhibition halos obtained from the undiluted O.E of Lippia gracilis compared to
the antibiotic chloramphenicol.

Microorganism Lippia gracilis essential oil (mm) Clorafenicol 4mg/mL (mm)
Listeria monocytogenes 34 32
Staphylococcus aureus 36 33

Staphylococcus epidermis 40 21

Fonte: Adaptado de Dantas et al. (2010).
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In this sense, it is evident from the presentation of the studies that the essential oils of plants
from the caatinga can be promising antibiotics, however more research must be done in order to find,
in the flora, therapeutic options for the pathologies that afflict the population (Dantas et al., 2010).

The essential oil of Eugenia uniflora showed antimicrobial activity against eight bacteria, in a
disk diffusion test. The antibiotics used for comparison purposes were sulfadiazine and cephalothin.
Its greatest antimicrobial potential was against Listeria monocytogenes and Stapylococcus aureus,
and was not effective against gram-negative bacteria. The values of the tests are expressed in the

following table (Silva, 2019).

Table 3 . Antibacterial activity of the leaf essential oil of Eugenia uniflora

Inhibition zone (mm)

Bacteria Eugenia uniflora Sulfadiazine Cephalotin
Listeria monocytogenes 18+3.2 30 24
Staphylococcus aureus 26+ 7.0 36 40

Escherichia coli 10£0.6 28 32
Salmonella disinteriae N/A 30 26
Pseudomonas aeruginosa 8+0.5 22 27
Salmonella enteritidis N/A 44 28
Aeromonas hidrophila 13£3.0 20 24

Source: Victoria (2012).

Antiparasitic activity of essential oils from the Caatinga

The knowledge of the native peoples of the northeast region of Brazil becomes essential for
understanding the diversity of plants and their effects. A study carried out in the village of Baixa das
Pedras, located in the state of Bahia, brings to light the main indications for the use of medicinal
plants with antiparasitic action used daily by these peoples. In this way, plants such as aloe, mastruz,
cacatinga and among other species mentioned, evidence the rich knowledge of these peoples about
the medicinal properties of these plants (Santos-Lima et al., 2016).

Parasitosis represents one of the main causes of death worldwide and a worrying health
problem, covering about two to three million deaths per year. These pathologies are associated with
social, environmental, cultural and economic factors, with most of those affected living in areas that
still lack adequate infrastructure and are routinely exposed to contaminated food and infected soils
(Wiebbelling, 2015).

Rosa et al., (2003) conducted a study of the anti-Leishmania amazonensis activity of the
essential oil of Croton cajucara leaves, and noted that the plant acted in the reduction of the
association between parasites and macrophages. In this study, it was identified that linalool, a
substance present in the essential oil, could be responsible for the effects described in addition to
inhibiting macrophages. Under this bias, the selectivity of this oil has been proven and new studies

cite the oil as a promising source for the treatment of leishmaniasis.
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In addition, the essential oils of Copaifera reticulata and Lippia sidoides were also tested
against the promastigote forms of Leishmania, the results showed that the aforementioned oils were
effective compared to the positive control pentamidine (Rondon et al., 2012). Furthermore,
Zheljazkov et al., (2008) also showed that minority constituents such as d-cadinene, found in basil
essential oil, had inhibitory effects against Leishmania donovani.

In a study carried out by researchers from the Institute of Physics of Sdo Carlos (IFSC) of
USP, the activity of Citronellol, a chemical compound present in essential oils of several species,
including the essential oil of Lippia Citriodora, which showed an important antiparasitic action
against Schistosoma mansoni, was described. etiological agent of schistosomiasis. In this research, it
was found that the terpene Citronellol is capable of damaging the external body structure of the

parasite, causing difficulty in its survival (Mafud et al., 2016).

Antioxidant activity of essential oils from the Caatinga

It is highlighted how the Libidibia ferrea plant has several groups, such as terpenes, phenolic
compounds and flavonoids, which justify its popular use as anti-inflammatories, in addition to its use
as hypoglycemic agents, corroborated by its enzymatic activity that helps control glucose levels.
(Jacob et al., 2022)

Urera bacifera has in its composition the presence of flavonoids, in addition to antioxidant
and anti-inflammatory and even gastroprotective activity, in view of its action of reducing pepsin and
modulating the action of interleukins 10, 6 and 4 (Benvenutti et al., 2020).  While Hymenaea
cangeceira, popularly known as jatoba has anti-inflammatory, antioxidant and analgesic properties in
the ethanolic and organic extracts of its essential oil, its anti-inflammatory capacity has been
compared to other analgesics in mouse models, in addition, it also has antimicrobial activity against
the formation of colony films of Gram positive and negative bacteria. (Veras et al., 2020)

According to studies carried out with mice, the essential oils of Alibertia edulis have an
enzymatic potential to protect against hyperglycemia and dyslipidemia, even in animals exposed to
diets that put them at risk with hypercaloric, influencing catabolism without signs of toxicity (Aquino
et al., 2020).

Amburana cearensis, which is popularly used in urinary and respiratory tract infections, also
has its antioxidant property discussed, highlighting how in vivo models its extract protects cells of
the nervous system against inflammation. (Pereira ef al., 2017).

Syzygium jambos has in its phytochemical activity a large amount of flavonoids, associated
with antioxidant activity, in addition to the in vivo studies discuss the influences of the aqueous

extract of this plant on the action of catalytic enzymes such as peroxidase and glutathione, in addition
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to the potential to modulate the action of nitrous oxide, and protection against oxidative stress in
neuronal cells. (Bonfanti ef al., 2013).

In a study where more than 30 plants were analyzed with possible antioxidant activities and
belonging to the Caatinga Morphoclimatic Domain, the following were highlighted: Passiflora
cincinatta, Callisia repens, Byrsonima gardneriana, Serjania glabrata, Diospyros gaultheriifolia,
Cordia globosaand, Myrsine coriacea. None of these plants has antioxidant activity comparable to a
drug, however, in addition to having low toxicity, they can be very important sources of substances
that protect against oxidative stress (David et al., 2007).

In one of the studies developed with ethanolic extract of Achyrocline satureioides, a high
amount of flavonoids was found, more than 80%, however, in vivo, this extract showed toxicity,
encouraging the peroxidation of lipid membranes very easily (Polydoro et al., 2005).

The aqueous extract of the stem of Ziziphus joazeiro has medium potential activity against
plaque-forming bacteria and caries, in addition to presenting low toxicity (Alviano ef al., 2008). In
addition, the aqueous and methanolic extract of Achyrocline satureioides, popularly known as

marcela, had its oxidation modulating activity proven (Desmachelier et al., 1998).

Anti-inflammatory activity of essential oils from the Caatinga

Essential oils obtained from plants of the genus Croton (Euphorbiaceae) have a pleasant
aroma and represent sources of biologically active molecules, which give rise to chemically distinct
compounds of great scientific relevance and widely used in popular therapy. The objective of this
study was to investigate the anti-inflammatory effect of OECz and anethole in mouse models of paw
edema in mice, both in carrageenan-induced non-immune animals and in ovalbumin-induced
sensitized animals. Both showed anti-edematogenic activity, inhibiting kinins and nitric oxide in
acute inflammations. (Bridges ef al., 2009).

Eugenia gracilima, an important plant in the Caatinga with anti-inflammatory properties, is
widely used by the population, despite the scarcity of reports in the literature about its medicinal
potential. Thus, the essential oil was obtained by hydrodistillation of the leaves, identified for its
chemical composition and evaluated for acute toxicity and anti-inflammatory activity. In the paw
edema test, tested concentrations of OEEg inhibited inflammation by up to 98.20%, indicating safety
and efficacy in reducing inflammation. (Guedes, 2021).

The Caatinga biome also has plants of the genus Lippia (Verbenaceae), traditionally used in
the treatment of disorders related to the respiratory system and gastrointestinal problems. Such plants
have been studied as essential oils in the treatment of edema, acting as an anti-inflammatory (Lima,

2018).
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Eugenia brejoensis is a species used in traditional medicine for the treatment of
inflammatory diseases, pain in general and fever. Although essential oils have interesting biological
activities, their pharmaceutical use is limited due to their physicochemical properties. Oral
administration of the oil and the inclusion complex showed no acute toxicity or genotoxicity. The
results obtained validate its relevant use in formulations developed for application in new
pharmaceutical presentations (Silva, 2022).

Myracrodruon urundeuva Allemdo (Aroeira-do-Sertdo), belonging to the Anacardiaceae
family, is widely used in folk medicine in the Brazilian Northeast due to its anti-inflammatory,
healing and anti-ulcer properties. The study investigated replacing the bark of the adult tree with
developing shoots to conserve the species and provide raw material. The extracts of the sprouts were
chemically characterized and evaluated for their gastroprotective and anti-inflammatory activities,
similar to those of the inner bark, indicating viability for sustainable pharmaceutical use (Galvao et
al., 2018)

Plectranthus species, mainly Plectranthus barbatus (Boldo), due to their analgesic and anti-
inflammatory potentials. The results show that extracts from various species possess significant anti-
inflammatory activity, demonstrated by the inhibition of pro-inflammatory mediators and
inflammatory enzymes. These results highlight the potential of Plectranthus species as sources of
bioactive compounds with therapeutic applications (Barbosa et al., 2023).

Hymenaea martiana, known as "Jatoba" in northeastern Brazil, is used in folk medicine to
treat pain and inflammation. In order to prove its applicability, tests were carried out on mice to
evaluate its antinociceptive and anti-inflammatory activity. The results obtained in the tests proved
the efficacy of Hymenaea martiana in reducing the migratory activity of the inflammatory process.
Highlighting the importance of studies focused on the powers of the Caatinga, as another source of

therapeutic resources (Pacheco et al., 2022).

CONCLUSION

In view of the above, it is evident that the caatinga is a biome rich in biodiversity, in addition
to several species of medicinal plants can be found in its flora. The secondary metabolites present in
these plants are the target of constant research to understand the pharmacological mechanisms they
present.

One of the ways in which the caatinga plants are used medicinally is through essential oils,
which demonstrate antimicrobial, antioxidant and anti-inflammatory activities, serving as an
incentive for new study targets with this metabolite.

Therefore, it is essential to deepen interdisciplinary studies in order to fully explore the

therapeutic potential of medicinal plants from the Caatinga, through the integration of traditional
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knowledge with contemporary scientific approaches. This approach not only allows the appreciation
and preservation of the unique biodiversity of this biome, but can also result in significant
contributions to the promotion of public health, expansion of the therapeutic network and the

progress of scientific knowledge, for the benefit of society as a whole.
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ABSTRACT

Introduction: Pressure injury (PF) is characterized by pressure exerted mainly on bony prominences, or even
related to the use of medical devices. As epidemiological aspects are still scarce in the country, it is
appropriate to produce studies that delimit the information for a better characterization of this public health
problem, with extraterritorial dimensions. Geoprocessing is a revolutionary technology that encompasses the
most diverse disciplines, data, equipment, analysis and interpretations from certain locations and geographic
data, thus obtaining maps and/or spreadsheets with information relevant to that region that, when used in the
health area, allows the identification and mapping of risks and injuries that affect the population. Objective: To
demonstrate the technical experience of spatial demarcation and geoprocessing of patients with pressure
injuries treated at a teaching hospital in the state of Sergipe. Method: A descriptive epidemiological study was
carried out from a data sheet of patients with pressure injuries treated by the Skin Care Service team of a
teaching hospital in Sergipe, between 2018 and 2022. Georeferencing and geoprocessing were developed in
conjunction with Google Maps and Google Earth software. Results: The study sample consisted of 215
patients with pressure injuries (PF) in which the age group that stood out was the elderly (54.8%), followed by
adults (40.0%). It is noted, in the spatial representation, that most of the patients with PL were residents of
Greater Aracaju (n=130), followed by the East of Sergipe (n=23) and Central Agreste (n=18). Most of the LPs
were acquired prior to admission to the institution studied (55.8%), while the others (44.2%) appeared during
the hospital stay. Conclusion: In view of the analysis presented, it was possible to verify that most patients
affected by PLs are men and elderly, and that the Greater Aracaju regional was the one that stood out the most
because it concentrated most of the patients with PL, whether pre-existing or acquired at hospitalization.

Keywords: Pressure Injury, Spatial Distribution of the Population, Primary Health Care, Public Health
Policies.
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INTRODUCTION

One of the ways to better understand the distribution of events in epidemiology and which has
become a reference point for analyzing the problems found in public health is the use of space. The
territory in which individuals live, coexist and socialize is the locus where the social determinants of
health directly interfere in the dynamics of the health-disease process (Lima; Brook; Santos, 2022).

Spatial analysis itself has been used for many years in the context of geoenvironmental
features, soil contamination and mineral dispersion. However, currently, this analysis has gained
notoriety in the health area as a result of the emergence of epidemics of various infectious diseases
distributed in the regions of the country (Santos, 2018).

Geoprocessing is a revolutionary technology that encompasses the most diverse disciplines,
data, equipment, analysis and interpretations from certain locations and geographic data, thus
obtaining maps and/or spreadsheets with information relevant to that particular region that, when
used in the health area, allows the identification and mapping of the risks and injuries that affect the
population (Santos, 2018).

Thus, the use of geoprocessing in health is considered a powerful analysis tool, as it allows
guiding the understanding of public health issues, with a view to controlling diseases, through the
identification of priorities and the implementation of agile and problem-solving policies (Ribeiro et
al., 2021).

In this scenario, spatial analysis and mapping has become a great ally of public management,
as it provides a broad and detailed interpretation of the information collected, which facilitates the
early diagnosis of the problems contained in the analyzed territory. This makes it possible to provide
rapid responses that positively impact the management of the health service and that ensure the
development of actions for the equal distribution of processes and resources (Pereira; Moschini;
Uehara, 2021).

The problems identified are several in the territorial context of the municipalities. However,
one that stands out and is configured as a global public health problem is pressure injury (LP) that
brings individuals several losses such as discomfort, pain, emotional suffering, social distancing, in
addition to increasing the risk of more serious complications interfering with morbidity and mortality
(Farias; Queiroz, 2022).

Pressure injury is characterized by pressure exerted, mainly, on bony prominences, or even
related to the use of medical devices. Thus, the compressed blood capillaries are ruptured, preventing
the body region from being oxygenated and nourished, thus causing cell death, ischemia and the
appearance of the lesion itself (Aratjo; Soares, 2022).

Several factors contribute to the development of PL and, in a didactic way, are classified as

intrinsic and extrinsic: the first are focused on the patient's problems, such as immobility, skin
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changes, incontinence, age, nutrition, associated pathologies, vasopressor medications, and altered
sensory perception; extrinsic problems refer to problems external to the patient, such as pressure,
friction, shear, poor hygiene, humidity, inadequate seats and mattresses (Carvalho; Cigre2022).

A study published in the United States of America on the prevalence of PL, with a sample of
104,266 patients, elucidated a rate of 19.9% of medical device-related pressure injury (LPRDM),
while 14.3% were PF in the sacral region, 10.2% in the calcaneus, and 8.8% in the buttocks
(Cavalcanti, 2019).

In Brazil, in 2017, 13,834 cases of PF and 5 deaths were reported by health institutions due to
this problem, corresponding to 18.37% of the notifications of adverse events and 1.14% of the deaths
resulting from this type of event. However, the National Health Surveillance Agency (ANVISA)
recognizes the possibility of underreporting, so the true magnitude of this problem still remains
uncertain (Lima et al., 2020).

In general, this technology will provide a better evaluation of public policies, directing them
to the most vulnerable groups, as well as areas of greater risk, aiming to meet the needs of those who
need it most at that given moment (Santos, 2018). Thus, the present study aims to describe the spatial
distribution of patients with pressure injuries treated by the Skin Care Service of the University
Hospital of the Aracaju Campus, in the state of Sergipe, showing the regions with the highest number
of affected users.

From this perspective, it will be possible to analyze which health regions are home to the
largest number of people affected by pressure ulcers, in order to improve care in addition to
providing the structuring of a specific care network for patients affected by this disease.

Thus, this study aims to demonstrate the technical experience of spatial demarcation and

geoprocessing of patients with pressure injuries treated at a teaching hospital in the State of Sergipe.

METHOD

This is a descriptive epidemiological study, carried out at the University Hospital of Sergipe, a
public institution linked to the Federal University of Sergipe and managed by the Brazilian Company
of Hospital Services (EBSERH), which has an installed physical capacity of 111 beds for
hospitalization, distributed as follows: 36 beds for the Surgical Clinic, 36 for the Medical Clinic, 18
for Oncology, 11 for Pediatrics and 10 for the Intensive Care Unit.

The hospital is located in the state of Sergipe, the smallest unit of the Brazilian federation,
with 75 municipalities and 2,210,004 inhabitants. Its territorial area is estimated at 21,938 km? and its
demographic density is 100.74 inhabitants/km?, according to IBGE data (SERGIPE, 2022).
According to the Multi-Year Health Pact Plan, the State is subdivided into 7 health regions, as

described in figure 1.
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Figure 1 - Health service regions in the State of Sergipe
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Source: https://saude.se.gov.br/120/ accessed in January 2024.

Sociodemographic and health data were collected from a spreadsheet of data from the Skin
Care Care Service (SACP) of the researched institution, which includes all patients assisted by the
service. Only patients with pressure injuries treated between August 2019 and September 2022 were
extracted from this spreadsheet. The research population consisted of 221 patients. However, after the
analysis, it was found that six of them had incomplete data. Thus, the final sample of the study
consisted of 215 patients with pressure ulcers.

The statistical approach was developed based on the descriptive analysis of the data,
performed in the Statistical Package for Social Sciences (SPSS, v. 20, Chicago, IL) software. The
analysis was also synthesized with the help of the Google Maps program, in which the spatial
distribution was verified, at the individual and/or collective level, with data aggregated by health
regions, making it possible to use the ArcView program (ESRI, Redlands, CA) for the preparation of
digital geographic maps.

The inclusion criteria were designed to ensure a homogeneous and representative sample,
covering the following points: patients with pressure injuries acquired prior to or during
hospitalization at the institution studied, located in any area of the body, regardless of age group and
gender.

Patients for whom the diagnosis of pressure injury was not clearly defined were excluded
from the sample; and those whose medical records had incomplete or missing data.

The study was submitted to the evaluation of the Research Ethics Committee (CEP) via
Plataforma Brasil, in compliance with resolution number 466/12, of the National Health Council of

the Ministry of Health, with CAAE code 68846923.1.0000.5546.

Collection of Internacional Topics in Health Sciences V.2
Spatial distribution of patients with pressure injuries treated at a teaching hospital


https://saude.se.gov.br/120/

|

RESULTS
The study showed that most patients with pressure ulcers (PL) are residents of greater Aracaju
(n=130), followed by eastern Sergipe (n=23) and central agreste (n=18). The participation of patients

from other states such as Alagoas (n=1), Bahia (n=4) and Minas Gerais (n=1) is also noteworthy.

Figure SEQ Figure\* ARABIC 2 — Distribution of patients with pressure injuries treated at the UH. By health region.
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Source: Authors, 2024.

Regarding the origin of the pressure ulcer, it was observed that the majority (55.8%) was
acquired prior to admission to the researched institution, while the remainder (44.2%) developed

during the hospital stay.
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Figure SEQ Figure\* ARABIC 3 — Spatial distribution of patients with pressure injuries pre-existing to hospitalization,
treated at the UH
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Of the patients with pre-existing PLs at admission, those from Greater Aracaju (n=83) stood
out, followed by those from the East Sergipe (n=13), Agreste Central Sergipano (n=08), South
Sergipe (N=07), South Central Sergipe (n=03), Baixo Sao Francisco (n=03), Alto Sertdo Sergipano

(n=01), Alagoas (n=01) and Bahia (n=01), making a total of 120 users with pre-existing PLs (Figure
3).
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Figure SEQ Figure\* ARABIC 4 — Spatial distribution of patients with pressure injuries acquired during hospitalization,
treated at the UH
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With regard to LPs acquired at the institution, the regional region that stood out was Greater
Aracaju (n=47), followed by Agreste Central Sergipano (n=10), East Sergipe (n=10), South Sergipe
(n=10), South Center Sergipe (n=06), Alto Sertdo Sergipano (n=05), Lower Sao Francisco (n=03),
Bahia (n=03) and Minas Gerais (n=01), totaling 95 clients with LPs acquired during hospitalization
(Figure 4).

The age group that stood out the most was the elderly (54.8%), followed by adults (40.0%). In
relation to gender, men prevail (58.6%) while women follow behind (41.4%). Among the clinical
disorders during admission, respiratory (19.5%), infectious (13.9%) and neoplasms (11.6%) stood out
(Table 1).

The "high risk" classification, according to the Braden scale, was seen in most cases (86%),
and the most affected region of the body is the sacral (72.1%) and the calcaneus (7.4%). Regarding
staging, most of them were classified as stage 2 (33.4%), followed by non-classifiable (25.5%) (Table
1).
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Table 1. Sociodemographic and clinical aspects and characterization of Pressure Injuries in patients treated by the Skin
Care Service of the University Hospital, Aracaju Campus (SE), Brazil, (n=215) - 2023.

Age group n° (%)
Elderly (60 years or older) 118 (54,8)
Adult (20 - 59 years) 86 (40,0)
Preschool (2 — 4 years) 5(2,3)
Teenager (11 - 19 years old) 2(0,9)
School (5 — 10 years old) 2(0,9)
Infant (0 - 1 year) 2(0,9)
Gender n° (%)
Male 126 (58,6)
Female 89 (41,4)
Clinical disorders in the n° (%)
admission
Respiratory 42 (19,5)
Infectious 30 (13,9)
Neoplasia 25 (11,6)
Not Specified 20 (9,3)
Digestive 18 (8,3)
Neurological 16 (7,4)
Cardiovascular 13 (6,0)
Renal 12 (5,5)
Hematologic 11 (5,1)
Hepatic 10 (4,6)
Endocrine 7(3,2)
Player 4 (1,8)
Dermatological 3(14)
Muscular 2(0,9)
Feed 1(0.4)
Origin of the LP (n=215) n° (%)
Prior to hospitalization 120 (55,8)
Acquired at the institution 95 (44,2)
Risk of LP n (%)
High risk 185 (86,0)
Medium risk 20(9,3)
No risk 5(2,3)
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Low risk 5(2,3)
Anatomical location n (%)
Sacral 155 (72,1)
Calcaneus 16 (7,4)
Trochanter 8 (3,6)
Occipital 6 (2,8)
Narina 4(1,8)
Comissura labial 4(1,8)
Malleolus 4(1,8)
Thorax 3(1,4)
Coccyx 3(14)
Ischium 3(14)
Ear 2(0,9)
Gluteus 2(0,9)
Cheek 1(0,4)
Scapula 1(04)
Vertebral processes 1(0,4)
Urethra 1(04)
Tibia 1(04)
LP Standings n (%)
Stage 2 72 (33,4)
Unsortable 55 (25,5)
Deep tissue 27 (12,5)
Stage 4 23 (10,7)
Stage 1 14 (6,5)
Stage 3 14 (6,5)
Device-related 7 (3,02)
Doctor
Pressure Injury in 3(1,4)
mucous membrane

Source: Authors, 2024.

DISCUSSION
The present study obtained and analyzed a total of 215 medical records in which the patients
had a pressure ulcer as a prerequisite. The regional in which the most cases prevailed was Greater

Aracaju, which is composed of 9 municipalities (Aracaju, Barra dos Coqueiros, Itaporanga d'Ajuda,

Collection of Internacional Topics in Health Sciences V.2
Spatial distribution of patients with pressure injuries treated at a teaching hospital



Laranjeiras, Maruim, Nossa Senhora do Socorro, Riachuelo, Sdo Cristovao and Santo Amaro das
Brotas); the same happens for cases of pre-existing LPs at hospitalization and for those acquired
during hospitalization. It is possible to infer that this fact happens because most of the inhabitants live
in these places, especially when the regional includes a capital.

Based on the observation of the georeferencing of the regions in question and considering the
problem of pressure injuries, it is possible to infer that the health networks are well established in
terms of structuring and organizing the levels of primary, secondary and tertiary care. With this
perspective, patients who seek care in tertiary services in their respective regions, such as those in the
Agreste Central Sergipe, East Sergipe and South Sergipe, often end up prolonging their
hospitalization due to the lack of resolution of the primary problem, which can result in
complications, including the development of pressure injuries. This often leads them to seek
treatment in the capital in search of better clinical outcomes, leaving open the possibility of
underreporting of PL cases upon entering the hospital. This finding highlights the importance of a
detailed analysis of local health structures, in order to ensure that patients receive appropriate and
timely treatment, thus avoiding the emergence of this disease.

During the study period, it was observed that most of the LPs were prior to hospitalization
(55.8%), thus totaling an incidence rate of 44.2%. According to Silva et al. (2019), in their
longitudinal study carried out in a hospital in Vitéria da Conquista (BA), an incidence of PF of 47%
was found; Ferreira et al. (2018), in their cross-sectional epidemiological research in southern Brazil,
showed an incidence of 39.4%; the study by Prado et al. (2021) in two public hospitals in Rio de
Janeiro, remains statistically similar, even higher, listing an incidence of 65.3%. All of them
corroborate the data of the present research.

However, some studies, such as those by Mejia et al. (2015), Rocha et al. (2020), and Santos
et al. (2020), contradict these results, presenting, respectively, an incidence of 11.5%, 13.3%, and
5.6%. This suggests the absence of a consistent pattern in the incidence of pressure injuries in the
studies analyzed. Despite the disparity in results, both incidents in hospital services and in LPs have
high numbers, as recorded in the Patient Safety Bulletin. While hospital incidents occupy the initial
position in terms of notifications, pressure injuries rank second among the types of incidents reported
(Jesus et al., 2020).

With regard to pre-existing LPs, which covers most of the study, it is important to highlight
the role that Primary Health Care establishes, since the vast majority of injuries are prior to
hospitalization; And, even if they are acquired in a hospital environment, it is important to emphasize
the care, guidance, and follow-up that these patients will need to have continuously when they are at

home.

\
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During the transition from the hospital environment to the home, after medical discharge, it is
crucial to maintain continuity of care and ensure effective communication between health teams.
However, this integration often doesn't go as expected. Studies conducted in Ribeirdo Preto/SP
highlight the urgency of better coordination among health services, especially when the patient is at
risk or has already developed pressure injuries and needs home care after hospital discharge (Moro;
Caliri, 2016).

In this sense, it is important to emphasize that factors such as the type of housing, quality of
sanitation, socio-environmental environment, socioeconomic level, education, and prevalence of
diseases have a direct impact on the health of both individuals and the community in general. These
elements influence the health and disease process and, with adequate prior knowledge, it is possible
to intervene to reduce or eliminate the risks and damage caused by the environment, thus reducing
the risk of a pressure injury arising (Paudarco et al., 2021).

The emergence of LPs entails a significant financial burden for health institutions, in addition
to being recognized as a socioeconomic and educational challenge. Therefore, it is essential to direct
resources to prevention, since the costs involved in this stage are lower than those necessary for
subsequent treatment (Guerra et al., 2021). From a study carried out in a palliative care unit in Minas
Gerais, it was possible to identify the annual cost for the treatment of LP, which resulted in
R$445,664.38, thus concluding the association of the inappropriate use of materials proportionally
direct with the cost of care (Lima et al., 2020).

In a certain study, a high number of records of elderly people were observed in the health
units, but few medical records contained relevant information about the existence of skin lesions. In
view of the lack of details in the records of health professionals who did not identify these lesions,
during the home visit it was possible to verify the presence of wounds. This evidenced the lack of
information on the health status of the users on the part of the team that provided care to them
(Freitas; Alberti, 2013). As a result, there is a great possibility that many cases of pressure injuries at
home are still not being reported. However, more research is needed to actually show that this
problem is recurrent.

It is important to emphasize that the occurrence of the development of these lesions in the
home environment indicates the need for a different approach and, above all, suggests that changes
are necessary in the scope of practices within the context of Primary Care (Soares et al., 2015).

From this perspective, it is of great relevance that the multidisciplinary team constantly seeks
to update its knowledge to provide high-quality care to the patient, focusing on promoting the care

and treatment of injuries both at the systemic and local levels (Freitas; Alberti, 2013).

\
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CONCLUSION

In summary, the in-depth analysis of pressure injuries (PL) clearly reveals their magnitude as
a public health problem that demands more careful attention. This study highlighted the relevance of
directing efforts to understand and mitigate PL, emphasizing that the population most impacted by
this disease is predominantly composed of men and elderly people with respiratory and infectious
diseases. The majority of PFs were located in the sacral region and calcaneus with stage 2 and high
risk on the Braden scale.

In addition, it is evident that the capitals emerge as areas particularly susceptible to this health
problem due to the high number of populations, such as Aracaju/SE, covering the Greater Aracaju
region, which concentrates most of the patients with PL, whether pre-existing or acquired at
hospitalization, emphasizing the need for preventive and specific strategies, as well as targeted
interventions to effectively address this public health issue.

In addition, the indispensability of effective public policies to address this problem is
emphasized, since the performance of Primary Care, with its emphasis on territorialization and
preventive care, plays a crucial role in this scenario, playing a proactive role in reducing the
incidence and impact of PL, contributing to a more comprehensive and effective approach to the care

of this vulnerable group.
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ABSTRACT

Primary Health Care (PHC) plays an essential role in health promotion, being considered the gateway to other
services in the Unified Health System. The present study aimed to characterize and analyze the demands
related to child and adolescent psychotherapy services at a Mental Health outpatient clinic in a city of the
triple border. For this, a documentary, descriptive, cross-sectional and quantitative research was carried out.
The study period comprised September 2022 to September 2023. 54 children and adolescents were assisted,
predominantly female, aged between 10 and 12 years. Among girls and boys, the demand for anxiety stood
out, with 43.3% and 29.2%, respectively. It is noteworthy that, at the time of data collection, 31.5% of the
patients were still undergoing psychological follow-up and, among these, one patient was already in the 25th
session, and the average session for this group was 14 sessions. Finally, the results of this study reinforce the
need to strengthen and expand mental health actions in Primary Health Care, investing in professional
training, community awareness, and the implementation of effective public policies that promote access,
quality, and comprehensiveness of mental health care for children and adolescents.

Keywords: Unified Health System, Primary Health Care, Mental Health.
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INTRODUCTION

Health promotion and prevention strategies and actions play an important role in people's
lives, regardless of the social and economic context. However, for users of public health services,
these actions are mediated by Primary Health Care (PHC), the gateway to the services of the Unified
Health System (SUS) and, among its actions, should advocate the quality of life of individuals,
groups and populations. Additionally, it is worth noting that the Family Health Strategy (FHS), as a
proposal for the organization of PHC, has among its objectives the purpose of offering
interprofessional care to the enrolled population (LEMOS; LHULLIER, 2020).

Based on the assumption of a comprehensive approach to care, which includes the social
determinants of health, it is relevant that PHC incorporates activities that contemplate the mental
health of the population in its actions, so that the individual assumes an active role in the
management of his or her health (LEMOS; LHULLIER, 2020).

In public health, the presence of Psychology has brought this support as an instrument that
transforms, discussing aspects of subjectivity, emotional, historical and social reality. The proposal of
the health psychologist is to understand and observe individuals, seeking to solve issues, and to act in
the prevention and treatment of mental problems (intervention), so that performance is in the private
or public sector (ALMEIDA; MALAGRIS, 2011). Additionally, in this scenario, the integration of
the psychologist also represented a tactic to avoid the decline that the profession had been facing. As
psychologists lost their credibility in social issues, professionals were forced to look for new
opportunities to enter the professional area (CHAGAS et al., 2022).

Thus, it is emphasized that, in the multidisciplinary team in the environment of the Basic
Health Units (UBS) and working with the Family Health Strategy (FHS) team, the primary level of
care, the psychologist adopts a central place. Their work has a decisive force, helping to improve the
care offered to the population, approaching both individual and collective issues. This reinforcement
is manifested in more active and extensive intervention strategies, directly benefiting the community
served. It is verified that health promotion happens from a psychological origin such as habits,
attitudes, motivation, personal and family interactions (CAVALER et al., 2020).

Historically, the psychologist has become the recognized professional who proved to be the
most appropriate to assist in the promotion of mental health, playing an important role in
management in critical situations, who could intervene with other health professionals in stressful
situations in society, assisting with psychotherapeutic techniques oriented to the improvement and
prevention of the community (CHAGAS et al., 2022).

In Brazil, there was a set of suggestions and demands aimed at substantial changes in the
approach to health problems, highlighting the importance of incorporating psychologists and their
knowledge into multiprofessional groups in the health service (JIMENEZ, 2011).
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In the area of health, there were large investments, coming from the Federal Council of
Psychology (CFP), with the purpose of building a professional identity of health, so that it is no
longer considered a specific area of interest to the psychologist, but becomes a space for
conversation and dialogue between psychology and society (DIMENSTEIN; MACEDO, 2012).

Thus, in the context of mental health, the psychologist can also work in mental health
outpatient clinics, a context of action that nowadays seems to resonate as an inadequate
nomenclature. In fact, little is mentioned about the work carried out in these establishments. There
is a sense of silence in the air, sometimes accompanied by a negative impression and possibly a
general lack of knowledge about them. However, recognizing and highlighting the relevance of
outpatient clinics in the discourse and structure of the mental health network, considering them as
essential elements for their integration and for the effective reception and care of the public is
urgent. After all, the Psychosocial Care Centers (CAPS), the ESF, hospitals and matrix support
actions are often discussed, but what about mental health outpatient clinics? (DAMOUS;
ERLICH, 2017).

The mental health outpatient clinic, as a legitimate and powerful clinical device in the field of
psychosocial care , is at the level of secondary care and can be physically located in a Primary Care
Unit. Its objective, through individual or collective psychological care for all age groups, is to offer
specialized and continuous assistance through actions and strategies not foreseen by PHC
(DAMOUS; ERLICH, 2017).

However, it is worth noting that reflection on outpatient clinics in the context of mental
health is fundamental, because, despite their existence and relevance in the country, these services
are not yet formally integrated into the Psychosocial Care Network (RAPS), as defined by the
ordinance that organizes the field of psychosocial care (CARDOZO; MONTEIRO, 2019).

In view of this, regardless of the level of health care, it is up to the psychologist, when
listening, to consider the person in his/her singular form and in his/her biopsychosocial complexity.
According to the Federal Council of Psychology (CFP), the psychologist in his work should seek to
reduce the conditions of vulnerability of the population and enable people's quality of life, acting in
line with the principles of the SUS (FEDERAL COUNCIL OF PSYCHOLOGY, 2019).

Thus, the care of children and adolescents needs strategies and services specifically suited to
their needs. However, until the 1980s, Brazil needed clear norms for the field of mental health, with
the objective of developing guidelines for the care network for this group of children and
adolescents, especially for those with mental problems or psychological suffering. In that period, the
social assistance and education sectors ended up exercising this task in a corrective and disciplinary

manner, instead of the focus having a clinical and psychosocial aspect (SERAFIM et al., 2019).
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It is valid for the psychologist that in his insertion and performance in the SUS he can
appropriate the legislation, ordinances, documents and/or technical notes that can support his
performance. Namely, in the scenario of child and adolescent work in environments such as mental
health outpatient clinics, it should be noted that the principles for a National Policy on Child and
Youth Mental Health are: a. Children and adolescents are subjects of rights and holders of authentic
places of speech; b. Universal reception: means that the doors of the services must be open to all
those who arrive with some health and mental health need, that is, any and all demands directed to
the health service of the territory must be welcomed, that is, received, heard and answered; c.
Referral involved and co-responsible and, d. Intersectoriality in the action of care (MINISTRY OF
HEALTH, 2005).

Evaluating the aspects involved in childhood and adolescence, it is currently identified that
the family needs support to deal with various issues in the course of the children's growth; challenges
that arise in this period of human development. Consequently, family members and/or legal
guardians seek child and adolescent psychotherapy, to help them with the most different factors that
influence their daily lives. It is notorious that psychotherapy is an act of listening that focuses on the
patient's care and its relationship with its relational and social context. Consequently, the path and
outcome of therapeutic interventions are related to the family and social determinants that involve
the patient (BRITO et al., 2020).

In view of the above, the present study aimed to characterize and analyze the demands related
to child and adolescent psychotherapy services at a Mental Health outpatient clinic in a city of the
triple border. It is noteworthy that fostering research and data analysis related to child and adolescent
mental health is essential to promote a holistic and integrated approach, ensuring the emotional,
psychological and social well-being of this portion of the population, especially in scenarios such as
mental health outpatient clinics, in order to consolidate the relevance of these care spaces in the
RAPS and, consequently, qualify or develop public health policies that aim to improve the quality of

mental health services and promote the integral well-being of children and adolescents.

METHOD

It is a documentary, descriptive, cross-sectional research with a quantitative approach.
Documentary research is characterized by the use of materials internal to the institution as a source
of data, with institutional documents being the most frequently used. In addition, it should be noted
that these materials have not yet received an analytical treatment, or can be re-elaborated, according
to the objectives of the research. Additionally, for the development of this modality of study, the
author describes a process composed of the following steps: formulation of the problem, preparation

of the work plan, identification of sources, location of sources and obtaining material, analysis and
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interpretation of data, and writing of the report. Finally, it is worth noting that this type of research
has a number of advantages, namely: the documents constitute a rich and stable source of data; the
cost of the research becomes relatively low and does not require contact with the research subjects,
which given some demands can be difficult or even impossible (GIL, 2017).

The data for the research were collected in a Basic Health Unit (BHU) in the Southern
District, in the municipality of Foz de Iguacu, a city located in the extreme west of the State of
Parana. Triple border region, bordered by two other countries, Argentina and Paraguay.
Geographically, the city is divided into five health districts, namely: east, north, west, northeast, and
south. The southern district comprises the UBS named: Profilurb I, Profilurb II, Padre Monti, Ouro
Verde and Vila Carima.

The child and adolescent population under study is assigned to the territory of a UBS that is
located in an urban area, 7.8 km away from the center of Foz do Iguagu. It is noteworthy that this
scenario was the place where the researcher worked during her time of in-service training through the
Graduate Program in Psychology in Public Health, operated by the University of Western Parana
(UNIOESTE) in partnership with the Municipality of Foz do Iguacu.

Regarding the description of this UBS, it is worth mentioning that linked to it are two Family
Health teams (eSF) and one oral health team (eSB). The FHTs are formed by a doctor, a nurse, two
nursing assistants, three community agents, and work in different shifts. The eSB is composed of a
dentist and an oral health assistant. The researcher's work included individual clinical care linked to
the mental health outpatient clinic, and patients were called to care according to their position in the
queue for consultation, stratification by color and most urgent complaint (BRITO; SILVA, 2022).

The instrument for data collection was developed by the author based on the literature. It
consisted of an Excel spreadsheet with the following items for data collection: gender, age, referral,
complaint, region of the patients, family configuration, number of sessions and therapy status.

The data were collected in January and February 2024 in the RP system, a program related to
the health area, which aims to manage health information or services in the Foz do Iguacu region.
Additionally, they refer to patients treated in child and adolescent psychotherapy, by the researcher,
in the period between September 2022 and September 2023.

A quantitative, descriptive and comparative analysis of the data was carried out, aiming to
synthesize the characteristics of the patients treated in child and adolescent psychotherapy. This
included frequencies and percentages for variables such as age, gender, and complaints, among
others. Thus, differences or patterns between different groups of patients were analyzed.

The research followed the ethical principles established by the National Research Ethics

Commission (CNS), in Resolution No. 466 of December 2012, which aim to regulate studies
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involving human beings. The research was submitted to the Ethics Committee, via Plataforma Brasil,

receiving approval number 6,532,353. Only after obtaining a favorable opinion, the research began.

RESULTS

Between September 2022 and September 2023, 54 children and adolescents were treated at
the Mental Health outpatient clinic of the USF under study. In view of this, it was found that the
largest number of patients were female (55.6%). There was a predominance of the age group
between 10 and 12 years (37.0%), followed by 7 to 9 years (31.5%) and, with regard to the self-
declared family configuration, 51.9% stated that they were single-parent, that is, where only one

person is directly responsible for raising children and for daily care. (Table 1).

Table 1. Characterization of child and adolescent patients treated from September 2022 to September 2023, Foz do
Iguacu, PR.

Variables n(54) %
Gender
Female 30 55,6
Male 24 44 .4
Age group
4 to 6 years 8 14,8
7 to 9 years 17 31,5
10 to 12 years 20 37,0
13 to 15 years old 5 9,3
16 to 18 years old 4 7,4
Family Setup
Single-parent 28 51,9
Nuclear 23 42,6
Extended family 3 5,6

Source: PR Health Records.

The referrals to the psychology sector were predominantly carried out by professionals from
the Family Health team (FHT), of which the family is a resident of its assigned territory. Thus,
regarding the analysis of the demands for the first consultation, it was identified that in 37.0% of the
cases, there was a record in the medical record for anxiety, followed by aggressiveness (16.7%).
(Table 2). It is noteworthy that, considering the gender variable and relating it to demand, it was
identified that there was a predominance of anxiety in girls (43.3%), with reports from the age of
nine; followed by demands for aggressiveness and bullying, 5.6% respectively; attention deficit,
depression and learning difficulties, 10.0% respectively and; enuresis, encopresis and family issues,
3.3%, respectively. Among boys, 29.2% reported anxiety; 25.0% aggressiveness; autism spectrum
disorder 16.6%; attention deficit and family issues, 8.3% and, finally; depression, enuresis, and
attention deficit hyperactivity disorder (ADHD), 4.2%, respectively.
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It is worth noting that, regarding the situation of care during the data collection period, 31.5%
of the patients were still undergoing psychological follow-up and, among these, one patient was
already in the 25th session, and the average for this group was 14 sessions. (Table 2). Of the 54

patients attended, 87% underwent psychological counseling and 13% went to reception sessions.

Table 2. Characterization of child and youth care provided from September 2022 to September 2023, Foz do Iguagu, PR.

Variables N (54) %
Referrals
School 1 1,9
ESF Professionals 51 94,4
The Council of 2 3,7
Demands
Aggressiveness 9 16,7
Anxiety 20 37,0
Bullying 3 5,6
Attention deficit 4 7,4
Depression 3 5,6
Learning disability 2 3,7
Encoprese 1 1,9
Enuresis 2 3,7
Family issues 3 5,6
ADHD 1 1,9
TEA 4 7,4
Gaming addiction 1 1,9
Violation of rights 1 1,9
Condition of care
Discharge 19 35,2
Waiver 18 333
In follow-up* 17 31,5

Source: PR Health Records.
Note: *Patient under follow-up at the time of data collection.

DISCUSSION

A priori, it is necessary to emphasize that the study focused on the provision of psychological
services for children and adolescents in a specific region, the Triple Border. Thus, an
epidemiological survey, through a literature review, regarding depression in the triple border: Brazil,
Argentina and Paraguay, describes that cases of depression in this context have increased
considerably in recent years and the reality of each country is different, especially not regarding
pharmacological treatment as a therapeutic alternative. In view of this, this research concludes that it
is of paramount relevance to develop initiatives that can contribute to the performance of the well-
being of the population regardless of age group (RAFEH; SOUZA, 2023).

It is noteworthy that the study in question, which addresses the characterization of child and

adolescent mental health demands in a USF of the Triple Border, is aligned with the conclusions of
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the research Health on the Brazilian Border: Public Policies and Access to Service, since it highlights
that the Brazilian border region faces a significant lack of interdisciplinary research and interventions
by health professionals. In addition, there is an urgent need to develop and maintain public policies
that promote health with an integrated approach at both the local and regional levels (MONDARDO;
STALIANO, 2020).

In relation to the participants, there was a predominance of females (55.6%) and the age
group of 10 to 12 years (37%). It is observed that this information is different in the literature,
especially with regard to gender. A study published in 2013, which aimed to characterize the
population of children and adolescents who sought psychological care in a school service in the
Metropolitan Region of Porto Alegre, RS, identified that of the 194 children attended, 64% were
male and between 5 and 9 years old (45.9%) (VIVIAN; TIMM; SOUZA, 2013). Additionally, in
another study that aimed to characterize the child clientele attended in psychodiagnostic evaluation,
in the period from 2007 to 2013, in the city of Sdo Paulo, it was verified through a survey and
analysis of books, registration forms and medical records of children attended that of the total
number of children enrolled (N=150), 67.4% were male and, most of the children enrolled were
concentrated in the age groups of 9 to 10 years (36.7%) (VAGOSTELLO et al., 2017).

Finally, a survey of the characteristics of the people assisted and the services of a psychology
clinic-school inserted in the public health network of the city of Belo Horizonte (MG) also showed
that from the survey of medical records of 410 people assisted by the psychology service, between
February and December 2019, a prevalence of females (60%) was observed in the total population,
however, for males in the child and adolescent population, representing 80% (CAMPOS;
MARQUES; BACELAR, 2022) It can be seen that this is a recurrent phenomenon in these services,
considering that, in the 1980s, a certain study found that in this public the male sex has a
predominance in the services (LOPEZ, 1983).

Analyzing the self-reported family configuration of the participants in this study, a
predominance of single-parent families was observed. A priori, it is understood that family
configuration refers to the set of elements/characters that make up the family nucleus. Therefore, the
single-parent family can originate from situations such as family crises, separations, divorces, loss of
a spouse or when there is a single parent. This concept diverges from the expression family structure,
conceptualized by the same authors as the form of interaction and relationship between family
members. Thus, it is emphasized that understanding the complexity and diversity of families in
different cultural, social and historical contexts is fundamental for any analysis or intervention
related to family well-being, public policies and therapeutic practices (WAGNER et al., 2011).

Regarding single parenthood, a research was carried out with the aim of investigating the
perception of mothers in female single-parent families about their family capacities, the social
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support received and their mental health. The study involved 43 mothers who led single-parent
families. These women, with an average age of 38, were single or divorced/separated. To collect
data, the Family Forces Questionnaire (FFQ), the Social Support Scale (EAS) and the Mental Health
Inventory (MHI5) were used. The results revealed that women presented a positive and significant
perception in relation to family strengths, social support and their mental health, observing a positive
correlation between these variables. Mothers with a smaller number of children and those who
reported higher psychological well-being showed a more positive perception of family strengths,
unlike mothers with more children who showed signs of psychological distress (LUCAS, 2012).

Still, with regard to family configuration, a study involving 51 middle-class women, divorced
and responsible for child custody, aimed to analyze female single-parent families in relation to five
areas of satisfaction: economic/professional, psychological, affective-sexual, parental and social
support. The evaluation was carried out using a specific scale for the study. The results indicated that
these families perceive their family satisfaction in a more negative way than expected. Consequently,
it can be inferred that, in general, the single-parent families studied are not satisfied in several
aspects of the relationship — whether professional, affective, family or friendship — evidencing a
strong inclination towards centering on the mother-child relationship (Grzybowski, 2003).

The discussion regarding the single-parent family configuration converges on the relevance
of the development of public policies and psychological practices aimed at this target audience. It is
notorious that investments in education, professional training and mental health services are essential
to promote the stability and well-being of these single mothers or fathers and their children. This
does not exclude the analysis of other family configurations, the family structures resulting from
these and their respective demands, given that each family, regardless of its configuration, has its
particularities, challenges and specific needs that must be considered.

Regarding referrals, that is, how these children and adolescents arrived at psychological care,
it was observed in this study that most of these were carried out by health professionals (94.4%).
According to the literature, the valorization of the various areas acting with a purpose in health
encourages professionals to refer patients (GONCALVES; PURITY; PRANDO, 2011). A study
developed in 2013, referring to the characterization of children and adolescents attended at a teaching
clinic of a University in Brasilia, pointed out that most referrals were made by physicians, namely:
those performed by neurologists (39%) predominated, followed by cases from psychiatrists (23.7%),
neuropediatricians (10.2%) and psychologists (5.1%). The school (5.1%) and psychopedagogy
professionals (3.4%) were also among the sources of referrals, as well as speech therapists (1.7%)
(BORSA et al., 2013).

Thus, one study indicates that children referred to psychotherapy by their families adhered
less than the others, while children referred by psychiatrists were more adherent and, unlike the
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findings of this study, found that the main source of referral of children to psychotherapy was school,
representing (34.3%) of the sample studied, followed by family members (12.7%), psychologist
(7.8%), neurologist (6.8%), pediatrician (6.3%), other care institutions (6.0%), other medical
modalities (5.4%), psychiatrist (3.3%), Guardianship Council (1.2%), pedagogue (1.0%), social
worker (0.9%), others (7.4%) and not listed (6.9%). In addition, it was found that children who
receive treatments combined with psychotherapy, such as psychiatric or speech therapy, have greater
adherence (GASTAUD et al., 2011)

It is relevant to highlight the formation of a collaboration between health professionals and
psychologists in the context of detection, evaluation and referral to child psychotherapy. It is
assumed that it is challenging to identify and evaluate behaviors in children. In addition, they
highlight that the family's trust in the professional who makes the referral positively influences
adherence to psychological treatment (WARD-ZIMMERMAN; CANNATA, 2012).

Considering the present study, it was identified that the largest number of demands for child
and adolescent psychotherapy was anxiety (37%). Similarly, a study carried out in 2017, in a survey
referring to the characterization of 150 children attended at a teaching clinic in Sdo Paulo, from 2000
to 2010, found that internalizing complaints regarding anxiety, depression and somatic symptoms
predominated in girls, as did this study (VAGOSTELLO et al., 2017). Furthermore, the main
manifestation of anxiety is described as a non-specific, vague feeling of the existence of some kind
of threat to well-being (CASTILLO et al., 2000). And, finally, it was observed in this study that
aggressiveness (16.36%) had a high rate of complaint, corroborating the article by Vagostello et al.
(2017).

Several studies describe and analyze the characterization of the child and adolescent
population served (Grzybowski, 2003; VIVIAN; TIMM; SOUZA, 2013; VAGOSTELLO et al.,
2017). Characterization studies such as this one seek to analyze and describe this population, seeking
to identify behavioral patterns, risk factors, prevalence of psychological disorders, and environmental
and social influences that can affect their development and well-being. This information is essential
to guide public policies, prevention and treatment programs, in addition to contributing to academic
training and evidence-based clinical practice.

It is worth noting that, of the 54 people assisted, 19 were discharged by the professional and
17 remain in psychological follow-up, indicating different results achieved during the therapeutic
process. It is noteworthy that, in a study developed in 2019, it pointed out difficulty in welcoming
and linking users to the service; high rates of service dropout and non-return to care after the
screening interview (SEI et al., 2022).

The analysis of these data and the literature can provide valuable insights into the
effectiveness of the treatment, the characteristics of the population served, and the clinical practices
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adopted. First, it is observed that a significant number of people have been discharged or continue to
be in psychological counseling. This suggests that psychological intervention was considered
beneficial for most individuals attended, either providing sufficient improvements for treatment
completion or indicating the need for continued follow-up.

Finally, the 19 cases that were discharged may indicate that these people have achieved the
established therapeutic goals, demonstrating sufficient progress to address the emotional and
behavioral challenges without the need for ongoing professional intervention. This can be seen as a
positive indicator of the effectiveness of the treatment and the role of the psychologist in promoting
the well-being and mental health of patients. On the other hand, the 17 individuals who remain in
psychological counseling may be facing more complex or persistent issues that require a more
prolonged therapeutic approach. The importance of continuity of care and psychological support for
those who are still in the process of recovery or facing continuous emotional and psychological
difficulties is emphasized. In addition, it reinforces the relevance of continuous psychological
follow-up as a valuable tool in the management of emotional and psychological issues, even after the

completion of a successful initial treatment.

FINAL CONSIDERATIONS

The study in question describes relevant information about the profile and demands of
children and adolescents cared for in a USF, in a limited period of time. The main reason for referral
to the psychology sector was anxiety for both females and males, which highlights the importance of
preventive approaches and early intervention in this regard. In addition, the differences in demands
between girls and boys highlight the need for personalized intervention strategies, considering the
particularities of each age group and sexual orientation.

It is relevant to highlight that a significant number of patients were undergoing psychological
follow-up during the data collection period, with an average of 14 sessions per patient. This
demonstrates the commitment and continuity of the treatment offered by the Outpatient Clinic,
contributing to the well-being and improvement of the quality of life of this population.

In view of this, it is noteworthy that studies such as this one are of paramount importance to
understand and assess the mental health needs of children and adolescents in different contexts. They
provide valuable indicators that can guide public policies, clinical practices, and intervention
programs, aiming to improve access, quality, and effectiveness of mental health services offered to
the child and adolescent population.

Finally, it is recommended that new studies be carried out that can converge the analysis of
the effectiveness of prevention and early intervention programs for mental health disorders in

children and adolescents, also longitudinal research that follows the development and well-being of
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children and adolescents over time can help identify risk factors, growth patterns and long-term
outcomes of interventions. Also, studies that evaluate the involvement of the family in the treatment

and support of the mental health of children and adolescents, given the relevance of this care.
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ABSTRACT

Polymorphisms in the vitamin D receptor gene are associated with the severities of several diseases, including
overweight and cardiovascular disease. In addition, vitamin D is an important determinant of health and has
several functions in bone homeostasis and in various physiological and metabolic mechanisms. From this
perspective, this study aimed to evaluate whether there is an association between the genetic variants Fok1
(rs2228570) and Bsm1 (rs1544410) with circulating metabolic markers of the lipid profile and anthropometric
measurements in the elderly. This is a cross-sectional study conducted with 173 elderly people from Teresina,
Piaui State, Brazil, whose sociodemographic and health characterization occurred through interviews. 25-
hydroxyvitamin D [25(OH)D] was measured by chemiluminescence. The cut-off values used as a reference
for serum lipids were from the Update of the Brazilian Guideline on Dyslipidemias and Prevention of
Atherosclerosis. Genotyping was performed using the restriction fragment length polymorphism technique.
The results showed that there were no statistically significant differences between the association of VDR
FokI and Bsml gene polymorphisms with BMI, blood pressure and vitamin D concentrations. However,
elderly carriers of the Bsml genotype, specifically Bb heterozygotes, were associated with lower values of
triglycerides and HDL-cholesterol.

Keywords: Dyslipidemias, Vitamin D, Polymorphism, Vitamin D Receptor.
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INTRODUCTION

Most of the biological functions of the active form of vitamin D are mediated by the VDR
nuclear receptor that regulates the transcription of target genes. This receptor is found in several
organs, which implies a broad action of vitamin D, in the regulation of many physiological and
metabolic processes, with important repercussions on human health.

The VDR gene is located on chromosome 12q12-q14 and comprises 11 exons and 11 introns,
with more than 600 identified single nucleotide polymorphisms (SNPs) in its coding region, however,
FokI (rs2228570) and BsmlI (rs1544410), located in intron 8, are arguably the most studied SNPs.
VDR gene variants have the potential to influence biological outcomes (Abouzid et al., 2018; Jolliffe
et al., 2016), as demonstrated its effect on skeletal muscles independent of vitamin D, and decreased
expression of the VDR protein is related to the development of various diseases and aging (Manuel et
al., 2018).

Studies have related vitamin D deficiency with a higher prevalence of abdominal obesity
and/or dyslipidemia in several populations, where blood concentrations of this vitamin have been
inversely associated with the atherogenic lipid profile (Cheng et al 2010; Jorde et al., 2010; Skaaby et
al., 2012; Ponda et al., 2012; Wang et al., 2016). This type of association has been a cause for
concern, since the expression of some genes related to lipid metabolism is regulated by calcitriol
(Ramagopalan et al., 2010) and some are activated by VDR (Martinez-Sena et al., 2020),
demonstrating that both vitamin D status and VDR function have the potential to affect gene
expressions associated with lipid metabolism (Mei et al., 2022).

However, for each of the lipid parameters, such as triglycerides (TG), total cholesterol (TC),
low-density lipoprotein (LDL), and high-density lipoprotein (HDL), the results are inconsistent, as
suggested by Dibaba 2019; Wang et al., 2012 in a human study and meta-analyses.

When verifying the effect of polymorphisms on Body Mass Index (BMI), the ff/FF (FokI) and
Bb/BB (Bsml) genotypes and the F and B alleles were related to higher BMI (De Oliveira, 2018;
Swapna et al., 2011). Another study revealed an association between serum concentrations of
25(0OH)D, VDR SNPs (FokI and Bsml) with nutritional status (Bienertova-Vasku et al., 2017).

Although research indicates genetic interactions between the VDR and the lipid profile,
anthropometric changes, development of overweight and associated diseases, the results are not
consistent. In this scenario, the objective of this study was to evaluate whether there is an association
between the genetic variants Fok1 (rs2228570) and Bsm1 (rs1544410) with circulating metabolic

markers of the lipid profile and anthropometric measurements in the elderly.
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METHODOLOGY
STUDY DESIGN

This study is an excerpt from the doctoral thesis entitled "Global nutritional status of the
elderly: Association with sociodemographic factors, Vitamin D Status, arterial hypertension and
genetic polymorphisms" of the Graduate Program in Food and Nutrition (PPGAN) of the Federal
University of Piaui (UFPI).

POPULATION AND SAMPLE
For this study, the data correspond to a sample composed of 173 (one hundred and seventy-
three) elderly people of both sexes, living in the city of Teresina, Piaui, Brazil, where only the

variables defined to meet the objectives of this research are included.

SAMPLE SELECTION

Elderly people aged 60 years or older were selected through a random sample from the elderly
identification database. The sample calculation was based on the estimate of the standard deviation of
9.3 ng/mL of 25(OH)D, from the population-based study with the elderly in Sao Paulo, adopting a
confidence interval of 95% and an error of 1.39 ng/mL. The distribution of the number of individuals
was calculated according to the proportion of elderly people registered in each health care zone, as
follows: Central-North (32.6%; n=59), East-Southeast (32.1%; n=58) and South (35.1%; n=64). Data
collection took place between 2017 and 2018, at the home, of the elderly randomly selected from the
list provided by the health units.

ANTHROPOMETRIC ASSESSMENT AND NUTRITIONAL DIAGNOSIS

For anthropometric evaluation, weight (kg) and height (cm) were measured according to the
recommendations of Chumlea; Roche; Steinbaugh (1985). Waist circumference (WC) was obtained
by measuring the abdominal region, in its smallest perimeter and was classified as recommended by
the World Health Organization (2000): no risk (< 94 cm for men and < 80 cm for women); increased
risk (> 94 cm for men and > 80 cm for women) and very high risk (> 102 cm for men and > 88 cm
for women).

The Body Mass Index (BMI) was calculated by dividing the weight in kilograms by the height
in meters squared. The classification of nutritional status was according to the Pan American Health
Organization (2002) for the elderly, which considers the following values and classification:
underweight (< 23 kg/m?), normal weight (> 23 and < 28 kg/m?), overweight (> 28 and < 30 kg/m?)
and obesity (> 30 kg/m?).
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BLOOD PRESSURE MEASUREMENT

Initially, arterial hypertension was defined based on the medical diagnosis and use of
antihypertensive drugs reported by the patients. In addition, the measurement of diastolic and systolic
blood pressure (mmHg) was performed in triplicate, as recommended by the Brazilian Guideline on
Arterial Hypertension of the Brazilian Society of Cardiology — SBC (2021), using a stethoscope and

an aneroid sphygmomanometer of the Premium® brand.

BIOCHEMICAL PARAMETERS

Blood collection was performed by a nursing technician with experience in the area, on the
premises of the Basic Health Unit (BHU) to which the elderly person was registered or at the
participant's home. The appointment was made by telephone call, one week in advance. Individuals
received orientations, following a standardized script, including: fasting for 8 hours from non-
alcoholic foods and beverages, fasting for 72 hours for alcoholic beverages, and not performing
physical activities or physical exertion on the day scheduled for collection.

For the biochemical evaluation, a 10 mL blood sample was collected by venipuncture, in
plastic test tubes with a vacuum polyethylene cap (vacutainer type), with separator gel, using
disposable plastic syringes, stainless steel and sterile needles. Tubes without anticoagulant were used
to determine the lipid profile and with EDTA to evaluate vitamin D and genetic polymorphisms. The
transport to the laboratory took place immediately after the harvest, under refrigeration, in a
Styrofoam box closed with ice. The samples were analyzed on the day of collection, in a specialized
private laboratory according to the methods standardized by the laboratory, using an immunoassay
analyzer (Architect c8000).

Serum concentrations of total cholesterol, high-density lipoprotein (HDL-c) and triglycerides
(TG) were determined by the colorimetric enzymatic method, using Labtest kits®. The low-density
lipoprotein (LDL-c) fraction was calculated according to the formula of Friedwald, Levy &
Fredrickson (1972): LDL-c = CT — HDL-c — TG/S.

Vitamin D was measured using the Diasorin LIAISON TM (USA) method. The standardized
assay is based on the recognition of vitamin D binding proteins through chemiluminescence.
Hypovitaminosis D was defined when 25(OH)D concentrations were < 30 ng/mL and sufficiency
occurred when it was > 30 ng/mL, based on the stratified reference intervals for the elderly

population according to the Brazilian Society of Endocrinology and Metabolism (2018).
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GENOTYPING

Genomic DNA from peripheral blood was extracted using the QIAGEN kit. The evaluation of
purity and quality were defined after quantification in the NanoDrop 2000 spectrophotometer, whose
260/280 ratio should be > 1.8 and have a defined band in 1.5% agarose gel. DNA samples were
normalized to 20 ng and conventional polymerase chain reaction (PCR) was performed in a Bioer
Gene Pro® thermal cycler. and for PCR, 5 pL of Solis BioDyne SXFIREPol® master mix and 0.8 pL
of Forward and Reward primers were used for each SPNs. In all samples, the endogenous gene
(GADPH) was tested and the reactions included a negative control.

The products amplified in the PCR of Bsml (825 bp) and FokI (265 bp) were visualized in
1.5% agarose gel in UV light in a MiniBIS Pro photodocumenter. To determine the genotypes of the
SNPs, the samples were submitted to restriction by the Restriction Fragment Length Polymorphism
(RFLP) method, using 1 pL of the fast digest enzyme for Fokl. and for Bsml. The products of FokI
digestion were submitted to electrophoresis in 8% polyacrylamide gel (80 v) and those of BsmlI in
1.5% agarose gel (100v). For staining of the gels and subsequent visualization of the DNA fragments,

ethidium bromide was used.

STATISTICAL ANALYSIS

The data were entered and calculated using the Statistical Package for the Social Sciences
(SPSS) software, version 22.0, which calculated the data with the presentation of the results in tables
expressed in numbers and percentages for categorical variables. The Hardy-Weinberg equilibrium
was tested by the chi-square test, and was considered an imbalance when p<0.05.

For the quantitative variables, the measures of central tendency (means) and dispersion
(standard deviation) were calculated. To compare the mean of a continuous variable in two
independent groups, the Student's t-test was performed. Pearson's chi-square test was used to evaluate
differences between the variables. In cases in which more than 25% of the cells presented values
below 35, Fisher's Exact Test was applied. Thus, in the results section, the statistical methods used for
each of the variables presented are specified. For the statistical tests, the level of significance adopted

was 5% or p<0.05.
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RESULTS AND DISCUSSION
CLINICAL, BIOCHEMICAL AND ANTHROPOMETRIC CHARACTERISTICS OF THE
ELDERLY

The study sample consisted of 173 elderly people, of both sexes, aged between 60 and 93
years, with a predominant age group of 60 to 70 years (52.6%). Among the elderly, the majority were
female (68.2%), reflecting the phenomenon of feminization of old age, that is, a higher proportion of
women than men, especially at more advanced ages. In all regions of the world, the proportion of
women exceeds half of the elderly population (Cortez et al., 2019; Ferreira et al., 2018) and this
needs to be considered in studies on aging.

The data regarding the study variables are described in Table 1. The mean age was
approximately 72 and 70 years for men and women, respectively. Regarding BMI, it was found that
the mean remained similar for both sexes, around 24 kg/m2, with a predominance of adequate values.
It is noteworthy that overweight and obesity were present in 20.2% of the elderly (Data not shown in
the table).

The waist circumference measurement was higher in males, as in the study by Alves et al.
(2021), being within the increased risk category (97.99 cm), while the mean value of women

presented a very increased risk (93.67 cm), according to the WHO classification (2000).

Table 1. Mean and standard deviation of the variables studied in the group of elderly people. Teresina, PI, 2020-2021.

Variables Sex N Average Standard P* value
Deviation
Age But 55 72,35 8,44 0,296
Fem 118 70,95 7,44
But 55 24,90 4,24
IMC Five 118 24,30 4,95 0,421
But 55 97,99 9,09
Waist circumference Five 118 93,67 12,11 0,020
But 55 135,85 14,95
Systolic Blood Pressure Five 118 136,16 20,98 0,91
But 55 84,05 9,92
Diastolic Blood Pressure Five 118 82,91 8,22 0,426
But 55 47,80 8,20
HDL Five 118 49,75 10,74 0,234
But 55 224,61 36,84
Colesterol Total Five 118 191,27 38,53 <0,001
But 55 173,61 40,12
Triglycerides Five 118 147,28 56,11 0,001
But 55 141,88 32,92
LDL Five 118 112,19 33,35 <0,001
But 55 35,02 15,64
25-Hydroxyvitamin D Five 118 23,84 10,97 <0,001

Legend: But: Male; Female: Female; BMI: Body Mass Index; HDL: High-intensity lipoprotein; LDL Low-density
lipoprotein; * Student's t-test. Source: Survey data.
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In addition, the categorization of WC data indicated that 41.8% of men presented increased
risk and 30.9% very increased risk. For the elderly, the values were 9.3% and 75.4%, respectively
(Data not shown in the table). Jansen et al. (2020) and Souza et al. (2013) explain that in addition to
the increase in adipose tissue, in aging there is also a redistribution of abdominal fat, thus, with
increasing age, subcutaneous fat becomes more centralized, leading to an increase in abdominal fat, a
fact observed in the population in question.

The accumulation of fat in the abdominal region is an important risk factor for several
diseases, which is differentiated when compared to other forms of body fat distribution (Da Silva et
al., 2017; Rocha, 2013). There is a correlation between waist circumference measurement and the
development of dyslipidemia, hypertension, and insulin resistance, in addition to an association with
alterations in biochemical tests (Bueno et al., 2017; Rossi; Caruso; Galante, 2015).

Similar values were verified by Oliveira et al. (2014), in a study with 359 elderly people from
Teresina-PI, assisted by teams of the Family Health Strategy (ESF), where the mean BMI of the
elderly was 25.2 for both sexes, and a higher percentage of men with high weight compared to
women, 33.8% and 29.5%, respectively. And similar values of waist circumference were observed in
men, with a mean of 96.8 cm. However, contrary to the present study, elderly women had a higher
mean abdominal circumference value, which was 98.5 cm.

Also in relation to Table 1, it is observed that the mean values of Systolic and Diastolic
Pressure (mm Hg) were normal in both sexes, and there was no statistical difference between men
and women. Arterial hypertension occurred in more than half of the elderly (56.1%). Bento,
Mambrini, and Peixoto (2020) evaluated factors associated with hypertension in older adults and
report that there is no significant difference between men and women. However, they state that there
are generally higher rates of hypertension among women and this can be explained by a greater
tendency to self-care and a greater perception of their health status, that is, women tend to make
medical visits more frequently than men.

Medeiros (2018) in a study carried out with 179 elderly people in Paraiba identified a high
prevalence of arterial hypertension (AH), and observed that the main factors associated with AH were
non-white race/color and high triglyceride levels. In a study with 273 elderly people in Teresina-PI,
Rocha et al. (2020), observed biochemical changes mainly in increased levels of triglycerides and
SBP, between both sexes.

Table 1 also shows the means and standard deviations of the lipid profile of the elderly, where
it is evident that the concentrations of cholesterol, triglycerides and LDL-c for males were
significantly higher, and HDL-c was lower. According to the V Brazilian Guideline on Dyslipidemias
and Prevention of Atherosclerosis, of 2017, the reference values of the lipid profile desirable for

individuals over 20 years of age (including the elderly) are: TC: < 200; TG: < 150; HDL-c: > 40 and
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LDL-c: < 100. Therefore, both sexes had desirable HDL concentrations, men had total cholesterol
and triglyceride concentrations above the desired levels, in contrast to the data for women, and both
groups had LDL-c concentrations above the desired levels. Different results were found in the study
by Neves-Souza et al. (2015), with lipid profile values above the desirable values most prevalent in
the female group.

Changes in serum concentrations of cholesterol, triglycerides, LDL-c and HDL-c are among
the main risk factors for the development of cardiovascular diseases, including hypertension and
atherosclerosis (SANTOS; CHIACHIO, 2020; BASIC et al., 2019; GUEDES et al., 2016). In
addition, low concentrations of vitamin D are related to increased risk of hyperlipidemia. A
correlation was found between vitamin D deficiency and increased total cholesterol and LDL-c.

On the other hand, a decrease in HDL-c concentration was observed. However, the
mechanism of vitamin D's lipid-lowering effect remains unknown. Vitamin D probably increases
serum calcium by increasing intestinal calcium absorption, which in turn reduces serum triglycerides
by suppressing the formation and secretion of hepatic triglycerides. Another explanation may be
through the inhibitory effect of vitamin D on serum PTH concentrations. The low concentration of

this hormone can reduce TG by increasing its peripheral absorption.

ASSOCIATION BETWEEN POLYMORPHISMS AND THE VARIABLES ANALYZED
The frequency distribution of genotype characteristics and alleles of the polymorphisms

verified in the present study are described in Table 2.

Table 2. Frequency distribution of traits of genotypes and SNP alleles of the VDR gene.

Feature N %
GENOTYPE
FF 80 46,2
Ff 79 45,7
Ff 14 8,1
ALLELE
F
f
GENOTYPE
BB 34 19,7
Bb 95 54,9
bb 44 25,4
ALLELE
B
b

Source: Survey data.

The association between the genotypes in the sample and the variables analyzed: BMI, serum
vitamin D concentration, blood pressure values and alteration in the lipid profile of the elderly are

shown in tables 3 and 4.
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