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Duplicity of the circumflex artery, a coronary anomaly: Case report
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Maria Clara Barbosa Celestino’, Lais Akemi Shiraishi?, Alexandre Martins Portelinha Neto®, Daniel
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ABSTRACT

Congenital anomaly of the coronary arteries (CACA) is a rare situation in the population, being accidentally
found during coronary angiography due to suspicion of other pathologies. The individual may remain
asymptomatic for a long period of time, making diagnosis difficult. Among the coronary irregularities is the
circumflex coronary artery (Cx), which has been little reported in the literature. Thus, the present study aims
to report a case of coronary anomaly, characterized by the duplicity of the Cx artery with anomalous origin in
the right coronary artery, in a previously asymptomatic individual. The patient is a 57-year-old female patient
with hypertension, diabetes, smoker and hypothyroidism. The patient sought medical attention due to chest
pain of severe intensity, in tightness, associated with dyspnea on moderate exertion, which improved with rest.
Coronary angiography showed left ventricular (LV) hypertrophy with preserved contractility and coronary
anomaly, highlighting the presence of another Cx artery with anomalous origin in the right coronary artery,
without the presence of a malignant pathway. After hospital discharge and outpatient return, the patient
continues to be maintained with home drug therapy using enalapril, carvedilol, hydrochlorothiazide,
simvastatin, ASA and levothyroxine. Although coronary anomalies are pathologies with a low population
incidence, they can be potentially lethal, especially in young people, corresponding to the second leading
cause of sudden death related to the cardiovascular system. Upon clinical suspicion, early diagnosis and
treatment are of paramount importance.

Keywords: Coronary Anomaly, Double Circumflex Artery.
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INTRODUCTION

The coronary system, in its normal anatomy, is formed by the main coronary artery
(originating from the left coronary sinus) and the right coronary sinus. The main coronary artery is
divided into the anterior descending artery (DA) and the circumflex artery (Cx); the DA artery
follows a posterior path to the pulmonary trunk, in the anterior interventricular sulcus; the Cx artery
follows the posterior atrioventricular sulcus. From the right coronary sinus, the right coronary artery
originates, which follows the path of the anterior atrioventricular sulcus. Thus, the occurrence of
alterations in the suprascript anatomy are characterized as coronary anomalies9.

Congenital coronary artery anomaly (CACA) is an alteration resulting from disturbances
during fetal development, causing anatomical variations regarding the origin, trajectory, termination
or intrinsic anatomy of the coronary arteries8.

In the early stages of fetal development, within the human embryonic myocardium, vascular
sinusoids develop that disappear when the myocardium becomes compact. At this time, they give rise
to a network of veins, arteries and capillaries that communicate with other vessels present in the
mediastinum around the 32nd day of gestation. After the formation of the aorta, from the division of
the trunk arteriosus, around the seventh week of gestation, the primitive coronary vessels appear.
These vessels develop and unite with the endothelial buds originating at the base of the trunk
arteriosus, forming the definitive coronary artery system. Thus, factors such as anomalous involution,
position of the endothelial buds, or septation of the trunk arteriosus can cause anomalies in the origin
of the coronary arteries?.

ACCA is a rare situation in the population, being accidentally found during coronary
angiography due to suspicion of certain pathologies3. Thus, the individual may remain asymptomatic
for a long period of time, making the diagnosis difficult9. No data were found in the literature that
reported differences in incidence in relation to gender or ethnicity?7.

Chest pain, dyspnea or syncope are symptoms that occur in 18% to 30% of individuals with
coronary anomalies7. Myocardial ischemia results from changes in perfusion caused by the
movement of vessels with an anomalous trajectory during the cardiac cycle, which can cause acute
myocardial infarction (AMI)°.

The pathophysiology of the symptoms may be related to the proximal oblique course in the
anomalous coronary artery, causing its ostium to have a slit shape that can collapse with the aortic
expansion promoted in systole, resulting in impairment of the blood flow supplied to the
myocardium. Thus, during physical exercise, the increase in systemic blood pressure and pulmonary
territory can cause compression of the interarterial coronary segment, dynamic obstructions and,

consequently, ischemia and arrhythmias2.
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Another mechanism related to myocardial ischemia and sudden death is related to the
occurrence of spasms in the anomalous coronary artery resulting from endothelial injury4. Studies
indicate that ACAC corresponds to 17% of the causes of sudden death7.

In cases that portray a benign pathological trajectory, no greater risks to the individual with
disease are demonstrated. However, there are situations with potential severity, which may trigger
events such as myocardial ischemia, acute myocardial infarction, and sudden death, and the
predictive factors of severity correspond to the origin and proximal course of the anomalous coronary
artery9. The interarterial tract is considered malignant, since it is related to a higher risk of sudden
death6. The Cx artery with an anomalous origin in the right coronary system is a coronary anomaly

that has been rarely reported in the literature3.

RATIONALE

Studies performed by coronary angiography or autopsy indicate that the incidence of ACCA
ranges from 0.3% to 1.5%°. However, it is estimated that coronary anomalies occur in less than 1%
of the general populationl. In Europe and the United States, the presence of ACAC is the second
most frequent cause of sudden death related to the cardiovascular system in athletes, accounting for
12.2% to 17.2% of cases. Thus, athletes with coronary anomalies have a 79-fold increased risk of
sudden death compared to non-athletes6.

Thus, as it is a rare pathology with lethal potential, especially related to premature morbidity
and mortality in young adults9,6, this report contributes to the elucidation of the subject, since it is of
paramount importance to establish early diagnosis and treatment. In addition, this study can serve as

a basis for other health research.

GENERAL OBJECTIVE
To report a case of coronary anomaly characterized by duplicity of the circumflex artery with

anomalous origin in the right coronary artery in a previously asymptomatic individual.

CASE DESCRIPTION

A 57-year-old female patient, hypertensive, diabetic, smoker, and hypothyroidism, sought
medical attention due to severe chest pain, in tightness, associated with dyspnea on moderate
exertion, which improved with rest.

Myocardial scintigraphy revealed transient hypoperfusion of the basal segment of the anterior
wall of the left ventricle (LV), indirect signs of hypertrophic cardiomyopathy, and myocardial area at

risk corresponding to 3% of the total myocardium. Coronary angiography revealed LV hypertrophy
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with preserved contractility and coronary anomaly, highlighting the presence of another Cx artery
with anomalous origin in the right coronary artery, without the presence of a malignant pathway.

After being hospitalized for 4 days, evolving hemodynamically stable and without
intercurrences, the patient was discharged for home treatment using levothyroxine, enalapril,
bisoprolol, simvastatin and metformin.

Ten days after hospital discharge, the patient returns for a follow-up appointment. She
reported fatigue and angina on minimal exertion, and was classified in NYHA (New York Heart
Association) functional group I1l. New laboratory tests and transthoracic echocardiogram were
requested, which showed grade 1 LV diastolic dysfunction (relaxation dysfunction), LV concentric
hypertrophy, mild mitral and tricuspid regurgitation, slight left atrial enlargement, and mild
ascending aortic ectasia. The patient continues to be maintained with home drug therapy with the use

of enalapril, carvedilol, hydrochlorothiazide, simvastatin, ASA and levothyroxine.

DISCUSSION

In 1933, the occurrence of anomalous origin of the Cx artery in the right coronary artery was
described for the first time. In 2008, other authors reported a case of Cx artery duplicity.
Subsequently, other cases of the presence of two Cx arteries were described in the literature3. This
study reports a coronary abnormality evidenced by the presence of two Cx arteries, one of which has
an anomalous origin in the right coronary artery.

The majority of ACAC patients are asymptomatic, which is a factor that hinders early
diagnosis6,7. However, in the presence of symptoms, atypical chest pain, dyspnea, exercise-related
presyncope or syncope, arrhythmias, and left ventricular dysfunction are often observed6. In the
present case, the patient developed chest pain and dyspnea after a long period of asymptomatology.

In the study by Cosansu et al3, they reported a case of a patient with two Cx arteries, one of
which originates in the left main trunk, and the other originates from the proximal part of the right
coronary artery, showing great similarity with our study.

Regarding diagnosis, coronary angiography is considered the ideal test to diagnose coronary
anomalies5,9. However, non-invasive imaging studies have shown better definitions of coronary
anomalies related to the origin and course of these arteries. Thus, computed tomography of the
coronary arteries demonstrates significant accuracy regarding the origin and proximal course of the
ACCA. Transesophageal echocardiography is a high-sensitivity test to detect the anomalous origin of
coronary arteries and to delineate the proximal course and blood flow pattern in these arteries9.

As for treatment, there are three types to be considered: 1- drug treatment and patient
observation; 2- angioplasty with endoprosthesis placement; 3- Surgical treatment, and this procedure

is recommended for most cases of anomalous origin of the left coronary artery6 and for patients with
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significant symptoms4. In children, the anomalous origin of the left coronary artery in the pulmonary
artery is indicated for surgical treatment9.

According to the American College of Cardiology and the American Heart Association,
surgical revascularization is recommended for individuals who present: anomalous origin of the left
main coronary artery with interarterial pathway; anomalous origin of the right coronary artery with
interarterial tract associated with myocardial ischemia; and presence of myocardial ischemia in the
territory of the anomalous coronary artery, with no other evident cause6.

The presence of ACAC as an anomalous origin of the left coronary artery in the right sinus or
other coronary anomalies that show symptoms caused by ischemia, high-risk anatomy or major
changes in perfusion, indicate surgical treatment, and it is important to advise the restriction of
exercises until surgery. Postoperative follow-up is based on tests such as electrocardiogram and
echocardiogram?.

Despite the presence of significant diffuse stenosis in the anomalous Cx artery reported by
Cosansu et al3, interventions in this artery were not considered, since the symptoms presented by the
patient were relieved after the procedure in dominant Cx. Another study presented an asymptomatic
patient with Cx anomaly, and conservative treatment was chosen4. In our study, there was no need
for surgical intervention to correct the patient's coronary anomaly, receiving only drug treatment to

control previous comorbidities.

CONCLUSION

Coronary anomalies are pathologies with a low population incidence. However, they can be
potentially lethal, especially in young people, and are the second leading cause of sudden death
related to the cardiovascular system.

ACCA presents as asymptomatic and benign or malignant pathologies, expressing symptoms
such as chest pain, dyspnea, syncope, and ischemic events, which may result in AMI.

Upon clinical suspicion, early diagnosis and treatment are of paramount importance.
Computed tomography of the coronary arteries is the imaging test of choice. However, coronary

angiography is more commonly performed.
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ABSTRACT

Seizures in pediatrics are presented as a medical urgency and emergency, requiring an immediate and
specialized response. This condition challenges healthcare professionals to understand the specific nuances of
seizures in children, from identifying triggers to implementing treatment strategies in an emergency setting.

Keywords: Seizures, Immediate Response, Seizure in Pediatrics.
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INTRODUCTION

A seizure is a sudden, temporary event that results from abnormal electrical activity in the
brain. During a seizure, brain cells (neurons) can send electrical signals in a disordered manner,
leading to varying symptoms. These symptoms can include involuntary movements, muscle twitches,
loss of consciousness and, in some cases, changes in behavior.

Seizures in children represent neurological events marked by disordered brain electrical
activity, resulting in intense physical and behavioral manifestations. During a seizure, brain cells
emit abnormal electrical signals, leading to symptoms that can range from involuntary movements to
loss of consciousness.

Symptoms can include jerky muscle contractions, repetitive and uncoordinated movements,
staring, excessive salivation, changes in skin color, and in some cases, temporary loss of
consciousness. The duration and intensity of these episodes may vary, requiring careful attention for
proper evaluation.

The classification of seizures in pediatrics is crucial to guide diagnosis and treatment.
Seizures in children can have a variety of origins, and understanding these factors is essential for an
effective approach to diagnosis and treatment. Some of the primary causes include conditions such as
epilepsy, which can have both genetic origins and acquired through brain injuries or infections. In
addition, high fevers in children, known as febrile seizures, can trigger episodes, usually between six
months and five years of age, requiring medical evaluation.

Brain injuries, such as head trauma, brain malformations, tumors, or other abnormalities, can
also be responsible for seizures in children. Metabolic disorders, such as those related to amino acid
metabolism, glycogenoses, and urea cycle disorders, as well as central nervous system infections,
such as meningitis and encephalitis, are among the potential causes. Certain congenital conditions
and exposure to toxic substances, such as medications, drugs, or chemicals, can also contribute to
seizures in children. Assessment of triggers is vital, involving a comprehensive analysis, including a
detailed medical history, careful physical examination, imaging tests such as magnetic resonance
imaging (MRI) and computed tomography (CT), laboratory tests, and electroencephalogram (EEG)
to record brain electrical activity.

Careful evaluation of triggers is a crucial step in identifying the specific cause of seizures in
children. This broad process comprises different steps, from the detailed review of the child's medical
history, including previous medical events, neurological development, and exposure to potential
triggers, to the assessment of general and neurological health status through physical examinations.
In addition, procedures such as magnetic resonance imaging (MRI) and computed tomography (CT)
scans are often used to examine brain structure, looking for lesions or abnormalities that may

contribute to seizures.

\
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Blood tests, as part of laboratory tests, are a common practice to identify metabolic or
infectious disorders that may be related to seizures in children. The electroencephalogram (EEG),
which records brain electrical activity, plays a crucial role in characterizing the nature of seizures,

allowing the identification of characteristic patterns associated with different types of seizures.

METHODOLOGY

The theme "Seizures in Pediatrics: Challenges and Strategies in Urgency and Emergency"
stands out for the complexity and urgency associated with seizure episodes in children. The
methodological approach proposed to explore this theme involves the critical reading and analysis of
scientific studies obtained from renowned databases, such as PUBMED, MEDLINE and SciELO.
The search period, from January to February 2024, is delimited, searching for specific Descriptors in
Sciences and Health (DeCS), including SEIZURES. IMMEDIATE RESPONSE. SEIZURE IN
PEDIATRICS.

The methodology will be conducted in two distinct phases. Initially, an in-depth analysis of
articles that address the etiology of seizures in children will be carried out, including triggering
factors, classification and clinical manifestations. This first moment aims at a comprehensive
understanding of the challenges faced in the management of these situations, including the urgency
of intervention during seizures. In the second phase, research will focus on specific strategies and
approaches for the management of seizures in pediatric urgency and emergency settings.

The careful selection of journals specialized in pediatrics, pediatric neurology and emergency
medicine will contribute to the relevance and updating of the information obtained. The critical
analysis of the final 25 studies, after rigorous application of the selection criteria, will allow the
interpretation of the results in the specific context of seizures in pediatrics, outlining challenges and
strategies relevant to urgency and emergency. This methodology aims to contribute significantly to
the in-depth and scientifically based understanding of how to effectively address seizures in critical

paediatric settings.

RESULTS AND DISCUSSION

Seizures are considered an urgency and emergency in pediatrics due to several factors that
highlight the critical nature of these events for children's health. The occurrence of seizures can carry
significant risks, including serious complications such as injuries during the seizure and breathing
difficulties, which justifies the need for immediate intervention.

In the medical approach to a pediatric urgency and emergency related to seizures, the initial

protocol stands out for the need for a rapid and precise intervention aimed at stabilizing the patient
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and identifying the underlying cause. This multidisciplinary process entails a series of essential steps
that reflect the medical expertise applied during the critical situation.

The procedure begins with a primary evaluation, aimed at ensuring an unobstructed airway,
immediate assessment of vital signs, and identification of potential complications. The safety of the
patient and medical staff is emphasized, with measures taken to remove hazardous objects and ensure
a safe environment during the crisis.

Administration of anticonvulsants, such as diazepam or lorazepam, is considered, especially
in cases of prolonged seizures, with the choice of drug guided by clinical response. At the same time,
a detailed neurological assessment is carried out, including the use of specific scales to assess the
level of consciousness. Diagnostic work-up includes comprehensive laboratory tests, such as
complete blood count, electrolytes, and blood gases. Imaging tests, such as brain MRI, are indicated
to identify possible structural abnormalities or brain lesions. The electroencephalogram (EEG) plays
a crucial role, contributing to the evaluation of brain electrical activity and the identification of
patterns associated with different types of seizures.

During the approach, respiratory and cardiovascular support is ensured, with the
administration of oxygen and constant monitoring of cardiac function. Transparent communication
with the family plays a key role by providing information about the child's condition, treatment plan,
and subsequent steps. After stabilization, post-crisis guidance is provided to parents or guardians,
addressing specific care, potential medication side effects, and the importance of ongoing medical
follow-up. In more complex cases, referral to a paediatric neurology specialist may be indicated for a

more specialised assessment.

FINAL THOUGHTS

The study on "Seizures in Pediatrics: Challenges and Strategies in Urgency and Emergency"”
highlighted the urgency and complexity of these events in children. It addressed challenges such as
the diversity of causes, impact on vital functions and the need for rapid responses. Strategies, such as
pharmacological interventions and respiratory support, were highlighted, with emphasis on the
importance of the electroencephalogram in neurological evaluation.

In perspective, it has contributed to the in-depth understanding of the topic, providing
valuable insights for health professionals and researchers. In short, they reinforce the relevance of
integrated and holistic approaches in the management of seizures in pediatrics, aiming not only at

immediate intervention, but also at prevention and long-term health promotion in children.
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ABSTRACT

Palliative Care (PC) corresponds to the multidisciplinary practice of relieving pain and suffering in patients
with progressive, chronic, incurable diseases or end-stage diseases or those of their families. This care aims to
understand the patient in his or her full dimension, as a human being, to provide him with a better quality of
life, mitigating and controlling symptoms of diseases caused by illness of a psychic, physical, organic, social,
and spiritual nature, as long as there is life. The purpose of this study is to provide answers regarding the
mental health of the psychologist when dealing with all the uncertainties, how he deals with the limitation of
medicine, with the recognition of the uselessness of the treatment, with the acceptance of the death of his
patient, with the difficulty of communicating the death to the family. The methodology used for the present
work was bibliographic research, through the review of scientific articles published in certain platforms, such
as SciELO, LILACS and Google Scholar, with the use of keywords to filter the publications and appropriate
use. From the data obtained, it was concluded that, although it is a relevant and necessary subject, there is a
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scarcity of research in Brazil about the mental health of the Psychology professional and that there is still a
predominance of the medical and technicist view, with a limited and retrograde perspective on "dying",
without data that prove a better performance of the psychologist to deal with the finitude of life.

Keywords: Palliative Care, Acting with palliative care, Mental health.
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INTRODUCTION
Since ancient times, there has been a concern with the health-disease issue, which is always
present in the daily lives of individuals. However, certain diseases carried a negative and irretrievable

stigma if diagnosed, such as cancer, leprosy, or other diseases. The author Hippocrates, according to

Sales; Alencastre (2003, p. 566):

[...] In his time, he stated that the disease of the mind also affects the body, and for the
philosopher there was a link between the emotional state and the predisposition of the
organism to diseases (1). From this perspective, according to the author's thinking, in the
eleventh century, physicians had two fundamental obligations: to help relieve the symptoms
of the sick, or to help them die, however, it never assumed the character of a fight against
nature.

And, throughout history, there were people who were willing to take care of such patients
who, at a given time, had no chance of improvement or survival. For this reason, places called
"hospice" emerged, designed to shelter such individuals who needed shelter from their pain and
suffering.

The origin of these places has a character of great importance, known by the name of Fabiola,
a matron who still in the fourth century used her residence to welcome patients in need of care,
offering them food, medicines and comfort to settle there, constituting a space beyond the stay, but a
place of welcome, in which a whole relationship of hospitality was established between caregiver
and sick (Sales; Alencastre, 2003).

In this sense, in 1842, Jeanne Garnier founded in Lyon a place especially dedicated to the care
of the dying, becoming a significant point in the connection of palliative care for terminal patients,
especially oncological patients, as would be seen later, with the foundation of several other hospices
by different entities (Sales; Alencastre, 2003).

Subsequently, from the 80's, thanks to Cecily Saunders, Palliative Care gained strength,
which was dedicated to the construction of an institution specialized in the care of patients diagnosed
with neoplasms. In her journey as a nurse, she gained knowledge in medications used to relieve
symptoms of patients with extreme pain, such as opioids, in general. From then on, she graduated in
Medicine and became the first Doctor in Palliative Care, with a performance marked by the decrease
in the use of injectable drugs, and greater use of oral medications (Ferreira; Lee; Melo, 2011).

With a focus on the health process linked to the individual-health-disease relationship,
including work with family members and other professionals, Saunders brings the possibility of a
differentiated form of treatment for those who are under Palliative Care, in a new biopsychosocial
therapeutic proposal, avoiding the technicist context of the time, which prioritized more recent
technologies and the diagnosed pathology. which marked the effective beginning of the relationship

between medicine and other areas of health, including Psychology (Ferreira; Lee; Melo, 2011).
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variables in the maintenance of health, the development of diseases and behaviors related to disease,

Health Psychology is considered an area within psychology that studies human behavior in

the context of health and disease, with the objective of understanding the role of psychological

considering that the health psychologist works in the context in which the behavior occurs (Castro;
Bornholdt, 2004; Kerbauy, 2002; Miyazaki et al., 2002; Yamamoto; Cunha, 1998; Yamamoto;
Trinity; Oliveira, 2002). Health Psychology is a multidisciplinary field, involving branches of social
and health sciences (Marks et al., 2000).

In 1980, there was a great development in the area, with the movement of public
examinations in municipal, state and federal health institutions, despite the fact that the insertion of
psychologists in health in our country had already begun in the 1950s, that is, before the regulation of
the profession (Sebastiani, 2003).

In the national context, Health Psychology followed the development of Clinical Psychology,
but acting in different areas, which demanded social commitment on the part of the professional
(Seidl; Costa Junior, 1999); In this context, Sebastiani (2000) points out that in the last fifteen years,
the health area is the one that has hired the most psychologists.

The work of the health psychologist can be focused on health promotion and disease
prevention, in clinical services to healthy or sick individuals. Most of the professionals work in
hospitals, clinics and academic departments of colleges and universities (Sarafino, 2004).

Health psychologists are moving towards understanding how biological, social and
behavioral factors influence health and disease, and how psychological factors influence health and
reduce the risk of becoming ill, and can enable clinical services to healthy or sick individuals in
various circumstances, and it is also possible to be included in research and teaching (Teixeira,
2004).

It can be considered that Health Psychology is established in a demarcated area, where the
concept is absolutely compatible with the health proposals recommended by public health; however,
the association and history of Psychology with Mental Health, added to the training based on the
three bases - clinical, school and organizational - are crucial for this shift from the clinical model to
public health (Bastos, 1990).

Ribeiro and Poles (2019) indicate that palliative care began to spread in Brazil in 1980.
However, it was in 1997 that it expanded with the creation of the Brazilian Association of Palliative
Care. In 1998, the National Cancer Institute (INCA) inaugurated a ward exclusively for the treatment
of patients in palliative care. In February 2005, he founded the National Academy of Palliative Care
(ANCP), with the purpose of contributing to the research, studies and optimization of palliative care

in Brazil, thus making an important milestone for the area (Hermes; Lamarca, 2013). And in 2011,
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the Federal Council of Medicine (CFM) recognized palliative care as an area of medical practice
(Ribeiro; Poles, 2019).

According to the Ministry of Health (2018), regarding the Unified Health System (SUS), a
resolution was published (Resolution No. 41, of October 31, 2018), which regulates palliative care as
part of the continued care integrated into the SUS. The goal is to ensure that patients whose disease
has no cure have a better quality of life from diagnosis to the terminal phase. Also, according to the
Ministry of Health, the SUS already offers palliative care, however, there was still no defined norm
to recognize the offer of palliative care.

It can be seen that the life expectancy of the population has been increasing, advances in
health, science and technology have influenced this change. At the same time, it brings challenges to
the health system, also providing changes in the focus of palliative care, which was initially focused
on cancer, expanding to other chronic diseases and other care spaces (Silva; Nietsche; Cogo, 2022).

Ribeiro and Poles (2019) point out that the first system that users have access to is Primary
Health Care (PHC), aiming to provide comprehensive care and assistance to patients. With the
advancement of PHC, they included the Family Health Support Centers (NASF), providing a
multidisciplinary network to assist professionals in primary care. In 2017, in the new Primary Care
Policy, palliative care emerged, allowing the NASF to be maintained, contemplating the team
assigned to palliative care (Rodrigues; Silva; Cobrera, 2022, p. 4).

Therefore, Primary Health Care (PHC) fulfills a responsibility to coordinate palliative care,
playing a fundamental role in this environment of primary, secondary, tertiary and home care,
enabling palliative care to be started early (Silva; Nietsche; Cogo, 2022).

In view of the professional practice of palliative care, the importance of a team of
professionals who have theoretical, scientific, technical knowledge and clinical skills that encompass
the physical, psychosocial, psychological and spiritual dimensions of the patient and include his or
her family (Silva; Nietsche; Cogo, 2022).

Still, according to the authors, in the context of public policies, there is a need to understand,
in view of the whole process and the magnitude that palliative care encompasses, whether
professionals, multidisciplinary teams and primary care environments are prepared for the challenges
and demands that arise under palliative care.

For Ribeiro and Carvalho Filho (2022), in addition to the challenge of improving health
systems, contemplating issues such as health promotion and disease prevention, there is also a need
to improve the prevention and relief of suffering, aiming to integrate and strengthen palliative care at
all levels.

Guérin et al. (2001) say that the relationship between work and workers' health is complex,

and that work can play a positive or negative role in workers' health, according to the conditions

Medicine: an exploration of the anatomy of the human body
Mental health of the psychologist working with the palliative care in Brazil 16



\

found to perform it. He also suggests that "aggressions to health", the negative role of work in health,
can be in the short, medium or long term.

Medeiros, Nunes and Melo (2012) state that there is little research carried out on the health of
psychologists, studies on the subject are carried out with professionals who work in the hospital area.
Medeiros, Nunes and Melo (2012) also point out that there is a greater academic concern to produce
studies aimed at improving the psychic conditions of patients, and whether there is negligence in the
health of workers and their need for care.

Silva (2010), on the mental health of psychologists, brings up issues that are harmful to the
health of these professionals, such as the overload of the workday, lack of clarity in the performance
of their function, lack of recognition by colleagues, emotional unpreparedness to deal with the
situations they go through in the daily life of the hospital, among others.

According to Porto and Lustosa (2010), when the person begins the final phase of their life,
or is in a life-threatening condition, this moment can become both a medical problem and a delicate
situation for the team, involving technical knowledge and skills to deal with physiological and,
especially, emotional issues that appear in the patient and his family.

To work in Palliative Care is to be in constant proximity to human vulnerability, suffering, the
process of dying and death. This reality, which is inevitable in the profession, can bring, in addition
to fatigue, suffering, and vulnerability that can lead to the development of Burnout Syndrome, that is,
generalized exhaustion (physical and emotional), depersonalization, and lack of feelings of personal

and professional fulfillment (Salazar, 2017).

METHODOLOGY

The present work was carried out through bibliographic research of recent books and
scientific articles pertinent to the subject under study as a means of theoretical basis. This material
search was done through platforms such as SciELO, LILACS and Google Scholar. For the search,
the keywords "Palliative Care", "Psychology AND Palliative Care", "Mental Health and Palliative
Care" and "Palliative Care AND Psychology" were used. Based on the research, the articles were
chosen based on the year of publication.

The criteria for the inclusion and exclusion of the articles used were based on analyses of
which were related to our theme and which dealt with the role of the psychologist in palliative care.

Bibliographic research is considered a fundamental strategy in all scientific work, as it seeks
to present, analyze and explain a given subject based on references published in books, magazines

and periodicals that are indispensable in the theoretical construction of the study.

Medicine: an exploration of the anatomy of the human body
Mental health of the psychologist working with the palliative care in Brazil 17



\

The first stage of the current research is based on the survey of references on the subject
subject. This search idealized the articles with wide coverage of the theme, whether national or
recent. The materials were accessed through digital platforms through the internet.

Following the survey of relevant works, through critical reading, useful information was

selected, worked in the form of analyses and summaries that helped in the result of the work.

DEVELOPMENT

Investigating the mental health of the Psychologist in the face of Palliative Care in the
Brazilian context is vital, because their personal well-being directly affects their ability to provide
adequate care to patients. It is worth noting that understanding the challenges faced by psychologists
can help implement policies and programs that promote their mental health, as well as improve the
quality of services provided in healthcare.

Through these questions, the concept of the term in question was investigated, characteristics
that propose the performance of the Psychologist within palliative care, such as where palliative care
emerged, what were the first actions of Psychology at the international level, the performance of the
Health Psychologist in various practices at the Brazilian level, palliative care at the SUS level in
Brazil, the impacts that can be caused to the psychologist when dealing with the suffering of other
people, and factors that can generate behavioral changes, in the short, medium and long term.

By observing the lack and limitation of academic research related to the proposed theme, it
was noted the importance of developing a research project with an emphasis on the dissemination of
knowledge about the mental health of psychologists in the area of palliative care.

Therefore, the project focuses on working on qualitative issues of how mental health is and
how it is, in fact, and the psychologist's view in the face of this complex context that is the area of
Palliative Care (PC), aiming at the dissemination of both the theme and the questioning in which it
was made, which is little talked about.

In order to attract attention, the work will suggest some measures so that the psychology
professional can improve their perspective and so that they can cope better, recognizing their limits

and the importance of taking care of their own mental health.

RESULTS

Selected platforms with “Cuidados Paliativos” “Psicologia AND Cuidados Paliativos” “Satde
Mental AND Cuidados Paliativos” “Cuidados Paliativos AND Psicologia” “Cuidados Paliativos™
“Psicologia AND Cuidados Paliativos” “Satide Mental AND Cuidados Paliativos” “Cuidados

Paliativos AND Psicologia”, were found the following articles, described in the table below:

Medicine: an exploration of the anatomy of the human body
Mental health of the psychologist working with the palliative care in Brazil 18



\

Table 1 - Selected articles

Keyword Platform Articles Found Discarded articles

Cuidados Paliativos SCIELO 49 items found 31 discarded items

Psicologia a n.d Cuidados SCIELO 21 items found 15 discarded items
Paliativos

Satde Mentgl gnd Cuidados SCIELO 9 items found 7 discarded items

Paliativos

Culdados.Pahat%vos and SCIELO 20 items found 18 discarded items
Psicologia

Cuidados Paliativos LILACS 258 items found 249 discarded items

Psicologia a n.d Cuidados LILACS 115 items found 105 discarded items
Paliativos

Satde Mentgl gnd Cuidados LILACS 86 items found 80 discarded items
Paliativos

Cu1dados.Pahat¥Vos and LILACS 331 items found 316 discarded items
Psicologia

Source: Authors (2023).

For the production of the work, the qualitative criterion was used, selecting articles that
addressed, in a directed way, themes that encompassed palliative care in Brazil, such as, in this area,
the view of the psychology professional, the impacts that are caused in these professionals, both
positively and negatively. This selection of articles was made with the intention of narrowing the
discussion, focusing on the mental health of psychologists and the importance of this perspective.
Even though today there is no longer so much taboo about suffering, it was possible to notice a
scarcity in the production of articles focused on this theme, with several academic works on the
mental health of physicians and multidisciplinary teams, even on the families of patients, but not on
the psychologist.

It is possible to notice the reflection of this lack when we look at the work of the psychologist
and it is observed that it is highlighted that the professionals inserted in health services are somewhat
disoriented, often developing clinical practice and not a hospital practice (Medeiros; Nunes; Melo,
2012). In addition, the difficulty of psychologists in working together with the team is reported,
developing a solitary activity that is little recognized by colleagues. This lack of clarity and
orientation for the performance of the psychologist's practice in health is also perceived at other
levels of care, such as in the spaces of the Basic Health Units, and the clinical model, recognized as
classic, is often reproduced in the performance of these professionals (Archanjo; Schraiber, 2012),
which often leads to work overload.

Romagnoli (2009, p. 527) states that "although a significant portion of psychologists work in
the health area, there is still a gap between the training found in Psychology courses and the demands

of this insertion".
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DISCUSSION

Death has always been a subject of fascination and, at the same time, of fear for human
beings who are forced to live with its constant threat looming over their lives. According to Kovacs
(2005), the theme began to be seen in a negative social way in the twentieth century, and even in the
twenty-first century, the communication of such an issue is still not accepted, however, it is
increasingly present in our routine.

Within this context, some forms of escape from the fate of mortals emerge, such as the
preservation of the cult of beauty; society then decides to impose rituals that allow a better
visualization of an individual's remains, so that cremation (one no longer needs to look at the corpse)
and necromakeup, so that the decomposition of the body can be pleasantly disguised (Custodio,
2013).

Nevertheless, it is necessary to think of death as a process inserted in a specific culture, in this
case, the Brazilian culture in a generalized way. However, it can be seen that this phenomenon can
vary between historical eras and peoples, as presented by Silva and Scorsolini-Comin (2022), when
proposing a visit to the representations of death throughout history: Egyptians, Aztecs, Mexicans,
and Indians.

Of paramount importance is the perspective of the Aztecs and Mexicans, whose view of
dying was linked to the salvation of life and, thus, a constant remembrance and celebration of the
living about the death of their loved ones, contrary to the culture of forgetting the dead in the West
(Silva; Scorsolini-Comin, 2022).

Further, thanks to the constant evolution of medicine over the years and, with it, the advances
in the treatment of diseases that previously could lead to the death of the patient, life has extended
and professionals increasingly seek to escape from the inevitable death, which can cause a
prolongation of life without an adequate look at the quality of life. process characterized as
Dysthanasia (Kovécs, 2005).

In a study conducted by Gilbert and Rosa (2020), with three elderly people who agreed to
participate to discuss how they dealt with the future death in their lives, due to their advanced ages
and possible diseases, an acceptance of the fate that awaited them could be observed, which was not
accepted by their families or even by the doctors who treated them.

The research participants reported rituals and wills already made so that their wishes about
how they would like to die or what to do with their belongings were fulfilled, such as the anxiety for
not wanting to have their last moments in a hospital environment, but rather in their residence, or the
transfer of their financial income to a closer grandchild (Gilbert; Rosa, 2020).

However, according to the researchers, Gilbert and Rosa (2020), they faced difficulties when

trying to plan how they would do such questions when talking to their doctors, who did not want to
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talk about the subject of their possible deaths, with the aim of focusing only on living, in the search
for a life that should be even longer.

Thus, the conflict between the process of acceptance of "living-dying" can be perceived, not
only in daily life in general, but also in hospital environments, where death is not talked about,
despite being present at all times, as it must remain hidden under the eyes of professionals who face
it every day (Santos et al., 2016).

With regard to what was observed by Santos et al. (2016), health professionals in institutions
are unaware of the concepts of dysthanasia and orthothanasia, the latter known as a process of quality
death, without unnecessary suffering or prolongation of life; As a result, there is an unnecessary
expenditure on resources that could be used for patients with real needs, in addition to a meaningless
approach in their actions towards others.

From the perspective of the psyche of such workers, it can be observed that, despite such
difficulties in dealing with the death of others and, therefore, of oneself, there are still different
perspectives within this scope, as concluded in a study carried out by the authors Porto et al. (2014),
aimed at professionals in the oncology area who came to have a loved one in palliative care, as
described below.

The consensus reached in this study was that the workers are chosen by the families with a
patient in palliative care so that he/she is responsible for the treatment and care of the patient, which
also demonstrated, according to the reports, that the death experienced in hospital beds enabled a
possible preparation and a new vision when dealing with the disease and the end of the life of a loved
one. as well as for oneself (Porto et al., 2014).

Unfortunately, due to the absence of a specific look at the mental health of psychology
professionals, immersed in these contexts of constant death and relationship with the other, it was not
possible to obtain research that contemplated the very finitude of the psychologist and his own ways
of dealing with the dying process, which confirms the precariousness of the discourse about death in
institutions. whatever they are.

Therefore, in order for the taboo on the subject to be gradually dissolved, it is extremely
important that undergraduate courses in the areas of health introduce in their curricula disciplines
that can transmit the necessary knowledge and reflection on what death is in such a context, possible
rituals involved, the spirituality of patients, respect for last wishes, among other points (Alves;
Oliveira, 2022).

Suffering is a situation of great distress, associated with events that threaten the dignity of an
individual. Suffering demands self-awareness, encompasses emotions, and impacts personal

relationships and the individual's body. This existential situation of great distress stems from what the
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individual perceives with his or her inner self, often linked to emotions and feelings, such as
frustration, anxiety, sadness, etc. (Cassell, 2004).

In this sense, it is observed that suffering is the loss of meaning, disorganization of emotions,
symptoms, the impossibility of putting into words, of explaining, of representing oneself (Dejours,
1998).

Suffering can occur without being linked to physiological disease. It is possible to cite causes
socially attributed to suffering, such as grief, isolation, unemployment, fear, hopelessness... Thus,
suffering is a subjective experience, an individual can experience situations in suffering that do not
cause any type of distress to other people (Frankl, 1973, Lukas, 2005, Faur¢, 2012).

One of the sufferings among professionals in the hospital context is found in the coping
strategies in the face of death, as it is observed that these professionals find it difficult to deal with
patients who have a prognosis of death, some of these professionals are unable to deal with the
experience of grief, and it can be said that these attitudes are ways of protecting themselves or even
lack of preparation to deal with these situations (Silva Jinior et al., 2012).

The belief that surrounds this circumstance is also mentioned about the professional posture
taught, that they should behave in a rigid manner, and not show their feelings, as it would negatively
influence their image, since it is still commented among professionals, who should be indifferent to
the suffering/death of the patient (Silva Junior et al., 2012).

According to Barban and Leonardi (2018), validation is defined as understanding, in order to
validate the thoughts, emotions, and internal feelings of the other, in view of this, validation is a way
of reinforcing the individual's behavior to share their emotions.

When the exposure of such feelings is invalidated, emotions and behaviors are idealized as
inappropriate, thus they are minimized and neglected, thus presenting the extinction of the
individual's behavior (Silva Junior et al., 2012).

There are several benefits that validation can bring to the individual, such as supporting the
quality of interpersonal relationships and strong psychological functioning, and reducing negative
emotions. While invalidation can bring negative results, such as difficulty adapting to stressful
activities, and allow emotional dysregulation (Linton et al., 2012 apud Barban; Leonardi, 2018).

Professionals in the palliative care team, as well as in other areas of health, experience daily
grief in their professional practice, however, Kovéacs (2010) raises important reflections on the
subject when discussing whether professionals have the right to expose their suffering or, if they
were instructed in their training, to pay attention to their emotions, in the face of the loss of patients.

Professionals in the area of palliative care, when constantly faced with death, portray
difficulties with their relationships within the work environment, both with the coexistence with the

team of professionals and with patients and their companions. These events can be triggered by
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situations of stress, where there are difficult ways to resolve, resulting in feelings of powerlessness
and frustrations (Kovacs, 2010).

According to Kovacs (2010, p. 424) "Working in the health area, as a caregiver, immediately
presents the following finding: pain and death are present in your daily life".

Therefore, because they always experience constant suffering, both material and symbolic,
suffering and grief are not recognized several times by professionals, resulting in persistent
emotional suffering (Morais et al., 2019).

For Pozzada, Santos and Santos (2022), the psychologist in relation to palliative care care, in
addition to facilitating communication, should provide and bring together patients who are in the last
moments of life, and around them, the rescue of their history, desires, desires, understand and
establish the patient's significant relationships, providing emotional support to family members and
patients.

However, it is also extremely essential to perceive the fragility, psychosocial, existential, and
well-being aspects of the professional who is placed in this scenario.

The challenges of psychology professionals are great in this context, marked by the denial of
patients and families by the finitude of life, severity of the disease, and all the suffering present,
making the empathy, technique and humanization of the psychologist crucial in the face of the
imminence of death, and providing relief to the sick person and the family (Alves et al., 2015).

However, there is little research and theoretical framework, considering possible effects and
processes that maximize conditions aimed at promoting the mental health of psychologists, in
addition to the subjective concern that is behind that professional. Emphasizing that it is necessary to
constantly invest in learning, encompassing technical knowledge, development of socio-emotional
skills (Pozzada; Saints; Santos, 2022).

In addition, of course, a look and support to the psychologist, who also has his limitations,
fears, traumas, insecurities, especially in daily contact with death and diseases, end up evoking a
perception of one's own finitude.

In addition, Hermes and Lamarca (2013) present that there is a need to propose in the
students' curriculum, studies related to thanatology, that is, the study of death, in this perspective to
address aspects still in graduation and after graduation, about the fragility of life and the process of
dying, stimulating from the beginning the feelings and the perception of finitude, it is important to
enter this environment as naturally as possible (Vicensi, 2016).

With regard to Bolze and Castoldi (2005), the constant work of the psychologist on this
border between life and death, effectively performing his interventions and skills, is equally
necessary for him to receive psychological support, since his work implies the good management of

his own emotions, and of the triad patient, family and team.
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Emotional support can often come from the team itself, using the welcoming among
themselves, as a conduit to alleviate the challenges, deal with the terminality of users, sharing
experiences, aiming to help in the suffering of patients, family members and, consequently, the team
itself (Porto et al., 2014).

Thus, Cardoso et al. (2013) state that it is necessary to consider strategies for psychologists,
as well as the multidisciplinary team, to be able to express their anxieties and challenges related to
their difficulties in the work scenario, such as frustration, feelings of powerlessness and all psychic
aggravation, promoting care in the human being who will provide care.

Therefore, the psychologist's responsibility is intense and extensive, and psychotherapeutic
support is indispensable. Health work, especially in the context of palliative care, can lead to
psychological consequences, affecting the professionals' professional and personal lives. Emotional
exhaustion, reflection on death and even coming across sensitive content that the psychologist
crosses may arise, further reinforcing the importance of care and support in the psychological sphere.

In addition, the psychologist needs to develop his self-observation, that is, to perceive and
understand his emotional state, to recognize his weaknesses, his limits, to bring attention to himself,
seeking to manage coping processes, to normalize the feelings that may arise in the exercise of his
profession and the awareness to seek help, when necessary, and a priori as well, as prevention and
promotion of mental health and self-knowledge.

Repeatedly, the psychologist is required to be free from suffering or any feeling that leaves
him in a position of vulnerability. Sencgo (2016, p.141-144) states that "the professional who takes
care of the suffering of the other is not allowed to suffer", so it is determined that the psychologist,
even with all his theoretical baggage, explains his humanity and right to suffering, it is more complex
to vent and ask for help.

The American Psychological Association (APA) Code of Ethics points out the need for
psychologists, interns, and academics "to be aware of the possible impact of their own physical and
mental health on their ability to help those with whom they work" (APA, 2002, p. 1062).

Therefore, it 1s estimated that these professionals acquire daily self-care, reflecting on their
self-awareness, self-reflection, and the search for their physical and psychological well-being.
Psychotherapy and supervision are important for the personal and professional development of the
individual, promoting growth and learning.

A study carried out in Madrid points out that there is a variable in the level of stress and
satisfaction among mental health professionals who work in health centers and hospitals. In health
centers, a more favorable level of personal fulfillment at work was identified than in hospitals

(Garcia; Cabeza; Fernandez, 1998).

\
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According to Jung (1981, p. 111), the therapist "will only heal to the extent of his own
suffering". In view of the assumption, it is again emphasized the importance of the psychology
professional constantly performing his/her self-assessment, being under analysis, and with the allied
supervisions in his/her care. The therapist also carries his anguish, has intimacy with suffering, so it
is necessary to reflect constantly so as not to normalize such feelings.

It is also worth highlighting the fundamentality of the hospital psychologist's role as a holder
of achievements, encounters and significant moments for his profession, being a reinforcer and
generating empathy in the professional's external social relations.

From this perspective, the authors Morais and Koller (2004) discuss whether resilience is an
ally for health protection for mental health professionals and, subsequently, other positive aspects
such as self-determination, hope, creativity and interpersonal skills are highlighted.

In view of this scenario, there is a scarcity of articles on the positive impacts of the
psychologist in the hospital context, and it is necessary to deepen scientific research to raise
awareness and value the other side of this profession.

What makes man human is to be self-conscious. However, this will only be possible from the
moment one becomes aware of one's own death, and it, as difficult as it may be, is part of the life of
each individual, even if we often do not realize it.

According to Kovéacs (2003), the way one sees death will certainly influence one's way of
being. This author comments that, during the whole process of vital development, there is an
intertwining of life and death, and that those who believe that death is only a problem at the end of
life, and that only at this moment should they think about it, are mistaken. After all, death reveals the
integrity of life, manifesting its meaning, since only by experiencing his own finitude does man
achieve the totality and fullness of his humanity, as Brugger (1969) states.

In view of the above, the question remains: how to maintain life in the face of a situation that
fosters death? To what extent will this life absorb such care offered in this period of pain and
suffering? Bringing these issues to reflection, it is understood that hospital psychology is a tool of
paramount importance in palliative care, seeking to provide patients with a humanization that
provides them with a good death, since taking care of such pain may rescue a little of the dignity of
the other in this critical context.

The hospital psychologist looks at the patient as the protagonist, as the subject of a story and
a life and not as a prisoner of an incurable disease, bringing to the context a view that no matter how
limiting the disease is, there are possibilities of adaptation, maintenance of dignity and rescue.

It is important to emphasize that medicine alone is not enough for the terminally ill patient to

have a good quality of life, it is necessary to associate it with multidisciplinary care, especially the
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psychological support that is extremely necessary to the extent that the patient experiences symptoms
beyond the physical, the psychological symptoms that arise during the terminal phase.

In the midst of the cold scenario of technological medicine, Pessini (2002) has lost the
humanism in caring, in the affectivity of the caregiver-patient relationship and in this scenario we can
also highlight that suffering requires compassion, respect, that is, empathy in each action performed.
Unfortunately, indifference and also the naturalization of the suffering of the other is a factor in
which it has been growing.

Nowadays, says Almeida (2007), humanization is linked not only to the valorization of care,
but also to ethical and scientific issues and to the rights of the patient, valuing the individuality of the
patient, as well as his dignity, autonomy, and subjectivity.

According to Oliveira (2001), humanizing is characterized by putting one's head and heart
into the task to be developed, giving oneself in a sincere and loyal way to the other, and knowing
how to listen with science and patience to words and silences. The relationship and direct contact
make us grow, and it is in this moment of exchange that I humanize, because then I can recognize
and identify myself as people, as human beings.

Providing care to this patient involves, above all, integrating the various dimensions of the
being, this also includes the spiritual aspect. Studies show that issues related to spirituality represent
for cancer patients, for the most part, a source of comfort, faith in God and support to cope with the
disease, presenting themselves as a contributing factor in treatment adherence (Fornazari; Ferreira,
2010).

Therefore, for the psychologist, it is essential to perceive the religious phenomenon as a
resource that makes it possible to seek alternatives to reinforce the patient's emotional support,
providing, among other things, meaning to life and to the human suffering present in the disease
process (Silva, 2010, p. 33-51). This is what Barbosa and Freitas (2009, p. 2) call the "Psychology of
Religion".

CONCLUSION

In view of the bibliographic research, it was possible to verify that the Psychology
professional has a fundamental role in the field of health, becoming a key piece for understanding the
subjective aspects in moments that require a different look at human suffering.

About the multidisciplinary team in palliative care, the psychologist has his attribution mainly
in mental health, in the well-being of patients, family members and consequently of the team. The
importance of the psychologist in this context is perceived in view of his expertise, technique,

empathy, and active listening, which allows him to have a humanized look, beyond physical pain,
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encompassing socio-emotional and psychological aspects, managing emotions and care with regard
to this delicate moment.

However, there is a scarcity of research on the mental health of psychologists in Brazil
working in health, and existing research points to the illness of several professionals in the
multidisciplinary team and possible support interventions; However, there is still a lack of data on
interventions and support for working psychology professionals. It is understood that the figure of
the Psychologist is always seen as a source of support and support, stigmatizing, and denying that
these professionals can also experience suffering.

The stigma that psychologists cannot or will not go through their vulnerabilities,
transferences, fears and insecurities, whether of an emotional or professional nature, comes from
external contact and from the professionals themselves, who judge it as a weakness, which makes it

difficult to seek therapy help, which generates difficulty in getting in touch with their self-reflection

and self-observation of their own psychological issues and when dealing with the terminality of life.

These difficulties may come to the fore even more.
Therefore, the present research hoped to contribute to new field research in the search to

understand the relationships of help and support in the work of psychologists in the field of health.
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ABSTRACT

Follicular waves can be defined as a synchronized growth of a group of antral follicles, among which one or
more follicles will be selected for subsequent development and ovulation. These waves occur at regular
intervals during the menstrual cycle. The synchronization of the wave beginning and the ovarian stimulation
improves the outcomes of the IVF treatment. Follicular waves are a natural phenomenon, and they develop in
association with increased concentration of follicle stimulating hormone levels. Studies indicate that the
follicular recruitment event occurs only once during the cycle; however, recent studies suggest that the
recruitment can occur more than once during the same cycle. Several studies have demonstrated groups of
women with two follicular waves and others with up to three waves during the normal menstrual cycle.
Follicles recruited during these waves have the potential to ovulate in the presence of an luteinizing hormone
surge, providing women, especially the poor responders, a more efficient and less expensive treatment. The
majority of studies agree that there is not just a single wave of follicular recruitment during a menstrual cycle
and this involves the optimization of treatment of poor responders, expanding the window of action for oocyte
retrieval and avoiding expensive treatments.
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INTRODUCTION

Reproduction is defined as a life process that allows the living organisms to produce
descendants, giving continuity of the species. Originally, human reproduction was described by
Hippocrates in the fifth century B.C. as the union of semen with the menstrual blood [1, 2]. Only in
1600, Graaf characterized the ovary as the egg producer, not differentiating the egg from the follicle,
and in 1827, Baer individualized the ovarian follicle [2].

After these previous discoveries, the first studies on human folliculogenesis and on the
menstrual cycle were performed based on histological and/or endocrinological evaluation of ovarian
function [3, 4]. However, ovarian function during the menstrual cycle, as well as follicular growth
and atresia, could only be evaluated after the development of transabdominal ultrasonography (USG)
in the 1970s, improving dramatically with the transvaginal USG (TV USG) development in the
1980s [5, 6].

TV USG allowed visualization of antral follicles, up to approximately 2 mm, and evaluation
of their growth and dynamics during menstrual cycle. Thus, the use of endocrinological, histological,
and ultrasonography examinations made it possible to elucidate the antral follicle development, such
as the observation of follicular waves during the menstrual cycle. These achievements provided the
basis for assisted reproduction (AR) treatments [7, 8].

Treatment effectiveness in AR is mainly achieved by the induction of ovulation in order to
increase the number of mature oocytes [9]. To do so, understanding the dynamics of follicular waves
allows the recruitment and retrieval of good quality oocytes, a model known as Propitious Moment

Theory. Therefore, it results in better fertilization rates, embryo development, and pregnancy [10].

STAGE DEFINITION: PRE-ANTRAL AND EARLY ANTRAL FOLLICLE DEVELOPMENT

Studies based on necropsy or oophorectomy samples estimate that human folliculogenesis
from the primordial to the preovulatory phase lasts about 175 days [11].

In the fourth month of fetal life, follicular development begins [4]. At first, the primordial
germ cells migrate from the endoderm to the gonads, where they undergo the first meiosis and
become primary oocytes. The somatic cells of the primitive gonad involve the oogonium, forming
rudimentary ovarian follicles (0.1 mm in diameter) [12]. The ovarian follicular reserve is formed by
the oocytes in meiosis I and influences the reproductive potential of each woman. In the 20th week
of gestation, there are approximately 7 million of these oocytes and after that they begin to reduce
continuously in number throughout the life [4].

The pre-antral follicles (0.1-0.2 mm) develop independently of the action of gonadotrophins
and when they reach 0.2—0.4 mm, a fluid-filled cavity begins to form and then they become

responsive to gonadotrophins [12, 13].
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Still in childhood, follicles develop until the early antral phase; however, due to the
immaturity of the hypothalamic-pituitary-ovary axis, they stop evolving [14, 15]. From puberty
complete maturity of the hypothalamic-pituitary-ovary axis, the antral follicles continue to develop
and reach two or more millimeters in diameter [16, 17]. Visualization of follicles this size is currently

possible through modern TV USG.

RECRUITMENT OF ANTRAL FOLLICLES
Antral or Graafian follicles are formed by the development of: a basement membrane
between the granular cells and theca layers and the cumulus oophorus wherein the oocyte is located.
The Graaf follicle ceases to be dependent on the follicle stimulating hormone (FSH) and begins to
respond to the luteinizing hormone (LH), a characteristic necessary for being able to ovulate.
Throughout the menstrual cycle, the presence of antral follicles 2—5 mm in diameter is
observed [18]. Three theories have been developed to explain the follicular recruitment during the

menstrual cycle, advocating from continuous to cyclical development.

CONTINUOUS RECRUITMENT
Theory 1:

Histological studies in animals concluded that the early growth of antral follicles occurs
continuously throughout the cycle period. Afterward, this theory evolved to explain the human
menstrual cycle [19]. This theory proposes that antral follicles, smaller than or equal to 4-6 mm, are
recruited continuously, independent of gonadotrophins, at all stages of reproductive life. Also, it
postulates that the ovulatory follicle is chosen randomly, since they are at the optimum stage of

maturity, being able to respond to increased levels of FSH and, subsequently, LH [20].

CYCLICAL RECRUITMENT
The appearance of a “follicular wave” at regular intervals during the menstrual cycle has been
previously described [3, 18, 20, 21]. However, there are conflicting results in the literature regarding

the number of these recruitments.

Theory 2—single follicular recruitment:

It postulates the single recruitment during the menstrual cycle of follicles 2—5 mm in size
after the regression of the corpus luteum (CL), with decreasing levels of estradiol and inhibin and a
transient increase of FSH in the late luteal or early follicular phase, which is known as the privileged
phase [21]. It has been postulated that each follicle has an FSH threshold below which no recruitment

occurs [22].
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The recruited follicles contain low concentration of estradiol and high concentration of
androgens [21]. Inhibin B produced by granulosa cells inhibits FSH secretion in the follicular phase
[23]. Inhibin A, however, is low in the follicular phase and reaches maximal levels in the luteal
phase, suggesting that CL is a source of inhibin A, which is produced to suppress FSH and prevent
follicular development [21].

The anti-Miillerian hormone (AMH) is produced by the granulosa cells of the primary,
secondary, pre-antral, and early antral follicles (<4 mm). It inhibits follicular growth by decreasing

sensitivity to FSH. However, the action of the AMH is not fully understood [24]

Theory 3—follicular waves:

The growth of a group of antral follicles at regular intervals during the menstrual cycle is
defined as follicular wave. The follicles in each wave are of similar but not identical diameters [18].
Two waves have been detected: the first in the follicular phase and the second in the luteal phase.
However, the luteal follicles presented fewer granulosa cells and lower levels of estradiol compared
to the ones in follicular phase [3, 20]. In addition, those women with regular cycles of 30-35 days
presented two follicular waves in contrast with a single follicular wave in women with cycles of 26—
30 days [18].

In those women with two follicular waves, an anovulatory wave appeared at the time of
ovulation (early luteal phase) followed by the wave of ovulation that developed in the early follicular
phase. In women with three waves, an anovulatory wave arose at the time of ovulation and a second
anovulatory wave emerged during the mid to late period of the luteal phase. The third wave,
ovulatory, appeared at the beginning of the mid follicular phase [18].

An elevation of FSH precedes the recruitment of each follicular wave [18]. Inhibin B
produced by the granulosa cells of the recruited follicles inhibits FSH secretion [23]. However, the
precise action of inhibin A, inhibin B, and AMH on the appearance of multiple follicular waves in
women is unclear [18].

In clinical practice, both oocyte recovery and successful in vitro maturation are observed with
ovarian stimulation during the luteal phase, being considered as a procedure for urgent preservation
of fertility. Otherwise, by using USG, the day of follicular wave emergence is considered when the
largest follicle to be recruited among the follicle pool reaches a diameter of 4—6 mm [25]. The
stimulation of ovulation during the luteal phase followed by stimulation of the follicular phase has

also been advocated to reduce the time to pregnancy of poor responder patients.
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FOLLICLE SELECTION

During the recruitment of follicles, only one follicle called “dominant” is selected for
subsequent growth and ovulation, while the other follicles undergo atresia. This process is called
“follicle selection” and usually occurs in the early-to-mid-follicular phase [3, 8, 11, 18, 23].

When the dominant follicle reaches a diameter of 10 mm, between days 69 of the follicular
phase, it suppresses the growth of the other follicles of the same follicular wave and it also
suppresses the appearance of a new follicular wave by inhibiting FSH secretion [8, 18, 26, 27].
During the course of follicular selection is observed a concentration variation and the role of some

hormones, such as:

FOLLICLE-STIMULATING HORMONE (FSH)

A peak of FSH concentration levels occurs for initial follicular recruitment and, subsequently,
a post-surge concentration decrease occurs, being necessary for selection of the dominant follicle
[18, 23, 27-29]. The duration of the FSH peak above a critical threshold determines the number of
dominant follicles selected from the recruited cohort for preferential growth, a concept known as
FSH threshold/window/gate [30-33]. In contrast, if the FSH levels remain above the threshold for a
short duration, there is a development of a single dominant follicle. However, if the duration of FSH
peak persists, multiple dominant follicles are recruited at the same time, a fact observed during the
ovarian stimulation therapy [31].

Regarding the differences among the dominant follicle and the other follicles, it was
postulated that the dominant one contains more granulosa cells and FSH receptors, which increases
sensitivity to FSH, even at low concentrations. Therefore, with the decrease of FSH levels, the
dominant follicle continues to develop while the subordinates are not able to evolve and undergo
degeneration by atresia. In this way, the smaller recruited follicles are the ones that undergo atresia

first [18, 22, 23, 34-36].

ESTRADIOL

From the fifth to the eighth day of the menstrual cycle, the aromatase activity initiates in the
granulosa cells of follicles larger than 6—8 mm and the dominant one produces higher levels of
estradiol [37—40]. Thus, the fluid within the dominant follicle contains more estrogen than androgen,
while the fluid within the subordinate follicles contains more androgen [14, 41-43].

The LH acts on the theca cells, stimulating the production of androgens that work as the
substrate for the production of estradiol in the granulosa [33, 44, 45]. Estradiol, in its turn, promotes
negative feedback on FSH secretion, contributing to its decreased levels during follicular growth

[46]. After the secretion of estradiol, the LH receptors are expressed in the granulosa of the dominant
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follicle, which makes it less dependent on FSH activity and more responsive to LH during the

selection process [34, 47, 48].

TRANSFORMING GROWTH FACTOR-BETA (TGF-B)

The interplay between oocyte and cumulus cells regulates both folliculogenesis and oogenesis
[49]. The TGF-B family includes inhibin, activin, follistim, TGF-3, and AMH, among others. These
molecules present paracrine or autocrine functions that aim to regulate follicular development and
oocyte maturation.

All recruited follicles produce inhibin B which acts to decrease FSH levels before the
selection process [30, 46, 50]. Activin is produced by granulosa and its role in the follicle selection is
not well elucidated; however, it has been proposed that a coordinated transition within the follicular
fluid from inhibin B to inhibin A and from activin to follistatin is critical for the development of the
dominant follicle [35, 36].

The follicular content of AMH gradually decreases during antral follicle growth until 8-10
mm, when it is close to selection, and remains low. While AMH level decreases, there is a rise in
aromatase activity [51]. Finally, it is proposed that the differential exposure to these signaling

molecules is one of the ways by which the dominant follicle increases sensibility to FSH.

INSULIN-LIKE GROWTH FACTOR (IGF)

The concentration of IGF increases in the dominant follicle at the time of selection and also
stimulates the action of aromatase, estradiol, estrogen, and androgen production [52, 53]. Among the
subordinate follicles, there is no response to IGF. Therefore, the steroidogenesis of theca and

granulosa is inhibited and atresia occurs [52, 54].

LUTEAL INFLUENCES ON FOLLICLE SELECTION

It has been previously reported that the dominant follicles are recruited contralateral to the CL
of the previous ovulation and that these follicles contain a greater amount of estradiol in relation to
the follicles that have developed ipsilateral to CL [40]. However, it is postulated that follicle
selection and ovulation occur randomly among the right and left ovaries [18, 55].

Follicle selection occurs in the initial or middle follicular phase; however, previous studies
demonstrated that selection occurs more than once in the menstrual cycle, reinforcing the follicular
wave theory [18, 21].

The role of CL in the regulation of follicular wave dynamics has been studied and no
significant differences in CL size, life span, progesterone secretion, or estradiol secretion have been

observed among women with two versus three follicular waves [56].
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DEVELOPMENT OF PREOVULATORY FOLLICLES

After the late follicular phase, the dominant follicle continues its development process,
reaching the preovulatory state between 16 and 29 mm [8, 11, 18, 57]. The ovulatory follicle grows
about 1-4 mm per day, and may undergo variation in the days preceding ovulation [8, 21, 57, 59].
The preferential growth of the dominant follicle at this stage is related to increased aromatase activity
and a rapid increase in estradiol-17b levels in the circulation and within the follicular fluid [18, 20,
40, 43, 58-60].

The improved response of the dominant follicle to gonadotrophins is mediated by the
production of estradiol in its granulosa layer, expression of the LH receptor, and by continuous
preovulatory growth [20, 23, 34, 43, 46-48].

The dominant follicle accounts for more than 90% of estrogen production in the preovulatory
period [60]. Preovulatory follicle growth is related to both intra-ovarian and endocrine factors, and
the increase in aromatase levels is inversely proportional to that of AMH in the follicular fluid [51].

Theca cells produce more androgens influenced by high levels of inhibin A, increasing the
amount of substrate for estradiol secretion [36]. In contrast, granulosa cells express IGF-IIl mRNA in
abundance, stimulating aromatase activity [61]. The estradiol peak has a positive feedback action in
the hypothalamus stimulating the release of LH. The LH surge is, thereby, necessary to induce
ovulation. From this stage, the dominant follicle presenting a high expression of LH receptors is
prepared to respond to the LH secretion. Then, ovulation occurs about 24 hours after the LH surge
[62].

The interaction between LH and EGF in the granulosa stimulates the expression of protein
kinases 1 and 2, leading to the reduction of granulosa layer proliferation and estrogen synthesis.
Also, cumulus expansion and progesterone secretion occur as a consequence of ovulation [63]. This
is particularly important to reduce the time to pregnancy of poor responders and for oncology

patients who need to initiate treatment immediately
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ABSTRACT

Introduction: In Brazil, the scarcity of organs harvested for transplantation is a frustrating reality. There are
several factors responsible for this situation. The present study aims to analyze the profile of organ harvesting
at the Hospital de Pronto Socorro de Canoas (HPSC), Rio Grande do Sul State, Brazil. Methods: This was a
retrospective cross-sectional study in a database. Data regarding organ procurement from donors admitted to
the HPSC were evaluated, in addition to data from the State Organ Procurement Center, in the period between
January 2016 and July 2023. The variables analyzed were gender, age, cause of death (traumatic or non-
traumatic), organs harvested, time between the diagnosis of brain death and organ harvesting, and the need for
vasoactive drugs and transfusions in the preoperative period of harvesting. Results: During the period
analyzed, 158 organ harvests were performed for transplantation, 108 (68%) in male patients and 50 (32%) in
female patients. The median age of the patients was 47 years (IQR: 26, 58); Traumatic causes of death
accounted for 67% of the sample (n=106), while non-traumatic causes accounted for 33% of deaths (n=52),
and stroke accounted for 23.4% (n=37) of total deaths. Conclusion: Regardless of the number of organs
harvested, the kidneys are the most removed organs, followed by the liver and corneas. The numbers show
that over the years, there have not been very expressive numbers of captures, which may be the result of a low
awareness of the importance of organ donation.
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INTRODUCTION

In Brazil, the scarcity of organs harvested for transplantation is a frustrating reality. There are
several factors responsible for this situation, but the following should be highlighted: the difficulty of
the care team in detecting brain death (BD) and correctly following the diagnostic protocol, which
ends up making donation unfeasible; the population's lack of information about the procurement and
transplantation processes, which interferes with the consent of the potential donor's family, limiting
the number of transplants; the structural problems of the Brazilian Unified Health System.!

BD is defined as the complete and irreversible cessation of brain functions, making it
impossible to maintain life without the aid of artificial means.? In Brazil, the diagnosis of BD is
defined by CFM Resolution No. 1480/97. Initially, it is necessary to make sure that the patient has
identification and hospital registration. The cause of the unresponsive coma must be known and
established, the patient must not be hypothermic (axillary temperature < 35°C), must not be receiving
Central Nervous System suppressive drugs, and must not be hypotensive (systolic blood pressure
must be greater than or equal to 90 mmHg). Once these items are completed, the patient must
undergo two neurological examinations, which must be performed by two different physicians, who
are not members of the organ removal and transplantation team, to assess the integrity of the
brainstem. The minimum time interval between one exam and another is six hours. In addition to the
two clinical tests, it is also important to note that a complementary test is required to show the
absence of cerebral electrical activity or cerebral metabolic activity or cerebral blood perfusion.?

The minimum aspects indispensable for the maintenance of the potential donor are: a)
Maintain MAP > 65mmHg or SBP > 90mmHg; b) Initiate volume replacement with crystalloids if
hypotension is present (20-30 ml/kg); c) Infuse vasoactive drugs (preferably noradrenaline) at the
dose necessary to achieve BP target; d) Use vasopressin whenever vasopressors are indicated —
continuous infusion at a dose of 0.5 to 2.4 U/h.? According to studies, early administration of
vasopressin and noradrenaline optimizes hemodynamic support for BD patients.*

Regarding hematological support, it is necessary to: a) Transfuse red blood cells if Hb <7
g/dl for all patients; b) Transfuse red blood cells for patients with Hb between 7 and 10 g/dl, if
hemodynamic instability with inadequate tissue perfusion; c) Transfuse platelets if active bleeding
and thrombocytopenia; ¢) Transfuse fresh plasma if INR > 1.5 and high risk of bleeding, pre-invasive
procedure, or active bleeding; d) Transfuse cryoprecipitate if fibrinogen < 100 mg/dl is associated
with a high risk of bleeding, pre-invasive procedure, or active bleeding.?

The absolute contraindication to the use of organs from a potential donor occurs when the risk
of transmission of a disease outweighs the possibility of benefit from potential organ recipients.® The
main absolute contraindications are related to the transmission of some infectious and neoplastic

conditions. In addition, there are risk factors that are considered absolute criteria for the exclusion of
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considered risky in the 12 months prior to donation (applicable to all tissues): use of injectable illicit

tissue donors, due to the increased risk of disease transmission. Factors associated with behavior

drugs; engaging in sexual intercourse in exchange for money, with multiple partners, or by exposure
to intercourse with partners known to be infected; and the practice of homosexual relations between
men.’

Between 2016 and June 2023, 25,687 organ transplants were registered in Brazil, 1,741 of
which were registered in Rio Grande do Sul.® The profile of donors at the state or national level is the
same, with a predominance of males, in the age group of 50-64 years, with the most frequent cause
of BD being stroke. (6) Even so, this is a small number when analyzing the demand needed to meet
the waiting list. (6)

Thus, the present study aims to analyze the profile of organ harvesting at the Hospital de

Pronto Socorro de Canoas (HPSC), Rio Grande do Sul State, Brazil.

METHODS

This was a retrospective cross-sectional study in a database. Data regarding organ
procurement from donors admitted to the Emergency Hospital of Canoas (RS) were evaluated, in
addition to data from the State Organ Procurement Center, in the period between January 2016 and
July 2023. The variables analyzed were gender, age, cause of death (traumatic or non-traumatic),
organs harvested, time between the diagnosis of brain death and organ harvesting, and the need for

vasoactive drugs and transfusions in the preoperative period of harvesting.

RESULTS

During the period analyzed, 158 organ harvests for transplants were performed, 108 (68%) in
male patients and 50 (32%) in female patients. The median age of the patients was 47 years (IQR:
26, 58); 10 patients (6.3%) were 11-17 years old; 47 (29.7%) were 18-34 years old, 30 (19%) were
35-49 years old, 48 (30.3%) were 50-64 years old, and 24 (14.7%) were older than 65 years old.
Traumatic causes of death accounted for 67% of the sample (n=106), while non-traumatic causes
accounted for 33% of deaths (n=52), and stroke accounted for 23.4% (n=37) of total deaths.

Following the chronological order (Figure 1), in 2016 there were 32 captures (20%), in 2017
there were 18 (11%), in 2018 there were 19 (12%), in 2019 there were 14 (9%), in 2020 there were
13 (8%), in 2021 there were 23 (14%), in 2022 there were 26 (16%) and in the first seven months of
2023 there were 13 captures (8%).

In the sample analyzed, 158 patients donated their organs for transplantation. In 21 patients
(13%), only one organ was harvested, two organs were harvested in 68 patients (43%), three organs

in 36 patients (23%), and four or more organs in 28 patients (18%). In 5 patients (3%) of the sample,
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there were no data in the medical records on uptake; therefore, they were not accounted for in the
analysis.

In cases where only one organ was harvested, 90% were kidneys and 10% liver. In the cases
of harvesting two organs, 97% were kidneys, 85% liver, 9% corneas, 6% skin, 1% heart and 1%
lungs. In the harvesting of three organs, 100% were kidneys, 67% liver, 58% corneas, 39% skin, 19%
lungs, 14% heart and 3% pancreas. Finally, in the harvests of four or more organs, 100% were
kidneys and liver, 82% corneas and skin, 25% lungs, 11% heart, 7% pancreas, and 3% intestine and
spleen.

Regarding the preoperative prescription of vasoactive drugs (VAD) and blood components,
some vasoactive drug option was administered to 101 patients (63%) of the sample. In 54 patients
(34.2%), no vasoactive drug was used. Transfusion of blood components was performed in 23
patients (14.6%) of the sample, while 132 patients (83.5%) did not receive blood components. No
information was found on transfusion of blood components and administration of VAD in 3 patients
(1.8%).

Regarding the time between BD protocol closure and capture, a mean of 11.8 hours (h) was
obtained, with a standard deviation of 4.1 h. The time between BD and capture that lasted 5 hours or
less represented 7% of the sample (n=11), 14% (n=22) took between 6 and 8 hours, 38% (n=60)
lasted 9 and 12 hours, and 39.1% (n=62) of the sample took more than 12 hours. A total of 3 patients

(1.85%) were excluded from the calculation due to lack of information in the medical records.

Figure 1: Number of organ harvests per year
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DISCUSSION

The profile of the donors of the hospital in question is in line with the national and state
profiles, being represented, for the most part, by men in the age group of 50-64 years. On the other
hand, differently from the Brazilian profile, because the present study was conducted through the

database of a trauma hospital, traumatic causes are the main mechanism of evolution to BD, even
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though stroke represented a significant portion of deaths. The year with the highest number of
funding was 2016, and a significant drop was subsequently noted in the following four years, having
increased in 2021, where it is possible to perceive a trend towards gradual growth. It can be seen that
a significant portion of the patients received preoperative VAD, however, it is taken into account the
fact that the study was carried out in a trauma hospital, in which the patients usually have a similar
profile, with hemodynamic instability, requiring VAD to stabilize the condition. Likewise, the use of
blood components is widely used in cases of emergency due to trauma to maintain blood volume,

and has been the treatment of a small portion of patients.

CONCLUSION

Regardless of the number of organs harvested, the kidneys are the most removed organs,
followed by the liver and corneas. The numbers show that over the years, there have not been very
expressive numbers of captures, which may be the result of a low awareness of the importance of

organ donation.
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ABSTRACT

This study provides a comprehensive analysis of the physiological adaptations and obstetric complications
associated with pregnancy, emphasizing their clinical and practical relevance. Throughout the gestational
period, the female body undergoes significant changes in various systems, including cardiovascular,
respiratory, gastrointestinal, and hematological, all aimed at supporting fetal development and ensuring
maternal well-being. These adaptations include an increase in blood volume and a condition of hypervolemia,
as well as changes in heart rate and lung ventilation, along with a reduction in gastrointestinal motility. The
clinical implications of these adaptations are thoroughly discussed, highlighting the importance of employing
advanced imaging techniques for fetal diagnosis and monitoring, while also addressing common obstetric
complications such as appendicitis and postpartum hemorrhage. In conclusion, a profound understanding of
these physiological changes is crucial to ensure a healthy and safe pregnancy, guiding healthcare professionals
in the provision of high-quality obstetric care and the minimization of potential complications.

Keywords: Physiological Adaptations, Pregnancy, Obstetric Complications, Ultrasonography, Diagnosis.
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INTRODUCTION

Pregnancy is a period of complex and significant physiological changes in a woman's body,
which aims to sustain fetal development and ensure an environment conducive to pregnancy .
During this period, a number of adaptations occur in various body systems, including the
cardiovascular, respiratory, gastrointestinal, renal, and urinary system, to meet the metabolic demands
of both mother and %12,

The fundamental aspect of physiological adaptations during pregnancy lies in the
transformations observed in the cardiovascular system *. These changes include a substantial increase
in blood volume, accompanied by modifications in heart rate, ensuring an adequate supply of oxygen
and nutrients to the developing fetus 2 *. In addition, respiratory adaptations, such as increased
minute volume and expansion of thoracic diameters, facilitate maternal-fetal gas exchange, while
gastrointestinal changes, such as reduced motility, can impact the gastrointestinal comfort of pregnant
women 4,

However, these adaptations are not without challenges. During pregnancy, women are subject
to obstetric and medical complications, such as appendicitis, cholelithiasis, intestinal obstruction, and
hepatic complications, which can pose risks to both mother and fetus °. The diagnosis and
management of these conditions during pregnancy require a careful and differentiated approach,
considering the physiological changes inherent to this period .

In this context, it is crucial to understand the mechanisms underlying physiological
adaptations during pregnancy, as well as the complications that may arise and their respective clinical
approaches. This article seeks to explore in detail the cardiovascular, respiratory, gastrointestinal,
renal, and urinary adaptations during pregnancy, as well as provide insights into the diagnosis and
management of common obstetric complications. By understanding these aspects, health

professionals can improve the quality of care provided to pregnant women, ensuring a healthy and

safe pregnancy for both mother and baby >.

METHODOLOGY
The search was conducted from September 2023 to February 2024 across several biomedical
databases, including PubMed, Scopus, and Google Scholar. We used a combination of pertinent

nn

search terms, such as "complications during pregnancy", "physiological changes in pregnancy",

nn

"appendicitis in pregnancy", "cholelithiasis during pregnancy", "intestinal obstruction during
pregnancy", "ovarian masses in pregnant women", among others. There was no restriction on
language or date of publication during the selection of studies.

Initially, relevant articles were identified through electronic databases and by consulting

specialized books on obstetrics and maternal-fetal medicine. After applying the exclusion criteria,

\
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which included duplicate studies, articles that were not directly related to medical complications
during pregnancy, animal studies, and studies published before 2000.

Inclusion criteria included studies that addressed aspects related to medical complications
during pregnancy in humans, including experimental and observational studies, systematic reviews,
clinical guidelines, and case reports. During data collection, relevant information was extracted about
the different medical complications during pregnancy, including etiology, clinical manifestations,
differential diagnosis, diagnostic and therapeutic strategies, as well as management and surgical
approaches when applicable.

Data were analyzed qualitatively to identify patterns, trends, and gaps in the literature related
to medical complications during pregnancy. The most relevant findings were highlighted and key
points were synthesized to provide a comprehensive overview of the different conditions studied.
Importantly, this study is a literature review and did not involve the collection of primary patient

data, so no ethical review was required.

LITERATURE REVIEW

During pregnancy, between 0.1% and 2.2% of pregnant women may require surgical
intervention due to physiological changes in the mother and fetus, in addition to increased uterine
volume and displacements of maternal organs, which can complicate both the diagnosis and the
therapeutic approach °. These changes are accompanied by significant alterations in several body

systems, thus affecting the physiology of pregnant women .

CARDIOVASCULAR ADAPTATIONS DURING PREGNANCY

During the gestational period, the mother's body undergoes remarkable adaptations in its
cardiovascular system to sustain fetal development and ensure an environment conducive to
pregnancy > *. One of the most notable aspects is the significant increase in blood volume, ranging
from 45% to 50% and reaching its peak at the end of gestation !. This increase is driven in part by
placental hormones, which stimulate the production of red blood cells, resulting in an increase of
about 20% in red blood cell mass %*. This phenomenon causes a thinning of the blood, leading to
anemia considered normal during pregnancy and characterizing a state of hypervolemia, with an
increase in blood volume '. In addition, the pregnant woman's heart rate begins to increase in the 7th
week of pregnancy, and can increase by about 20% in relation to pre-pregnancy values at the end of
pregnancy *#. These adaptations are crucial to ensure adequate supply of nutrients and oxygen to the
developing fetus, while meeting the physiological demands of the mother during this period °.

During pregnancy, there is a reduction in systemic vascular resistance by about 20%, which

results in a decrease in systolic and diastolic blood pressures throughout most of gestation, followed
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by a gradual recovery to pre-pregnancy levels 2. However, this phenomenon can also increase
pressure in the venous system, compromising venous return from the lower extremities and
potentially causing edema 7. These adaptations are essential to ensure an adequate blood supply to

the developing fetus while meeting the physiological needs of the mother during pregnancy ’.

RESPIRATORY SYSTEM IN PREGNANCY

During pregnancy, significant adaptations occur in the respiratory system 2. There is an
increase in minute volume (amount of air ventilated per minute), while functional residual volume
(volume of air that remains in the lungs after a maximal expiration) decreases 2. Contrary to the
initial intuition that lung volume could decrease during pregnancy, an increase in pulmonary
ventilation is actually observed !.

This phenomenon is facilitated by the expansion of the anterior and posterior diameters of the
thorax, thus increasing minute ventilation (total air that the lungs receive or exhale in one minute) 2.
These changes induce compensated respiratory alkalosis, characterized by a partial pressure of
carbon dioxide (PcO:) ranging from 28 to 35 mmHg during pregnancy, while the partial pressure of
oxygen (Po2) remains equal to or greater than 100 mmHg ®.

Additionally, both oxygen consumption and basal metabolic rate increase by around 20%
during this period 8. These physiological changes lead to a lower lung reserve in pregnant women
facing acute diseases, reducing the time needed for respiratory distress to progress to respiratory

failure %°. Therefore, early intervention in these cases is crucial.

GASTROINTESTINAL CHANGES DURING PREGNANCY

Throughout pregnancy, it is common to observe a reduction in gastrointestinal motility in
pregnant women *. This decrease is the result of both mechanical changes, due to the increase in
uterine volume, and smooth muscle relaxation, induced by the high levels of progesterone
characteristic of this period . As a consequence, gastric emptying can be delayed for up to 8 hours,
leading pregnant women to be considered as having a functionally full stomach constantly *. In
addition, reduced intestinal motility can result in significant constipation, causing severe abdominal
pain ©. These changes are common during pregnancy and can affect the gastrointestinal comfort of

pregnant women.

COAGULATION, RENAL FUNCTION, AND URINARY TRACT
During pregnancy, the body undergoes a number of significant changes that affect blood
clotting, kidney function, and the urinary system ’. One of these alterations is the hypercoagulable

state, characterized by an increase of about 30% in the levels of fibrinogen, a protein crucial in blood

\
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pulmonary embolism, especially in situations of prolonged rest or immobilization °. It is essential that

clotting °. This condition increases the risk of complications such as deep vein thrombosis and

these risks are closely monitored and properly managed to ensure the health of the mother and fetus .

In addition, pregnancy results in a significant increase, approximately 50%, in blood flow to
the renal pelvis 4. This leads to an increase in the glomerular filtration rate, contributing to the
frequent need to urinate observed in pregnant women *°. As a result of this increase in blood flow
and glomerular filtration, blood creatinine levels decrease by about 40% compared to pre-pregnancy
levels . Therefore, it is crucial for healthcare providers to consider these changes when assessing
kidney function during pregnancy, ensuring accurate diagnoses and appropriate care.

In addition, ureteral changes are also noticeable during pregnancy, with a significant increase
in ureter diameter !. This is mainly due to the compression exerted by the growing uterus and the
relaxation of the smooth muscles, which delays peristalsis and facilitates urinary reflux from the
bladder to the lower ureter ¥, These changes increase the risk of pyelonephritis among pregnant
women, highlighting the importance of proactive treatment for asymptomatic bacteriuria in order to

prevent severe complications .

USE OF IMAGING TECHNIQUES DURING PREGNANCY

Among the imaging techniques available, ultrasonography stands out as the safest and most
widely used approach during pregnancy . In addition to being used to evaluate the fetus,
ultrasonography is also valuable in investigating the causes of abdominal pain . As the procedure of
choice, ultrasonography plays a crucial role in confirming the presence of intrauterine pregnancy,
allowing a detailed evaluation of various structures !*. These include the cul-de-sac (for detecting
fluid), ureters (for dilation or stones), gallbladder (for identification of stones), and placenta (for
abnormalities) °.

Magnetic resonance imaging (MRI) also emerges as a safe option during pregnancy, and there
is no evidence of increased risks for the fetus °. Its use is frequent in the diagnosis of fetal anomalies,
especially those related to the central nervous system °.

Although there are theoretical concerns about exposure to ionizing radiation, most diagnostic
radiographic procedures present minimal or no risk to the fetus . Studies indicate that there is no
significant increase in the risk of congenital malformations, growth restriction, or miscarriage in
procedures that expose the fetus to doses up to 5 24510,

Guidelines established by the American College of Obstetrics and Gynecology in 1995
corroborate this perspective, reassuring women about the performance of clinically necessary

diagnostic tests, emphasizing maternal well-being as a priority °. It is essential to emphasize that
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diagnostic tests should be requested in order to provide an accurate and timely diagnosis, thus

ensuring the health of both mother and fetus '°.

CLINICAL EVALUATION OF ABDOMINAL PAIN DURING PREGNANCY

The clinical evaluation of abdominal pain during pregnancy represents a significant challenge
for health professionals °. Although it is natural to associate most abdominal pain with the gestational
process, it is crucial to remember that other medical conditions can occur in pregnant women as often
as in the general population !. In addition, it is necessary to consider the specific conditions of
pregnancy in the differential diagnosis *. Abdominal pain during pregnancy can have a variety of
causes, from those directly related to the development of the fetus to preexisting or new medical
conditions *. Therefore, a broad and detailed approach is essential to ensure an accurate and timely
diagnosis !.

Healthcare professionals should be aware of warning signs that may indicate serious
conditions, such as placental abruption, appendicitis, cholecystitis, or ectopic pregnancy !!. In
addition, it is important to consider the patient's individual risk factors, medical history, and any
previous obstetric complications °. A complete evaluation of abdominal pain during pregnancy should
include a detailed physical examination, analysis of symptoms reported by the patient, monitoring of
vital signs, and, when necessary, the use of imaging techniques such as ultrasound or magnetic
resonance imaging °.

A multidisciplinary approach, involving obstetricians, gynecologists, radiologists, and other
specialists, may be instrumental in ensuring a comprehensive evaluation and proper management of
abdominal pain during pregnancy >!!. By taking a careful and diligent approach, healthcare providers

can provide the best possible care for expectant mothers, ensuring the safety of both mother and fetus
5

APPENDICITIS IN PREGNANCY: DIAGNOSTIC CHALLENGES AND CLINICAL
CONSIDERATIONS

Appendicitis is a worrisome surgical complication that can occur during pregnancy, affecting
approximately two in every thousand pregnant women, with an incidence similar to that of the
general population °. An intriguing feature is the variation in the position of the appendix as the
uterus expands during pregnancy * '!. Although the appendix shifts upwards, characteristic right
lower quadrant pain remains the most common symptom, regardless of gestational stage >°.

Diagnosing appendicitis in pregnant women can be a challenging task due to the overlap of
common pregnancy symptoms, such as abdominal pain, nausea, and vomiting !'. These symptoms

can be easily confused with other typical conditions of pregnancy, such as round ligament pain and
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hyperemesis gravidarum °. In addition, the presence of mild leukocytosis, frequently observed during
pregnancy, may contribute to diagnostic confusion °. Thus, it is crucial for health professionals to be
aware of other signs and symptoms that may help in the differentiation and correct diagnosis of these
conditions !,

Symptoms such as fever and anorexia can serve as useful indicators to help establish the
diagnosis of appendicitis during pregnancy °. Although ultrasonography is a valuable tool, its value
may be limited in cases of intestinal distension, making it necessary to use more advanced imaging
techniques, such as non-contrast computed tomography (CT), in more complex situations '°.

Rupture of the appendix during pregnancy poses a serious risk to the health of both mother
and fetus, especially after 20 weeks of gestation °. The resulting peritonitis can significantly increase
the risk of preterm labor and preterm delivery °. Therefore, it is essential that the diagnosis of

appendicitis be established early and that surgical intervention be performed immediately in order to

avoid serious and potentially fatal complications for the mother and baby °.

CHOLELITHIASIS

After appendicitis, biliary tract diseases are the most common surgical complications
encountered during pregnancy °. Cholelithiasis, usually caused by obstruction of the cystic duct, may
present with intermittent bouts of biliary pain or with persistent pain radiating to the subscapularis
area in cases of obstruction of the common bile duct due to calculus >!''. Ultrasonography is a useful
tool to detect the presence of gallstones '°.

The differential diagnosis includes other conditions such as liver pain, HELLP syndrome, and
severe preeclampsia >!2. Conservative treatment may be attempted initially, but persistence of
symptoms may require surgical intervention >!*, Postponement of surgery may increase perinatal
morbidity, although laparoscopic cholecystectomy may be considered in early pregnancies >'!.
Although rare, pancreatitis can occur during pregnancy, with cholelithiasis being the most common

cause '*. However, it can also be a complication of severe preeclampsia or HELLP syndrome5 - '°.

BOWEL OBSTRUCTION IN PREGNANCY: CRUCIAL RECOGNITION AND INTERVENTION
Bowel obstruction during pregnancy is not an uncommon occurrence, with an incidence that
resembles that of the general population °. Patients often manifest characteristic symptoms, such as
abdominal cramps accompanied by exacerbated peristalsis °. Nausea and vomiting are complaints
present in about 80% of cases, while abdominal distention is prominent '3, It is extremely important
to perform a surgical intervention before intestinal necrosis or perforation occurs, as the occurrence
of the latter during pregnancy is associated with a significant increase in morbidity and mortality for

both the mother and the fetus >'!.
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OVARIAN MASSES IN PREGNANCY: IMPORTANCE OF EARLY RECOGNITION AND
PRESERVATION OF THE CORPUS LUTEUM

With the spread of ultrasound in early pregnancy, detection of the gestational corpus luteum
has become a common occurrence °. Generally, this finding is physiological in nature and, in the
absence of torsion symptoms, only requires follow-up for diagnostic confirmation ',

Progesterone production in the first 14 weeks of gestation plays a crucial role in maintaining
pregnancy until placental progesterone production replaces it 8. Therefore, if surgical intervention
is required due to symptoms of torsion or bleeding, it is critical to make every effort to preserve the

corpus luteum during the first trimester of gestation > 1°.

PLACENTAL ABRUPTION: CHALLENGES IN DIAGNOSIS AND MANAGEMENT

Diagnosing obstetric complications that result in pain can be a significant challenge. The use
of ultrasonography has limitations, since only a small percentage (5% to 10%) of placental abruptions
are visualized >!°. However, early identification of placental abruption is of paramount importance .
In many cases, these abruptions are related to uterine hypertonicity, which can trigger fetal heart rate
abnormalities 4.

Placental abruptions often occur in the third trimester of pregnancy, often characterized by
acute and severe abdominal pain !. Contrary to popular belief, the presence of vaginal bleeding is not
always evident in cases of placental abruption °. Therefore, it is imperative that healthcare
professionals make a rapid and accurate diagnosis of this complication, even in the absence of
vaginal bleeding -°.

It is important to consider the role of trauma as a potential risk factor for placental abruption,
with distinct mechanisms involved 4. Direct blunt trauma to the uterus, such as assaults or the impact
of the seat belt in accidents, can result in injuries to the site of implantation of the placenta 11. In
addition, rapid acceleration and deceleration, which is common in automobile accidents, can lead to
lateral force injuries !!. Even in the absence of visible physical lesions, the adrenergic response to
stress can trigger uterine vasospasm, culminating in ischemic necrosis at the implantation site and
formation of subplacental hematoma .

Pregnant women who experience trauma should be closely monitored for at least 4 hours,
with the possibility of prolonged monitoring for up to 24 hours °. Placental abruption can quickly
progress to a surgical emergency, requiring immediate delivery °. In addition to clinical examination,
laboratory studies such as platelet count and fibrinogen may be useful in diagnosis, especially for
occult cases, as the expansion of the retroplacental hematoma can consume coagulation factors,

aggravating the situation >4,

\
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HEPATIC COMPLICATIONS IN PREGNANCY: ESSENTIAL RECOGNITION AND APPROACH

HELLP syndrome and acute fatty liver of pregnancy are conditions that can manifest with
right upper quadrant pain, accompanied by nausea and vomiting '2. HELLP syndrome, a severe form
of preeclampsia, should not be confused with cholelithiasis or other gastrointestinal diseases !*. The
progression of these hepatic complications can result in hepatic capsule rupture and maternal
mortality if the diagnosis is not made accurately and in a timely manner °.

The diagnosis of these conditions is largely based on laboratory studies, which play a crucial
role in identification and monitoring °. Tests such as LDH, AST, platelet count, creatinine, uric acid,
and hematocrit determinations are fundamental . Elevations in AST and LDH levels, along with a
decrease in platelet count and an increase in hematocrit, are common, especially when associated
with intravascular volume depletion > 6.

In addition, patients with acute fatty liver may present with hypoglycemia °. It is critical for
clinicians to take into account the physiological changes of pregnancy when interpreting these
laboratory results ’. A careful approach and a deep understanding of the nuances of these conditions
are essential to ensure proper diagnosis and treatment, helping to prevent serious and potentially life-

threatening complications for both mother and fetus ©.

TRAUMA DURING PREGNANCY: PROPER ASSESSMENT AND MANAGEMENT

Trauma due to accidents is an occurrence in about 6% to 7% of all pregnancies, carrying not
only the risk of placental abruption, but also increasing the likelihood of preterm labor and rupture of
membranes before term °. It is of paramount importance that pregnant women who are victims of
trauma are comprehensively evaluated for a wide range of injuries, following protocols similar to
those applied to non-pregnant patients ',

Studies have shown an increased risk of fetomaternal hemorrhage in women who have
undergone trauma during pregnancy >!°. Those who are RhD-negative should undergo a quantitative
assessment of the volume of fetal cells in the maternal circulation, followed by appropriate
administration of anti-immunoglobulin D to prevent sensitization of the maternal immune system .
It is noteworthy that peritoneal lavage is not contraindicated in pregnancy and can be safely
performed in patients with suspected visceral rupture °.

The multidisciplinary approach and the consideration of pregnancy-specific risks are essential
to ensure the safety of the mother and fetus after trauma during pregnancy '°. Careful follow-up and
early intervention are essential to minimize complications and optimize clinical outcomes for both

parties involved °.
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OBSTETRIC PROCEDURES: APPROACH AND MANAGEMENT OF COMPLICATIONS IN
CESAREAN DELIVERY

The most common obstetric procedure is surgical delivery, also known as cesarean section '°.
This procedure often involves a vertical infraumbilical incision in the midline, especially in obese
patients or when rapid entry into the abdominal cavity is required °. After placement of a bladder
tube, entry into the peritoneal cavity is performed with cross-section of the peritoneum of the
vesicoterin fold and careful dissection of the bladder from the lower uterine segment °.

The transverse uterine incision is then made, centered at the midline, and extended as needed
?. This is followed by rupture of the membranes and the birth of the fetus, with the application of
fundal pressure to facilitate the process '!. It is important to note that, although the Pfannenstiel
incision is commonly used, variations in the technique may be necessary depending on the specific
clinical situation, such as the need for rapid entry into the abdominal cavity or the presence of certain
anatomical conditions of the patient °. These variations are adapted to ensure the safety of both
mother and baby during the procedure °.

In cases of transverse or pelvic presentation, a low vertical incision is preferred, starting in the
lower uterine segment towards the bladder and, if necessary, extending cranially to avoid fetal
entrapment >>''. Although less common, classic cesarean section with incision on the anterior and
upper parts of the uterine fundus can be performed in cases of obstruction of the lower uterine
segment due to uterine fibroids or very preterm pregnancies .

After the baby's birth, the closure of the uterine incision can be aided by the exteriorization of
the uterine fundus, also facilitating uterine massage °. Intravenous administration of oxytocin is
recommended to help with uterine contraction °. The uterine incision is closed with absorbable
sutures, with a second layer imbricated for hemostasis, if necessary °. The abdomen is inspected for
bleeding, and the abdominal wall is closed according to standard procedure °.

It is possible that bleeding may be triggered when assisting a patient with postpartum
hemorrhage 4. Therefore, it is important to recognize factors that may be peculiar to pregnancy.
Blood volume increases during pregnancy °. Hemorrhage in pregnancy is defined as blood loss
beyond 1,000 ml °. It should be noted, however, that due to the increase in blood volume at term, the
patient may lose 1,500 to 2,000 ml before symptoms °. The most common cause of postpartum
hemorrhage is uterine atony °. Risk factors for uterine atony include prolonged labor, uterine
infection, surgical delivery, and hyperdistension of the uterus !!. Hemorrhage may also occur in
placental abruption and in patients with placenta previa, either before or after delivery. It is
recommended that therapy be initiated after loss of 600 ml ',

The first step is to screen for vaginal, cervical, or uterine lacerations °. If the test is negative

and the mechanism is compression of the uterus, an external uterine massage should be performed
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and 10 units of oxytocin should be administered in a 1-liter bag of intravenous fluid > !!. Oxytocin
should be administered slowly, at a rate not exceeding 200 ml/h & !!. If there is no response to
oxytocin, administration of an alternative uterotonic agent such as methylergonovin or
carboprostaglandin 5 should be considered. In addition, an internal uterine massage can be performed
by placing the hand inside the uterus and compressing it against the spine '®. If these measures fail,
consideration should be given to exploring the uterus manually to remove clots or retain placental
fragments °. If hemorrhage persists, uterine arterial embolization or ligation of the hypogastric
arteries may be necessary °.

The epidural spine can be a valuable tool in the treatment of postpartum hemorrhage, as it can
provide an effective sympathetic blockade °. If all conservative measures fail, it may be necessary to
perform an emergency hysterectomy to control the hemorrhage and save the patient's life . It is
important that the medical team is prepared for these eventualities and has the necessary resources
available to intervene quickly and ensure the best possible outcome for both mother and baby *.

The first step is to screen for vaginal, cervical, or uterine lacerations °. If the test is negative
and the mechanism is uterine atony, manual exploration of the uterus should be initiated to ensure
complete removal of the placenta and aggressive uterine massage should be initiated °. If this is
unsuccessful, administration of an oxytocin solution, 20 units per liter of saline, at a rate of 200 ml/h,
may assist with uterine a6l A rate of up to 500 ml can be administered in 10 minutes without
significant cardiovascular complications; however, maternal hypotension may occur with an
intravenous bolus injection as low as 5 units >°.

When oxytocin does not produce an adequate response, synthetic prostaglandin 15-methyl-
F20 (Carboprost) should be administered intramuscularly or into the uterine wall >°. In addition,
methylergonovine, 0.2 mg, can be administered intramuscularly °>. Methylergonovine is
contraindicated in patients with hypertension °. Prostaglandin F2o. is contraindicated in patients with
asthma °. Misoprostol (Cytotec) also has uterotonic properties and can be used at a dose of 1,000 ug
rectally ',

When pharmacological measures fail to control hemorrhage, surgical measures should be
adopted °. If the hemorrhage is secondary to uterine atony, ligation of the uterine vessels may be
successful °. The first step in the ligation of the uterine arteries is at the level of the anastomosis of
the uterine and ovarian arteries in a high position at the bottom, immediately below the utero-ovarian
ligament * 14, A suture can be made with an atraumatic needle from the uterus, surrounding the
vessel, which will be tied °.

If bilateral ligation of utero-ovarian vessels does not stop bleeding, temporary atraumatic
occlusion of the ovarian arteries in the infundibulopelvic ligaments can be attempted °. Due to a

decrease in perfusion pressure, thrombosis in the vascular bed can produce hemostasis 4. If

Medicine: an exploration of the anatomy of the human body
Clinical and surgical considerations in pregnant women: Multidisciplinary approach to obstetric complications 61



conservative measures are unsuccessful, a hysterectomy may have to be performed before sequelae
of coagulopathy and hemorrhagic shock °°“’>, In the case of postpartum hemorrhage, supracervical
hysterectomy is the procedure of choice °.

As in the gynecological hysterectomy already described, the upper fixations of the uterus are
isolated, but after ligation of the uterine arteries, the fundus of the uterus is amputated from the
cervix, which is closed with eight-shaped stitches > °. This procedure also maintains the integrity of
the uterosacral ligaments °. It is difficult to remove the cervix, especially after vaginal delivery
secondary to dilation of the lower uterine segment °. Only surgeons skilled in this procedure should

proceed without a request for consultation °.

REPAIR OF EPISIOTOMIES AND COMPLICATIONS: SURGICAL APPROACHES AND
STRATEGIES TO PREVENT RECTOVAGINAL FISTULAS

In exceptional circumstances, it may be necessary for a surgeon to intervene to repair an
episiotomy and its possible complications °. Episiotomy is an incision in the perineal body performed
during childbirth, usually in the midline, from the posterior commissure of the vulva towards the
rectum, in order to facilitate the birth process > °. Although these incisions provide greater comfort to
the patient, in some cases, they may extend beyond what is expected, reaching the anal sphincter
(third degree) or even the rectal wall (fourth degree) '*. An inadequate repair can result in the
development of a rectovaginal fistula, which shares similar symptoms to rectal fistulas associated
with Crohn's disease, but is usually simpler to repair and has a lower recurrence rate >°.

The repair process of an episiotomy involves the reapproximation of the vaginal and perineal
tissues °. In case of anal sphincter involvement, it is necessary to identify and reapproach the fascial
capsule, which commonly retracts posteriorly !!. If the rectal wall is compromised, a multi-layered
closure using 2-0 or 3-0 absorbable suture for the mucosa, muscles, rectovaginal fascia, and anal
sphincter, in addition to the vaginal and vaginal mucosa muscles, will provide a better chance of
preventing the development of a fistula >!''. Due to the increase in vascularity associated with
pregnancy, adequate closure without inducing tissue necrosis through the stitches should not present

any problems °.

RESULTS AND DISCUSSION

The present study investigated the physiological adaptations and complications associated
with the cardiovascular, respiratory, gastrointestinal, renal, urinary and hepatic systems during
pregnancy, as well as the relevant diagnostic and therapeutic approaches. The results provided
important insights into the complexities of these processes and the need for a multifaceted approach

to ensure maternal and fetal well-being > ' 1°. The cardiovascular adaptations observed, including a

\
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significant increase in blood volume and heart rate, corroborate previous findings in the literature %%,
Hypervolemia and elevated heart rate are essential to ensure an adequate supply of nutrients and
oxygen to the fetus, highlighting the importance of these changes in the maintenance of pregnancy .

Changes in the respiratory system, such as increased minute volume and reduced functional
residual volume, are crucial to meet the increased metabolic demands during pregnancy "2 &,
Understanding these adaptations is critical for the effective management of potential respiratory
complications and for ensuring adequate oxygenation for both mother and fetus ' *. Reduced
gastrointestinal motility and delayed gastric emptying are common phenomena during pregnancy,
often associated with abdominal discomfort % . Early identification of these changes and the
implementation of appropriate management strategies are essential to improve gastrointestinal
comfort and avoid further complications >!°.

The hypercoagulable changes observed during pregnancy increase the risk of thromboembolic
complications, highlighting the importance of surveillance and appropriate management of these
hemostatic disorders >®. In addition, renal and urinary adaptations are essential to maintain the fluid
and electrolyte balance of the mother and fetus, emphasizing the need for regular monitoring of renal
function %78, Ultrasonography has emerged as a crucial tool for the evaluation of the fetus and for
the diagnosis of obstetric complications '°.

Magnetic resonance imaging has also been shown to be a safe option in certain cases,
providing additional information on fetal anomalies > ¢. Understanding the risks and benefits of these
imaging modalities is essential to guide appropriate clinical decisions during pregnancy '°. The
assessment of abdominal pain during pregnancy presents unique challenges due to the overlap of
common pregnancy symptoms and preexisting medical conditions ' *. Early identification of warning
signs and consideration of specific characteristics of pregnancy are essential for accurate differential
diagnosis and effective management of abdominal pain ',

The diagnosis of appendicitis during pregnancy can be complex due to the overlap of
common pregnancy symptoms > !'. Awareness of atypical presentation patterns and the
implementation of early diagnosis strategies are crucial to avoid serious complications °. Biliary tract
diseases, such as cholelithiasis, represent frequent complications during pregnancy, requiring a
careful approach and individualized management strategies >°. Early recognition and appropriate
treatment of hepatic complications are essential to prevent maternal and fetal morbidity °.

Bowel obstruction during pregnancy poses significant risks to the mother and fetus, requiring
early surgical intervention to avoid serious complications °. Early recognition of symptoms and
prompt intervention are essential to ensure better clinical outcomes °. Early recognition and proper

management of ovarian masses during pregnancy are essential to ensure maternal and fetal health °.
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Preservation of the corpus luteum during the first trimester of pregnancy is essential to maintain
pregnancy until placental progesterone production is established °.

Trauma during pregnancy poses significant risks to the mother and fetus, requiring
comprehensive assessment and appropriate management strategies °. Early recognition and
aggressive treatment of associated complications are essential to minimize maternal and fetal
morbidity and mortality >°. Surgical delivery, such as cesarean section, is a common intervention
during pregnancy, requiring a careful approach and an appropriate surgical technique to ensure better
maternal and neonatal outcomes 11+ 1€,

Recognition and proper management of complications, such as postpartum hemorrhage, are
crucial to avoid further morbidity and mortality °. Taken together, the results of this study highlight
the importance of comprehensively understanding the physiological adaptations and complications
associated with pregnancy, as well as implementing effective diagnostic and management strategies

to ensure maternal and fetal well-being. This information is critical to guide clinical practice and

improve obstetric outcomes in pregnant women.

CONCLUSION

The present study offered a comprehensive analysis of the physiological adaptations and
complications associated with pregnancy, highlighting the importance of regular monitoring and a
multidisciplinary approach to ensure maternal and fetal well-being.

By reviewing cardiovascular, respiratory, gastrointestinal, renal, urinary, hepatic, and other
adaptations, we were able to elucidate the complexity of these processes and their clinical relevance.
Cardiovascular adaptations, including hypervolemia and increased heart rate, are essential for
adequate supply of nutrients and oxygen to the fetus, while respiratory changes aim to meet increased
metabolic demands.

Gastrointestinal and urinary changes also play key roles in maintaining fluid and electrolyte
balance during pregnancy. However, pregnancy can also be accompanied by medical complications
such as appendicitis, cholelithiasis, bowel obstruction, and trauma, requiring a careful approach and
specific management strategies to ensure better clinical outcomes.

In addition, obstetric procedures, such as cesarean sections, require appropriate surgical
technique and prompt recognition of potential complications. The use of imaging techniques, such as
ultrasound and MRI, plays a crucial role in the early diagnosis of fetal anomalies and obstetric
complications, allowing for timely interventions and improved maternal and neonatal outcomes.

Thus, this study underscores the importance of continuing medical education and the
development of up-to-date clinical guidelines for the effective management of the complexities
associated with pregnancy. By better understanding physiological adaptations and potential
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complications, healthcare providers can provide safer and more effective care to pregnant women,

ensuring a positive experience during pregnancy and childbirth.
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ABSTRACT

Patient navigation is a way to guide the patient throughout the health system, in this way, he will have a
trained and reference professional so that he can guide him in all the steps that are necessary. Objective: To
report the benefits of nursing navigation to cancer patients. Method: Integrative review of the literature.
Results: 5 articles were selected from the BAENF, LILACS and PUBMED databases. The elaboration of a
navigation program based on George Washington's model for Brazil resulted in a model that can be widely
used in all spheres of the Unified and Complementary Health System. In this sense, this adaptation was able to
adapt the needs of patients to the reality of cancer care in Brazil. In addition, 2 instruments were created to
guide patients about their treatment. These are the informative and the Patient's Diary, which has become a
means of health education for both the patient and their families, thus making it possible to have access to
everything related to the disease and its treatment. In addition, it was noticed that in order to achieve results in
patient navigation, it is necessary for these nurses to be aware of the skills they need to have, since the
professional will be responsible for directing and caring for them. Conclusion: Nursing navigation is a little-
known care model, but it is very effective in the treatment of cancer patients. In addition to helping patients
and families navigate the health system and learn about their disease, it enables the improvement of their
emotional state, bringing more confidence, hope and willingness to continue treatment. It is necessary to
emphasize the importance of implementing this care in hospital settings today.
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INTRODUCTION

Patient navigation was a program developed in 1990 by the American physician Harold
Freeman, together with the American Cancer Society (ACS), with the aim of guiding, instructing and
facilitating the diagnosis process of a patient, throughout the health system in its line of care3. The
Pacient Navigator program was created to guide cancer patients with the objective of facilitating
access to care, and thus reducing treatment and eliminating the difficulties faced throughout the
process, having an agile service centered on the patient and families, !¢ years

Previously, patient navigation was performed by lay volunteers and health professionals, but
over time there was a need for specialized professionals1-2. In this sense, in 2009 the Academy Of
Oncology Nurse Navigator (AONN) developed competencies for the performance of Nurse
Navigators (EN), which guide the professional in their function, differentiating themselves within the
Nursing category. Thus, according to AONN, it is up to the navigator to coordinate care; be
communicative; be aware of the services available; identify potential barriers and address them;
participation in the implementation of care, in addition to helping in decision-making with the
multidisciplinary team and implementation of action plans for the improvement of this patient.> years

In this sense, it is noted that EN is an exclusive support, with quality and benefits, because the
journey of a cancer patient is very difficult, in which he must make decisions that can completely
change his life, in view of all the emotional fragility2-4-5 . Patients and family members need
adequate support to cope with the diagnosis, prognosis and end of treatment1-4-5. Communication
between nurses, patients and family members has beneficial effects for good treatment, such action
allows this patient to be navigated both in the Complementary System and in the Unified Health
System (SUS), collaborating to alleviate the challenges in the practice of care2-3 .

According to Pautasso FF et al. (2017)* the implementation of this program in Brazil may
result in a differential in the care of cancer patients. Thus, due to the fragmentation of the health
system, there is a delay in treatment, impacting on the patient's suffering, therefore, it is necessary to
navigate care in all its integrality, from the discovery to treatment.’

According to Rodrigues Rl et al (2021), the nurse navigator is responsible for maintaining the
continuity of care6-3. Thus, it is important to observe what benefits will be offered to the patient.
Therefore, the objective of this article was to report the benefits of nursing navigation to cancer

patients.

METHOD
This is an integrative review of the navigation of cancer patients carried out by nurse
navigators. This review is an instrument of Evidence-Based Practice (EBP), in which the research

question that guided this review was: what are the benefits of nursing navigation for cancer patients?
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There was a problematization of the theme, literature searches and critical evaluation, in addition to
the presentation of the synthesis of knowledge. In this way, it is broad, as its generated knowledge
can be applied in practice. The databases that were used: Nursing Database (BdENF), Latin
American and Caribbean Health Sciences Literature (LILACS), Medical National Library of
Medicine through the United States National Library portal (PUBMED), journals published between
the years 2018 and 2023, with the search period between August 24 and 27, 2023.

The key words found through the descriptors in Health Sciences (DeCS/MeSh) were: nurse;
patient navigation; Oncology Nursing. Thus, the descriptors were used in the databases, as shown in

Chart 1.

Table 1. Database search strategy

BDENF ((Nursing)) and ((Patient Navigation)) or ((Oncology Nursing))
PUBMED ((Nursing)) and ((Patient Navigation)) and (Oncology Nursing)
LILACS ((Nursing)) and ((Patient Navigation)) or ((Oncology Nursing))

Source: Own, 2023

In this sense, the inclusion criteria were journal articles: in the Portuguese, English and
Spanish languages, and articles related to the theme. Exclusion criteria: articles that do not answer

the guiding question, theses, dissertations, pamphlets, duplicate studies, integrative reviews.

Figure 1 — Flowchart of crossings, results of searches in the databases and the reasons for exclusion, adaptation of the
Prisma Flow diagram.

BDENF LILACS PUBMED

(n= 88) (n=191) (n= 80)

IDENTIFICATION \ /

Total studies identified (n=359)

} |

SELECTION Reasons for exclusion: Reasons for exclusion:

Integrative Review (n=9)

2 Does not address the topic (n=342) 1. Duplicate articles (n= 2)

INCLUSION Articles selected for full reading (n=6)

ﬁ Reasons for exclusion: Studies that did
not answer the guiding question and

objective after reading (n= 1)

Articles included in the integrative review (n=5)

Source: The author, 2023

\
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RESULTS

From the selection mode, articles were selected below where they were placed in the box with

author/year of publication, objective, type of study and results.

Author/ year of
publication

Silva TCMS, Castro
MCN, Popim RC. 2018

Yackzan S, Stanifer S,
Barker S, Blair B,
Vidro A, Weyl H,
Wheeler P. 2019.

Silva LCA, Mr. C,
Pilati ACL, Dalfollo

BR, Oliveira DR. 2019.

Pautasso FF, Lobo TC,
Flores CD, Caregnato
RCA. 2020.

Objective

To adapt the content of
the Nursing Activities
Score (NAS) instrument
for the care of cancer
patients.

To evaluate the effect
with ONN (Oncology
Nursing Navigation)
contact on patient
satisfaction.

To propose a model of
orientation to cancer
patients about
chemotherapy treatment,
through a printed
newsletter and the
creation of a "patient
diary".

Develop a Navigation
Program for cancer
patients, based on the
model proposed by The
GW Cancer Institute at
George Washington
University, adapted to
the reality of a High
Complexity Oncology
Center

Type of Study

Methodological
research

Retrospective
review

Excerpt from an
exploratory
research, of the
action research

type

Convergent
applied care
research.

Results

This instrument will make it possible to
measure the workload of the Oncology
Nursing team, and may contribute to a
new direction, new dimensions of
personnel. Diagnosing a high level of
complexity in the areas of spiritual care
and biopsychosocial care.

Mean scores and percentile classification
comparisons (a common method of
comparing data in statistics) were higher
in groups where there was contact with
the Oncology Nursing Navigators. The
maximum scores were significantly
higher in items such as: nurses' concerns,
patients' doubts and concerns, and the
team's sensitivity to the difficulties and
inconveniences caused by the treatment.

In order to involve the patient in their
treatment, a new workflow was created
after meetings with nurses in the sector

and the needs of the unit. A newsletter

called "patient diary" and guidance on
adverse effects related to your treatment.

In the Navigation Program, planning and
implementation occurred simultaneously,
creating a design in the basic formatting
of this program and its processes, in
which patients with head and neck
cancer were also included in the
program. The purpose of the Navigation
Need Assessment Scale was to select and
enter patients into the Program,
determining the recommended support.
This evaluation had a consensus index of
96.42%, whose stages occurred through
the adapted Plan/Do/Check/Act cycle .

\

Medicine: an exploration of the anatomy of the human body
Benefits of nurse-performed oncology patient navigation: An integrative review



There were 4 stages: 1st — Decrease in
the number of patients in diagnostic
services, change in the routine of patients
undergoing cancer treatment, and
increased exposure to the virus.
2nd stage — Objectives were set to

To report the experien S .
o repo ¢ experience maintain the service, reduce doubts about

of oncology nurses Experience report, . .
Trajano R A, Alves LL, navigators in the developed the p andeml;ea;i;s:abllsh safety
Almeida EPC, Decanio implementation of between March 3rd stage — Actions to Iﬁain tain earl
LCS, Whitaker MCO, = organizational actions to and July 2020, | stage . carty
L . . S diagnosis and therapeutic routines,
Amaral JB, 2022. maintain patient care using Situational . . . .

during the COVID-19 = Strategic Planning identification of signs and~symp.toms of
pandemic " COVID-19 and safety actions aimed at

reducing exposure to the virus.
4th stage — Actions carried out as
challenges to be overcome: the difficulty
of telemonitoring, access to exams
through digital platforms and as an
innovation the "drive — thru" service.

DISCUSSION

According to the supporting literature, it is necessary that the professional who will perform
patient navigation should be a nurse or an academic, depending on the level of reception that will be
provided?7. In this way, the authors noted that it is important to have basic features and a profile for
browsers. In this sense, it can be seen that the patients will be the ones who will benefit directly,
since the action of the navigators will result in beneficial effects to them. Such characteristics are:
carrying out therapeutic plans; promote the elimination of barriers; work on health education so that
patients have an understanding of their health-disease status; monitor the treatment together with the
multidisciplinary team, collaborating in decision-making, among others. Therefore, it is notorious
that the patient will be well assisted and instructed during his treatment, as he will have the support
not only of his family members, but will also have a professional who will be his reference?.

The elaboration of a navigation program based on George Washington's model for Brazil
resulted in a model that can be widely used in all spheres of the Unified and Complementary Health
System. Thus, it is clear that coordinated patient-centered care associated with guidance and
information plays an important role from diagnosis discovery to treatment?7.

According to Resolution No. 210/1998 of the Federal Council of Nursing (COFEN)', it is the
responsibility of the nurse of the chemotherapy service to promote and disseminate measures to
prevent risks and injuries through the education of clients and family members, aiming to improve
the quality of life of the client. It also states that it is the nurse's role to "develop therapeutic nursing
protocols for the prevention, treatment and minimization of side effects in clients undergoing

tnl()

antineoplastic chemotherapy treatment" ", as well as "To provide comprehensive care to clients and

their families, based on the Code of Ethics for Nursing Professionals and current legislation"°.
Therefore, thinking about access to information, treatment and reception of patients, 2

instruments were created to guide patients about their treatment8. These are the informative and the
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Patient's Diary, which has become a means of health education for both the patient and their families,
thus making it possible to have access to everything related to the disease and its treatment. The
information is delivered at the beginning of the treatment to guide and explain the effects and
function that each chemotherapy therapy presents to the patient, (since the reactions will also occur
when at home) and can be updated when necessary8.

The Patient Diary was created aiming at the personal side of the patient, working as a means
of venting, as the patient will take it home and if any doubt arises regarding the treatment,
chemotherapy or any other question, it should be written down and delivered at the next appointment
in which the nurse will read and answer correctly. It will also record answers to questions related to
the patient's daily state8. In addition, at each follow-up visit, an outpatient nurse will be responsible
for reviewing the diary and checking if there are any doubts or questions noted while at home, and
new orientations will be provided from that moment onS8.

Thus, it is understood that the patient starts to understand his disease, being aware of all the
stages and processes, becoming more relieved and involved, avoiding an overload and absence of
possible information, enabling the creation of a bond with health professionals and consequently
making his treatment something light and understandable8.

A tool was created to assist and guide the patient in their treatment process, and it is up to the
outpatient nurse to monitor this instrument throughout the patient's consultation8. In this sense, the
Nursing Activities Score (NAS) points out the overload of the work performed by the health

professional, studies carried out!”

adapted this Score within oncology, where specialists from various
multiprofessional areas linked to direct and indirect care, such as the research ethics committee of the
Botucatu college and Judges, carried out a method with two rounds of opinions, i.e., an instrument
to validate the workload of professionals who deal with cancer patients in intensive care units10.

In this way, they understood that the feedback from the nursing teams on quality measures of
cancer patients results in positive perceptions about the patients, but a negative perception in relation
to the burden such as the well-being and performance of these professionals. This perception
positively influences the measurement of the workload of these professionals, contributing to the
improvement of these professionals and the improvement of planning, avoiding stress and
contributing to better professional carel0.

Such instruments created by the authors8 can be used as a work tool by the nurse who will
perform the navigation instead of being the outpatient nurse, considering that the professional has
other duties in care. Thus, it is notorious that navigation should be performed with dedication

exclusively by the nurse navigator, because according to the NAS, the nurse himself already has an

overload of work, because in addition to administrative tasks, he has complete patient care, such as
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bedside monitoring, support and care for family members and patients, ventilatory support, and
cardiovascular support10.

In order to achieve results in patient navigation, it is necessary for these nurses to be aware of
the skills they need to have, since they will be responsible for directing and caring for them. During
the SARS-CoV-2 (COVID 19) pandemic, strategies were implemented so that cancer patients did not
abandon treatment’.

Thus, with the help of Situational Strategic Planning, a method created by a Chilean
economist Carlos Matus in 1970, which has 4 stages: Explanatory, Normative, Strategic and Tactical
Operational to face challenging and problematic situations; they developed some plans in two
outpatient clinics and in a hospital, being strategic such as: the creation of the drive-thru for
injectable medication, COVID testing before chemotherapy treatments, telecare consultations, home
care, and scheduling appointments at an exact time and with a 1-hour interval between one patient
and another9.

In this sense, it was observed that they brought confidence in patients and recognition of the
importance of the nurse navigator's role in adapting and innovating with even individual strategies
for diagnoses and continuation of safe treatment with planning and execution of emergency actions9.

In addition, other studies11 were conducted with outpatients from the Press Ganey,
evaluating the development and satisfaction of cancer patients in contact with oncology nurses and
patients without this assistance. In this sense, surveys and questionnaires were applied, which
allowed the evaluation of the main factors that corroborate the efficiency of the treatment. Some

surveys and questionnaires were used through some items of:

[...] emotional needs addressed, kept the family informed about what to expect, sensitivity to
difficulties and inconveniences, inclusion in treatment decisions, home care instructions,
nurses' concern with questions and concerns, quality of care received from the nurse,
explained what to expect during radiotherapy, explanation of the management of
radiotherapy side effects, waiting time from the call to the first scheduled appointment,
coordinated care between physicians and caregivers, care provided in this unit, likelihood to
recommend services.!!

It was observed that patients accompanied by a navigator had a higher satisfaction compared
to patients who did not obtain care from a navigator. In view of all the research, it is worth
emphasizing the importance of effective health education, so that the patient has an improvement in
the quality of life and ensures the best possible treatment. In addition, the professional should
demonstrate trust, demonstrating responsibility to bring comfort and safety to the patient throughout

the process11.
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FINAL THOUGHTS

It is concluded that patient navigation is a treatment model in the area of oncology in which it
is little seen, practiced and currently known in Brazil. It is considered that this new work model is
totally necessary in the treatment of cancer patients, due to its numerous benefits. The care provided
to patients shows a significant improvement not only in their clinical conditions, but also in their
view related to treatment and disease.

Patient-centered care enables easy access to the healthcare system and relevant information
from the beginning to the end of treatment. It is noted that the patients are more willing to accept and
continue with the treatment, since the Nurse Navigator will be available exclusively to them, solving
doubts, questions, monitoring and showing how this whole process works. In addition, it will serve
as a link between patient and family, welcoming and guiding not only patients, but also their
families.

As a result, the patient feels welcomed, encouraged, gaining strength and reasons to continue
the treatment, something that was not a reality before, given this lack of assistance. Thus, it is
necessary to emphasize the importance of the Nurse Navigator in the lives of cancer patients, making
them more recognized so that the professional can expand and be directed to work on the front line.

It is important to emphasize the need for further studies on the navigation performed by
nurses, as well as its implementation, since it is an area of great value in which the patient will have
self-centered care throughout the health-disease process, both in the Unified Health System (SUS)

and in the complementary one.

\
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ABSTRACT

This research aimed to analyze the risk factors, symptoms, diagnoses, and treatments associated with
Accelerated Thinking Syndrome. To this end, a literature search was applied and, as a result, it was found that
Accelerated Thinking Syndrome is a contemporary phenomenon that affects people's mental health and
quality of life, characterized by acceleration of mental processes, cognitive overload, and constant feeling of
haste. Factors such as fast-paced lifestyle, exposure to digital stimuli, and personality traits can all contribute
to their development. Proper diagnosis requires careful evaluation of symptoms and medical history.
Treatment involves a multidisciplinary approach, including psychotherapy, relaxation techniques, self-care,
and lifestyle modifications. Understanding the syndrome and seeking balance between daily demands and
personal well-being are essential to promote mental health and improve quality of life.

Keywords: Racing Thinking Syndrome, Anxiety, Psychic.
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INTRODUCTION

Racing Thinking Syndrome is a contemporary phenomenon that has aroused interest and
concern in the field of mental health. Characterized by an intense acceleration of mental processes,
cognitive overload, and a constant feeling of haste, this syndrome has significant impacts on
individuals' lives. Understanding the effects of this syndrome on quality of life is essential for the
development of intervention strategies and well-being promotion (CURY, 2013).

In the current context, marked by an accelerated pace of life, technological advances and an
overload of information, Accelerated Thinking Syndrome has manifested itself in an increasingly
frequent and evident way. The individual affected by this syndrome feels an incessant mental
agitation, with a mind that does not stop producing thoughts, questions and worries, resulting in a
difficulty in slowing down and relaxing (GARCIA, 2017).

The impacts of Racing Thinking Syndrome are vast and encompass different areas of the
individual's life. In the emotional sphere, there is a greater propensity to stress, anxiety and even the
emergence of mental disorders such as depression. Constant mental agitation can generate a feeling
of inability to cope with the demands of daily life, in addition to impairing sleep and the ability to
concentrate (RIOS, 2004).

In addition to the emotional aspects, the syndrome also affects the individual's social and
interpersonal life. Excessive thinking and worrying can make it difficult to interact with others,
resulting in feelings of isolation and difficulty establishing healthy relationships. Academic and
professional performance can also be impaired, since mental hyperactivity hinders focus,
organization, and productivity (CURY, 2017).

In view of these challenges, this research aimed to analyze the risk factors, symptoms,
diagnoses and treatments associated with Accelerated Thinking Syndrome. To achieve this general
objective, the following specific objectives were established: to identify the main risk factors that
contribute to the development of Accelerated Thinking Syndrome; analyze the characteristic
symptoms of this syndrome and its manifestation in the emotional, social, academic and professional
spheres; investigate the diagnostic methods and criteria used to identify Racing Thinking Syndrome.

To this end, a bibliographic research was applied through the survey of articles, theses, books
and reliable sources of research that address the emotional, social, academic and professional aspects
related to this syndrome. The bibliographic surveys took place on platforms such as: Scielo, Google
Scholar and PubMed.

Through the analysis and synthesis of scientific studies and relevant publications, it was
possible to identify the main aspects related to this syndrome and its effects on the various domains
of life. This review proved to be essential to support strategies for intervention and promotion of

mental health, with the aim of improving the quality of life and well-being of affected individuals.
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From the analysis of the results found, it is expected to contribute to the understanding of this
phenomenon and subsidize actions aimed at promoting mental health and better coping with the
challenges imposed by Accelerated Thinking Syndrome. By understanding the extent of the impacts
of this syndrome on quality of life, it will be possible to develop more effective intervention and
prevention strategies, aimed at both mental health professionals and individuals experiencing
Accelerated Thinking Syndrome. The search for solutions that minimize the negative effects and
promote a more balanced and satisfying life for these people becomes, therefore, a relevant challenge

of great importance in contemporary times.

DEVELOPMENT
ACCELERATED THINKING SYNDROME: HISTORICAL CONTEXTUALIZATION AND
CONCEPTS

Racing Thinking Syndrome is, according to Cury (2017), a contemporary phenomenon that
has gained prominence in the area of mental health. Characterized by an acceleration of mental
processes, an incessant flow of thoughts, and a constant feeling of haste, this syndrome has had
significant impacts on people's lives. To understand this condition more deeply, it is necessary to
contextualize it historically and understand its fundamental concepts.

The Accelerated Thinking Syndrome emerges in a social and cultural context marked by
technological advancement, increased speed of information, and rapid and constant changes. This
acceleration affects not only the rhythm of everyday life but also the human mind, leading to the
emergence of this syndrome characterized by mental hyperactivity (CURY, 2017).

As Garcia (2017) points out, the term "Accelerated Thinking Syndrome" was introduced by
Brazilian psychiatrist Augusto Cury in his book "Anxiety: How to Face the Evil of the Century".
Cury described the syndrome as a condition in which the mind is constantly occupied with an
uninterrupted stream of thoughts, questions, and worries, resulting in a difficulty slowing down and
relaxing.

This syndrome is closely linked to the acceleration of the contemporary world, in which
people are increasingly burdened with multiple demands, tight deadlines, and information in constant
flux. The pressure for productivity, success, and personal achievements also contributes to mental
acceleration. Constant access to electronic devices and the need to always be connected also
influence the mental hyperactivity characteristic of this syndrome (CURY, 2017).

For Olaf (2015), one of the fundamental concepts related to Accelerated Thinking Syndrome
is "cognitive overload". This term refers to the excess of stimuli and information that the brain needs

to process on a daily basis, leading to an excessive load of cognitive work. Cognitive overload can
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lead to mental fatigue, difficulty concentrating, reduced ability to make decisions, and increased
stress.

Another important concept is that of "mental rumination." People with Racing Thinking
Syndrome tend to constantly ruminate on thoughts and worries, reliving past events or incessantly
anticipating future events. This intense and continuous mental rumination hinders the ability to relax
and enjoy the present moment (OLAF, 2015).

Importantly, Racing Thinking Syndrome should not be confused with Generalized Anxiety
Disorder (GAD) or other mental disorders. Although there may be overlapping symptoms, the
syndrome is mainly characterized by an acceleration of mental processes and cognitive overload,
while anxiety disorders involve an intense and persistent emotional response (FERRAZ-FILHO;
BRANDAO, 2015).

In short, Racing Thinking Syndrome is a contemporary phenomenon that manifests itself as
an acceleration of mental processes, cognitive overload, and a constant feeling of haste.
Contextualized in a fast-paced world full of information, this syndrome affects people's daily lives,
negatively influencing mental health and quality of life. Understanding its concepts and

characteristics is essential to develop intervention strategies and promotion of well-being.

RISK FACTORS ASSOCIATED WITH RACING THINKING

Racing Thinking Syndrome is a complex phenomenon that can be influenced by a variety of
factors. These risk factors can contribute to the development and worsening of this condition, making
it important to identify and understand them in detail.

According to Cury (2015), one of the main risk factors associated with Accelerated Thinking
is a fast-paced and stressful lifestyle. The contemporary world, with its constant demands, tight
deadlines, and a culture that values productivity and success, can lead people to a frenetic pace of
life. Excessive activity, overload of responsibilities and pressure for results can overwhelm the
individual, contributing to mental acceleration.

Another relevant risk factor is constant exposure to digital stimuli. Technology plays a
significant role in accelerating thinking, as electronic devices such as smartphones and computers
provide immediate access to information, social networks, messages, and notifications. The constant
connection and the need to always be up to date can generate a feeling of haste and contribute to
mental acceleration (CURY, 2015).

Authors such as Tisser (2017) add that cognitive overload is a central risk factor associated
with Accelerated Thinking. The excessive amount of information, tasks, and stimuli that people are

exposed to on a daily basis can lead to a heightened cognitive workload. The need to process and
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assimilate a large amount of data can lead to a constantly busy mind, making it difficult to slow
down and calm down mentally.

Personality traits can also influence the development of Accelerated Thinking. Individuals
with a tendency toward perfectionism, high self-demand, and a strong desire for control are more
likely to experience an acceleration of mental processes. The relentless pursuit of excellence and the
fear of making mistakes can lead to a constant stream of thoughts and worries (TISSER, 2017).

In addition, Wilson (2011) emphasizes that past experiences of stress, trauma, or challenging
situations can increase vulnerability to Accelerated Thinking. Traumatic events, such as significant
losses, health problems, or personal difficulties, can lead to a state of mental hyperactivity as a way

of trying to cope with these situations.

SYMPTOMS OF RACING THINKING

According to Cury (2015), one of the most common symptoms is the presence of an incessant
flow of thoughts. People who suffer from this syndrome have difficulty slowing down their mind,
experiencing a continuous flurry of rapidly succeeding thoughts, making it difficult to focus on a
single task or appreciate the present moment. These thoughts can be varied in nature, including
worries, questions, future plans, or constant reflections on past events.

Also according to the author, another frequent symptom is the feeling of constant haste.
Individuals with Accelerated Thinking have the perception that time is passing too fast and that they
need to hurry to keep up with the fast pace of everyday life. This feeling of haste can lead to constant
restlessness and impatience, making it difficult to relax and calm mind.

Difficulty relaxing and slowing down is a hallmark symptom of the syndrome. Even when
they are in moments of rest or leisure, the person with Racing Thinking continues to have a restless
mind, unable to disconnect from thoughts and worries. This can lead to difficulties sleeping, as the
mind remains active even during the night, interfering with restful sleep (CURY, 2015).

For Tisser (2017), cognitive overload is another relevant symptom. The individual with
Accelerated Thinking feels constantly overwhelmed by the amount of information they need to
process and assimilate. This overwhelm can result in difficulty concentrating, a lack of mental
clarity, and a feeling of being mentally drained.

In addition, anxiety is also commonly associated with Racing Thinking. The acceleration of
mental processes and cognitive overload can generate an anxious response, since the mind is
constantly occupied with worries and anticipations. Anxiety can manifest itself through physical
symptoms such as tachycardia, sweating, muscle tension, and rapid breathing (TISSER, 2017).

In addition, Racing Thinking Syndrome can affect the ability to make decisions. With the

mind constantly occupied with a multiplicity of thoughts, the individual may have difficulty focusing
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on a single task or analyzing all options appropriately, resulting in hasty decisions or a lack of clarity
in choices. It is important to note that the presence of these symptoms does not necessarily mean that
the person has the syndrome clinically. However, when these symptoms are persistent, cause
significant distress, and interfere with daily activities and quality of life, it is recommended to seek

professional support for an appropriate diagnosis and therapeutic guidance (CURY, 2015).

DIAGNOSIS OF RACING THINKING

Diagnosing Racing Thinking Syndrome involves careful evaluation of symptoms, medical
history, and a comprehensive analysis of the individual's cognitive and emotional functioning.
Although there are no specific diagnostic criteria for this syndrome, mental health professionals can
utilize a comprehensive approach to assess and identify the presence and severity of symptoms
(CURY, 2015).

Initially, according to Fu-I et al. (2012), the health professional should conduct a detailed
clinical interview with the individual, seeking to understand the nature of racing thoughts, the
frequency and intensity of symptoms, as well as the impact on quality of life and daily activities. It is
important to obtain information about the duration of symptoms, their progression over time, and any
triggering or aggravating factors.

In addition to the clinical interview, validated questionnaires and rating scales can be used,
which help in the identification and quantification of symptoms associated with Accelerated
Thinking. These tools can help document symptoms more objectively and provide a comparative
basis for tracking evolution over time (FU-I et al., 2012).

According to Abreu et al. (2006), the individual's medical and psychiatric history is also
fundamental for the diagnostic process. It is important to rule out the presence of medical or
psychiatric conditions that may be contributing to the symptoms of racing thinking. Anxiety
disorders, obsessive-compulsive disorder, mood disorders, and attention deficit hyperactivity
disorders are some of the conditions that can present with symptoms similar to Racing Thinking.

In addition, cognitive assessment may be performed to identify possible difficulties with
attention, concentration, memory, or executive functioning associated with the syndrome.
Neuropsychological testing and other specific assessments can be used to identify cognitive deficits
or atypical patterns of brain functioning. It is worth mentioning that the diagnosis of Racing
Thinking Syndrome should be made by qualified mental health professionals, such as psychologists
or psychiatrists. They have the expertise to assess symptoms, rule out other similar conditions, and
establish an accurate diagnosis (ABREU et al., 2006).

It is important to highlight that the diagnosis of Accelerated Thinking is a tool to understand

and categorize the symptoms, helping to direct appropriate treatments and intervention strategies.

\
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Each individual is unique, and treatment should be personalized, taking into account the specific

needs and severity of the symptoms presented (TISSER, 2017).

TREATMENT OF RACING THINKING

The treatment of Racing Thinking Syndrome aims to relieve symptoms, promote mental
balance, and improve the individual's quality of life. Treatment usually involves a multidisciplinary
approach, combining psychotherapeutic interventions, relaxation and self-care techniques, lifestyle
modifications, and, in some cases, the use of medications (WILSON, 2011).

From Frankl's (2018) perspective, psychotherapy plays a key role in the treatment of
Accelerated Thinking. Cognitive-behavioral therapies (CBT), acceptance and commitment therapy
(ACT), and mind-focused therapy can be utilized to help the individual develop self-awareness skills,
identify and challenge dysfunctional thought patterns, manage anxiety, and promote a shift in
perspective regarding the time and demands of everyday life. Therapy can also address issues related
to self-demand, perfectionism, and developing effective coping strategies.

In addition to therapy, relaxation and self-care techniques are important to reduce mental
acceleration. Regular physical exercise, such as walking, yoga, or meditation, can help calm the
mind, reduce anxiety, and promote a state of relaxation. Deep breathing, mindfulness, and engaging
in pleasurable activities can also be incorporated as part of treatment (FRANKL, 2018).

Lifestyle modification also plays a significant role in treating Accelerated Thinking. This
includes setting healthy boundaries, prioritizing activities that promote relaxation and well-being,
establishing a proper sleep routine, and making time for rest and leisure. Reducing the time of
exposure to digital stimuli, establishing regular breaks during the day, and practicing organization
and time management techniques can also help slow down the mind (TISSER, 2017).

In some cases, medications may be prescribed to aid in the treatment of Racing Thinking.
Medications may include anxiolytics, mood stabilizers, or antidepressants, depending on the patient's
individual symptoms and needs. It is important to discuss the benefits, risks, and side effects of
medications with a medical specialist, such as a psychiatrist, before starting any pharmacological

treatment (CURY, 2015).

FINAL THOUGHTS

Based on this bibliographic research, it is found that Accelerated Thinking Syndrome is a
contemporary phenomenon that has stood out in the area of mental health, affecting people's daily
lives and interfering with quality of life. This syndrome is characterized by an acceleration of mental

processes, cognitive overload, and a constant feeling of haste.
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Thus, understanding the concepts, risk factors, symptoms, and diagnosis associated with
Accelerated Thinking is essential for the development of intervention strategies and promotion of
well-being. Factors such as fast-paced lifestyle, constant exposure to digital stimuli, cognitive
overload, personality traits, and past experiences of stress can all contribute to the development and
worsening of this condition.

Proper diagnosis of the syndrome requires careful evaluation of symptoms, medical history,
and a comprehensive analysis of the individual's cognitive and emotional functioning. Qualified
mental health professionals play a key role in this process, using clinical interviews, questionnaires,
and specific assessments to accurately identify and categorize symptoms.

The treatment of Accelerated Thinking, on the other hand, involves a multidisciplinary
approach, combining psychotherapy, relaxation and self-care techniques, lifestyle modifications and,
in some cases, the use of medications. Psychotherapy plays a key role in promoting self-knowledge,
developing strategies to deal with racing thoughts, and seeking mental balance. Relaxation
techniques, such as meditation and mindfulness, can help calm the mind and reduce anxiety.

Additionally, it is essential for people to adopt self-care practices, such as setting healthy
boundaries, prioritizing rest and leisure, pursuing pleasurable activities, and learning to slow down.
Lifestyle modifications, such as reducing exposure to digital stimuli, establishing balanced routines,
and seeking a balance between daily demands, are also important for dealing with Accelerated

Thinking.
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ABSTRACT

With the loss of dental elements, natural bone dimensional changes occur, which often make it impossible to
install dental implants without the need for grafting procedures prior to implant surgery for the esthetic-
functional rehabilitation of our patients. Correcting vertical bone defects to re-establish the correct relationship
of the alveolar crest in the posterior mandible is a major challenge for implant dentists.

In the literature, segmental osteotomy associated with interpositional bone grafting has been shown to be a
viable alternative for bone rehabilitation in vertical bone defects in the posterior mandible, provided that the
correct indications are followed, with the appropriate surgical techniques.

In this specific case, the interpositional grafting technique represented a safe and predictable procedure for
vertical bone augmentation with segmental osteotomy associated with interpositional grafting. Segmental
osteotomies associated with interpositional grafts are considered a predictable technique, provided they are
well indicated and respect biological and technical limits for the rehabilitation of atrophic mandibular
posterior regions. Success rates in the literature are very high, as is the survival of dental implants placed in
the augmented areas.

Keywords: Atrophic mandible, Bone graft, Bone augmentation, Vertical ridge augmentation, Interpositional
graft.
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INTRODUCTION

With the loss of dental elements, there are always natural bone dimensional changes, which
often end up making it impossible to install dental implants without the need for grafting procedures
prior to implant surgeries for the aesthetic-functional rehabilitation of our patients. The correction of
vertical bone defects to reestablish the correct relationship of the alveolar crest in posterior regions of
the mandible is considered a great challenge for implantologists (TANAKA, K et al, 2017; De Souza
et al,2021; De Souza et al, 2023).

In the literature, segmental osteotomy associated with interpositional bone grafting has been
shown to be a viable alternative for bone rehabilitation in vertical bone defects in the posterior region
of the mandible, provided that the correct indications are followed, with the appropriate
surgicaltechniques. It is reported to be a predictable and viable technique with low complication
rates. The correction of moderate vertical bone defects (4-8 mm) andin the posterior mandibular and
anterior regions of the maxillae are also indicated to reposition poorly positioned implants and have
high success rates (NOIA, C.F et al, 2012; De Souza et al,2022).

In a prospective, controlled, split-mouth study of 11 partially edentulous patients that
evaluated the stability of dental implants placed in mandibular areas with angiotomies with
interpositional grafts using non-ceramic hydroxyapatite or autogenous grafts tag. After a 1-year
loading period, the implant survival rate was 95.45%, with two implant losses (one from each group).
Among the surviving implants (42 out of 44), two did not meet the success criteria; Therefore, the
success rate of the implantwas 90.90%. Stability measures were similar between groups during the
12-month follow-up (p> 0.05). The interpositional graft technique seems to represent a safe and
successful procedure, at least after a 12-month follow-up (DOTTORE A.M, 2012). In a systematic
review of the literature on the success of Segmental Sandwich Osteotomy of the posterior mandible
in pre-implantation surgery, only 17 articles met the predetermined inclusion and exclusion criteria.
They consisted of 9 retrospective or serial case reports and 8 prospective randomized controlled
trials. Overall, thestudiesincluded 174 patients. In these patients, 214 bone augmentation procedures
with segmental osteotomies associated with interpositional implants were performed in the posterior
mandibula and 444 implants were installed . The follow-up period after implant loading ranged
from 8 months to 5.5 years. The success rate ranged between 90% and 100%. Segmental osteotomies
associated with interpositional grafts should be considered as a well-documented technique for the
rehabilitation of atrophic posterior regions ofthe mandible with long-term postoperative follow-up.
Success rates are very high, as well as the survival of dental implants placed inthe increased area

(KAMPEROS, G et al, 2016).
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DESCRIPTION OF THE CLINICAL CASE

A 37-year-old female patient came to the private clinic reporting functional discomfort in the
posterior region of the mandible, in addition to great aesthetic dissatisfaction. After a detailed
anamnesis, it was found that the patient did not have any systemic involvement. Clinical examination
revealed a severe vertical bone discrepancy in the left mandibular posterior region (Figure 1). On CT
scanning, elements 35, 36 and 37 were absent, as well as an increase in the interocclusal space and
insufficient bone height for the installation of conventional dental implants between the alveolar crest
and the inferior alveolar nerve (Figures 2a and 2b).
posterior of the left mandible .

Figure 1. Initial appearance showing vertical bone defect in the

Figure 2a.

Note the presence of vertical deficiency in the posterior region of the left jaw.

Figure 2b. CT scans.

The case wascarefully planned and the technique chosen was segmental osteotomy with interpositional graft with biomaterial (Geistlich Bio-Oss®)
aiming at the adequate rehabilitation of the alveolar ridge, prior to the installation of dental implants, followed by
prosthetic rehabilitation.
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Incision at the bottom of the groove and detachment.

The anesthetic procedure of inferior alveolar nerve block, lingual and buccal block, was
performed with a 2% lidocaine solution with a vasoconstrictor of 1:100,000 (DFL, Rio de
Janeiro/RJ, Brazil). Soon after, a linear incision was made with an approximate location of 3 mm
below the mucogingival line, giving access to the decodingof the mucoperiosteal flap (Figure 4) and
the creation of two divergent vertical osteotomies and one horizontal osteotomies , using a 701 drill

in high rotation (Figure 5).

\
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Attaching the plate to the block. The bone block remains attached to the lingual periosteum to ensuremaintenance of
irrigation.

Fixation.

Catheters were used to complete the osteotomy in order to avoid laceration of the lingual
mucosa, which is of fundamental importance for the maintenance of bone block irrigation. The
mobilized bone segment was fixed with plates and screws (Figs 6 and 7) at the determined height
(Figure 8). Then, the gap was filled with Bio-Oss® Geistlich) grafting biomaterial (Figure 9) and
stabilized with Bio-G-ide® membrane (Figure 9b). To complete the procedure, a final suture was

performed (Figure 10). After 6 months, agraphic examination was requested (Figures 10b and 10c)

\
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and reopening (Figure 10d) was performed to remove the plaque and install the dental implants

(Figure 11).

Bio-G ide® membrane placement.
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Figure 10.

Final suture.

Figure 10d. Time of reo enn: 6 months after grafting plaque removal.

Final side view.
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CT scan 6 months after grafting. Note the relevant vertical gain obtained.

Figure 11

FINAL THOUGHTS

Vertical bone loss in the posterior jaw , due to the low bone height and the presence of the
mandibular canal, ends up limiting the installation of dental implants in thisregion.

There is also an aesthetic limitation and also from the biomechanical point of view, due to the
increase in the interocclusal space, making thecrown/implant ratio disproportionate due to the
increase in the size of the teeth.

In this clinical case, after evaluating the region to be operated, it was planned to segmental

osteotomy with interpositional xenogenous bone graft (Geistlich Bio-Oss®) andGeistlich Bio-
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Gade® collagen membraney The technique described, when well indicated, is predictable and presents
another great option for performing vertical bone augmentation surgeries in the posterior region of
the mandible.

It is another safe tool within our range of tools to treat vertical atrophies, with less surgical

morbidity compared to other autogenous grafting and osteogenic dysfunction techniques.
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ABSTRACT

Minimally invasive surgery is a technique that aims to reduce pain and recovery time for patients, as well as
minimize complications related to the surgical procedure. Since its origin, with laparoscopy, in 1910,
minimally invasive techniques have been widely used in different areas of medicine, including cardiac,
gynecological, orthopedic surgery, among others.
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INTRODUCTION

Minimally invasive surgery is a technique that aims to reduce pain and recovery time for
patients, as well as minimize complications related to the surgical procedure. Since its origin, with
laparoscopy, in 1910, minimally invasive techniques have been widely used in different areas of
medicine, including cardiac, gynecological, orthopedic surgery, among others.

Laparoscopy was the first minimally invasive technique used in surgery, allowing surgical
interventions to be performed with the aid of an endoscope. This technique has been shown to be
effective in performing abdominal surgeries, such as gallbladder removal, hernias, and appendicitis
(SEMM, 1983).

With the advancement of technology and the miniaturization of surgical instruments, other
minimally invasive techniques have been developed, such as minimally invasive thoracic surgery,
which allows lung and mediastinal surgeries to be performed with less trauma to the patient, and
minimally invasive cardiac surgery, which allows cardiac surgeries to be performed with a smaller
incision (SWANSON et al., 2012).

In addition, the development of new technologies, such as robotics, has allowed surgeons to
perform even more precise and minimally invasive procedures. Robotic surgery is a minimally
invasive technique that allows the surgeon to control surgical instruments through a console, offering
greater precision and control during the procedure (SILVA et al., 2015).

Despite the benefits of minimally invasive approaches, it is important to note that these
techniques require specific skills and training on the part of surgeons, and not all patients are eligible
for this type of procedure. The choice of the most appropriate surgical technique should be made on a
case-by-case basis, considering the individual characteristics of each patient and the type of
procedure to be performed.

Thus, the evaluation of the efficacy and safety of new minimally invasive approaches in
surgeries becomes essential for the improvement of clinical practice and the improvement of surgical
techniques. Clinical studies and economic evaluations are important to determine the applicability
and cost-effectiveness of these techniques, while patient satisfaction must be evaluated to ensure the
quality of care provided.

Therefore, this study aimed to evaluate the efficacy and safety of new minimally invasive
approaches in surgeries, focusing on their clinical applicability and benefits for patients. The specific
objectives are: to identify and analyze the new minimally invasive approaches used in different types
of surgeries; analyze clinical outcomes and cost-effectiveness of using minimally invasive

approaches; reflect on patient satisfaction with new minimally invasive approaches.
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METHODS

To achieve the objectives of this research, a literature review was conducted in order to
identify the new minimally invasive approaches used in different types of surgeries and to evaluate
the clinical results of these approaches.

This chapter presents an evaluation of new minimally invasive approaches in surgery through
a review study, using the qualitative method. The review was chosen because it is an effective
resource for summarizing the empirical or theoretical literature on a given topic, offering an easier
understanding of the subject to the reader.

The steps followed in this review were: identification of the problem, search of the databases,
evaluation of the data, analysis of the data and presentation of the results (WHITTEMORE &
KNALF, 2005). The guiding question adopted for the development of this review was: What is the
scientific evidence related to the evaluation of new minimally invasive approaches in surgeries?

For data collection, the following databases/databases were consulted: Latin American and
Caribbean Health Sciences Literature (Lilacs), via the Ministry of Health's Virtual Health Library,
Scientific Electronic Library Online (SCiELO), Medical Literature Analysis and Retrieval System
Online (Medline), Scopus, Cumulative Index to Nursing and Allied Health (Cinahl) and Web of

Science. The search was conducted between January and March 2023.

RESULTS

Studies published in the last 10 years were selected. The inclusion criteria were: studies that
evaluated the efficacy and safety of new minimally invasive approaches in surgery. Exclusion criteria
included studies that did not present clinical outcomes or that did not address minimally invasive
approaches.

The results of this analysis were obtained based on the reading and analysis of the 16 articles
selected for discussion. It was possible to observe that minimally invasive surgery is a technique on
the rise, being used in several areas of medicine, such as cardiac surgery, gynecology oncology,
treatment of periodontal bone defects, treatment of endometrial cancer, among others.

Among the selected studies, a variety of minimally invasive surgical approaches were
identified, such as video-assisted thoracoscopy, porto-access surgery, myocardial revascularization,
and minimally invasive mitral valve surgery. These techniques offer significant benefits to patients,
such as shorter recovery time, less postoperative pain, shorter hospital stay, and a lower incidence of
complications.

Some of the selected studies reported the use of innovative technologies, such as augmented
reality and gamification, for skills training in minimally invasive surgery. These tools can be useful

to improve the efficiency and quality of surgeon training (SILVA et al., 2015).
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In addition, the comparison between minimally invasive approaches and conventional
surgeries was addressed in some of the selected studies. In general, minimally invasive surgery has
been shown to be a viable and safe alternative for patients with different pathologies.

As will be discussed in the next section, the analysis of the selected articles indicates that
minimally invasive surgery is a promising technique, with great potential to improve the quality of
life of patients undergoing surgical procedures in several areas of medicine. Innovative technologies

can be used to improve the training of surgeons and improve surgical techniques.

DISCUSSION

Minimally invasive surgery (IMC) has gained more and more space in surgical practice,
providing benefits to patients, such as less pain, hospitalization time, and faster recovery. Among the
various specialties, IMT has been used in cardiac, oncological and orthopedic surgeries.

Mohr et al. (1998) present the technique of minimally invasive surgery for mitral valve repair.
The minimally invasive approach was performed through small incisions in the skin, allowing direct
access to the mitral valve without the need for sternotomy. The results presented were positive, with
shorter hospital stay, less bleeding and faster recovery compared to conventional surgery.

In a similar vein, Amorim et al. (2015) presented a study on the use of IMC in gynecology
oncology, highlighting that this approach is safe and effective in selected cases, providing shorter
hospital stay, less postoperative pain, and better aesthetic results.

To assess the importance of the technique, Rodrigues and Barreto (2014) conducted a
systematic review on the use of biomaterials in minimally invasive surgical approaches for the
treatment of periodontal bone defects. The authors highlight the importance of biomaterials in tissue
repair, and the use of these materials can facilitate minimally invasive surgery, reducing the need for
more invasive and aggressive techniques.

In addition to the practical studies, the analysis also deals with the minimally invasive
approach in surgeries as a teaching methodology. Paiz (2014), for example, presented a critical
analysis of the development of an e-book to teach minimally invasive surgery in abdominal wall
hernias. The author pointed out that the use of educational technologies can improve teaching and
learning in minimally invasive surgery, enabling a more complete and up-to-date training of
surgeons.

Ferreira et al. (2020) presented a study on coronary artery bypass grafting. The researchers
discuss the minimally invasive approach as a safe and effective option for certain cases, with shorter
hospital stay and less surgical trauma. In the same area of expertise, Zica et al. (2020) conducted a

comparative analysis between conventional and minimally invasive cardiac surgery in tertiary
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hospitals in the Federal District. The authors highlighted that minimally invasive surgery may be a
safe and effective option in certain cases, with shorter hospital stay and less bleeding.

Another study that shows the effectiveness of the method is by Miranda (2019). The
researcher presented a new approach to transnasal sphenopalatine ganglion block for the treatment of
postdural puncture headache, highlighting the use of minimally invasive techniques for the treatment
of certain pathologies.

To strengthen the use of this approach, Silva et al. (2015) propose the association of the
technique with other technological resources. In their study, the authors looked at the use of
augmented reality and gamification for laparoscopic skills training, underscoring how the use of
these technologies can improve the efficiency and quality of surgeon training.

In the field of minimally invasive cardiac surgery, research addresses the minimally invasive
approach to cardiac procedures, including mitral valve surgery and coronary artery bypass grafting.
These studies indicate that the minimally invasive approach can offer results comparable to standard
sternotomy techniques, with shorter recovery time, shorter hospital stay, and lower postoperative
morbidity (JATENE et al., 1997; CHITWOOD et al., 1997; CASTRO NETO et al., 2012; GAMMIE
etal., 2010).

However, the study by Grossi ef al. (2001) reveal that the long-term outcomes of minimally
invasive mitral valve surgery are still uncertain and that additional studies are needed to determine
whether there are significant differences in long-term survival and clinical outcomes compared with
the standard sternotomy approach.

In the field of minimally invasive general surgery, authors Monteiro (2015) and Anjos (2017)
address the minimally invasive approach to the treatment of gastrointestinal stromal tumor and
endometrial cancer, respectively. Both studies highlight the benefits of minimally invasive surgery,
including shorter hospital stays, lower postoperative pain, and faster recovery. However, the study by
Rocco et al. (2008) shows in his research that there is still significant variability in the practice of
minimally invasive thoracic surgery, which can affect the results and efficacy of treatment.

Overall, studies indicate that the minimally invasive approach may offer many benefits for
patients, including faster recovery, lower morbidity, and reduced length of stay. However, more
research is still needed to assess the long-term outcomes of minimally invasive surgery compared to
standard techniques and to identify best practices for minimally invasive surgery in different surgical

specialties.

CONCLUSION
Based on the articles analyzed, it can be concluded that the minimally invasive approach in

cardiac and thoracic surgeries presents promising results and is a safe alternative for patients.
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Minimally invasive coronary artery bypass grafting, for example, has shown good results with the
use of video-assisted thoracoscopy and suture stabilizer. In addition, the minimally invasive approach
in the treatment of endometrial cancer and gastric GIST has been shown to be efficient and with a
shorter recovery time.

Regarding valve surgeries, studies have shown that the minimally invasive approach is
feasible and safe, with shorter hospital stays and faster recovery. Based on these results, it can be
stated that the minimally invasive approach has been shown to be an advantageous option in relation

to median sternotomy in several surgeries, providing better results and greater comfort for patients.
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ABSTRACT

This book chapter examines the relationship between statin use and statin-induced myalgia, emphasizing the
importance of effective management strategies. It aims to identify the main symptoms, evaluate risk factors,
mechanism of action and especially explore alternative treatments, including the association of statins with
vitamin D. The methodology involved a descriptive and qualitative literature review focusing on databases
such as Scielo, Google Scholar and PubMed, from 1996 to 2024. The results show the need for personalized
approaches in treatment, considering individual variability in response to medication. It is concluded that in-
depth understanding and careful management are crucial to improve treatment adherence and quality of life
for patients.

Keywords: Adverse effects of statins, Statin-induced myopathy, Management of statin-related myalgia,
Interaction of vitamin D with statins.
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INTRODUCTION

Statins are the main class of drugs used to lower serum cholesterol concentration for primary
and secondary prevention of cardiovascular disease. (Rosenson et al., 2024). Although they are
generally well accepted, it is important to be aware of possible side effects, such as muscle aches or
weakness, cramps, and rarely rhabdomyolysis. Statin-associated myopathy is one of the most
common adverse effects observed, and is usually reversible with discontinuation or dose reduction
(lwere, R., et al. 2015).

According to Rallidis et al. (2012), muscle pain, which is usually symmetrical and affects
proximal muscles, is the most frequent manifestation of statin-related myopathy, usually occurring
without elevation in creatinine kinase (CK) levels. It is important to highlight that the
pathophysiological mechanism behind this condition is still unknown and considered multifactorial.
In clinical practice, about one-third of patients using statins have muscle complaints that can be
exacerbated by physical exercise (PEBMED, 2018). In addition, risk factors include drug interactions
and patient characteristics. In this context, ensuring the uninterrupted progress of treatment depends
heavily on the effective management of these pains.

This study is a vital study due to the increasing use of statins and the associated incidence of
myopathy, affecting treatment adherence and quality of life of patients, seeking to identify specific
symptoms, explore personalized management options, and investigate the potential role of vitamin D
in the prevention of statin-induced myopathy, contributing to more effective and safer clinical

strategies.

GENERAL OBJECTIVE
To identify effective clinical strategies in the management of muscle pain in patients treated

with statins.

SPECIFIC OBJECTIVES

The specific goals outlined to achieve this goal include: identifying the main symptoms of
statin-induced myopathy, such as muscle pain, weakness, and cramps; to evaluate the risk factors
associated with the occurrence of muscle pain in patients treated with statins; review diagnostic and
monitoring strategies for early detection of drug-related myopathy; explore therapeutic alternatives
for the management of muscle pain, including dose adjustment, statin change, or use of adjuvants;
and to investigate the relationship between serum vitamin D levels and the development of statin-
induced myopathy, evaluating statin-induced vitamin replacement as a possible intervention. These

specific objectives will serve as a solid foundation for the study and will contribute significantly to
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improving the diagnosis and alternative management of statin-related myalgia, offering new

perspectives for effective and personalized treatments for patients.

METHODOLOGY

The present work consists of a literature review that sought to address results found in
research on the theme in question, either in a comprehensive, orderly or systematic way. Focal points
include symptomatology, risk factors, diagnostic methods, alternative therapies, and the impact of
vitamin D.

The inclusion criteria for this view include specifically investigating statin-induced
myopathy, diagnostic and monitoring techniques, therapeutic interventions, and the correlation
between vitamin D. Any studies that do not directly address these aspects or focus on other statin-
related complications will be excluded.

To carry out the search, several electronic databases will be used, such as Google Scholar,
Scielo and PubMed. The keywords chosen will align with the specific objectives of the study and
will include terms such as "Statin Adverse Effects,” "Statin-Induced Myopathy," "Management of
Statin-Related Myalgia," "Vitamin D Interaction with Statins," and other pertinent terms.

The study selection process will follow a qualitative and descriptive methodology. Initially,
abstracts that seem to meet the inclusion criteria will be identified. Subsequently, the full articles will
undergo a thorough review to assess their adequacy and relevance to the objectives of the study.
Throughout the data extraction process, information pertaining to the occurrence of statin-induced
myopathy will be collected, including documented symptoms, diagnostic approaches, and the
effectiveness of various treatment strategies.

When assessing the quality of studies, their methodological rigor, clinical significance, and
timeliness will be carefully considered. It is important to note that this review will only cover articles
published from 1996 to 2024, which may result in the exclusion of previous research, but ensures
that the information analyzed is current and relevant. In addition, the analysis will be limited by the
specific terms and languages used in the searches, potentially leading to the omission of pertinent

studies that do not align with the designated keywords.

RESULTS AND DISCUSSIONS

According to Paschoalino and Toazza (year), statins, a hydroxymethylglutaryl (HMG) CoA
reductase inhibitor drug, have proven to be effective in reducing the risk of cardiovascular events
such as heart attacks and strokes, mainly reducing cholesterol levels in patients with dyslipidemia.

These drugs are recommended for patients with cardiovascular risk factors and have been shown to
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be effective in both primary and secondary prevention of these events. It is crucial for patients to
adhere to their statin treatment regimen to achieve optimal therapeutic outcomes.

Available statins include lovastatin, pravastatin, simvastatin, fluvastatin, atorvastatin,
rosuvastatin, and pitavastatin, all of which occupy a portion of the HMG CoA binding site, blocking
access of this substrate to the enzyme's active site (Istvan ES, et al. 2001), resulting in an increased
rate of hepatic Low-Density Lipoprotein (LDL) receptor cycling (Ness GC et al. 1996). This means
that under the influence of statins, LDL receptors in the liver are reused at a higher rate, thus
allowing for more efficient removal of LDL, or "bad cholesterol,” from the blood.

Normally, statins by blocking HMG CoA reductase, a specific pathway in the liver, which is
essential for the production of cholesterol, also affects the production of certain important substances
called geranyl pyrophosphate and farneyl pyrophosphate, which play a crucial role in regulating vital
functions in muscle cells. When the production of these substances is reduced, it can result in
changes in muscle function and communication, thus leading to the occurrence of pain.

Symptoms of statin-induced myalgia and myopathy usually manifest as muscle weakness
and/or pain that symmetrically affects proximal muscles. Patients may also experience muscle
tenderness and functional limitations, such as difficulty performing tasks such as raising the arms
above the head, getting up from a sitting position, or climbing stairs. These symptoms are often
described by patients as fatigue or tiredness. In some cases, the discomfort may be asymmetrical.
Additional symptoms reported include cramping (including nocturnal cramps), stiffness, and pain in
the tendons. It is noteworthy that not all patients with these symptoms will have elevated serum
creatine kinase (CK) levels.

According to GELATTI (2016), risk factors related to myalgia secondary to the use of statins
include advanced age (> 80 years), female gender, low body mass index, chronic systemic disease,
use of multiple drugs, alcohol use, and strenuous physical exercise.

In addition, people's response to statins may be influenced by their individual genetics, as
some patients have genetic variations that make them more likely to develop muscle soreness when
using statins. This may be related to how their bodies absorb and process the drug.

According to Khan (2022), the clinical evaluation of statin-associated myalgia involves
distinguishing symptoms directly attributable to statin use from other symptoms that cause muscle
pain. This includes a detailed review of the patient's medical history and symptoms, consideration of
other potential causes of muscle pain, and the use of objective measures such as creatine kinase
levels. Trials in which patients switch between statins and placebo are particularly useful in
determining whether symptoms are actually related to statins.

Smith CC (2003) stated that, despite the increased risk of myopathy associated with statin

therapy, routine monitoring of serum creatine kinase (CK) levels is not recommended based on a
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retrospective study of more than 1,000 patients in primary care practices. There were no obviously
abnormal CK values, and only two moderately abnormal CK values may be related to statin use.
However, it is useful to obtain baseline serum CK before initiating statin therapy as a reference at
symptom onset.

According to a study by Alonso R (2019), to avoid premature discontinuation of statins due to
muscle pain in high-risk patients, it is critical to emphasize the proven cardiovascular benefits of
statins in patients. Lifestyle changes, such as diet modification, exercise, and smoking cessation, play
a key role in lowering cholesterol levels and improving other cardiovascular risk factors, thereby
helping to reduce it. Several statin-based strategies have been proposed to control muscle symptoms,
such as switching to another statin, reducing the dose (withdrawal) or frequency (intermittent
dosing), or repeating the same statin therapy. If the new approach is well tolerated, the dose can be
increased gradually to achieve LDL-C targets with little or no muscle discomfort. For patients who
cannot tolerate daily statins, dosing every other day or twice a week is a viable option. Rosuvastatin
and atorvastatin have a longer half-life and can therefore be used part-time. For patients who
reported muscle symptoms to their doctors, the most common recommendation was to switch to
another statin.

If statins are not well tolerated, alternative cholesterol-lowering agents, alone or in
combination with the maximum tolerated dose of statin, are recommended to achieve LDL-C targets.
Ezetimibe is preferred when added to lower doses of statins or alone, and can reduce LDL-C by 20%
and is generally well tolerated.

If ezetimibe is insufficient to meet LDL-C goals, consider adding a fibrate. Fibrates reduce
LDL-C levels by approximately 15%, and their cardiovascular benefits have been demonstrated in an
analysis of randomized controlled trials in patients with hypertriglyceridemia. However, because of
the potential for myopathy, the use of gemfibrozil with statins should be avoided. In this context,
fibrates such as fenofibrate are preferred as they have a lower risk of adverse interactions.

In addition, Hou Q (2022) showed that vitamin D (250HD) levels were significantly lower in
patients with statin-associated myopathy compared to patients without myopathy and patients with
vitamin D deficiency and muscle intolerance to statins, vitamin D supplementation can increase the
statin tolerance rate to 89%. Taken at first glance, these results suggest an association between low
250HD levels and statin-induced myopathy and evidence that vitamin D supplementation may help
improve statin-related muscle intolerance in patients with hypovitaminosis D. However, these results
are mixed and more research is needed to confirm this association and better understand the

underlying mechanisms.
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FINAL THOUGHTS

This study highlights risk factors for statin-induced myalgia, which include older age, female
gender, low body mass index, and strenuous exercise. In addition, it depicts alternative management
that involves adjusting the dose of statins or switching them to types that are less likely to cause
myalgia. In addition, alternate-day administration is a viable option. It was evidenced that the
combination with ezetimibe was also shown to be effective, offering a further reduction in LDL-C
levels with fewer muscle adverse effects. In addition, research points out that vitamin D
supplementation may be beneficial for patients with vitamin D deficiency and muscle intolerance to
statins. Future research should explore more individualized strategies for the management of statin-
induced myalgia, considering genetic and metabolic variations in patients. It is also important to
further investigate the relationship between vitamin D deficiency and statin tolerance. In this sense,
the search for predictive markers of statin intolerance and the development of new lipid-lowering
agents with a lower incidence of muscle side effects are other promising fields. Therefore, this
research may lead to a better understanding and management of statin-related myalgia, expanding

therapeutic options and improving patients' quality of life.
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ABSTRACT

Only around 1% of malignant tumors in adult patients are soft tissue sarcomas, but they have high rates of
unfavorable outcomes. Based on the high prevalence of pathologies in the daily life of hospital emergencies
that may have a similar clinical presentation, it is difficult to reach this diagnosis in the first doctor-patient
contacts, with the need for great expertise on the part of the doctor to correctly manage the case.
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Soft tissue sarcomas account for less than 1% of all malignant tumors in adult patients®. These

INTRODUCTION

tumors can be present in any age group and develop in any part of the human body, composing a
heterogeneous group with more than 100 subtypes of neoplasms2. Based on the low prevalence of
these tumors and the differential diagnosis with other emergency surgical pathologies, we chose to

report this case.

CASE REPORT

LFG patient, female, 65 years old, complained of pain and bulging in the medial aspect of the
right thigh started about 1 week ago, associated with an isolated febrile peak. Report of low back pain
with irradiation to the ipsilateral lower limb in the last month, with no significant findings during
orthopedic evaluation.

Physical examination revealed a painful bulge of about 12 cm in diameter on the medial
aspect of the right thigh, associated with local heat, with no other findings.

However, there were no significant findings on laboratory tests, however, on US and CT
scans, a large intramuscular expansive lesion was found in the right thigh, with an apparent origin
near the heterogeneous adductor muscles, with cystic/necrotic areas in between, with partially
circumscribed borders, with heterogeneous contrast enhancement, measuring approximately 13.8 x
8.8 x 13.0 cm. No signs of bone invasion. Associated with edema and densification of the
subcutaneous tissue of the region.

An incision was made at the affected site to drain the collection, showing clots associated
with a fibrous capsule in the middle and persistent bleeding during tissue resection.

The patient had a good clinical evolution and was discharged from the hospital after 1 day
postoperatively, with outpatient follow-up where the patient and companion were informed of the
anatomopathological result, which showed mesenchymal malignant neoplasm compatible with high-
grade sarcoma (high mitotic index) associated with hematoma and referral to the referral service for

oncological treatment.
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Figure 2: Rig phlogistic signs

Source: The authors collection.

DISCUSSION

Soft tissue sarcomas are a group of pathologies that, despite their low prevalence in Brazil,
have a high potential for fatal outcomes and can progress to metastatic disease in up to 50% of cases
and, of these, about 80% will progress to death within 2 yearst. These tumors have diverse clinical
presentations, and may develop superficially or deeply into the tissues, evolve slowly or quickly, and
be painless or even extremely painful, making early diagnosis and treatment even more difficults.
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ABSTRACT

Objective: To analyze guidelines and protocols for the care of respiratory emergencies in children up to two
years of age in the literature. Methodology: this is an integrative review of the literature, using the guidelines
of the PRISMA Protocol, the research question was formulated based on the PICo strategy (P — Children up to
two years of age, | — Guidelines and protocols for respiratory emergencies, Co-Emergency): What is the
evidence available in the literature on the guidelines and protocols for respiratory emergency care in children
up to two years of age? Contemplating the studies published from January 2018 to July 2023, available in
full, focusing on protocols for children up to two years of age with no lower age limit, not restricting
language, place of origin or method used. Articles found in the databases with the Virtual Health Library
(VHL), Cochrane Library. Embase, Pubmed, Scopus, Web Of Science to the use of the RAY YAN® program.
Results: four studies included the sample, including the affirmation of the use of poractant alfa for the
treatment of severe acute respiratory syndrome in children under two years of age, with an improvement in the
mortality rate of 20.4%. The efficacy and fundamental use of hospital medical materials for the management
of the advanced airway and reduction of surgical management is proven, reducing the patient's exposure to
unnecessary events. And the use of specific medication for the treatment of cases of anaphylaxis and asthma in
the first hour. Continuing education training is essential for team harmony, assertive communication and
provision of intensive care in order to reduce damage and possible vital complications leading to death. Final
considerations: interventions for the clinical management of pediatric respiratory emergencies should follow
the ABCDE evaluation method, considering the specificities of each stage of development (less than 30 days,
up to one year, up to two years). The administration of surfactant to children younger than 30 days of age is
noteworthy, with the potential to reduce the mortality of infants with severe acute respiratory syndrome, and
the rigorous evaluation of the indication for orotracheal intubation.

Keywords: Nursing, Emergency, Pediatric Respiratory Distress Syndrome, Respiratory Distress Syndrome of
the Newborn, Clinical Protocols, Evidence-Based Practice.
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INTRODUCTION

Emergencies are defined based on an unforeseen health problem with or without risk to life,
requiring immediate care. Emergency consists of occurrences in which there is an imminent risk to
life or great suffering requiring immediate care (CFM, 95). Emergency rooms and emergency rooms
are the care loci that receive individuals in urgent and emergency situations, who require specific
assistance for the return of life stability (Ribeiro et al., 2019).

Pediatric emergencies often occur due to respiratory diseases, and are considered a public
health problem, since infections are recurrent and seasonal, with a higher prevalence in winter. In this
sense, climatic variations contribute to the emergence and/or worsening of respiratory diseases in
children. Cold and dry air irritates the upper airways, generating symptoms of runny nose, nasal
congestion and shortness of breath, increasing the risk of seeking urgent and emergency services
(Joshi et al., 2020).

The Acute Respiratory Infections (ARIs) that most affect children are asthma, community-
acquired pneumonia, especially respiratory syncytial virus, human rhinovirus, influenza,
parainfluenza, and adenovirus (Neto et al., 2018). AKI signs are identified by parents through cough
associated with hyperthermia (Joshi et al., 2020).

In developing countries, pediatric care for lower respiratory tract infections predominates, due
to their living conditions and hygiene. In developed countries, the hospital setting is characterized by
respiratory diseases of viral etiology (Rahim et al., 2023). In Brazil, there is a prevalence of children
complaining of cough and fever (Silva ef al., 2021).

Respiratory emergencies in children cause about four million deaths annually in children
under five. Worldwide, in 2015, 920,136 deaths due to pneumonia were described, representing 15%
of deaths in this age group (Souza ef al., 2020). In Brazil, between 2009 and 2018, there were 18,902
deaths of children associated with respiratory problems, with a mortality coefficient of 0.64 deaths
per thousand live births, with the highest mortality rates observed in the Southeast (34.96%) and
Northeast (30.67%) regions (Souza et al., 2020).

The nursing team is among the professionals who stand out in the care of children in urgency
and emergency (Oliveira ef al., 2020). According to the National Policy for Emergency Care
(PNAU), nursing professionals should perform the reception, risk classification, diagnosis and care
necessary for the sick person (Brasil, 2011).

In the face of pediatric respiratory emergencies, nursing professionals have the duty to have
technical-scientific competence to act effectively and in a timely manner, impacting on a better
prognosis for the individual (Flores et al., 2020). Law No. 7,498, of July 25, 1986, provides for the

practice of nursing: nurses must coordinate the actions to be performed by the members of the
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nursing team, following guidelines for their execution, assisting in the team's care plans for pediatric
emergencies, raising safety and readiness for care (Brasil, 1986).

Nurses should apply pathophysiological knowledge through anamnesis and physical
examination, combined with the use of protocols during pediatric care (Santos et al., 2020). In this
sense, pediatric emergency care requires the understanding of anatomical and physiological
singularities, which change with child development (Collet et al., 2020). However, there is a gap in
the literature regarding the development of exclusive risk classification protocols for children in
urgent and emergency situations, which may compromise the care provided to children. Added to this
is the scarcity of protocols for respiratory emergencies, infections that contribute to increasing
morbidity and mortality rates in the world. Between 2015 and 2016, infant mortality rates increased
again after 26 years, with an increase of 5.3% in the country (UNICEF, 2019).

In view of the above, the importance of using protocols for the care of pediatric respiratory
urgencies and emergencies is evidenced, in order to qualify care, promote quality of life and the well-
being of children. In addition to fostering welcoming and humanization throughout the care process.
Thus, the objective of this study is to analyze the literature on guidelines and protocols for the care of

respiratory emergencies in children up to two years of age.

METHODOLOGY
TYPE OF STUDY

This is an integrative review of the literature, which followed the guidelines of the PRISMA
Protocol (Moher et al. 2009). The research question was formulated based on the PICo strategy
(Hulley; Newman; Cummings, 2015): (P — Children up to two years of age, | — Guidelines and
protocols for respiratory emergencies, Co-Emergency): What is the evidence available in the
literature on guidelines and protocols for respiratory emergency care in children up to two years of

age?

STUDY SELECTION

The following inclusion criteria were adopted: original articles, published in the last five years
(between January 2018 and July 2023, a period selected in order to detect the most recent
publications), available in full electronically, with a focus on children aged less than or equal to two
years, the language, the location of origin of the productions and/or the method used were not
restricted. The exclusion criteria were: articles that diverge from the reflections proposed by this
study, literature reviews/reflections, editorials, brief communication, clinical trial projects, abstracts
of annals, theses, dissertations, course completion work, epidemiological bulletins, management

reports, books and articles that did not provide the abstract.
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Data collection took place between April and July 2023, using the following terms included in

DATA COLLECTION

the Medical Subject Headings (MeSH): Nursing, Emergency Room; Child health; Respiratory
Distress Syndrome, Pediatric; Infantile Respiratory Distress Syndrome; Protocol, Clinical. In the
search strategies PUBMED, EMBASE, SCOPUS, Web of Science and Cochrane. In the Virtual
Health Library (VHL) through the Health Sciences Descriptors (DeCS): Emergency Nursing;
Pediatric Respiratory Distress Syndrome; Respiratory Distress Syndrome of the Newborn; Clinical
Protocols. It is noteworthy that for this collection, only the keywords were used, discarding the
synonyms presented. In order to enhance the retrieval of articles, a cross-search between keywords
was used by means of the Boolean connector "AND", adopting the same combination in all search
locations. Data collection was carried out by two researchers, in a different way, and the

disagreements were discussed until there was a consensus.

DATA ANALYSIS AND PROCESSING PROCEDURES

The articles were selected and identified in three stages: 1) Reading the titles and abstracts of
the studies and excluding those that did not fit any of the criteria; 2) Full reading of all articles
selected in the first stage; 3) Selection of works that fit the eligibility criteria. It should be noted that
duplicate articles in the databases were excluded after reading them in full in order to avoid exclusion
errors.

To facilitate the extraction of the information contained in the studies, RAYYAN,® a free
online software, was adopted, used to assist in conducting systematic and integrative reviews, by
exporting the data from the databases, creating a selection of information from the articles that
facilitate their selection, namely: identification, title, year of publication, indexing base, journal, level
of evidence, Objective, study design, main results, and conclusion. To identify the level of evidence
of the selected works, the criteria proposed by Galvao (2006) were adopted: level I systematic
reviews or meta-analyses of Randomized Controlled Trials (RCTs); level II: evidence obtained from
at least one well-designed RCT; level III: well-designed clinical trials without randomization; level
IV from well-designed case-control and cross-sectional studies; level V obtained from systematic
reviews of descriptive or qualitative studies; level VI from a single descriptive or qualitative study;
and level VII: evidence originating from the opinion of authorities and/or expert committees.

The results were structured in tabular format and the data were discussed according to the
literature. Ethical aspects were preserved, and all authors of the articles included in this review were

appropriately referenced.
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RESULTS AND DISCUSSION
A total of 1,895 articles were found in the search strategies, and after applying the eligibility

criteria, four articles that covered the research question were selected.

Figure 1. Flowchart of the selection of articles that contemplated was under review of the literature. Maringa, PR, Brazil,
2024. (n=4)

Nimero de relatos identificados em

‘ Elegibilidade | [ Artigos encontrados nas bases de dados (n=1.895). | =
outras fontes (n=2)

Apds leitura de titulo selecionado artigos para Artigos excluidos apds a leitura do
leitura de resumo. (n=1.818) = resumo por fugirem da temdtica
U proposta (n= 66)
Inclusdo I Selecionados artigos para leitura na integra. (n=11) l = Artigos excluidos pos leitura na
B integra. Ndo apresentam protocolos

Artigos selecionados. (n=4).

fundamentais (n= 7)
‘ Identificagdo | ‘ ‘

None of the studies selected for this review were developed in Brazil or even in South
America, demonstrating the scarcity of productions on the subject. The articles were published in

English (n=4). Table 1 shows the characterization of the articles included in this review.

Table 1. Characterization of the articles that included the integrative literature review. Maringd, PR, Brazil, 2024. (n=4)

ID Title Authors Year of Country | Tongue Level of
publication evidence
Al A shared protocol for Wolfler, Andrea; 2019 Italy English 6
porcine surfactant use in PLATE, Mark;
pediatric acute respiratory Amigoni, Angela;
distress syndrome: a SANTUZ,
feasibility study Pieranténio; Gitto,
Eloisa; Rossetti,
Emanuel; Tinelli,
Carmim; Montani,
Cinzia; Savron,
Fabio; Pizzi,
Simone; D'amato,
Luigia; Mondardini,
Maria Cristina;
Conti, Giorgio; De
Silvestri, Annalisa
A2 | Evaluation of a program | Ding, X.; Money, L.; 2021 Tanzania English 3
resuscitation training Msellem,
neonatal care professionals | M.l.; Hu, Y.; Qiu, J.;
healthcare in Zanzibar, Liu, S,;
Tanzania: a pre-post Zhang, M.; Zhu, in,;
intervention study Latur, J.M.;
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Van de Voorde, P;
Turner, N.M.;
Djakow, J.; de

Lucas, N.;
Martinez-Mejias, A.;
Biarent, D.;
Bingham, R;
Brissaud, O.;
Hoffmann, F.;
Johannesdottir, G.B.;
Lauritsen, T.;
Maconochie, I.

A3 European Resuscitation 2021 English
Council Guidelines 2021:

Paediatric Life Support

Belgium

A4 Airway emergency 2020 USA English 6
management in a pediatric
hospital before and during

the COVID-19 pandemic

Christopher S.
Thom; Hitesh
Deshmukh; Leane
Soorikian; lan
Jacobs; John E.
Fiadjoe; Janet Lioy

Source: the authors (2024).

The studies included preterm newborn children up to two years of age, with weight ranging
from less than one kilogram to more than four kilograms. Other relevant information about the

studies is shown in Table 2.

Table 2. Information on the studies included in this review (objective, method, main results). Maringa, PR, Brazil, 2024.

(n=4)

ID Objective Method Main Results
Al To evaluate the use of a Multicenter 69 children received treatment with
protocol on the use of observational study poractant alfa for the treatment of
poractant alfa in Acute respiratory syndrome.
Respiratory Distress Syndrome 54 children had severe ARDS.
(ARDS) in children under two 11 children died, 10 had complex
years of age. comorbidities.
Two children died during
extracorporeal membrane therapy
(ECMO).
Mortality rate: 20.4%.
A2 To evaluate a neonatal Intervention study (pre- | Through the training and education
resuscitation training program post intervention) of 23 health professionals over two
delivered over a two-year years, an increase in knowledge,
period to health care workers in care and management of children in
Zanzibar, Tanzania. Cardiorespiratory Arrest was
obtained.
The team's performance in the face
of complications over the years
increased from 32.26 to 42.23.
A3 Provide guidelines on the Guidline Multiprofessional material for

management of critically ill
infants and children, before,
during, and after cardiac arrest.

the management of infants and

children through interventions such
as the use of adrenaline for cases of

anaphylaxis. Corticosteroid
administration in the first hour when

the asthmatic state occurs.

Score verbal and non-verbal
communication in order to provide
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appropriate assistance.
Harm reduction in life-threatening
emergencies that could lead to
cardiorespiratory arrest.
A4 To evaluate the effect of a Retrospective cross- With the use of the program, the
Neonatal and Infant Airway sectional study number of events remained constant,
Emergency Program to being approximately 12 cases per
improve medical responses, year. All new cases were treated
communication, equipment use, with the necessary equipment and
and outcomes for all infants specialists. Emphasis on the use of
requiring emergent airway the flexible fiber-laryngoscope and
interventions in the neonatal the Benjamin laryngoscope in
and infant intensive care unit emergency events. The use of a
(NICU). bronchoscope has helped to reduce
surgical management due to greater
airway protection.
Source: the authors (2024).

The main (general) interventions in respiratory emergencies for children under two years of

age are shown in the table below and followed the ABCDE method of approach to critically ill

patients, with the specificities arising from age being pointed out (Chart 1).

Table 1. Interventions for the emergency care of children under two years of age. Maringd, PR, Brazil, 2024. (n=4)
Interventions

ABCDE
Method
Evaluation
The - Keep them pervious, and vacuum when necessary; alignment and tilt of the head and
Establish jaw, alignment of the body;
airways - If unconscious, consider it an invasive airway with an orthotracheal tube of adequate
size, avoiding pushing the tongue back during insertion;
- If semi-conscious, consider nasopharyngeal airway to avoid if skull base fracture is
suspected.
B - Check respiratory rate: up to 30 days (upper limit of normal 60 breath movements
Respiration per minute (mpm), lower limit of normal 25 mpm), up to one year (upper limit of
normal 50 mpm, lower limit of normal 20 mpm), up to two years (upper limit of
normal 40 mpm, lower limit of normal 18 mpm);

- Abnormal sounds accompanied by retractions (notch and/or accessory muscles),

grunts; thoracic expansion; Oxygenation; consider the use of capnography and

thoracic ultrasonography;
- Provide oxygen to achieve target saturation of 94% or more (with as little
supplemental FiO2 (fraction of inspired oxygen) as far as possible);
- Not administering preventive oxygen therapy;

- Initiate oxygen therapy at high FiO2 based on clinical signs of circulatory or
respiratory failure, and titrate oxygen therapy as soon as SpO2 and/or PaO2 (Partial
Pressure of Oxygen) becomes available;
- Consider high-flow nasal cannula (HFNC) or non-invasive ventilation (NIV) for
children who do not respond to low oxygen flow;
- In hypoxemic children despite Positive End Expiratory Pressure (PEEP) (elevated
(>10 cmH20) and standard optimization measures, consider permissive hypoxemia
(reduced oxygenation target for SpO2 88-92%);
- Mechanical Ventilation: adjust respiratory rate (and expiratory time) and/or tidal
volume (CV) according to age. Use a VT of 6 to 8 ml/kg LW (ideal body weight),
considering, among others, the physiological and apparatus dead space (especially in
younger children). The dead space of the appliance should be minimized. Look for
normal chest elevation. Avoid hyperinflation as well as hypoventilation.
C Check pulse rate - up to 30 days (upper limit of normal 180 bpm, lower limit of
normal 110 bpm), up to one year (upper limit of normal 170 bpm, lower limit of

Circulation
normal 100 bpm), up to two years (upper limit of normal 160 bpm, lower limit of
normal 90 bpm);
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- Capillary filling time;
- Urine output;
- Level of consciousness;
- Assess preload: jugular veins, palpation of the liver, crackles;

- Check blood pressure - up to 30 days (systolic blood pressure - upper limit of normal
75 mmHg, lower limit of normal 50 mmHg), up to one year (upper limit of normal 95
mmHg, inferring limit of normality 70 mmHg);

- Consider collection of laboratory tests and lactate serials and cardiac ultrasound,;

D
Disability

- Verify the level of consciousness using the Glasgow Coma Scale (GCS): <8 (level
of consciousness incompatible with reflexes that can preserve the airway), AVPU
(Verbal-Pain-Unresponsive);

- Size, symmetry and photoreaction to light;

- Recognize the seizure as a neurological emergency.

- Check capillary blood glucose if consciousness is altered and/or potential
hypoglycemia. Collection in the calcaneal region avoiding the central area,

- When hypoglycemia is present (50-70 mg/dl or 2.8-3.9 mmol/L). It should be treated
with maintenance glucose (6-8 mg/kg/min) or orally (0.9 g/kg tablet or equivalent)
plus carbohydrate.

- If hypoglycemia is (<50mg/dl (2.8 mmol/L) with neuroglycopenic symptoms, it
should be performed in two ways, the first using 0.3 g/kg bolus IV glucose in 10% or
20% solution. In the absence of 1V glucose, IM or SC glucagon (0.03mg/kg or 0.5mg
<25kg or 1 mg >25Kkg) is used.

- Retesting is required 10 minutes after the end of treatment. Targeting above 50
mg/dl and focus blood glucose of 100 mg/dL.

- Sudden unexplained neurological symptoms, especially those that persist after
resuscitation, neuroimaging should be performed urgently.

In order to assist teams working in emergency units that care for children under two years of

age, the main materials that should be available in the service for airway management were collected

Source: the authors (2024).

from the literature (Chart 2).

Table 2. Materials used for Orotracheal Intubation (OTI) of children under two years of age that should be available in

emergency units. Maringd, PR, Brazil, 2024. (n=4)

Airway equipment

Other equipment

Direct laryngoscopy handles and slides (size 00, 0, 1)

Notification system and telephones for the entire
hospital

Videolaryngoscopy cables, blades and monitors (size
0,1)

Personal protective equipment (gown, gloves, N95
masks, surgical masks)

Benjamin Laryngoscopes

Viral filters for in-line use (15mm inner diameter,
22mm outer diameter)

Flexible fiber-optic laryngoscopes and monitor tower
(2.2 mm and 2.8 mm with suction)

Endotracheal tubes (2.0, 2.5, 3.0, 3.5, 4.0)

Alligator tweezers (large, small)

Tracheostomy surgical set with traditional neonatal
and pediatric size (size 1, 1.5) and nasopharyngeal
(sizes 6.5-8.5) tracheostomy tubes.

Laryngeal mask (traditional and intubation MLs,
sizes 1, 1.5)

Nasopharyngeal airway (sizes 6.5-8.5)

Source: the authors (2024).
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Among the resources used for the management of respiratory emergencies in children,
especially newborns, the use of surfactant was evidenced. In study A1, the surfactant used was
poractant alfa, administered to premature infants with pulmonary dysplasia on mechanical ventilation
with plateau pressure < 30 cmH20 and PEEP >5 cmH2O. The surfactant is administered according to
the age of the child, for those under one month, it is recommended to use 100mg/kg diluted in 0.9%
saline solution in a ratio of 1:2 to be administered via tracheal cannula. When the child is more than
30 days old, its use occurs in two stages: starting with washing with a solution of 20mg/kg diluted in
saline solution until obtaining a solution of 4 to 5 ml/kg, whose purpose is to remove inflammatory
mediators, generating the whitening of the alveoli and bronchi. The second dose will be prepared at
30mg/kg diluted in saline solution in a 1:2 ratio with the aim of restoring endogenous surfactant (A1).

The literature shows that the milestone in the reduction of newborn mortality occurred in the
80's after the early use of surfactants. Prematurity can favor the development of severe acute
respiratory syndrome, as well as peri-intraventicular hemorrhages, tension pneumothorax, pulmonary
dysplasia, sepsis, and even death due to the lack of exogenous surfactant (Oshiro ef al., 2023).

A study identified that the administration of surfactant through the tracheal route has greater
efficacy in the distribution of newborns with severe acute respiratory syndrome (Rebello et al.,
2015). For children using continuous positive airway pressure (CPAP), surfactant should be
administered through a thin catheter, with the aid of a laryngoscope introduced into the trachea,
avoiding the use of positive pressure under the airways. However, this technique requires sedation,
resulting in depression of the respiratory system and consequent intubation, and the use of a laryngeal
mask is an alternative. It is reiterated that in Brazil, the laryngeal mask can only be used by children
weighing more than two kilograms (Oshiro et al., 2023).

The studies included in this review presented clinical protocols that address the management
of severe conditions that represent the main causes of respiratory emergencies in children: respiratory
failure, asthmatic status, and anaphylaxis (A1, A3). For the management of respiratory failure (RI),
initially the cervical should be aligned and airway patency established, and orotracheal aspiration
should be performed only if necessary and carefully (A3). It is essential to administer low-flow
oxygen, if there is no good response, choose oxygenation via high-flow nasal cannula or non-
invasive ventilation in the presence of RI or hypoxemia (A1). Due to the immaturity of the nervous
system of infants, whose response consists of activation of the parasympathetic system, hypoxemia,
and bradycardia, it is essential that professionals are able to manage the airways properly (Gomes et
al., 2022).

The results highlighted the relevance of rigorously evaluating the indication for orotracheal
intubation and mechanical ventilation of each child (A3). The literature establishes the use of an

endotracheal tube with cuff when the child has lung disease associated with reduced lung compliance
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or increased resistance, and cuff pressure should be maintained between 20 and 25 cm of H20, in
order to reduce the risks of aspiration and tracheal injury (Gomes et al., 2022).

When the child is unconscious, the route of choice for airway management should be
oropharyngeal intubation with a cannula of appropriate size for the child. In the case where the child
1s semi-conscious, opt for nasopharyngeal intubation, except in cases where skull base fracture or
coagulopathy is suspected (Gomes et al., 2022).

Differing from these findings, a study indicated the use of videolaryngoscopy as the standard
technique for all intubations, as it reduces the risk of injury to the airway handled in the emergency
room (Borges et al., 2022). The alternative use of direct laryngoscopy with Macintosh or
videolaryngoscopes is used in difficult airways and/or if intubation fails, as it allows visualization of
the airway without the need to perform the alignment of the oral and pharyngeal axes, reducing the
force used and the movement of the cervical spine. Thus, intubations with videolaryngoscopy have a
high number of successful intubations in the first attempt (Mandal ef al., 2015).

Study A3 suggests the use of the DOPES acromion for the evaluation of children on
mechanical ventilation who suddenly deteriorate their clinical condition, as follows: D —
displacement of the orotracheal tube or mask; O - obstruction of pipe, circuit, via area; P -
pneumothorax; E — equipment (oxygen, pipes, fittings, valves); and S - stomach (abdominal
compartment). Orotracheal intubation may result in the introduction beyond the Carina of the
Trachea, generating bronchial selectivity, or be introduced into the esophagus escaping from the
airway. Obstruction due to torsion, foreign body, secretion, or blood may occur. Pneumothorax and
finally, there may be a failure in the ventilation system, such as interruption in the power supply,
disconnection of the oxygen source or circuit, preventing ventilation exchange and gas exchange
from being effective (Gomes et al., 2022).

Asthma flare-up is associated with a higher chance of developing respiratory failure among
infants due to hypoxemia caused by the disease. Thus, children who have an oxygen saturation of less
than or equal to 92% should be hospitalized, and those with a saturation below 90% require more
aggressive treatment (Pastorino et al., 2021).

A key point is the recognition of the severe crisis, which occurs through anamnesis and
physical examination, in addition to the determination of pulmonary function, arterial blood gas
analysis (due to compensation, initially the partial pressure of carbon dioxide (PaCo2) may be normal
or reduced) and chest X-ray (A3). Similar data were found, since the indication of tests to evaluate
children with asthma are situations in which the clinical picture does not respond to treatment or
there are complications (Pastorino ef al., 2021).

The Brazilian Ministry of Health determines that the diagnosis of asthma in children is

clinical, through the evaluation of birth history and possible previous respiratory infections. The
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allergic version is the most prevalent in childhood, and may be associated with the allergic disease
passed on by its descendants, such as eczema, allergic rhinitis, food or drug allergies (Brasil, 2021).

The treatment described consists of the administration of oxygen in order to maintain
saturation between 94% and 98%, the use of a short-acting beta-2 agonist, by means of spacers, such
as the use of albuterol (2.5-5 mg, 0.15mg/kg) which has a half-life between two and four hours,
associated with an anticholinergic such as ipratropium bromide (0.25-0.5 mg) which has a short-
acting half-life ( A3). In this aspect, divergences have been noted in the literature, since salbutamol
may trigger a vasodilation effect superior to bronchodilation, and may worsen oxygen saturation
parameters after its administration in the first 30 minutes (Pastorino ef al., 2021).

Within the first hour of treatment, systemic corticosteroids (prednisolone 1-2 mg/kg, with a
maximum of 60 mg/day) should be administered. The use of corticosteroids in treatment is due to
their effect on reducing inflammatory cells by inhibiting the production and survival of eosinophils, T
lymphocytes, mast cells, dendritic cells, and chemotactic mediators, with efficacy in reducing
symptoms and asthmatic exacerbation (Ramadan et al., 2019).

There are two forms of treatment, dual and triple therapy, the first is the management of
asthma attacks with the use of inhaled corticosteroids associated with long-acting agonist § (LABAs)
or the combination of both and the addition of long-acting muscarinic antagonists (LAMASs) in more
severe cases as the first choice or without improvement after the use of dual therapy. When
compared, triple therapy leads to improved asthma control and a decrease in severe symptoms, a
lower number of non-serious adverse events, but no difference in quality of life or mortality
(Rosenberg, 2021).

When a serious and life-threatening event occurs, it is necessary to use intravenous
magnesium sulfate in a single dose of 50 mg/kg for 20 minutes (maximum dose of two grams). In
children, isotonic magnesium sulfate can also be used as a nebulized solution (2.5 ml of 250 mmol/l;
150 mg) (A3). The use of magnesium sulfate helps in the treatment of severe asthma, due to its effect
on the relaxation of smooth muscle tissues, through the inhibition of calcium and myosin ligament
and by blocking cholinergic neuromuscular transmission that excites muscle fibers, causing a
reduction in severity (Wongwaree et al., 2022).

The use of nebulization with magnesium sulfate (MgSO4) is an alternative, has a low cost and
no adverse effects, making it possible to use it in communities with or without financial resources
(Alansari et al., 2015). The literature shows that nebulization with MgSO4 is a side effect, the
sensation of nasal stinging, and in one case, it evolved to episodes of mild vomiting (Wongwaree et
al., 2022).

When used early, it may obtain a better outcome with nebulization of MgS0O4 when the

symptomatology occurs before six hours, reducing the severity from the beginning of treatment
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(Wongwaree et al., 2022). However, a study conducted with patients who used nebulization with
magnesium or placebos resulted in similarities in their behavior in severe cases, with no difference in
the duration of treatment or discharge. Concluding that it is rarely an effective treatment (Alansari et
al., 2015). Anaphylaxis is determined by severe, life-threatening systemic hypersensitivity (Manhaes
et al., 2021) The incidence of anaphylaxis cases ranged from 1-761 per 100,000 people per year, and
can be induced by foods such as peanuts, nuts, seafood, and eggs, being more prevalent than those
induced by insects or anesthesia. Boys are more susceptible to anaphylaxis than girls when they are
younger than 10 years, above this age there is an inversion, and the incidence is even higher among
girls (A2).

Deaths due to anaphylactic shock are rare in children under two years of age. Mortality is
estimated at 0.05-0.51 per million people per year for drug cases, 0.03-0.32 for food, and 0.09-0.13
for poison-induced (Cardona et al., 2020; Turner et al., 2017). We found a description of a five-
month-old infant, previously diagnosed with cow's milk allergy, who, after ingesting cereal with
traces of milk, developed anaphylactic shock and died (Manhaes et al., 2021).

The articles that make up the review reiterated the importance of identifying anaphylaxis as
early as possible in order to start treatment assertively as soon as possible. The medication of choice
consists of adrenaline (epinephrine) administered intramuscularly, especially in the vastus lateralis
muscle of the thigh (dose 0.01 mg/kg, up to 0.15 mg in children under six years of age), if symptoms
do not cease quickly (five to 10 minutes), a second dose of adrenaline may be administered (A3). The
recommended route is intramuscular due to its good tolerance, since several patients have a previous
history and use the epinephrine pen at the onset of symptoms, reducing the mortality rate. For the use
of the intravenous route, the patient must be in a hospital environment, monitored and administered
with the aid of a continuous infusion pump, if the aid of other necessary devices or resuscitators is
necessary. Incorrect use can lead to fatal arrhythmias (Cardona ef al., 2020).

In addition to pointing out the interventions that should be part of the clinical protocols for
pediatric respiratory emergency care, the studies highlighted the relevance of hospital services
instituting continuing education programs that promote the continuous training and updating of
multidisciplinary teams that work in the care of children (A2, A4). Training related to
cardiopulmonary resuscitation of children is effective when theoretical-practical resources are
articulated, eliciting critical and reflective thinking, initiative and empowerment of the team for
decision-making in the face of cardiopulmonary arrest in children (A2). The presence of a trained
multidisciplinary team helps prevent errors associated with care, increasing patient safety (Matias et
al.,2021).

The use of tools for quick and effective communication among professionals was also

recommended. As an example, the resource used was the pager-type telephone (beeper), activated by
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pressing a button that issues a notification alerting professionals about the emergency, thus reducing
response time (A3). There are numerous electronic devices for multiprofessional communication in
the hospital environment, favoring quick responses and ensuring greater interaction between
professionals and patients, which are low cost and easy to handle (Moreira et al., 2019). However, the
sharing of patient information must be approved in advance, and be carried out under a critical and
cautious lens to avoid the patient's worsening and/or even progression to death (Lima et al., 2022).

Although this integrative review is relevant, it has important limitations regarding the scarcity
of studies developed on the subject, hindering the quantitative analysis of the data, especially the
Brazilian scientific production, which is not found for this analysis. Also noteworthy is the
heterogeneity of the study designs, with a low level of evidence. Thus, it is necessary to interpret the
data sparingly and adapt it to the local reality.

Although it has such limitations, it has the potential to assist health professionals by bringing
together protocols and guidelines that can be applied in hospitals, with a view to evidence-based

practice and best practices.

FINAL THOUGHTS

The main guidelines for the care of respiratory emergencies in children up to two years of age
were compiled and synthesized, configuring them as a subsidy for clinical practice based on scientific
evidence. Interventions for the clinical management of pediatric respiratory emergencies should
follow the ABCDE assessment method, taking into account the specificities of each developmental
phase (less than 30 days, up to one year, up to two years). The administration of surfactant to children
younger than 30 days of age is noteworthy, with the potential to reduce the mortality of infants with
severe acute respiratory syndrome, and the rigorous evaluation of the indication for orotracheal
intubation.

It is reiterated that the small number of articles published on the subject, in line with the low
level of evidence of the works, made it difficult to conduct the analysis and presentation of evidence.
It is suggested that researchers, especially those who are involved in the practice, develop research,
protocols, and clinical trials to reiterate the most effective practices in the management of respiratory

emergencies in children, in order to qualify care, improving cost-effectiveness-safety.
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ABSTRACT

Brugada Syndrome is a channelopathy resulting from genetic alterations that influence the regulation of
sodium channels in the heart muscle, leading, consequently, to arrhythmias, detected by means of an
electrocardiogram with ST-segment elevation, given the variably asymptomatic condition of young people
with hereditary development of the disease. The diagnosis, when evidenced through clinical manifestations,
occurs through syncope or cardiac arrest. Data were analyzed through an integrative literature review and
sampling data didactically represented in weighted base articles. Based on digital researches platforms such as
PUBMED, SCIELO, SCOPUS and BVS, it is possible, through inclusion and eligibility criteria, to understand
the findings and comparatively understand symptoms, clinical conditions, family members and treatment
before the target audience.

Keywords: Brugada syndrome, Channelopathy, Hereditary development.

! Student of the Medicine Course at Ceuma University, Sdo Luis-MA
2 Student of the Medicine Course at Ceuma University, Sdo Luis-MA
3 Student of the Medicine Course at Ceuma University, Sio Luis-MA
4 Student of the Medicine Course at Ceuma University, Sio Luis-MA
5 Student of the Medicine Course at Ceuma University, Sdo Luis-MA
¢ Student of the Medicine Course at Ceuma University, Sdo Luis-MA
7 Student of the Medicine Course at Ceuma University, Sdo Luis-MA
8 Student of the Medicine Course at Ceuma University, Sio Luis-MA
® Student of the Medicine Course at Ceuma University, Sio Luis-MA
10 physician graduated from the Federal University of Maranhdo (UFMA), Sdo Luis-MA

Medicine: an exploration of the anatomy of the human body
Analysis of clinical characteristics, risk factors and complications associated with Brugada Syndrome: An integrative review 135



\

INTRODUCTION

Brugada Syndrome is a hereditary arrhythmogenic disease identified by the presence of
specific electrocardiographic features with or without clinical symptoms. In addition, it is important
to highlight the anatomical and physiological aspects of the heart in order to add a concept and
understanding of this syndrome, which affects mostly young patients, who are at increased risk of
sudden death due to ventricular fibrillation (VF). (MILITZ, et al, 2021)

As for the anatomical and physiological aspects, it is legitimate to postulate that the heart has
four cavities, two right and two left. The two cavities that are present on the right side receive poorly
oxygenated blood from the systemic circulation through the superior and inferior vena cavae, and
pump it through the pulmonary artery to the lungs, where it will be oxygenated. The blood then
returns to the left atrium through the pulmonary veins, goes to the left ventricle, and, through the
aortic artery, returns to the systemic circulation. (BRANCO, et al, 2018).

With regard to Brugada Syndrome, it is worth mentioning that it belongs to a group of
channelopathies caused by alterations that occur in genes that encode or regulate the sodium
channels of the heart muscle. This pattern of genetic transmission has an autosomal dominant trait
with mutations of the SCN5SA and SCN10A genes linked to the Brugada phenotype. (MILITZ, et al,
2021).

In addition, the recognition of Brugada Syndrome can be done by means of a 12-lead ECG,
demonstrating elevation of the J point in the right precordial leads. However, diagnosing the
existence of the syndrome among the general population becomes complicated, since some patients
have an unstable Brugada electrocardiographic pattern. (MILITZ, et al, 2021).

As for the risk factors of Brugada syndrome, genetic inheritance can be included, which due
to heredity increases the risk of developing the pathology as it is more frequent in men than in
women. Brugada syndrome occurs more often in Asians than in people of other races. In addition, an
alarming factor that does not cause the syndrome but can irritate the heart and cause fainting or
sudden cardiac arrest is fever, especially if it is in children. (Wylie, et al, 2020).

Under these aspects, it is relevant to highlight the complications of this syndrome. Studies
show that Brugada syndrome has distinct consequences such as syncope, sudden cardiac arrest,
which if not treated immediately, can lead to sudden loss of heart function, breathing and
consciousness and which usually occurs during sleep, AF, conduction disorders or pathological
mutations, these factors are present in patients with Brugada ECG and also exist in patients with
genetic cause of the syndrome. In view of the above, the objective was to analyze the clinical

characteristics, risk factors and complications associated with Brugada Syndrome. (Brugada, 2023).
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METHODOLOGY

This is an integrative literature review that listed the stages of problem/hypothesis
construction, in addition to the general and specific objectives of the review, establishment of
inclusion and exclusion criteria for articles (sample), defining the information that was extracted
from the selected articles that emerged from research carried out on the clinical characteristic, risk
factors and complications associated with Brugada Syndrome.

To define the guiding question, the PVO strategy was used, in which P (population) patients
with Brugada Syndrome, V (variable) clinical characteristic, risk factors and complications, and O
(Ouctomes/outcome) know the clinical patterns among patients. Thus, the guiding question was
established in order to function as a research question or hypothesis. Thus, the question for the
direction of this study was: "What are the risk factors associated with eating disorders among college

students?" (BIRUEL; PINTO 2011). (TABLE 1).

Table 1: Components of the question according to PVO strategy.

Acronym Definition Description
P Population Patients with Brugada syndrome
\% Variable Clinical characteristic, risk

factors and complications

Or Ouctomes/outcome Know the clinical patterns
among patients

Source: authors (2023)

After this stage, data were manually searched in electronic databases of the Virtual Health
Library (VHL), namely: Scientif Electronic Library Online (SCIELO), National Library of Medicine
(PUBMED) and SciVerse Scopus (SCOPUS). The following descriptors were used, "brugada
syndrome", "signs and symptoms", "risk factors", "complications", "diagnostic" to locate the
publications. In which they were combined by the Boolean operator AND to relate the search terms.
Regarding the study, the following steps were followed: 1) detection of the descriptors by means of
the Descriptors in Sciences and Health (DECs), selecting those that were closest to the theme; 2)
articles were searched using these descriptors in the databases above, which were in the period from
2013 to 2023; 3) filtration was performed by applying the eligibility criteria for the selection of the
articles that were used in this review.

A priori, the titles and abstracts of the articles were read to analyze the publications. The
inclusion criteria were those that fit the time frame of the last 10 years, that were in the Portuguese

and English languages and that were related to the proposed theme. Those that did not have the full

text and did not fit within the required time frame were excluded. The search for the study sample
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was carried out in March 2023. A flowchart was developed to recognize the methodological path
adopted (Figure 1).

The data obtained from the previously selected articles were transcribed into a validity
instrument, and this mechanism was adapted to accommodate the study objectives. Instrument that
contains variables of interest to the research in question, and its items are composed of: title, authors,
year, sample, research location, study objective, method/level of evidence and main results. The
proposal described by Melnyk and Fineout-Overholt (2022) was adopted to evaluate the research

design and classify the scientific evidence of the article.

RESULTS

A total of 147 articles were identified in electronic databases using the science and health
descriptors "Brugada Syndrome", "risk factors" and "signs and symptoms", "complications" and
"diagnosis". Of these, 53 were in the PUBMED database, 1 article in SCIELO, 3 articles in SCOPUS
and 90 were found in the VHL. After applying the eligibility criteria, 10 articles fit perfectly
according to the inclusion and eligibility criteria, relating to the proposed theme, as evidenced in the

flowchart based on the PRISMA model (Figure 1).

Figure 1: Methodological path of sample collection

PUBMED SCOPUS BVS sciELo
| N=53 N=3 N=90 Ne 1

Total articles recruited Al Duplicate

7] articles

N=33
Articles after eliminating
duplicates
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>
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Source: Authors (2023)
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Chart 2 — Presentation of the sample according to the variables: title, author, year| sample, location| study objective|
method and level of evidence| main results.

Title/ Authors/ Sample/ Purpose of the study Method| Main results
year Location Level of
evidence
Brugada syndrome. 8 patients The goal was the Cross- In this article, the syndrome was
Pedro Brugada. discovery of Brugada sectional discovered through 8 patients who
2023 Syndrome and its risks study showed a very unusual ECG with ST-
to the patient elevation in the right precordial leads and
what appeared to be a right bundle
branch block.
Risk stratification 143 Japanese The aim of this study Cross- The frequency of syncope history,
of ventricular patients with was to construct a new sectional spontaneous type 1 ECG, and maximum
fibrillation in SBr with VF prediction model for study T-wave alternation were associated with
Brugada syndrome (n=35) and VF risk in patients with the occurrence of VF in univariate
using non-invasive without VF RRB using non- analyses. The new prediction method
scoring methods; (n=108). invasive parameters. makes it possible to assess the risk of VF
KAWAZOE, in patients with rBS.
Hiroshi et al. 2016.
Prevalence of 133 patients Evaluate patients with Cross- A total of 133 patients with rBS were
spontaneous ECG with SBr rSB, based on medical sectional identified, only 8 had episodes of
pattern type 1, examinations or study ventricular fibrillation and 2 required
syncope, and other interviews and through cardiopulmonary resuscitation. It was
risk markers in risk factors concluded that most patients with the
survivors of sudden syndrome had no history of previous
cardiac arrest in syncope or risk factors.
Brugada syndrome.
LEONG, Kevin
MW et al.2019.
Clinical 437 patients The aim of this study Cross- In the study, it was found that the elderly
characteristics, with BS in an was to investigate the sectional have a lower frequency of family history
management and elderly clinical characteristics, study of sudden death compared to young
prognosis of elderly population. management, and people. However, a familial screening
patients with prognosis of BS in an was done among 58 family members
Brugada syndrome. elderly population. most of whom have BS. Therefore, the
CONTE, Giulio et clinical features and benign prognosis of
al. 2014 BS patients older than 70 years are likely
to identify a category of patients at lower
risk compared to younger individuals.
Syncope in Brugada 342 patients The aim of this study Cross- One study identified that 23 patients
syndrome: with SBr was to distinguish sectional (7%) had ECG-documented ACA and
prevalence, clinical arrhythmic events from study 118 (34%) syncope; of these 118, 67

significance, and
anamnesis clues to
distinguish
arrhythmic from non-
arrhythmic causes.

non-arrhythmic
syncope in the SBr and
to establish the clinical
relevance of non-
arrhythmic syncope.

(57%) were diagnosed with suspected
non-arrhythmic syncope. Therefore, non-
arrhythmic syncope frequently occurs in

BrS and should be considered a risk
factor.
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NORTH BATTLE,
Louise Ra Olde et
al.2015

Number of
electrocardiogram
leads in the
diagnosis of
spontaneous
Brugada syndrome.
ARNAUD,
Marinho et al, 2020

1613 patients

To investigate the
value of a single-lead
diagnosis in patients
with Brugada
syndrome and a
spontaneous type 1
electrocardiogram.

Cross-
sectional
study

The study among 1613 patients was
based on the recently recommended
single shunt criterion for the diagnosis of
Brugada syndrome, as this disorder can
lead to a high risk of sudden cardiac
death. However, after research, it is
concluded that the number of leads is not
necessary for diagnosis.

Fever-induced
Brugada syndrome
is more common
than previously
suspected: a cross-
sectional study of
an endemic area.
Ratanwong, Patara
et Al, 2016.

401 patients

The aim of this study
was to identify the
prevalence of fever-
induced SRB

Cross-
sectional
study

A total of 416 patients were included in
the study, including all 158 febrile
patients and randomly selected 258 non-
febrile patients presented to the
emergency departments of Buriram
Hospital concluded the highest
prevalence of fever-induced SBr ever
reported.

Low serum levels
of eicosapentaenoic
acid and
docosahexaenoic
acid are risk factors
for cardiogenic
syncope in patients
with brugada
syndrome.
Yagi, Shusuke et al.
2017

62 men

The objective of this
study was to verify
whether fatty acids are
risk factors for
cardiogenic syndrome

Cross-
sectional
study

Serum levels of EPA and DHA were
evaluated among these men, and it was
concluded that low levels of EPA and
DHA are associated with the incidence of
syncope in patients with SBr.

Identification of a
patient with high-
risk Brugada
syndrome by
combined analysis
of late potential and
T wave amplitude
variability on
electrocardiograms.
Yoshioka, Koichiro
et al. 2013.

127 patients

To evaluate how the
electrocardiogram
changes in Brugada
Syndrome (late
potentials and
variability of T wave
amplitude)

Cross-
sectional
study

In this study, the research was carried out
in the outpatient clinic to investigate how
the electrocardiogram behaved in these
patients and it was concluded that the
analysis of late potentials and the
variability of the amplitude of the T
wave is useful in the identification of
patients with high-risk syndrome.
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Arrhythmic events 53 patients The aim of this study is Cross- The study did a genetic screening
in a patient with to further explore sectional performed on 14 patients (26%) and
Brugada syndrome baseline characteristics study revealed an SCN5A mutation in 21% of
induced by fever. and the association of the patients and these were seen that
ROTERBERG, fever with syndrome- fever symptoms included life-threatening
Gretje et al. related arrhythmic arrhythmia, ventricular fibrillation,
2020. events. tachycardia, syncope and cardiac arrest,

concluding that fever is a major risk
factor for arrhythmia events in patients
with SBr.

DISCUSSION

Brugada syndrome (BS) is a rare autosomal inherited syndrome that leads to an increased risk
of sudden death (SC). It mainly affects adult patients with an average age of 45 years, and the
prevalence of diagnosis is eight times higher in men (NORDKAMP, et al., 2015)

The clinical presentation of the disease is variable, however, some patients may remain totally
asymptomatic. However, arrhythmic syncope is considered one of the most frequent symptoms of BS
and this should be considered from the risk stratification since it allows the analysis of
electrocardiographic changes, cardiac arrest and cardiogenic syncope, thus avoiding sudden death. In
addition, it is also worth mentioning that male patients over 45 years of age are more prone to these
events. (OLDE N LR, et al 2015; KRAHN AD., et al, 2022)

Some studies show that one third of patients with BS are diagnosed after symptoms of
syncope or cardiac arrest, most of which occur at rest with vagal symptoms or during the night. An
increase in the prevalence of atrial fibrillation in BS was evidenced, which highlights the need for
screening for BS by the physician, especially for young men. On the other hand, two-thirds of
patients with BS are asymptomatic at diagnosis, and one-third of these are identified during family
screening. For diagnosis based on a specific ECG pattern, symptoms are not required (NORDKAMP,
etal., 2015).

In addition, there are 3 patterns that can be considered characteristic for this syndrome.
Pattern 1 is the most common and the one that presents ST segment elevation to more than 2 mm
together with T wave inversion in the right precordial leads and J point elevation also above 2 mm.
While patterns 2 and 3 have an ST-segment elevation ECG in saddle type (KRAHN AD., et al,
2022). It has been observed that patients with spontaneous type I ECG have twice the risk of
arrhythmic events than patients who develop such an ECG pattern when submitted to the use of
sodium channel blocking medication. (BRUGADA, et al., 2023).

Previous findings in the literature indicate that implantable cardioverter defibrillators, or
ICDs, can actively prevent cardiac events with a worse prognosis in BS, especially in male patients

and patients with ventricular arrhythmias that can be induced. However, new studies show that the
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use of ICDs is not suitable for all types of patients with this syndrome, since their use is associated
with high complications, and is better indicated, for example, for individuals who have survived a
cardiac arrest due to ventricular fibrillation or hemodynamically unstable ventricular tachycardia
(KAWAZOE., etal, 2016).

It is also noteworthy that in a study that evaluated the clinical characteristics, management,
and prognosis of BS in elderly patients, it was found that they more frequently presented, compared
to younger patients, some type of conduction disorder of the baseline ECG, in addition to also
presenting transient advanced atrioventricular (AV) block before the diagnosis of BS. In addition, it
was found that the incidence of AV conduction disorders or advanced AV block was significantly
higher in patients over 70 years of age compared to people aged 60 to 70 years (CONTE, et al.,
2014).

However, it was identified that elderly patients reported less family history of MS compared
to younger patients and had fewer sustained ventricular arrhythmias induced by programmed
ventricular pacing. Therefore, the prognosis of BS patients over 70 years of age highlighted a lower
risk of complications compared to younger individuals (LEONG, et al., 2019)tag.

As for the treatment, some studies have shown that quinidine and its subcompounds are
useful to treat Brugada Syndrome, because quinidine has antiarrhythmic therapeutic properties, in
addition to inhibitory power in the action action of potassium during the action potential, especially
in phase 2. However, its use can cause diarrhea, significant neurological events, and

thrombocytopenia (KRAHN AD., et al, 2022)

CONCLUSION

In view of what has been postulated, it can be observed that Brugada Syndrome (BS) is a
hereditary pathology with an arrhythmogenic aspect, with specific electrocardiographic
characteristics, with the ECG1 pattern being the most common among them. As for its clinical
condition, BS can present both symptomatically and asymptomatically, with arrhythmic syncope and
cardiac arrest as its most frequent symptoms. In addition, through the articles included in the present
study, it was also possible to analyze the risk factors and the main complications associated with BS,
with malignant syncope, history of sudden family death and SCN5A mutation as indicative of risk
for the development of this syndrome, whose complications are the ephemeral loss of cardiac
function. atrial fibrillation and conduction disorders or pathological mutations.

This integrative review is of remarkable importance for the university environment, since,
through the analysis of scientific articles, it is possible to highlight the main risk factors and
complications of Brugada Syndrome, in addition to focusing on its most common clinical

presentations.
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ABSTRACT

This study aims to report the experience regarding the implementation and management of the Intensive Care
service in the interior of Ceara because of COVID 19, in the period from March to August 2020. This is a
descriptive study of the experience report type. , where the intensive care unit was faced with a new reality of
care, as well as with the immediate selection and training of the multidisciplinary team. The structuring and
organization of the hospitalization and treatment service included the incorporation of new technologies, the
availability of Personal Protective Equipment, awareness about the isolation of an area then critical for the
movement of people, and the concomitant selection and training of the team that would provide care to these
patients. It should be noted that actions aimed at continuing education in health were fundamental to improve
the quality of patient care, strengthening the safe practice of the growing demand for professionals to work in
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ICUs. This reality has highlighted some important aspects in the context of the Brazilian health team, such as
the inadequate number of professionals, low salaries, and inadequate working conditions. Thus, with the
objective of guiding the care provided with excellence, this study shows the importance of a service based on
a scientific technical base, the relevance of training and the integration of multidisciplinary team and
strengthens the perception of the need to implement and manage an evidence-based service to benefit from
management tools, technologies, and knowledge in the care of patients with COVID-19.

Keywords: COVID-19, Intensive care unit, Continuing education.
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Syndrome Coronavirus (SARS-CoV-2), the etiological agent of Coronavirus Disease 2019 (COVID-

INTRODUCTION

With the emergence of the new coronavirus, scientifically called Severe Acute Respiratory

19), and its rapid global spread, the number of infected people and the demand for health services
grew, resulting in an increase in hospitalization rates and individuals requiring intensive care in
hospital services (Meneses, 2020).

In Brazil, the first confirmed case of COVID-19 was registered on February 26 in Sao Paulo,
then spread throughout the country. The COVID-19 epidemic was declared a pandemic on March 11,
2020, becoming a serious public health problem (Brasil, 2020).

Epidemiological data for 2021 showed that there were about 240,940,937 confirmed cases of
COVID-19, including 4,903,911 deaths, worldwide. As of October 2021, Brazil had 21,664,464
confirmed cases with 603,282 deaths (WHO, 2021).

The world's health care system has collapsed. Even in developed countries with well-
structured systems, they were affected, due to the overload in the demand for the treatment of
critically ill patients, who required intensive care. Public hospitals often had to opt for rationing of
intensive care beds, as health needs increased, but financial resources did not (Massuda et al., 2020).

In hospitakar health services, work is focused on the act of caring, involving a direct link
between professional and patient (Dal'Bosco et al., 2020).

In this context, the Intensive Care Units (ICUs), which are characterized as environments of
high complexity in the in-hospital environment, with the objective of offering advanced life support
for various levels of impairment in critically ill patients, played a role of great relevance and
protagonism. Since, in a general context, an ICU provides a specialized facility focused on
continuous monitoring, maintenance, stabilization, and improvement of the clinical condition of
hospitalized patients on an interrupted basis (Ferreira, 2017).

These circumstances, in addition to directly affecting the work routine of health services,
interfering in the schedules and shifts of professionals, also negatively influenced care management
and the quality of nursing care, contributing significantly to the intensification of a crisis in the health
sector. In this sense, this problem requires professionals to develop their managerial skills and
competencies, which consist of articulating and integrating actions, favoring, qualifying, and
contextualizing care, in a predictable or planned way (Treviso, et al. 2017).

In this context, care practice and management are essential for the organization of work and
human resources, as their performance is based on general competencies, which include health care,
decision-making, communication, leadership, management, and continuing education (Souza; Axe;

Sousa, 2019). These actions direct the activities of professionals in a coordinated and organized
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manner towards qualified, comprehensive, and efficient care (Berghetti; Franciscatto; Getelina,
2017).

Thus, the changes, the advances in the scenarios of care practices and the health situation,
made the World Health Organization (WHO) consider the moment as one of the greatest health crises
ever seen in the world, which had repercussions in changes in the organization of teams and work
logistics. Thus, these aspects required from the professionals training, specialized knowledge,
competencies and managerial skills, as well as experience in the administrative area for the
organization of sectors, material resources and equipment, for the recruitment and dimensioning of
personnel and assistance (Soares; Resck; Terra, 2016), especially in the midst of these adversities and
potential situations that weaken the quality and problem-solving capacity of health care.

Thus, this study aims to report the experience of the implementation and management of the

Intensive Care service in the interior of Ceara as a result of COVID 19. from March to August 2020

METHODOLOGY

This is a descriptive study of the experience report type on the implementation and
management of the Intensive Care service in a city in the interior of Ceard as a result of COVID 19,
which occurred in the period from March to August 2020.

Pereira et al. (2018), an experience report is an exploratory study, described by analytical
texts referring to the experiences lived in the field, supporting the effectiveness of this research. It is
reiterated that the work corresponds to an experience report based on a subjective analysis of the
authors.

The study took place in the city of Sobral, located in the North Zone of Ceard, more
specifically in the Northern Regional Hospital (HRN) is the largest hospital in the interior of the
Northeast Region, with more than 54 thousand square m2 of built area, being responsible for serving
an estimated population of 1.6 million people, from the 55 municipalities that are part of the Northern
macro-region of the State. Tertiary (attends to cases of medium and high complexity). It has 24-hour
urgent and emergency care). It is a reference in pediatrics, thoracic surgeries, vascular surgeries, and
otorhinolaryngology (Institute of Health and Hospital Management, 2021).

In order to construct subsidies that would guide the implementation and management of
Intensive Care Units, a literature review was carried out, based on institutional guidelines and
standardizations, as well as recommendations established by the National Health Surveillance
Agency (ANVISA) and the Brazilian Association of Intensive Care Medicine (AMIB) for adherence
and adequacy of the best evidence for the local reality and pertinent in all stages of the process. In
this continuum, the document was evaluated and approved by the Hospital Infection Control Service
(SCIH) and approved by the hospital's Quality Management, to which the CC unit is subordinate.
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COVID-19 included points from the structuring and organization of the service for the admission and

The implementation and management of the service aimed at the care of critical patients with

treatment of patients, as well as the incorporation of new technologies, availability and training on
the use of Personal Protective Equipment (PPE), awareness about the isolation of an area then critical
for the circulation of people and the concomitant action of selection and training of the team that

would provide the Assistance to these patients

RESULTS AND DISCUSSION

With the emergence of COVID-19, the health team was faced with a new reality of care,
changes in the logistics of services, as well as the need for selection and training of the
multidisciplinary team.

The challenges with regard to the management of resources and materials were not trivial,
requiring from health services and managers strategies and plans to face this new reality, with
contingency measures prepared almost continuously.

For the reorganization and implementation of a new intensive care unit, the first stage
consisted of the selection of the members of the multidisciplinary team. Where the main requirement
was the choice of professionals with expertise in the area of care for critical patients, however, if
there was insufficient of these professionals to compose the service in a comprehensive way, the team
was merged, inserting members who would need training in an immersive way about the area and
during the shifts it was decided to keep professionals with more experience and others who would
need greater supervision.

It is emphasized that the actions aimed at continuing education in health were fundamental to
improve the quality of care for patients with the new coronavirus, strengthening the safe practice of
the growing demand for professionals to work in ICUs. In addition, the management established
among the actions present in the management of the service. channels of dialogue between the
multidisciplinary teams in the context of intensive care, which were of fundamental importance in the
context experienced.

The pandemic moment required the structuring of Institutional Protocols, based on the
Protocols of the Ministry of Health. One of the strategies adopted to disseminate information was
educational actions, under the responsibility of the service's most experienced professionals, who
took on this great challenge, supported by hospital management, aiming at the systematization of care
for the safety of patients and professionals.

According to Ferrari (2020), in addition to respiratory compromises, COVID 19 can cause

damage to other systems, including the cardiovascular system, immune reactions, and systemic
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inflammatory disorders. Therefore, hemodynamic surveillance of the patient should be intensified in
order to avoid or minimize further damage.

In this context of patient and professional safety, the training addressed the following topics:
definition of COVID-19, the epidemiological situation of the disease in the world, in Brazil and in
Pernambuco, main signs and symptoms, standard precautionary measures, droplets, aerosols and
contact, importance of the use of PPE, demonstration of the steps of dressing and undressing, and the
step-by-step of hand hygiene.

The clinical severity presented by the patients and the increase in the number of clients with
hemodynamic instability was exacerbated in May and required a greater demand for work from the
team. In the actions adopted in the logistics of the service, admission stands out, where care was
based on the performance of various procedures, clinical stabilization and the establishment of
communication to family members.

Health professionals working in critical and semi-critical care needed to prepare themselves to
deal with the overload of critically ill patients, in a scenario of lack of equipment such as mechanical
respirators, high-flow nasal catheters, non-invasive ventilation masks and personal protective
equipment (PPE), which are extremely essential in view of the high transmissibility of the virus
(Phua et al., 2020). This was and still is one of the challenges faced in the Brazilian context, which,
like other global health systems, needed to undergo a rapid transformation to face and manage the
health crisis (Rodriguez; Morales et al., 2020).

In the daily routine of the service, the team was faced with clinical worsening of the patients,
prolonged hospitalization and difficulty in their recovery due to the systemic involvement caused by
the disease. Another important point to highlight was the adoption of weekly meetings through
videoconferencing in order to strengthen the initial training offered to professionals to improve care
practices based on the discussion of cases and adverse events that occurred during the week. Thus,
enabling an improvement in the coordination of care and communication between professionals.

The frontline position of the multidisciplinary team in the ICU environment makes it
conducive to their protagonism due to the very characteristics of the profession that require them to
remain at the patients' side for a longer time. Thus, the competencies of these professionals stand out
in the application of Ministry of Health protocols related to the pandemic (Barbosa et al., 2020).

However, it should be noted that the climate is one of total attention and apprehension. among
health professionals, The need to face a totally unknown scenario in terms of speed of spread,
possibility of infection on a scale never seen before and number of deaths only comparable to a war
scenario. This scenario requires a lot of physical and emotional effort from health professionals who

are and will be on the front line, in addition to stress and the high risk of contracting the virus.
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Nursing professionals are one of the groups of vulnerability, since the number of deaths among health
professionals is already a fact and causes concern for the authorities (Brasil, 2020)

The care and managerial challenges were especially related to factors such as the need to
redefine workflows; need for rapid isolation; global clinical management; and infection prevention,
considering both the protection of patients and health professionals. In addition, it was necessary to
redefine public policies to increase the capacity of intensive care beds, focusing not only on
infrastructure and supplies, but also on team management (Phua et al., 2020)

In the study conducted by Bitencourt et a/ .( 2020), the protagonism of health professionals
was pointed out in all interfaces of care for patients with COVID-19 from the composition of the
commissions, through the planning and operation of the physical structure, human resources
management and construction of protocols and care flows, in addition to acting directly in care.

In this context, it was noticed that the reconciliation of technical-scientific practice with
humanization practices in these spaces has become a challenge due to the great demand required of
health professionals. Despite this, and due to the isolation of these patients, actions such as video
calls to family members were adopted, in addition to calls to family members made by medical
professionals to pass on information in a more detailed way. The provision of activities that were part
of the patients' daily lives were also included in the routine of the service, such as listening to music,
praying, among others.

In this context, it is also worth mentioning the importance of social support as an element of
protection that helps individuals to face stressful situations more efficiently. Therefore, the relevance
of using other non-face-to-face devices to get in touch with others and strengthen social support
through telephone calls and video calls is emphasized (WHO, 2020).

Among the limitations of the study are, due to the high demand required of multiple activities,
the difficulty of recording all the actions performed and the impossibility of a more individualized
focus on the difficulties and points of improvement identified in the actions of each group of
professionals. As well as the lack of equipment, PPE and changes in protocols often made the team

adapt the work process initially structured.

CONCLUSION

Promoting the implementation and management of the intensive care sector was a challenging
process that required professionals to have excellence in technical and scientific knowledge and a
strong emotional structure. In addition to care, managerial and clinical reasoning skills and
acquisition of more knowledge in the area. Thus, it is extremely important that the professional
maintains a posture of active listening, empathy, communication, multiprofessional work, critical

sense and humanization to generate a good functioning of the service in which he is inserted.
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This reality highlighted some important aspects in the context of the Brazilian health team,
such as the inadequate number of professionals, low salaries and inadequate working conditions. It
also strengthened the importance of a service guided by the technical-scientific basis, relevance of
training and integration of the multiprofessional team, and strengthened the perception of the need to
implement and manage an evidence-based service in order to empower management tools,
technologies, and knowledge about the care of patients with COVID-19.

Among the limitations of the study are, due to the high demand required of multiple activities,
the difficulty of recording all the actions performed and the impossibility of a more individualized
focus on the difficulties and points of improvement identified in the actions of each group of
professionals. As well as the lack of equipment, PPE and changes in protocols often made the team
adapt the work process initially structured.

In-depth studies on the subject are relevant because they provide society with knowledge of
the importance of the multiprofessional team's performance in the face of critically ill patients in all
contexts. As well as strengthening the importance of training and continuing education in health

services.
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ABSTRACT

Menopausal women, hypertension, dyslipidemia, sedentary lifestyle and stress as cardiovascular risk factors.
Consult after consuming a dietary product containing L-arginine. With each consumption of the product, he
reports intense vasodilation and palpitations, effects that subside when the intake is stopped and reappear with
a new consumption. In Argentina, these products lack pharmacovigilance processes and are available for
purchase without a prescription by the public. The compound L-arginine is a substrate for the production of
nitric oxide, a vascular reactivity factor.
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INTRODUCTION
CLINICAL CASE
Objective
Recognize that the presence of L-arginine in dietary products may be a factor of vascular

reactivity when consumed as a supplement in the climacteric and/or menopause.

CLINICAL CASE

A 51-year-old patient, retired teacher. She has 2 teenage children who live with her and her
husband. He has been diagnosed with hypertension for 1 year. Medicated with enalapril 10 mg/d in a
single dose and atorvastatin 10 mg/d. You don't engage in physical activity.

She attended the Climacteric and Menopause Department for symptoms of hypoestrogenism,
such as difficulty falling asleep and vaginal dryness. She stopped treatment with Tibolone (2.5 mg/d)
so she sporadically feels hot flashes, but no longer as intense as at the beginning of her climacteric.
She reports tiredness and feeling stressed.

She states that she does not want to perform hormone replacement therapy (HRT), so she self-
medicates with dietary supplements. During his visit, he said that when he took them, he realized that
he blushed in a way that drew the attention of everyone around him, he registered palpitations and
low BP; He stopped taking it for a while and when he started consuming it again, the symptoms
reappeared, so he got scared and decided to consult.

As a pathological family history, he comments that his father died of AMI at the age of 65 and
his maternal family, mothers, aunts and grandmother are hypertensive.

Physical examination confirmed: BP: 154/98 mmHg. Weight 70 kg H 1.62 pcs: 105 cm

Estudios complementarios: Colesterol total 245 mg/dl, LDLc 160mg/dl; TG 160 mg/dl,
HDLc 40 mg/dl y Glucemia 100mg/dl

Indications after the first consultation: scheduled physical activity, Mediterranean diet, daily
BP control, and complete laboratory. Continue with your usual medication, incorporate therapy with

local promestrien. Discontinue dietary product.

DISCUSSION

Menopause is characterized by the cessation of ovarian function and the permanent cessation
of menstrual cycles. This period of life is determined by progressive hypoestrogenism and is
clinically confirmed after 12 months of amenorrhea; It can start between the ages of 35 and 40 and
extend until around age 65. Torres Jimenez, AP and Torres Rincon, JM, 2028). This event brings with
it reduced estradiol production, as well as increased follicle-stimulating hormone (FSH) levels and

decreased inhibin levels. (EI Khoudary SR, Greendale G, et al, 2019).
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In general, women in developed countries enter menopause later than those living in
developing countries (Schoenaker, DA; Jackson, C et al. 2014).) (World Population Ageing; 2019).
This later age in natural menopause has been associated with a reduced risk of cardiovascular disease
(CVD). (Bolanos B, Ortega E; 2021)

Hypoestrogenism gives rise to the appearance of vasomotor symptoms, insomnia, vaginal
dryness (urogenital syndrome), menstrual and mood disorders, among others, Goémez Alaya, AE.
(2010) but the most significant in terms of its metabolic impact is the alteration of abdominal fat
distribution, which leads to an increase in cardiovascular risk in these patients.

Hormone replacement therapy (HRT) is the first-line therapy for symptom relief and
prevention of comorbidities (Trémollieres FA, Chabbert-Buffet N; 2022) Among the ways of
providing estrogen, the transdermal route in standard doses is the most indicated due to the reduction
of thromboembolic phenomena that can accompany the oral administration of the hormone. (Level of
evidence: 1A) (Renoux C, et al; 2010; Yana Vinogradova. 2019). This fear of adverse reactions
(ADRs) typical of hormone therapy (HRT) and concern about improving health make it easier for
some women to seek alternative therapies with natural estrogens (Guerron Enriquez, SX et al; 2021).
There are several treatment options available, both pharmacological and non-pharmacological, to
relieve menopausal symptoms, especially vasomotor symptoms and many women are inclined
towards natural products. (Belardo MA et. As of 2018)

They are specially formulated products designed to supplement the incorporation of nutrients
into the diet of healthy people, who have basic dietary needs that are not met or greater than usual.
They contain some of the following nutrients: proteins, lipids, amino acids, carbohydrates, vitamins,
minerals, dietary fiber, and herbs. Dietary supplements can come in the form of tablets, capsules,
tablets, powders, drops, etc. They should not be confused with medicines because, unlike medicines,
they are intended for healthy people and should not be consumed in the hope of mitigating, curing or
treating any ailment. (ANMAT, Food Health and Nutritional Surveillance. 2024)

The WHO defines pharmacovigilance as the science and activities related to the detection,
evaluation, knowledge and prevention of adverse reactions and other potential drug-related problems.
(Pharmacovigilance -PAHO/WHO, 2020)

It is a primary tool for monitoring drugs in their post-marketing phase, in order to detect
adverse reactions that escape those reported during clinical trials. Dietary products or supplements,
contrary to what the regulation indicates, are not covered by this activity in Argentina, so they escape
the analysis of adverse reactions and therefore we do not have statistics in this regard.

Phytoestrogens are non-steroidal compounds derived from plants that possess weak
estrogenic action. The most studied group is that of isoflavones mainly derived from soybeans,

genistein and daidzein, which have a structure similar to estradiol. These compounds have an affinity
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for the ER receptor . They are administered by PO and metabolized in the intestine. (Monteiro, NES
et al; 2028).

L-arginine (L-Arg) is a semi-essential amino acid (Woyka J; 2017), it can be combined with
other prescription or over-the-counter medications. It is also found in seafood products such as fish
or seafood. Its properties include: improving athletic performance, increasing the protection of the
immune system, dilating blood vessels and improving circulation, since L-arginine is transformed
into nitric oxide. On the other hand, taking L-arginine for a period of one month can increase
vascularization, but after six weeks the effects are not so positive. This is called a chronic negative
effect after supplementation and, in the case of L-arginine, may be due to a decrease in enzymes
involved in nitric oxide synthesis.

Dietary supplements can be easily purchased on the market, predisposing patients to be able
to use them at their own discretion and without any control (Borrelli F; 2010). This situation raises
the possibility that the intake of nutritional supplements may lead to the occurrence of unwanted
effects in the individual. In the particular case that concerns us, the only medication that the patient
had included was the dietary supplement with L-arginine and the symptoms were related to its
intake. This fact was reinforced the moment he took the compound for the second time and the signs
(ruddy, palpitations) appeared again.

It is an unusual situation, but the ingestion of nutritional products has caused several dozen
hospitalizations and at least 5 deaths in Japan. These are pills that contained red yeast rice and were
sold as a supplement capable of lowering cholesterol. Red yeast rice is a food used in traditional
Chinese medicine and has an active component that is potentially effective in lowering cholesterol
levels (monacolin K), but it may also contain a type of toxin that causes kidney failure. (IFOBAE
(2024). A nutritional supplement is a product taken orally that contains a "dietary ingredient" to
supplement the diet. In the present case, the supplement was used for therapeutic purposes,
homologating estrogen therapy with natural products in order to mitigate vasomotor symptoms (hot
flashes). It can include a wide variety of non-pharmaceutical products such as, but not limited to,
vitamins, minerals, proteins, amino acids, traditional medicine preparations, herbal extracts, essential
fatty acids, prebiotics, enzymes and metabolites (Burke L and Deakin V. 2006) In recent years, the
increasing number of dietary supplements offered via the Internet and by e-mail has been of concern
to health authorities because, In such circumstances, the quality of the products purchased cannot be
guaranteed. The Decision No. 4980/20050f the ANMAT sets the ethical guidelines on product
advertising. It should be clarified that, in order for a dietary supplement to be marketed in the
country, it must have a registration (RNPA: National Registry of Food Products) granted by the

corresponding health authority.
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One of the main objectives of ANMAT is to promote food safety. To achieve this, it carries
out actions that help prevent, detect and manage the risks transmitted by them. Food surveillance is
used to detect problems with packaged foods, dietary supplements, food contact materials and

packaging.

CONCLUSION

Health professionals must be vigilant and it is necessary to warn the community about the
fact that many of these products are not properly registered, so they cannot be identified in a reliable
and clear way with regard to their preparation, packaging and conservation. For this reason, and
taking into account the risks involved in health, products of unknown origin that do not offer
guarantees of safety and sanitary suitability should not be consumed.

The composition of L-arginine establishes the physiological basis for the production of Nitric

Oxide (NO) and its impact on the endothelium, the vascular reactivity that characterized this case.
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ABSTRACT

Cardiovascular diseases (CVDs) are conceptualized as a modification in the functioning of the cardiac system.
Such diseases have been responsible for a relevant rate of morbidity and mortality, becoming a public health
problem because they affect a significant population. Thus, it is worth mentioning that the black population is
within the risk group for the development of CVDs, mainly due to their difficulty in accessing health services.
Therefore, the objective of this study was to evaluate the prevalence of cardiovascular risk factors in
quilombola communities in the municipality of [tapecuru-Mirim, in the state of Maanhao. Data collection was
carried out through the application of a questionnaire, covering 110 individuals. The data were tabulated and
analyzed in an Excel spreadsheet, and the qualitative variables were presented by means of absolute and
relative frequencies and analyzed using the BioStata software. The results showed a predominance of females
57.27% (n=63), with a mean age of 49.39% for both sexes. Within the family history, the CVD that most
commonly occurs is Arterial Hypertension 30.91% (n=34). In addition, 12.73% (n=13) reported being diabetic
and 25.45% (n=27) hypertensive. Regarding blood pressure levels, the mean blood pressure in males was
more altered (140x92 mmHg in systolic and 92.46 mmHg in diastolic), while blood glucose was 134.22
mg/dL among the participants. Thus, it is observed that the members of the two quilombola communities
present risk behaviors that can culminate in the increase in the development of CVDs.

Keywords: Quilombolas, Cardiovascular Diseases, Risk Factors.
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INTRODUCTION

Cardiovascular disease (CVD) ranks first as a cause of death in the world, a condition that is
on par with the general reality in Brazil. However, it is important to note that despite the high
mortality, CVD is a preventable clinical condition (BENSENOR et al., 2019). In view of this, the
relationship of risk factors for the development of CVD in the general population undergoes constant
changes, which justifies the periodicity in the reassessment of these variables to outline effective
prevention strategies (ROSA et al., 2021).

Thus, risk factors for cardiovascular disease are categorized into non-modifiable (age,
ethnicity, and family history of cardiovascular disease) and modifiable — Diabetes Mellitus (DM),
systemic arterial hypertension, dyslipidemia, and smoking (MALTA et al., 2021). In addition to the
underlined, the absence of physical exercise and an unbalanced diet are well-established risk factors
to predispose to chronic diseases and, in this context, are part of the chain of causal events of
cardiovascular diseases (BENSENOR et al., 2019).

In Brazil, quilombola populations are conceptualized as a set of minority ethnic groups
belonging to the black and Afro-descendant population, who reside in rural, semi-urban, quilombola
regions and, more rarely, in urban areas. The quilombola population living in these communities
share in their daily health conditions, knowledge, attitudes, beliefs, cultures, and health practices
inherited from their ancestors (ROSA et al., 2021).

The characteristics already mentioned place them in a condition of evidence in the context of
health research, given that they live in conditions of social vulnerability, far from health service
networks, which hinders access to health diagnosis, therapy and rehabilitation services. Obstacles that
corroborate the accentuation of chronic diseases, such as diabetes and systemic arterial hypertension
(DO NASCIMENTO SILVA et al., 2020).

However, the risk factors associated with the development of CVD in individuals of African
descent, especially those living in quilombola communities, are still poorly studied. Thus,
considering the change in the lifestyle of the quilombola population, with the presence of sedentary
lifestyle, obesity, alcoholism and smoking, and consequently the development of cardiovascular
diseases, it is essential to carry out this study that aimed to evaluate the epidemiological profile of

cardiovascular diseases in this population.

MATERIAL AND METHOD

This is a cross-sectional study, carried out in two quilombola communities in the state of
Maranhdo, Brazil, between October and November 2022. The sampling design was carried out
through simple random selection, in which of the forty-four quilombola areas of MA (Brasil, 2019),
two were selected. A simple random sampling study was carried out with 110 quilombolas from
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Moreira and Santa Rosa do Bardo villages, in the municipality of Itapecuru-Mirim, MA. The
inclusion criteria adopted for the selection of quilombolas were: age > 18 years, both genders and
who agreed to participate in the research by reading, clarifying and signing the Free and Informed
Consent Form (ICF). The exclusion criteria were: age under 18 years and individuals who did not
sign the informed consent form. The collected data were tabulated and analyzed in an Excel
spreadsheet using the statistical program BioStata. Quantitative variables were presented as absolute
and relative frequencies. The research followed the following steps: 1st stage: the application of a
questionnaire with the selected participants, with the collection of information on: age, sex, marital
status, smoking, physical activity, eating habits. The average participant took about 4 minutes to
complete this questionnaire. 2nd step: check the capillary glycemic index. Capillary blood glucose
levels established by the Brazilian Society of Diabetes (2019-2020) were used as a reference. This
guideline establishes the following classification: blood glucose < 100 mg/dL: without DM; blood
glucose > 100 and < 126 mg/dL: prediabetes or high risk for developing DM and blood glucose >
126mg/dL diagnosis of DM. 3rd stage: data from the Brazilian Society of Hypertension (2020) was
used as a reference, the This protocol considers systolic blood pressure < 120 mmHg and diastolic
blood pressure < 80 mmHg as optimal; systolic blood pressure between 120-129 mmHg or diastolic
blood pressure between 80-84 mmHg is considered normal; systolic pressure between 130-139
mmHg or diastolic pressure between 85-89 mmHg as prehypertensive; systolic pressure between
140-159 mmHg or diastolic pressure between 90-99 mmHg as stage 1 hypertension; systolic
pressure between 160-179 mmHg or diastolic pressure 100-109 mmHg as stage 2 hypertension and >
180 mmHg for systolic or > 110 mmHg. 4th stage: the weight and height of the quilombolas will be
measured for anthropometric evaluation. The body mass index (BMI) is then calculated and will be
analyzed by the NCHS table adapted by the CDC 2000, and incorporated by the department of
primary care (2006), by the BMI/Age parameter, they are then classified by underweight (< 18.5
Kg/m2), normal (between 18.5-24.9 Kg/m2), overweight (25-29.9 Kg/m2) and obesity class I (30-
34.9 Kg/m2), grade Il obesity (35-39.9 kg/m2) and grade 1l obesity (> 40 kg/m2). To measure
weight, a CADENCE digital scale will be used, with a capacity of up to 150 kg, and a stadiometer
will be used to measure height. In addition, an inelastic tape measure with a length of 150 cm will be
used to measure abdominal circumference (WC). To evaluate the abdominal circumference values,
we will adopt points proposed by the Brazilian Obesity Guidelines (2016), since WC values > 80 cm

for women and > 90 cm for men present increased cardiovascular risk.

RESULTS
According to the sociodemographic profile of the interviewees, the mean age was 49.3, with a

mean of 51.0 for females and 47.0 for males. It was also found that the majority of quilombos were
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female 57.27% (n=63), with incomplete primary education 22.73% (n=25) and single 34.55%

(n=38), as shown in table 1.

110
Average Age
Female 51,0952381
Male 47,0652174
Total 49,3944954
Gender % N
Female 57,27% 63
Male 42,73% 47
Total 100,00% 110
Schooling % N
Incomplete elementary education 22,73% 25
Complete primary education 16,36% 18
Incomplete early childhood education 15,45% 17
Not educated 13,64% 15
No information 8,18% 9
Complete high school 8,18% 9
Complete higher education 7,27% 8
Incomplete high school 4,55% 5
Complete early childhood education 3,64% 4
Total 100,00% 110
Average
Marital status % Age
Single Female 51,0952381
Male 47,0652174 Total
49.3944954 23,64% 26
Widower Sex %
N Female 57,27%
63 Male 42,73%

Source: authors (2024)

Table 2 shows that 60.91% (n=67) had a family history of cardiovascular disease in the
family, 30.91% (n=34) had hypertension and 32.72% (n=36) had the disease.
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47 Total 100,00%
110 60,91% 67
Nao Schooling %
Incomplete
N elementary school | 22,73%
Incomplete
18 kindergarten 15,45%
17 Unschooled 13,64%
15 No information 8,18%
Completed high
9 school 8,18%
Completed higher
9 education 7,27%
Incomplete high
8 school 4,55%
Complete
kindergarten
5 education 3,64%
4 Total 100,00%
110 1,82% 2
N Single 34,55%
38 Consensual Union | 23,64%
26 Married 23,64%
26 Widower 13,64%
15 Separated/Divorced | 4,55%
5 Total 100,00%
110 0,91% 1
Netos 0,91% 1

Source: authors (2024)

Regarding lifestyle habits, table 3, it was observed that 65.45% (n=72) were not smokers,
46.36% (n=51) had never drunk and 53.64% (n=59) practiced some type of physical activity.

110
History of
Cardiovascular
Disease in the
Smoking Family %
N Yes 60,91%
67 No 39,09%
43 Total 100,00%
110 100,00% 110
N Hypertension | 30,91%
Acute
myocardial
34 infarction 7,27%
8 Cardiomegalia | 5,45%
6 Valvular disease | 4,55%
Cardiovascular
disease,
5 unspecified 4,55%
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4 Unknown 2,73%

3 Aterosclerose 1,82%

2 45,45% 50
No information If so, who %

N Parents 32,73%

Source: authors (2024)

Graph 1 shows that most of the interviewees did not have diabetes or hypertension, however,

a minority (12.73% diabetes and 25.45% hypertension) self-reported having such diseases.

Graph 1 - Characterization of quilombola interviewees, according to self-reported diabetes and hypertension.

100,00%
90 00% 87,27%
, (]
80,00% 74,55%
70,00%
60,00%
50,00%
40,00%
30,00% 25,45%
20,00% 12,73%
0,00%
No Yes
H Diabetes M Hypertension

Source: authors (2024).

Regarding the anthropometric aspect, the mean BMI of females was 27.08 kg/ m2 and males
26.80 kg/™, demonstrating the presence of overweight. Regarding abdominal circumference (WC),
the mean was 92.11 cm for men and 92 cm for women. Regarding the mean blood glucose, 138.52

mg/dL was observed for males and 131.07 mg/dL for females, demonstrating altered fasting glucose.

88,38181818

36
10,00% 11
Grandparents 8,18%
9 Guys
Offspring
4 Nephews
0,91% 1
Net 0,91%
Average Blood Glucose
Male 138,5217391
Smoking %

Evaluation of the epidemiological profile of cardiovascular diseases in quilombolas in the municipality of Itapecuru-Mirim — MA 166

Medicine: an exploration of the anatomy of the human body



\

N Never smoked
Former smoker
21 Smoker
15,45% 17
Total 100,00%
Mean Diastolic BP (mmHg)
History of alcoholism %
N Never drank
46,36% 51
Source: authors (2024)

Table 5 shows a high consumption of fried foods on a weekly basis, however, the interviewees

also consume fruits and vegetables.

Source: authors (2024).
Alcoholist
30,00%

Former Alcoholicist
23,64%

Total
100,00%
110

Table 6 shows that 53.64% (n=59) consumed canned goods, 66.36% soft drinks (n=73), 55.45% (n=61) sweets, and
96.36% (n=106) did not add salt to ready meals.

110

Consumption of canned goods % n
In the last 3 months, practice of physical activity % N
Yes 53,64% 59
No 45,45% 50
Total 100,00% 110
Yes 66,36% 73
No 33,64% 37
Total 100,00% 110
Sweets consumption Female 27,08398666
Male 26,80493157 Total
26,96331419 44,55% 49
Mean Waist Circumference (cm) 100,00% Male
Total 92,04 N
Average
Blood
No Glucose 106
Male 138,5217391 Female
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| 131,0793651 Total | 134,2201835|
Source: authors (2024)

DISCUSSION

Most of the interviewees were female, with a mean age of 49.3 years and single. According to
the research by Santos et al., (2020) in the quilombolas of Bahia, it was found that the age range
between 18 and 92 years had an average of 49 years and 61.2% of those surveyed were women.
These data were concomitant with the research carried out in Povoado Moreira and Santa Rosa do
Barao, a fact that reinforces the thesis that women participate more in the research carried out.

Among the factors analyzed in the socioeconomic profile, it was observed in the study that the
majority had a low level of education, an alarming factor, because individuals who had never studied
or who had studied only the initial grades had a higher prevalence of heart and ischemic diseases
when compared to those who had completed basic education. Low schooling contributes to the
individual's lack of knowledge about conditions that are sensitive to the promotion, prevention, and
control of cardiovascular diseases (BEZERRA et al., 2017).

Regarding smoking and alcoholism, it was evidenced that the majority did not practice these
behavioral habits. However, 15.45% (n=17) smoked and 30% (n=33) consumed alcoholic beverages.
Factors that are admittedly increased converters to cardiovascular risks. In the research by Santos et
al., (2019) in the state of Sergipe, it was observed that among the behavioral variables reported by the
participants, the following percentages stood out: being a smoker, 37.18%; having habits of drinking
alcoholic beverages, 60.77%, data that are far from those found in the quilombola community of the
Moreira and Santa Rosa do Bardo villages in Maranhao.

Regarding the performance of physical activity, it was found in the research in question that
the majority 53.64% (n= 59) practice some sport, especially soccer and cycling. In addition to the
practice of planting and harvesting, however, there was a high percentage of sedentary individuals
45.45% (n=50), this percentage of physical inactivity probably reflects the idleness in quilombola
environments in part of the months, as it is not the time of harvest or planting. However, in the
research by Mussi ef al. (2015) carried out in the Tomé Nunes Community, it was identified that most
of the respondents did not practice any type of physical activity (67.8% women and 58.4% men). In
this context, another study showed that sociodemographic and social behaviors influence the
sedentary behaviors of quilombolas, such as being exposed to screens for two or more hours a day
during the week (ALMEIDA et al., 2018).

Regarding the anthropometric profile, it was found that most of them are overweight,
concomitantly, a study conducted by Bezerra et al. (2017) in the Quilombola Communities of Vitdria
da Conquista, found that in the BMI categories, there was a prevalence for overweight individuals

(PR =1.39; 95%CI: 1.16-1.66) and obesity (PR = 1.87; 95%CI: 1.37-2.52), in relation to low
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weight/normal weight. In the studies conducted by Fontelle et al. (2022) observed a higher
prevalence of obesity and overweight among women (29.5% and 62.6%, respectively).

AH and DM characterize increased morbidity and mortality conditions among the quilombola
people. In this context, the prevalence of AH 25.45% (n=28) and DM with 12.73% (n=14) self-
reported by quilombolas in the study in question was high, when compared to the percentage
estimates of the general population of the same state (MA) — 19.33% (AH) and 8.96% (DM),
according to data from the Ministry of Health (Vigitel, 2021). This fact is also evidenced in the
research by Santos ef al. (2019) with quilombola adults from Sergipe (SE), in which it was found that
the prevalence of 26% of SAH in the quilombola communities of Sergipe was high, when compared
to the estimates of the general population of 20.4% in the same state, with similar age groups. The
authors state that hypertension is more prevalent in black populations when compared to whites,
however, the etiology of the disease and environmental factors influence the development of
hypertension, depending on race.

The study found that most of the interviewees had a family history of hypertension, especially
first-degree kinship (father, mother and siblings). Cordovil and Almeida (2018) in their research with
quilombola women from the village of Nazaré do Bruno, in the rural area of Caxias, the results
showed that 77% of the interviewees had relatives with cardiovascular diseases in their family
history. The authors point out that there is a strong influence on development with family history,
especially first-degree history.

Regarding BC, the study in question showed that most women were at high risk for
developing CVD. Cordovil and Almeida (2018) observed that the majority of Marajoara quilombola
adults had a risk of 41.4% in males and 70.4% in females, according to the CM. Adipose tissue
synthesizes and secretes multiple mediators and cytokines, which participate in mechanisms that
induce dyslipidemia, insulin resistance, hypertension, and atherosclerosis (PAULI et al., 2019).

In this study, a high intake of canned goods, sweets, soft drinks and fried foods was observed,
demonstrating that access to marketed food and the abandonment of agriculture seem to be one of the
most frequent factors in the nutritional transition among quilombolas. However, in the research by
Corréa e Silva (2021) in the quilombola communities of Santo Antonio (Concérdia do Pard, northeast
of Pard) and Sao Jodo (Salvaterra, Marajo island), it was observed that 20% of the interviewees
consumed industrialized and easy-to-prepare products, drawing attention to the low frequency of

these foods among this population.

CONCLUSION
Based on this survey, it should be stated that there are well-established comorbidities and
community hygienic-dietetic habits, which contribute to the anticipation of the onset or worsening of

\
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diseases, physical inactivity, smoking and alcoholism are factors that favor the onset of multivascular

cardiovascular diseases. Systemic arterial hypertension, diabetes, family history of cardiovascular

diseases, especially for the risk of developing cardiovascular diseases. The prevalence of arterial
hypertension and smoking among the quilombolas of Povoado Moreira and Santa Rosa do Baréo de
Itapecuru-mirim (MA) were shown to be the main predictors for the development of cardiovascular
diseases. These findings point to the need for better reach, planning and optimization of health care to
communities by care networks and call for a better balance of the institutional support of the macro

and micro health regions of Maranhéo to this segment, which is the object of our study.
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ABSTRACT

Introduction: Hypoplasia of the left ventricle is identified as extremely reduced dimensions of the cardiac
structures of the left side, including the left atrium, mitral valve, left ventricle, aortic annulus and ascending
aorta. It is a fatal and difficult to treat disease and its surgical correction is not yet possible, however, palliative
surgical interventions are currently proposed that should be performed in the first days of life. Objective: To
analyze treatments for hypoplastic left heart syndrome. Method: This is an integrative review, in the sense that
this study adopted the criteria of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA). A search was conducted in the following databases: Medical Literature Analysis and Retrieval
System Online (Medline/Pubmed) and Latin American and Caribbean Health Sciences Literature (LILACS).
Result and Discussion: Based on the aspect of eligibility for the review, 8 articles were selected. According to
them, hypoplasia of the left heart continues to be the main serious congenital cardiac anomaly, even with the
reduction in mortality. Regarding postnatal treatment, there has been an evolution in the immediate
management at birth in the preservation of the clinical condition, with the use of prostaglandin E1 and
vasoactive drugs. In this context, the initial Norwood-Sano technique started to have a lower risk, and
consequently a higher survival rate in this phase. Conclusion: It is verified that surgical procedures are still
considered gold standards for the care of this patient, however, prenatal cardiac interventions are promising
treatment options and, as well as stem cell therapy, provide important clues for the application of new
approaches.

Keywords: Treatment, Congenital heart disease, Hypoplastic left heart syndrome.
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Left ventricular hypoplasia is identified as extremely reduced dimensions of left-sided cardiac

INTRODUCTION

structures, including the left atrium, mitral valve, left ventricle, aortic annulus, and ascending aorta.
The diagnosis of left ventricular hypoplasia syndrome can be made during pregnancy by means of
fetal echocardiography (during prenatal care) or soon after birth, with echocardiography (when
suspicion arises during the pediatric physical examination) that should be performed during the
maternity ward. A chest X-ray and an electrocardiogram (ECG) are performed for a differential
diagnosis, and cardiac catheterization is required (ATIK, 2021).

The uncommon congenital heart anomaly, left ventricular hypoplasia, has an incidence of 266
per 1 million live births. In addition, the annual incidence of hypoplastic left heart syndrome in North
America is approximately 2,000 cases (SHENOY, 2014). Between January 1990 and December
2008, during the Fetal Cardiology Consultation, 311 congenital heart diseases were diagnosed, and
67 of these cases (21.5%) corresponded to Hypoplastic Left Heart Syndrome (DIONISIO, 2011).

As for the clinical manifestations of left ventricular hypoplasia syndrome, these arise with the
closure of the ductus arteriosus during the first 2 days of life. Soon after, signs of heart failure and
shock quickly appear, including tachypnea, dyspnea, weak pulse, pale or bluish skin, hypothermia,
lethargy, and a reduction in the number of wet diapers (DIONISIO, 2011).

When there is a decrease in the blood flow received by the body, the vital organs cease to
receive sufficient blood flow. If there is no return of adequate blood flow, the baby dies (ATIK,
2021).

Left Ventricular Hypoplasia Syndrome is, therefore, a fatal disease that is difficult to treat
(NERY, 2021). Surgical correction is not yet possible, however, palliative surgical interventions are
currently proposed that should be performed in the first days of life, so the treatment of this
syndrome can be done through neonatal heart transplantation or staged palliative surgery described
by Norwood (FANTINI et al., 2004).

However, preoperative prophylactic clinical treatment should be established soon after birth
in those patients who do not require urgent surgery through the use of prostaglandins (0.05 to 0.1
mcg/kg/min) in order to preserve the systemic flow through the ductus arteriosus until the surgical
approach, in addition to vasodilators such as dobutamine and adrenaline. they play an important role
as they are able to maintain lung pressure and cardiac output at adequate levels (ATIK, 2021).

The surgical procedure is performed in a few steps. During the first week of life, the first step
is made with the Norwood procedure (SIFFEL et al., 2015), which aims to place the right ventricle in
a systemic position by sectioning the pulmonary trunk and connecting the ascending aorta with the

ventricle (NERY, 2021).
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The second stage is performed at 3 to 6 months of age through the bidirectional Gleen or
hemi-Fortan procedure, the superior vena cava is connected to the right pulmonary artery so that part
of the systemic venous return bypasses from the right atrium to the lungs, aiming at oxygenation in
the third stage is performed between 18 and 36 months of age and consists of a modified Fontan
procedure, in which the flow from the superior vena cava to the superior vena cava and pulmonary
artery is modified. (SIFFEL et al., 2015). The aim of this study was to analyze treatments for
hypoplastic left heart syndrome .

METHOD

This is an integrative review, in the sense that this study adopted the criteria of the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). A search was conducted in
the following databases: Medical Literature Analysis and Retrieval System Online
(Medline/Pubmed) and Latin American and Caribbean Health Sciences Literature (LILACS). Data
was collected from April and May 2023. The descriptors for the search were defined after
consultation in the DeCS (Descriptors in Health Sciences), namely: treatment, congenital heart
defects, congenital heart defects and hypoplastic left heart syndrome

The descriptors were associated with each other according to the language and other
combinations by the Boolean operator "AND". Articles in Portuguese/English languages published in
the last 10 years were considered for eligibility evaluation. To delimit the eligibility of the studies,
the titles and abstracts of all research results were selected in two stages by a reviewer (study
authors), using the defined inclusion and exclusion criteria, namely: inclusion criteria: scientific
articles with full text available free of charge, case reports, quantitative, qualitative, cross-sectional,
randomized, Portuguese language and English studies; and exclusion criteria: duplicates, revisions,

protocols, letters, editorials, monographs and theses. The search strategy is detailed in Chart 1.

\
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Medline/Pubmed
Searchs Filters Keywords Results

1 Free Full Text/ treatment AND heart defects, congenital AND 436
10 years hypoplastic left heart syndrome

2 Free Full Text/ treatment AND hypoplastic left heart syndrome 33
10 years

3 Free Full Text/ hypoplastic left heart syndrome 39
10 years

Lilacs

1 Free Full Text/ tratamento AND cardiopatias congénitas AND 5
10 years sindrome de hipoplasia do coracéo esquerdo

2 Free Full Text/ tratamento AND sindrome de hipoplasia 9
10 years do coracdo esquerdo

3 Free Full Text/ sindrome de hipoplasia do coragéo esquerdo 13
10 years

After the searches, the articles were selected for the result, in which the titles and abstracts
were read and reviewed to verify whether they should be included or excluded. Next, the full text of

the journals identified in the previous phase was reviewed to determine their eligibility for data

extraction.

RESULTS AND DISCUSSION

The flowchart (Figure 1) shows the process of managing the selection of publications in this

review.

Figure 1 — Article eligibility flowchart.
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& Publications evaluated for Reviews and editorials
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Source: Authors, (2023)
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Based on the aspect of eligibility for the review, a total of 8 articles were selected for

analysis. In order to present the analyzed articles in a more didactic way and to facilitate a

comparative analysis, it was decided to arrange their characteristics in the form of a chart 1.

The probability of survival was 66% during the first week, 27% during the first year of life, and 24% during the first 10

years. For children with information on sur,

ical intervention (

Author | Method Sample Treatment Main result
(Year)
Atik Case 21-year-old Norwood operation at 4 The patient showed good long-term
(2021) report patient has been | days of age, bidirectional evolution.
followed since Glenn technique at 5
birth with a months and total
diagnosis of left cavopulmonary with
heart hypoplasia | non-fenestrated external
tube at 5 years of age.
Bezerra | Retrospe | 80 patients with Norwood Operation The 30-day survival rate was 91.3% and the
et al. ctive HLHS intermediate survival rate was 81.3%.
(2022) cohort
Burkha | Prospecti 10 patients Direct intramyocardial All patients successfully underwent stage 11
rtetal. | ve, non- injection of autologous palliation and intramyocardial injection of
(2019) | randomiz mononuclear cells cord blood-derived mononuclear cells.
ed derived from umbilical Operative mortality was 0%. There was a
clinical cord blood single adverse event related to cell release:
trial an epicardial bleed at the injection site that
required simple superseeding. The cohort
demonstrated no significant safety concerns
through 6 months. Furthermore, the
treatment group did not demonstrate any
reduction in cardiac function in the study
setting related to intramyocardial injections
of autologous cells.
Kovace | Retrospe 67 fetuses Medline/Pubmed Searches
vic et ctive
al. multicent
(2018) | er study
Filters | Descript Results 1 Free Full Text/ 10 years
ors
treatme 436 two Free Full Text/ 10 years treatment AND
nt
AND
33 3 Free Full Text/ hypoplastic left heart 39 The daily goal was to administer > 8 h of
10 years syndrome oxygen at 8 — 9 L/min of 100% FiO2 until
delivery. Maternal arterial partial oxygen
pressure (PaO2) was measured after 1 h of 8
L/min O2. If PaO2 was less than 250 mmHg
02, the flow was increased to 9 L/min.
Mothers were sent home with an oxygen
condenser and mask and encouraged to
continue MH therapy for as long as possible
each day.
Lilacs 1 Full texts/ 10 treatment AND 5n = 88), overall survival was 52%, and
years congenital heart diseases preterm infants had significantly worse
AND survival (31%) compared to full-term
newborns (56%). For children who survived
to 1 year of age, long-term survival was
~90%.

Source: Authors,(2023)
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According to the selected articles, hypoplasia of the left heart continues to be a congenital
cardiac anomaly of concern for the medical field, even with the reduction in mortality.

There are prenatal interventions, such as fetal aortic valvuloplasty and maternal
hyperoxygenation. According to Kovacevic et al. (2018), fetal aortic stenosis can progress to
hypoplastic left heart syndrome, and fetal aortic valvuloplasty has been proposed to improve left
heart hemodynamics and maintain biventricular circulation, however, such a procedure is associated
with a 10% loss and increased prematurity, and therefore the risk-benefit ratio remains uncertain.

Maternal hyperoxygenation (MH), on the other hand, consists of providing supplemental
oxygen to the mother during pregnancy to improve the cardiovascular hemodynamics of the fetus.
The effect of MH is due to increased fetal pulmonary blood flow, which results in increased venous
return to the left heart. This effect becomes more apparent with increasing gestational age. However,
to date, there are no data on the long-term evolution of fetuses affected with the syndrome
undergoing MH therapy, particularly with regard to possible harmful effects (LARA et al., 2016).

Regarding postnatal treatment, there has been an evolution in the immediate management at
birth in the preservation of the clinical condition with more adequate systemic output, with the use of
prostaglandin E1 and vasoactive drugs. In this context, the initial Norwood-Sano technique started to
have a lower risk, and consequently a higher survival rate in this phase (ATIK, 2021; ROGERS et al.,
2017).

However, the literature documents that stage 1 surgery is still recognized as technically
challenging for pediatric cardiac surgery (ROGERS et al., 2017), since according to Bezerra et al.
(2022) state that higher mortality occurs in the period between the Norwood and Glenn procedures,
that 1s, a rate of 25% of deaths can occur. Pajak et al. (2017) also state that severe preoperative
atrioventricular valve regurgitation, arrhythmias, and pneumonia/sepsis are closely correlated with
mortality in patients with disease after second-stage palliation. It should be noted that most mortality
occurs in the first year of life, with relative stability survival after 1 year of age (SIFFEL et al.,
2015).

In addition, it is reported that multiple different factors may contribute to survival rates,
including body weight and age at surgery, size and function of heart valves and chambers, native
aortic size, and variables intrinsic to the surgical procedure (cardiopulmonary bypass (CPB time),
shunt size, and shunt banding to control excessive pulmonary flow rate). Therefore, the verification
and identification of these risk factors can contribute to the improvement of general definitions of
treatment, surgical technique, and auxiliary therapeutic measures, aiming to improve survival rates
(BEZERRA et al., 2022).

Regardless of the approach, traditional surgical-stage palliation or the hybrid procedure,

survivals have greatly improved, and many these patients are surviving not only through Fontan in
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early childhood, but also into adolescence and young adulthood. As this population grows, it
becomes increasingly important to understand the long-term outcomes of these Fontan patients, not
only in terms of survival but also in terms of disease burden, neurodevelopmental outcomes,
psychosocial development, and quality of life (BEZERRA et al., 2022; ATIK, 2021; PAJAK et al.,
2017; ROGERS et al., 2017).

However, there are other procedures currently available, as Burkhart et al. (2019) point out
that direct administration of umbilical cord blood-derived mononuclear cells into the right ventricular
myocardium at the time of stage II palliation in patients with the disease can be a viable and cost-
effective regenerative product for the pediatric public, maximizing the long-term safety profile using

a autologous.

CONCLUSION

It is concluded that surgical procedures are still considered gold standards for the care of this
patient, however, prenatal cardiac interventions, such as fetal aortic valvuloplasty and maternal
hyperoxygenation, are promising treatment options and, as well as stem cell therapy, provide
important clues for the application of new approaches. In view of this, more public policies aimed at
assisting patients in treatment are needed, without the use of financial resources, given the scarcity of
such treatment in public health in Brazil.

This study has limitations, since this review is largely based on foreign studies and in the
Brazilian literature there are few studies focused on the subject, therefore, the development of studies
1s necessary, since this can be used to optimize parental counseling, as well as the pre and postnatal
management of affected children and disseminate knowledge about treatment. to minimize the cases

of death due to this pathology.
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Protective effect of apolipoprotein Al mimetic peptide 4F on renal and
cardiac injury and endothelial dysfunction induced by acute myocardial
infarction in hypercholesterolemic rats receiving iodinated contrast
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ABSTRACT

Moreira, R.S, Irigoyen, M.C, Capcha, J.M.C, Sanches, T.R, Gutierrez, P.S, Garnica, M.R, Noronha, I.L,
Andrade, L. Protective effect of apolipoprotein Al mimetic peptide 4F on renal and cardiac injury and
endothelial dysfunction induced by acute myocardial infarction in hypercholesterolemic rats receiving
iodinated contrast.

INTRODUCTION: The use of contrast after angiography in infarcted animals induces acute kidney injury,
being associated with worsening prognosis and increased mortality. Hypercholesterolemia is an aggravating
factor of endothelial injury in acute myocardial infarction (AMI) and the use of contrast in diagnosis and
treatment can cause acute kidney injury. Treatment with the apolipoprotein Al mimetic peptide 4F can reverse
endothelial injury by reducing LDL levels and preventing its oxidation. OBJECTIVES: To analyze the effect
of Apo A-I (using mimetic peptide 4F) on cardiac and renal injury induced by acute myocardial infarction
(AMI) with contrast therapy in hypercholesterolemic rats. METHODS: This was a prospective study with rats
on a diet at 4% cholesterol for 8 days, divided into a SHAM group operated without coronary ligation (n=6) or
infarcted animals with ligation of the left anterior descending coronary artery, with or without the use of
contrast and treatment 6 hours after infarction induction: AMI (n=15), AMI+C (iopamidol 2.9 g/kg body
weight, intrafemoral artery injection n=15), AMI+4F (4F, 10mg/kg body weight, peritoneal injection, n=8) and
AMI+C+4F (n=8). All results are analyzed after 24 AMI and expressed as mean and standard error.
RESULTS: It was observed that the AMI+4F and AMI+C+4F groups showed a better response to cardiac
injury and renal injury compared to the AMI and AMI+C groups. There was an improvement in renal function
through 12-hour creatinine clearance, increased expression of eNOS, increased VEGF, preservation of
mitochondrial morphology, reduction of inflammation with a lower expression of CD68+ (macrophages),
decreased positive tunnel cells associated with an increase in apolipoprotein Al (Apo Al) expression in renal
tissue. The same happened in cardiac function with decreased plasma troponin, increased expression of eNOS,
VEGF, isolectin B4, reduction in inflammation represented by lower TLR4 expression, positive tunnel cells,
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improved cholesterol profile, preservation of mitochondrial morphology and associated with increased
expression of Apo Al in cardiac tissue. Hemodynamics were preserved with improvement in cardiac output,
ejection fraction, baroreflex response, left ventricular end-diastolic pressure, and associated with a decrease in
the infarct area measured by both echocardiogram and immunohistochemistry. We demonstrate that treatment
with apolipoprotein Al can be a therapeutic option in cardiac and renal injury by reversing the inflammatory
response through the efflux of HDL-dependent cholesterol.

Keywords: Apolipoprotein, Hypercholesterolemia, Contrast, Acute myocardial infarction/surgery, Acute
kidney injury, Contrast nephropathy.
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INTRODUCTION
MECHANISMS OF HYPERCHOLESTEROLEMIA;

The effects of hypercholesterolemia act on the proliferation and differentiation of
hematopoietic stem cells/progenitor cells (CEPH). In addition, dyslipidemia also acts on neighboring
cells of the CEPH and causes inflammation, arteriosclerosis and cardiovascular diseases. (%3

Hypercholesterolemia is associated with phenotypic changes in endothelial cell function that
lead to a pro-inflammatory and pro-thrombotic state in different segments of the microcirculation. “:
5)

Atherogenesis follows three phases, being endothelial dysfunction, fatty plaque formation,
and fibrous capsule development. The most discussed hypothesis for its etiology is that the initial
lesion occurs in response to an alteration of the endothelium caused by disturbances in blood flow
(shear stress), the presence of oxidized lipids in lipoproteins, or the presence of some infectious

agent. ©

EFFECTS OF ATHEROSCLEROSIS IN AN ANIMAL MODEL;

Systemic sclerosis related to a diet high in cholesterol causes an autoimmune disease of the
connective tissue characterized by decreased vascular function, increased oxidative stress, impaired
angiogenesis and inflammation in the internal organs developing crosstalk mainly related to kidney
function.’>®

Studies using a myocardial infarction model in hypercholesterolemic rats have shown an
increase in LDL compared to HDL, mimicking the situation found in humans.” Animals fed a high-
cholesterol diet showed a worsening of ventricular remodeling compared to animals fed a normal
diet. This study demonstrates that the hypercholesterolemic diet can impair heart function leading to
a decrease in effective cardiac output and harming other organs. ¢ 10
High cholesterol in a rat model of hropercholesterolemia showed an increased myocardial

vulnerability with worsening of the infarct area, significant alteration in the number of apoptotic cells

and associated with the activation of endoplasmic reticulum stress pathways.!!> 12

ALTERATIONS OF ACUTE MYOCARDIAL INFARCTION;

In the presence of an acute myocardial infarction, there is a process of ischemia of the
myocardial muscle, which can lead to necrosis of part of the musculature due to lack of adequate
supply of oxygen and nutrients, leading to apoptosis of the heart cells.!®)

Myocardial infarction is one of the main causative agents of heart failure, with a high rate of
morbidity and mortality, leading to a high cost treatment in public hospitals, and with the increase in

the perspective of age, this cost tends to increase. Despite therapeutic advances in treatment, the
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prognosis is still poor, which can lead to death in a short period of time or heart failure. Studies with
new therapeutic interventions are essential for advances in the treatment of the disease !4

The choice of a model of acute myocardial infarction in animals that determines
physiological changes found in clinical cases with humans is extremely important for understanding
cardiovascular diseases. In the same AMI model we used, baroreflex sensitization, reduced cardiac
parasympathetic modulation, and increased cardiovascular sympathetic modulation were
confirmed.!>

Echocardiogram examination is a reliable and commonly used method to examine
cardiovascular diseases. This modern technology offers a new opportunity to study cardiac
dysfunction after acute myocardial infarction (AMI) in rats. Cardiovascular function parameters can
provide a detailed prognosis of ejection fraction, cardiac output and especially infarct area in
animals.16:17)

Troponin I (cTnl) plays an important role in the evaluation of the ischemic area and prognosis
of the patient. In an animal model, the peak of troponin I alteration was demonstrated 24 hours after
infarction induction and the correlation of infarct expansion area with worsening of this marker in
rats. It has been identified as an excellent marker of myocardial injury in rats associated with the
prognosis of treatment.!3: 1)

In infarction, the activation of leukocytes induces the release of pro-inflammatory cytokines,
which in the acute phase cause alteration of the immune system and propagation of the systemic
inflammatory response, leading to intravascular and hemodynamic dysfunction.?

In a rat model of AMI with ligation of the anterior descending coronary artery of the left
ventricle, after twenty-four hours the animals showed a significant decrease in ejection fraction
associated with the increase in infarct area and reproducing what occurs in humans."

Acute myocardial infarction associated with hypercholesterolemia in an animal model
showed a significant worsening in the untreated group with an increase in LDL, triglycerides and
decreased HDL in plasma. A significant reduction in the expression of e-NOS and VEGF, and an
increase in the infarct area with apoptosis in the cardiac tissue of rats. *»

Myocardial ischemia alone in an animal model has already led to significant alteration in
cardiac tissue, demonstrating an increase in TLR4 (Toll-like receptor 4), which is an important
inducer of apoptosis, demonstrated through the P38 pathways, MAPK, Bax, Bcl-2, cleaved caspase-3
and c-Jun/AP-1.%%

THE RISKS OF USING LOW MOLECULAR WEIGHT CONTRAST
Despite the measures to protect renal function in the examination of catheterizations or

angioplasty, the use of low molecular weight contrast in acute myocardial infarction (AMI) is related
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to a worsening of renal function in high-risk patients who have several underlying diseases
associated with dyslipidemia and is related to a high risk of mortality.*¥

Contrast-induced nephrotoxicity (CIN) has been discussed as one of the causes of acute
kidney injury (AKI) in in-hospital patients. In patients with risk factors, the incidence is much higher,
with a 25% increase in baseline creatinine in a period of 48 to 72 hours after the use of contrast.
Decreased glomerular filtration rate (GFR) may lead to the use of hemodialysis therapies that are
invasive and contribute to worsening prognosis.®>

Heart failure with reduced effective arterial volume may lead to a higher risk of AKI in the
use of low molecular weight contrast, especially in the use of vasoactive drugs that potentiate the
action of nephrotoxicity.®®

In an experimental study with hypercholesterolemic rats, animals that received low molecular
weight contrast showed a worsening of renal function compared to animals that did not.?” In a
model of nephrectomy of the right kidney and ischemia with renal reperfusion in rats,
hypercholesterolemic animals showed a decrease in HDL associated with an increase in LDL, and
when submitted to renal ischemia, they presented a worsening of renal function measured by inulin
clearance.®®

Using a model of contrast-induced nephropathy in rats, they administered a dose of 2.9 g/kg
of iopamidol and demonstrated a worsening of renal function measured by the increase in tubular
necrosis.?”) In a model of contrast-induced kidney injury, rats showed a worsening of renal function
as measured by creatinine clearance, which was maintained even after six days of use and is related
to apoptosis of tubular cells in the kidney.C?

In another study of contrast-induced nephropathy with the use of a dose of 2.9 g/kg of
1opamidol, rats showed apoptosis of epithelial cells in renal tubules by activation of the JnK (Jun N-
terminal kinase) and P38 (mitogen-activated protein kinase) pathways, and the use of contrast was

related to the inflammatory process, apoptosis and renal injury. 3% 3

CROSSTALK BETWEEN HEART AND KIDNEY IN THE USE OF CONTRAST

Crosstalk is a cross-activation between a primary lesion and dysfunctions to the other organs.
In patients with low cardiac output, there was a significant increase in plasma creatinine on
angiography with contrast.?

Decreased effective renal artery blood flow and vasoconstriction are considered major
mechanisms of acute kidney injury. The use of contrast in addition to low cardiac output after
suffering an acute myocardial infarction is associated with a worsening of renal function.®% 33

However, hypercholesterolemia is also associated with worsening renal function, and studies

show that an increase in creatinine during acute myocardial infarction increases the risk of mortality

Medicine: an exploration of the anatomy of the human body
Protective effect of apolipoprotein AI mimetic peptide 4F on renal and cardiac injury and endothelial dysfunction induced by acute 185
myocardial infarction in hypercholesterolemic rats receiving iodinated contrast



\

in patients independent of other conventional risk factors. Not to mention the use of contrast, which
can further aggravate the patient's condition at a time of hemodynamic instability. ¥

Increased plasma creatine is associated with increased infarct area in patients who have
experienced acute myocardial infarction.>

Acute myocardial infarction leads to a chronic heart disease causing heart failure, acute
kidney injury can cause a long-term chronic kidney disease and considering this scenario cardiorenal
syndrome and a possibility of worsening in patients with crosstalk.®¢ 37

Patients who have increased risk factors during the invasive procedure with the use of

contrast in diagnostic or interventional examination may develop acute kidney injury when not

properly treated.C®

HEMODYNAMIC STUDY OF HEART RATE (HR), ARTERIAL PRESSURE (BP) AND
BARORECEPTORS IN MYOCARDIAL INFARCTION

Hemodynamic control in myocardial infarction is important to reduce ischemic complications
and avoid myocardial overload. Blood pressure at normal levels is critical for maintaining tissue and
organ perfusion.®?

Impaired baroreflex function is a factor responsible for poor prognosis in patients with acute
myocardial infarction. In a time of cardiac stress, the maintenance of cardiovascular homeostasis is
dependent on the action of arterial pressoreceptors, cardiopulmonary receptors that reduce
cardiovascular distress.“”

Either the sympathetic system that controls the vessels and heart through efferent fibers, or
the parasympathetic system using the vagus nerve to the heart. These commands, controlled by the
aortic and carotid pressoreceptors, are responsible for the efficient maintenance of cardiac output and
peripheral resistance.*!

Pressoreceptors can increase parasympathetic activity by acting on the regulation of heart rate
and blood pressure. The regulation of cardiac vagal tone is modulated by pressoreceptors, which is
responsible for resting vagal tone in the animal when awake and using breathing voluntarily and
always remembering that chemoreceptors and other reflexes associated with the animal's breathing
can alter the activity of the parasympathetic system.“?

Cardiovascular diseases, in a general context, present alterations in sympathetic activity that
are better known and studied. However, there is a consensus on the parasympathetic system, relating
preserved vagal function to adequate maintenance of blood pressure variability and better protection
of target organs.*®

Heart rate variability can determine a patient's prognosis, when it is reduced it increases the

risk of sudden death during acute myocardial infarction.“¥
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HIGH-DENSITY LIPOPROTEIN (HDL);

The control of HDL levels has been useful for assessing cardiovascular risk and studies have
shown the correlation between inflammation and HDL dysfunction. Functional measurements of
HDL levels contribute important information about the activity of the molecule and are involved in
atherogenesis, inflammation, and infection.*> 4®)

The anti-atherosclerotic action is associated with several mechanisms of protection of the
HDL molecule, as demonstrated in a study in the European population: high HDL levels decrease the
risk of cardiovascular diseases even in type 2 diabetic patients. 47

Cellular cholesterol efflux plays an important role in reverse cholesterol transport (CRT),
which occurs in active or passive diffusion mechanisms. Among the active processes are those
involving the interaction of HDL, where mature HDL2 and HDL3 molecules are generated from the
free lipids of apo Al or lipids poor in pre-beta HDL. These precursors are produced as nascent HDL
from the liver, intestine or are released from the lipolyzed VLDL molecule and chylomicrons.“®

Cholesterol is actively pumped out of cells by the ATP-binding cassette transporter Al
(ABCA1), mediated by lipid efflux and phospholipid transfer protein (PLTP) in lipid-poor apo Al
Lecithin-cholesterol acyltransferase (LCAT), which esterifies cholesterol in HDL, plays an important
role in CRT because cholesteryl esters are much more hydrophobic than cholesterol and become
trapped in the nuclei of cholesterol molecules.

A portion of the free lipid of apo A-I undergoes glomerular filtration in the kidneys. 4% 4%

PROTECTIVE ACTION OF LIPOPROTEINS;

High-density lipoproteins (HDL) are involved in cholesterol efflux. The mechanism of action
of HDL is still not well understood, due to the lack of information about the structure of the
molecule. In its composition we find apolipoproteins that are part of the HDL molecule and its
fractions, and are contained in lipoprotein particles. They play important roles in lipoprotein
metabolism, such as transport of these hydrophobic molecules in the plasma aqueous medium,
binding to specific receptors on the cell surface, and activation or inhibition of enzymes involved in
lipid metabolism. %3V

Apolipoprotein A-I (apo A-I) is the largest component of the high-density lipoprotein (HDL)
particle, contains about 190-243 amino acids in its composition, acts as a cofactor for the enzyme
lecithin cholesterol acetyltransferase, and plays a key role in lipid binding and HDL molecule
formation. It also acts as a mediator in the transfer of cholesterol from cells to HDL particles and its

plasma concentration of apo A-I is strongly associated with HDL.2->%
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THE USE OF APOLIPOPROTEIN AI MIMETIC PEPTIDE 4F;

The search for peptides smaller than apo A-I, but with the same lipid-binding properties, led
to the synthesis of a peptide with 18 amino acids. Its sequence (D-W-L-K-A-F-Y-D-K-V-A-E-K-L-
K-E-A-F) is not identical to the original structure of apo A-I, however it has a formation of
amphipathic a-helices similar to those found in apo A-I and mimics many of the lipids of apo A-1:¢>

4F is the main mimetic peptide of Apo A-1. It has been shown to play an important role in
inflammatory states.*®

The 4F mimetic peptide (4F) features 4 strongly hydrophobic phenylalanine residues that
allowed greater penetration of water molecules into the hydrophobic environment. The penetration of
the 4F mimetic peptide occurs through phosphatidylcholine, a phospholipid present in cell

membranes and demonstrated through in vitro studies that proved the presence of 4F inside cells.®>

57)
Plasma HDL concentrations decrease with age in prospective studies. Decreased HDL
concentration and function may occur secondary to hormonal changes, inflammatory processes, and

diabetes mellitus. In addition to these specific effects, the aging process may be involved with a
decrease in the concentration of HDL and its functions. HDL deficiency is extremely rare among

centenarians. HDL can modulate the aging process, not only because of its well-known
antiatherogenic function, but possibly also because it directly interferes with aging by signaling
proteins such as klotho. Most of the current results, however, are based on cell culture and
experiments with transgenic animals. There are no studies on models in vivo.C®

The anti-inflammatory and anti-atherogenic effects of 4F are due to the elevation of HDL
formation, increased cholesterol efflux and reduced lipoprotein oxidation. In addition, improvement
of arterial vaso-reactivity is also an important function of the .4F“® Currently, plasma levels of
apolipoproteins A-I have been described as better predictors of atherosclerotic diseases. Oral
administration of apo A-I 4F dramatically inhibits atherosclerosis in mice independent of changes in
plasma HDL and total cholesterol levels*”)

A recent study showed that administering apo A-I (4F) to mice resulted in an increase in
HDL, a reduction in lipoprotein lipid peroxides, an increase in cholesterol efflux, a decrease in
inflammatory cells, a reduction in plasma LDL levels, and activation of the paraoxonase pathway,
favoring the conversion of pro-HDL molecules with anti-inflammatory action.®”

A study with the use of apo A-1 D-4F improved the healing of endothelial lesions of carotid
arteries in mice in the hypercholesterolemia model. It showed a significant decrease in oxidative
stress and improvement in lipid oxidation. ©!

Apo A-I 4F protected against atherosclerosis in an animal model. Mechanisms include

reverse cholesterol transport, removal of low levels of oxidized lipids, and preventing LDL
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oxidation. Intraperitoneal administration of apo A-I 4F enhanced HDL's ability to protect against
LDL oxidation in a diet-induced atherosclerosis model in mice.®?

There was no difference in oral or intraperitoneal administration, both showed a significant
improvement in atherosclerotic lesion in an apo-null mouse model with graft from the inferior vena
cava in the right carotid.(®

In some review studies with the use of apo A-I 4F, the positive action of the synthetic peptide
in the prevention and reduction of atherosclerosis in animal models was confirmed. Its positive effect
has been demonstrated in rats, mice, monkeys, and rabbits.(¢4-)

Even in a model of cardiac hypertrophy in mice, with prolonged use of a
hypercholesterolemic diet, the protective action of apo A-I 4F was confirmed through the
improvement of cardiac function, increase of HDL and decrease of LDL.©”

This drug may show benefits especially in acute coronary syndrome and exerts a protective
function in systemic inflammatory response syndrome.®

Experimental studies have shown proven benefits on cardiovascular function, with an
increase in antioxidant and anti-inflammatory molecules, and an increase in paraoxonase and
eNOS.®-7

Recently, I demonstrated through a study conducted with rats in the sepsis model, the
intraperitoneal administration of apo A-I 4F promoted the formation of new HDL particles. This
study demonstrated improved cardiac performance, kidney function, and increased survival of the
mice. (672

Pharmacokinetic and pharmacodynamic studies in the oral use of apo A-I 4F were conducted,
testing the safety of the peptides in humans. The results were satisfactory, with an increase in HDL
and an improvement in its anti-inflammatory activity. >

Some pharmaceutical companies of great importance in the world market are already testing
the use of apolipoprotein Al in humans, phase 1, 2 and 3 clinical trials are already underway,
demonstrating the importance of using this peptide in future treatments.”®

Currently, the study of peptide 4F is already in the preclinical phase for the treatment of
coronary heart disease and atherosclerosis.”

The beneficial effects of HDL on atherosclerosis have been attributed to apo A-I. It can be
used as a therapeutic intervention. However, as it is a very large protein, it is very difficult to produce
and is also extremely expensive. Due to this problem, Apo A-I mimetic peptides have been produced
that can be used in the treatment of atherosclerosis with therapeutic success of reducing atheroma
plaque and improving myocardial vascularization.(’* 70

Apolipoprotein A-I was investigated in a randomized, double-blind, multicenter study, and

the pharmacokinetic and pharmacodynamic safety of the infusion in patients with stable
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atherosclerotic disease was evaluated. The results showed a favorable overall safety, without the
presence of hepatic and renal toxicity and with an increase in the concentration of apo A-I in the
plasma, improving the cholesterol efflux.’”

In a recent study, it was demonstrated that the use of the bromodomain and extraterminal
domain (BET) inhibitor, increases the production of transcription of the Apo A-I gene in humans,
showed an increase in the number of HDL molecules associated with apo A-I with effective action in
the improvement of pro-inflammatory, pro-atherosclerotic and pro-thrombotic pathways that may

contribute to the risk of Cardiovascular Disease.”®

HIP

Based on the scientific evidence analyzed, we hypothesized that hypercholesterolemic,
infarcted and contrast-enhanced rats could present cardiac and renal manifestations similar to those
observed in hospitalized patients. It is worth noting that the previous treatment of cardiac and renal

lesions is essential for the prognosis of patients.!”

OBJECTIVE
The main objective of this project was to analyze the effect of Apo A-I (using mimetic
peptide 4F) on cardiac and renal injury induced by acute myocardial infarction (AMI) with contrast

therapy in hypercholesterolemic rats.

SPECIFIC OBJECTIVES

e To interpret cardiac structural and functional parameters by transthoracic
echocardiography in 8-week-old Wistar rats, infarcted hypercholesterolemic animals, as
well as infarcted hypercholesterolemic animals using contrast with and without 4F apo
Al treatment and comparing them to controls.

e To identify morphological alterations of the mitochondria of the heart and kidney in 8-
week-old Wistar rats, infarcted hypercholesterolemic animals, as well as
hypercholesterolemic infarcted animals with the use of contrast with and without 4F apo
Al treatment and comparing them to controls.

e To verify whether the expression of apo Al 4F is increased in the heart and kidney of 8-
week-old Wistar rats, sham animals, hypercholesterolemic infarcted animals, as well as
hypercholesterolemic animals infarcted with contrast and comparing them to animals
treated with apo Al 4F.

e To provide data on lipid metabolism disturbance in 8-week-old Wistar rats, infarcted

hypercholesterolemic animals, as well as hypercholesterolemic infarcted animals with
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contrast therapy with and without 4F apo Al treatment and comparing them to controls.

e To investigate the inflammatory response and angiogenesis mechanisms involved in the
vascular system of the heart and kidney of 8-week-old Wistar rats, infarcted
hypercholesterolemic animals, as well as hypercholesterolemic infarcted animals with
contrast with and without 4F apo Al treatment and comparing them to controls.

e To control left ventricular end-diastolic pressure (LVEDP), vasomotor response,
baroreflex in 8-week-old Wistar rats, infarcted hypercholesterolemic animals, as well as
infarcted hypercholesterolemic animals with the use of contrast with and without 4F apo

Al treatment and comparing them to controls.

MATERIALS AND METHOD

The experimental procedures were developed in accordance with the institutional guide for
laboratory care and use, with the approval of the Ethics Committee on the Use of Animals (FMUSP —
CAPPESQ) School of Medicine of the University of Sao Paulo, Brazil/ Ethics Committee for
Analysis of Research Projects (#261/13).

The animal model used in our project consists of a strain of male Wistar rats with weights
between 200 — 250g and about 8 weeks of age were obtained from the Central Vivarium of the
Faculty of Medicine of the University of Sao Paulo (FMUSP). The animals were kept separately in
an environment with controlled temperature (22 — 24°C) and light (12-hour light/dark cycle). They
had free access to water and the hypercholesterolemic diet was prepared according to the standard
diet for rodents AIN-93G and modified by replacing 3.5% of soybean oil with hydrogenated fat and
adding 4% of cholesterol and 0.4% of cholic acid.®”

The animals were randomly divided into five groups listed below.

We used the AMI (acute myocardial infarction) model described by Pfeffer et al, 1979.8D

EXPERIMENTAL SEQUENCE;
All animals received a 4% cholesterol diet and were separated into 5 groups:
3.1.1). Sham (S);
3.1.2). Infartado (I);
3.1.3). Contrast infarction (CI);
3.1.4). Infarctionary treated with APO Al 4F (I+4F);
3.1.5). Contrast-enhanced infarction treated with APO AI 4F (IC+4F).
The above-mentioned experimental groups were studied after five distinct periods: 8th day,
00h on the 9th day, 6h on the 9th day, 12h on the 9th day and 10th day. It is important to emphasize

that infarcted animals were included in the protocol only when an area of akinesia was confirmed (by
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echocardiography) and troponin examination 24 hours after the surgical procedure to induce
infarction. It should also be noted that those with a minimum of 15% of akinesia area in the 24 hours
were considered for the study.

Next, procedures common to all studies will be presented. It should be noted that this
methodological sequence presented will be maintained in the presentation of the results and in their

discussion.

Sham Group 8 Days Cholesterol 4% Diet (SHAM);

Oh: Weighing, cannulation of the femoral artery and vein.

6h: The volume of the 0.9% DES vehicle was administered intravenously (IV) using a
femoral artery for each animal and were equivalent to the volume of the 0.9% SF vehicle
administered intraperitoneally (ip) for each animal and were equivalent to the volume of the Apo Al
4F.

12 noon: Beginning of diuresis control for 12 hours in a metabolic cage.

24h: Blood pressure, heart rate (30 min) recording, baroreflex sensitivity assessment,
echocardiographic evaluation and left ventricular end-diastolic pressure measurement, and

euthanasia to remove plasma for biochemical analysis and tissue for molecular biology analysis.

Group 8 days of diet 4% Infarcted Cholesterol (AMI);

Oh: Weighing, artery and vein cannulation and AMI

6h: The volume of the 0.9% DES vehicle was administered intravenously (IV) using a
femoral artery for each animal and were equivalent to the volume of the 0.9% SF vehicle
administered intraperitoneally (ip) for each animal and were equivalent to the volume of the Apo Al
4F.

12 noon: Beginning of diuresis control for 12 hours in a metabolic cage.

24h: Blood pressure, heart rate (30 min) recording, baroreflex sensitivity assessment,
echocardiographic evaluation and left ventricular end-diastolic pressure measurement, and

euthanasia to remove plasma for biochemical analysis and tissue for molecular biology analysis.

Group 8 days of diet 4% Contrast Infarction (AMI+C);

Oh: Weighing, artery and vein cannulation and AMI

6 a.m.: Injection of iopamidol contrast 2.9 g iodine/kg body weight in the femoral artery and
volume of the vehicle with 0.9% DES was administered by ip, for each animal, and were equivalent
to the volume of Apo Al 4F.

12 noon: Beginning of diuresis control for 12 hours in a metabolic cage.
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24h: Blood pressure, heart rate (30 min) recording, baroreflex sensitivity assessment,
echocardiographic evaluation and left ventricular end-diastolic pressure measurement, and

euthanasia to remove plasma for biochemical analysis and tissue for molecular biology analysis.

Group 8 days of 4% cholesterol diet Infarction, treated with APO Al 4F (AMI+4F);

Oh: Weighing, artery and vein cannulation and AMI

6 a.m.: The volume of the 0.9% DES vehicle was administered intravenously, using a
femoral artery, to each animal and were equivalent to the contrast volume. They received treatment
with APO AI IP/10mg/kg.

12 noon: Beginning of diuresis control for 12 hours in a metabolic cage.

24h: Blood pressure, heart rate (30 min) recording, baroreflex sensitivity assessment,
echocardiographic evaluation and left ventricular end-diastolic pressure measurement, and

euthanasia to remove plasma for biochemical analysis and tissue for molecular biology analysis.

Group 8 days of diet cholesterol 4% Contrast Infarction Treated with APO Al 4F
(AMI+C+4F);

Oh: Weighing, artery and vein cannulation and AMI

6h: Injection of iopamidol contrast 2.9 g iodine/kg body weight in the femoral artery and
treatment with APO Al IP/10mg/kg.

12 noon: Beginning of diuresis control for 12 hours in a metabolic cage.

24h: Blood pressure, heart rate (30 min) recording, baroreflex sensitivity assessment,
echocardiographic evaluation and left ventricular end-diastolic pressure measurement, and

euthanasia to remove plasma for biochemical analysis and tissue for molecular biology analysis.

INFARCTION INDUCTION

The animals were weighed and anesthetized with a mixture of Ketamine (50 mg/Kg) and
Xylazine (12 mg/Kg) intraperitoneally, placed in the supine position and intubated (gelco-14G). A
small cut was made in the skin, and the pectoral muscles were pulled apart. The animal was
submitted to artificial respiration (Intermed, Inter 3, Sao Paulo, SP) and a left thoracotomy was
performed in the fourth intercostal space, with a retractor placed between the ribs for better
visualization.

The pericardium was opened and the left atrium was moved away to visualize the anterior
interventricular vein as a reference to the artery. The procedure for the ligation of the anterior

interventricular artery consisted of the passage of a wire under the vein, reaching part of the
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musculature, where the artery is located. This was ligated (6.0 mononylon thread) causing ischemia
of the adjacent tissue.

After coronary ligation, the thoracotomy was closed (4.0 mononylon thread) and the
pneumothorax was removed. The separated muscles were repositioned and the skin was sutured (4.0
mononylon thread). Soon after the animal's recovery and the onset of reflexes suppressed by the
action of anesthetics, the animal was removed from artificial ventilation and breathed in a heated
environment for recovery. It was administered intramuscularly with 30000 IU benzylpenicillin24.

(Figure 1).

HEMODYNAMIC MEASUREMENTS
Blood pressure and heart rate measurements in rats 24 hours after surgical procedure
induction (AMI);

The analysis of pressure signals was performed using a commercial program associated with
the acquisition system. This program allowed the detection of maxima and minima of the pressure
curve beat by beat, providing the systolic blood pressure (SBP) and diastolic blood pressure (DBP)
values by the integral of the area under the curve in time. Heart rate (HR) was determined from the
interval between two systolic peaks. The results were presented as mean values and standard
deviations of the periods in which the data were analyzed for BP and HR. The data sheets obtained
were analyzed in a commercial program for analysis (Excel 5.0), where the mean and standard
deviation of BMP, SBP, DBP and HR were calculated for each animal. MAP variability was
calculated using the mean of the standard deviations of each animal studied. The mean arterial
pressure variability coefficient was obtained by means of the ratio of MAP variability to the mean

arterial pressure value of each animal under study.?>™

EVALUATION OF THE PRESSORECEPTOR REFLEX;

After MAP recording and the animals had remained at rest for 15 minutes, the sensitivity of
the pressoreceptors was tested by infusion of phenylephrine and then sodium nitroprusside.
Phenylephrine (Sigma Chemical Company, St. Louis, MO, USA), a potent al stimulator whose
predominant action occurs in peripheral arterioles causing vasoconstriction, was injected in
increasing doses into the femoral vein cannula. This drug was used, therefore, to cause an increase in
blood pressure, an effect that causes subsequent reflex bradycardia, commanded by the
pressoreceptors.

The opposite effect, i.e., a reduction in blood pressure with a tachycardia response, also
commanded by the pressoreceptors, was caused by the injection of increasing doses of sodium

nitroprusside (Sigma Chemical Company, St. Louis, MO, USA), a potent vasodilator of both
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synthesis of 3', (minutes)- guanosine monophosphate (cyclic GMP) in the smooth muscle of vessels

arterioles and veins, whose action occurs through the activation of guanylate cyclase and increased

and other tissues.5’

To evaluate the sensitivity of the pressoreceptors, the maximum or minimum peak MAP was
reduced from the MAP values of the control period. In the same way, the maximum variation of heart
rate was reduced from the heart rate values of the control period, immediately before the infusion of
the drugs, for later quantification of the responses. Baroreflex sensitivity was assessed by the index

calculated by dividing the HR variation by the MAP variation.?>"

STATISTICAL ANALYSIS

Data are expressed as mean + standard error or mean + standard deviation. Differences
between the means of the multiple parameters were analyzed by the One-Way ANOVA method
followed by the Newman-Keuls test. The statistical program used was GraphPrism 5.0. Values of p <

0.05 were considered statistically significant.

RESULTS
BIOCHEMICAL DATA

Table 1 below presents the biochemical data. As can be seen, there was a significant
improvement in serum creatinine in AMI and AMI + C animals treated with 4F compared to animals
with AMI and AMI+C not treated. Treatment with completely reversed this alteration.4F

Table 1 also shows an increase in serum levels of hepatic enzymes in animals infarcted with
contrast, demonstrating hepatic dysfunction, with significant recovery of the alteration with the
treatment of peptide 4F. Similarly, there was a significant increase in serum lactate in the AMI + C
group. It is important to observe the levels of Triglycerides, Total Cholesterol, VLDL, LDL and HDL
in animals with infarction. There is a significant increase in triglycerides, total cholesterol, VLDL
and LDL, and a decrease in HDL in this model of contrast-enhanced AMI. Treatment with

significantly reversed all changes, especially in the decrease in LDL and increase in HDL.4F4F

Table 1. Biochemical data in animals with 24-hour AMI or SHAM.

SHAM IAM IAM+C IAM+4F IAM+C+4F

Creatinine 0.27+0.02 0,57+0,04 ab< 0,65+0,04 b< 0,38+0,02 © 0.39+0.02g
(mg/dl)

Urine volume | 0.02+0.002 0,006+0,001e,f | 0,009+0,002f k 0.02+0.005 0.03+0.004
(ml/12h)
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Sodium 0.127+0.09 0.196+0.09 0.299+0.07 0.176+0.08 0.245+0.07
excretion
fractions
(FENa %)

Potassium 14.9+1.88 19.6+8.44 27.0+£7.96 22.2+8.07 22.8+8.35
excretion
fraction
(FEK%)

Urinary 860.1+84.6 1019.0+£220.8 674.9+£178.1 806.8+314.2 836.0+341.8
osmolality
(mOsm/kg)

Lactate 1.54+0.12 2,440,11 3! 2,66+0,2 &l 1.74+0.2 1.87+0.2
(mmol/l)
Triglicerideos 39.848.5 114,1+14,6d,e.f | 120,0+13,6d,e,1 43.9+11.6 62.58+13.6
(Mg/dl)

Colesterol 95.7+7.5 145,0+10,5j,k,1 154,8+9,42¢g h.i 93.8+11.4 100.9+14.0
total
(mg/dl)

VLDL 7.1£0.8 23,7+0,95a,b,c 25,3+1,2a,b,c 8.62+2.1 11.1+2.8
(mg/dl)

LDL 35.5+4.2 118.5+4.8a,b,c 120.9+5.4a,b,c 42.747.3j 62.2+5.2j
(mg/dl)

HDL 44.0+4.3 57.5£10.7 42.3+9.9h,i 77.8+3.9g 72.6+4.1g
(mg/dl)

p <0 0001 vs. Sham; p <0,0001 vs. IAM+4F p <0, 0001 vs. [AM+C+H4F; p < O ,001 vs. Sham; p <0, OOI VS.
IAM+4F, p < 0,001 vs. IAM+C+ 4F p < 0,01 vs. Sham; p < 0,01 vs. JAM+4F; p < 0,01 vs. IAM+C+4F p<0,05
vs. Sham; p < 0,05 vs. IAM+4F; p < 0,05 vs. IAM+C+ 4F. Dados expressos em média £EPM.

MEASUREMENTS OF RENAL FUNCTION THROUGH 12-HOUR CREATININE
CLEARANCE;

As shown in Figure 1 and Table 2, we demonstrated that 24 hours after infarction induction,
there is a significant reduction in 12-hour creatinine clearance in the 4F-treated groups.

Treatment with 4F restored renal function similar to the Sham group.

Figure 1. Creatinine clearance 12 hours after induction of AMI and AMI+C. *P<0.05; **P<0.01; P<0.001; P<0.0001(n=8
animals per group).
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MEASUREMENTS OF CARDIAC FUNCTION AND THROUGH PLASMA TROPONIN I
TESTING;

As can be seen in Figure 2A and Table 3, there is an increase in the ischemic area marker in
the AMI and AMI+C groups. The AMI+4F and AMI+C+4F groups showed a significant reduction in

troponin I values.

Figure 2. Plasma troponin I test 24 hours after MIC induction.
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WESTERN BLOTTING STUDY FOR ANALYSIS OF PROTEIN EXPRESSION IN RENAL
TISSUE
Study of eNOS expression;

As can be seen in (Figs 3A and 3B) and Table 4, there is a significant decrease in the
expression of the eNOS protein. The expression of this protein in infarcted animals (AMI and
AMIA+C groups) is significantly lower. As in the SHAM group, treatment with the peptide restored
eNOS expression in the AMI+4F and AMI+C+4F groups in renal tissue.

Figure 3A and 3B. Expression of eNOS protein in renal tissue. ¥*P<0.05; **P<0.01; P<0.001; P<0.0001(n=8 animals per
group).
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Study of VEGF expression;
As can be seen in (Figs 4A and 4B) and Table 5, there is a significant decrease in the
expression of the VEGF protein. The expression of this protein in infarcted animals (AMI and

AMI+C groups) was significantly lower, as well as in the SHAM group that did not receive ischemia
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stimulation. Treatment with the peptide restored VEGF expression in the AMI+4F and AMI+C+4F

groups in renal tissue.

Figure 4A and 4B. Expression of VEGF protein in renal tissue. *P<0.05; **P<0.01; P<0.001; P<0.0001(n=8 animals per
group).
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Study of APO Al expression;

As can be seen in (Figs 5A and 5B) and Table 6, there is a significant decrease in the
expression of the APO Al protein. The expression of this protein in infarcted animals (AMI and
AMI+C groups) is significantly lower, as well as in the SHAM group that did not receive treatment.
Treatment with the peptide restored the expression of APO Al in the AMI+4F and AMI+C+4F

groups in renal tissue.

Figure 5A and 5B. Expression of APO Al protein in renal tissue. *P<0.05; **P<0.01; P<0.001; P<0.0001(n=8 animals
per group).
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WESTERN BLOTTING STUDY FOR ANALY SIS OF PROTEIN EXPRESSION IN CARDIAC

TISSUE;
Study of eNOS expression;

As can be seen in (Figs 6A and 6B) and Table 7, there is a significant decrease in the
expression of the eNOS protein. The expression of this protein in infarcted animals (AMI and
AMIH+C groups) is significantly lower. As in the SHAM group, treatment with the peptide restored
eNOS expression in the AMI+4F and AMI+C+4F groups in cardiac tissue.
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Figure 6A and 6B. Expression of eNOS protein in cardiac tissue. *P<0.05; **P<0.01; P<0.001; P<0.0001(n=8 animals
per group).
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Study of VEGF expression;

As can be seen in (Figs 7A and 7B) and Table 8, there is a significant decrease in the
expression of the VEGF protein. The expression of this protein in infarcted animals (AMI and
AMI+C groups) was significantly lower, as well as in the SHAM group that did not receive ischemia
stimulation. Treatment with the peptide restored VEGF expression in the AMI+4F and AMI+C+4F

groups in cardiac tissue.

Figure 7A and 7B. Expression of the VEGF protein in cardiac tissue. *P<0.05; **P<0.01; P<0.001; P<0.0001(n=8
animals per group).
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Study of APO AI expression;

As can be seen in (Figs 8A and 8B) and Table 9, there is a significant decrease in the
expression of the APO Al protein. The expression of this protein in infarcted animals (AMI and
AMI+C groups) is significantly lower, as well as in the SHAM group that did not receive treatment.
Treatment with the peptide restored APO Al expression in the AMI+4F and AMI+C+4F groups in

cardiac tissue.
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Figure 8A and 8B. Expression of APO Al protein in cardiac tissue. *P<0.05; **P<0.01; P<0.001; P<0.0001(n=8 animals
per group).
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IMMUNOHISTOCHEMISTRY STUDY FOR THE DETERMINATION OF PROTEIN
EXPRESSION OF CELLS AND MITOCHONDRIAL MORPHOLOGY IN MYOCARDIAL
INFARCTION IN RENAL TISSUE;

Study of the protein expression of CD68-positive cells in renal tissue;

We can observe an increase in macrophages in the AMI and AMI+C groups in the (Fig. 9A,
9B and Table 10) showed a more expressive positive staining score and there was a significant
improvement in the AMI+4F and AMI+C+4F groups represented in (Figs 9A, 9B and Table 10)
compared to the SHAM group.

Figure 9A and 9B. Immunohistochemistry of CD68 expression in renal tissue. *P<0.05; **P<0.01; P<0.001;
P<0.0001(n=6 animals per group).
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Study of the protein expression of positive Tunel cells in renal tissue;
We can observe an increase in the number of apoptotic cells in the AMI and AMI+C groups in

the (Fig. 10A, 10B and Table 11) showed a more expressive positive staining score and there was a
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significant improvement in the AMI+4F and AMI+C+4F groups represented in (Figs 10A, 10B and
Table 11) compared to the SHAM group.

Figure 10A and 10B. Immunohistochemistry of the expression of positive tunnel cells in renal tissue. *P<0.05; **P<0.01;
P<0.001; P<0.0001(n=6 animals per group).
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Study of mitochondrial morphology in myocardial infarction in renal tissue;

We can observe morphological changes in the crests of the mitochondria with balloon
formations within their structure in the AMI and AMI+C groups in the (Fig. 11) showed a visible
alteration in the image. We can associate the same alterations found in the mitochondria of the heart
and with the treatment there was an improvement in the alterations in the AMI+4F and AMI+C+4F

groups, which had morphological aspects more similar to the SHAM group represented in (Fig. 11).

Figure 11. Mitochondrial morphology in myocardial infarction in renal tissue.
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IMMUNOHISTOCHEMISTRY STUDY FOR THE DETERMINATION OF PROTEIN
EXPRESSION OF CELLS AND MITOCHONDRIAL MORPHOLOGY IN MYOCARDIAL
INFARCTION IN CARDIAC TISSUE;

Study of the protein expression of TLR4 positive cells in cardiac tissue;

We can observe an increase in the number of positive TLR4 cells in the AMI and AMI+C
groups in ( Figs 12A, 12B and Table 12) showed a more expressive positive staining score and there
was a significant improvement in the AMI+4F and AMI+C+4F groups represented in (Figs 12A, 12B
and Table 12) compared to the SHAM group.

Figure 12A and 12B. Immunohistochemistry of TLR4-positive cell expression in cardiac tissue. *P<0.05; **P<0.01;
P<0.001; P<0.0001(n=6 animals per group).

12A

Study of infarct area expression in cardiac tissue;

Figs 13A, 13B and Table 13 show images of cross-sectional sections of the hearts of the
groups studied, at the level of the papillary muscles, as measured by the ratio between the volume of
the area marked with Masson's dye and the total volume of the heart. The percentage of infarct area
is increased in the AMI and AMI+C groups, and the animals treated with 4F (AMI+4F and

AMI+C+4F) showed a significant improvement in the infarct area.
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Figure 13A and 13B. Immunohistochemistry of AMI area expression in cardiac tissue. *P<0.05; **P<0.01; P<0.001;
P<0.0001(n=6 animals per group).
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Study of mitochondrial morphology and quantification in myocardial infarction in the left
ventricular region in rat hearts;

As can be seen in (Fig. 14A, 14B and Table 14), there was an increase in the number of
mitochondria identified by the electron microscopy technique in infarcted animals in the AMI and
AMIAH+C groups. There was a significant improvement in the AMI+4F and AMI+C+4F groups
represented in (Figs 14A, 14B and Table 14) compared to the SHAM group. The result found in our
model of cardiac dysfunction corroborates the picture presented so far and reinforces the premise that
modifications in mitochondrial structure are associated with an increase in mitochondria in the

infarcted area and compromising the proper functioning of the heart pump.

Figure 14A and 14B. Number of mitochondria (100 pm2 mitochondrial area). *P<0.05; **P<0.01; P<0.001; P<0.0001
(n=6 animals per group).
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IMMUNOFLUORESCENCE STUDY FOR THE DETERMINATION OF PROTEIN
EXPRESSION OF CELLS IN CARDIAC TISSUE
Study of the protein expression of positive Tunnel cells in cardiac tissue;

We can observe an increase in the number of apoptotic cells in the AMI and AMI+C groups in
the (Fig. 15A, 15B and Table 15) showed a more expressive positive staining score and there was a
significant improvement in the AMI+4F and AMI+C+4F groups represented in (Figs 15A, 15B and
Table 15) compared to the SHAM group.

Figure 15A and 15B. Immunohistochemistry of the expression of positive tunnel cells in cardiac tissue. *P<0.05;
**P<0.01; P<0.001; P<0.0001 (n=8 animals per group).
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Study of the protein expression of B4-positive isolectin cells in cardiac tissue;

We can observe a decrease in angiogenesis in the AMI and AMI+C groups in the (Fig. 16A,
16B, 16C and Table 16) showed a decrease in the expression of capillary microvascularization,
representative through the score with decreased coloration, and there was a significant improvement
in the AMI+4F and AMI+C+4F groups represented in (Figs 16A, 16B, 16C and Table 16) compared
to the SHAM group.
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Figure 16A, 16B, and 16C. Immunohistochemistry of the expression of Isolectin B4 positive cells in cardiac tissue.
Representative values of Figure 14B *P<0.05; **P<(.01; P<0.001; P<0.0001 (n=8 animals per group).
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CARDIAC FUNCTION AND HEMODYNAMIC MEASUREMENTS
Measurements of cardiac function and echocardiogram at 24 h after AMI induction;

As can be seen in Figures 17A and 17B, Table 17, there was a significant reduction in ejection
fraction and cardiac output in the AMI and AMI+C groups.

As observed in the AMI+4F and AMI+C+4F groups in Figures 17A, 17B and Table 17, the
treatment significantly improved ventricular function. The infarct area was measured in the apex and
papillary region of the myocardium by echocardiogram in figures 17C, 17D and table 17, showing an

improvement in the vascularization of the ischemic area in the AMI+4F and AMI+C+ groups. 4F

Figure 17A, 17B, 17C, and 17D. Echocardiogram 24 hours after AMI induction. *P<0.05; **P<0.01; P<0.001;
P<0.0001(n=8 animals per group).
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IAM+4F; p <0,01 vs. IAM+C+4F; p < 0,05 vs. IAM+4F; p <0,05 vs. IAM+C+ 4F. Dados expressos em média
+EPM.

Cardiac function measurements using direct LVPDF measurement at 24 h after AMI
induction;

LV DIS was increased in the AMI and AMI+C groups compared to the Sham group. This
pressure normalized with treatment in the AMI+4F and AMI+C+4F groups, shown in Figure 18 and
Table 18.
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Figure 18. Measurement of LVPD 24 hours after MAI induction. *P<0.05; **P<0.01; ***P<0.001; ****P<0.0001(n=8
animals per group).
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MAP and HR measurements 24 h after AMI induction;

When we compare MAP 24 h after AMI induction in Figure 19A and Table 19, we observed a
statistical difference in the AMI+C group, showing a significant decrease in MAP that is already
expected in this infarction model, and the AMI group did not show any difference. However, it was
recovered in the AMI and AMI+C+4F groups together with the Sham group. However, the AMI,
AMI++C groups did not show any difference in comparison with the AMI+4F and AMI+C+4F
groups, but there was a statistical difference between the groups without and with treatment
compared to the Sham group, showing an increase in HR after AMI induction in Figure 19B and
Table 19. Therefore, we found that the AMI+C group showed a decrease in MAP associated with an

increase in HR.

Figure 19A and 19B. Hemodynamic evaluation of MAP and HR 24 hours after MAI induction. *P<0.05; **P<0.01;
*¥**¥P<0.001; ****P<0.0001(n=8 animals per group).
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Measures of baroreceptor response 24 h after AMI induction;
In the study of the response of the baroreceptors, we obtained extremely interesting data.

Reflex tachycardia induced by nitroprusside, both at low dose 0.5 pg/kg (Fig. 20A) and at high dose
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4.0 ng/kg (Fig. 20B), is altered in the AMI and AMI+C groups. Treatment with 4F re-established this
baroreceptor response (Fig. 20A, 20B and Table 20).

The same is explained for the study of the response of baroreceptors to a bradycardizing
stimulus. Phenylephrine-induced reflex bradycardia at both low 0.25 png/kg (Fig. 20A) and high dose
2.0 ng/kg (Fig. 20B) is altered in animals with AMI and AMI+C. In animals treated with 4F, this
response is recovered (Fig. 20A, 20B and Table 20).

Figures 20A and 20B. Study of the response of baroreceptors 24 hours after MAI induction. *P<0.05; **P<0.01;
*#*p<0.001; ****P<0.0001(n=8 animals per group).
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DISCUSSION
This is the first study to characterize the effects of apolipoprotein Al on renal and cardiac

dysfunction after myocardial infarction in hypercholesterolemic rats receiving contrast.

MODEL OF CARDIAC AND RENAL DYSFUNCTION ASSOCIATED WITH MYOCARDIAL
INFARCTION

Knowing that cardiac surgery to induce myocardial infarction in animals is used to mimic the
ventricular dysfunction observed in humans, and in order to confirm cardiac dysfunction in the
proposed animal model, an initial characterization of the phenotype of animals 24 hours after anterior
descending coronary artery ligation surgery was part of this study. To this end, we evaluated cardiac

and physiological morphofunctional parameters in the groups studied.!7- 18D

CARDIAC MORPHOFUNCTIONAL CHANGES AND PHYSIOLOGICAL PARAMETERS IN
AN ANIMAL MODEL OF CARDIAC DYSFUNCTION ASSOCIATED WITH MYOCARDIAL
INFARCTION

Initially, cardiac function and structure were evaluated by means of echocardiographic
examination 24 hours after myocardial infarction induction. As observed in the results, 24 hours after
coronary artery ligation surgery, the AMI and AMI+C groups showed a reduction ejection fraction,
cardiac output, and increased infarct area contributing to ventricular dysfunction. However, there was
a significant improvement in the animals treated with 4F, the use of echocardiography in the cardiac
morphofunctional evaluation is highly recommended for prognostic purposes and as indicators of
ventricular dysfunction progression and its variables are used for the identification of the syndrome
in both humans and rodents. (!-83

We believe that the left ventricular dysfunction observed in these animals was a consequence
of the exacerbated loss of cardiac contractile tissue due to the ischemic process, since after surgery
the animals presented an infarcted area of around 40% of the total cardiac area.(!% 8%

In addition to the echocardiographic alterations, the AMI and AMI+C groups showed an
increase in the left ventricular (LV) end-diastolic pressure (PDF), which has a significant
hemodynamic importance because it is measured within the left ventricular cavity of infarcted
animals and records the ventricular filling pressures that determines hemodynamic changes and was
reversed with the treatment of 4F in the AMI+4F and AMI+C+4F groups.®)

We also evaluated troponin I in plasma, which is a gold standard marker of ischemic
myocardial injury. The results showed a significant change in the animals infarcted without treatment

(AMI and AMI+C) compared to the groups that received the treatment (AMI+4F and AMI+C+4F).
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The efficacy of the method was confirmed when compared with the sham group, which did not show
changes in plasma levels.!”)

The results suggest that decreased cardiac output is associated with reduced effective arterial
volume of organs. Failure of cardiac performance, as seen in animals with heart failure, contributes
to worsening survival in infarcted patients.>' Apolipoprotein Al restored cardiac performance
(improving cardiac output, ejection fraction, infarction area, LV PDF, and troponin I).

It is important to report that, associated with these cardiac alterations, we found an increase in
the expression of TLR4-positive cells in the heart, as seen by immunohistochemistry, and associated
with a decrease in the expression of endothelial synthesa nitric oxide (eNOS) proteins and an
increase in lactate in the animals of the AMI and AMI+C groups, signaling an increase in
inflammation in the cardiac tissue. The same is observed in other studies with worsening of cardiac
function, but the animals treated with AMI+4F and AMI+C+4F showed a significant improvement in
this marker.(7% 86-89)

The alterations studied in the heart constitute the basis for a better understanding of the
effects resulting from myocardial infarction, since the mitochondria are a fundamental part in the
maintenance of the viability and functionality of the cardiomyocyte.

As described in the results, we found changes in the morphology of the organelle, represented
by the greater number of mitochondria with decreased muscle fibers in the hearts of AMI and
AMI+C animals. There are studies correlating a reduction in the expression of the Parkin protein
with mitochondrial autophagy (increase in the amount of mitochondria with reduced area) observed
by the electron microscopy technique in infarcted animals.®% )

The results corroborate and indicate that impairments in mitochondrial function cannot be
compensated by the increase in the number of mitochondria, and that an appropriate balance in the
structure of the organelle is necessary for the maintenance of cardiac homeostasis in infarcted rats.

Energy production in heart tissue is not only related to mitochondrial morphology, but is also
involved in the structural organization of organelles, represented by density and location. Due to the
continuous energy demand generated by ATP, adult cardiomyocytes have extremely dense
mitochondria when compared to other tissues, since in addition to effectively participating in the
synthesis of ATP via oxidative phosphorylation, the organelle also participates in Ca2+ signaling, cell
proliferation and apoptosis.©®>*%

When we investigated the apoptosis pathway through the expression of positive tunnel by
immunofluorescence in the cardiac tissue, we observed an increase in the AMI and AMI+C groups,
which is associated with the increase of VEGF protein by western blot and decrease in angiogenesis

represented by the expression of B4 isalectin in cardiac tissue in immunofluorescence. However, the
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groups that received 4F treatment (AMI+4F and AMI+C+4F) showed significant improvement in all
these markers of apoptosis in the cardiac tissue.®>%

Taken together, our data demonstrate an important contribution of cardiac function attributed
to the treatment of 4F that was confirmed by the significant increase in the expression of
apolipoprotein Al in the cardiac tissue of the AMI+4F and AMI+C+4F groups by western blot. Our
lipid profile data report a significant difference in the increase in HDL, decrease in LDL, decrease in
VLDL and plasma triglycerides of the treated animals when compared with the AMI, AMI+C

groups.46: 66:74,99)

RENAL ALTERATIONS AND PHYSIOLOGICAL PARAMETERS IN AN ANIMAL MODEL OF
CARDIAC DYSFUNCTION ASSOCIATED WITH MYOCARDIAL INFARCTION

In this study, a significant reduction in glomerular filtration measured by creatinine clearance
associated with reduced urine flow was observed in the AMI and AMI+C groups, which was
completely reversed in the AMI+4F and AMI+C+4F groups that received the treatment. However,
the groups treated even with a significant increase in urinary flow did not show significant
differences in sodium excretion fractions, potassium excretion fractions and urinary osmolality 24
hours after infarction induction.®

It is important to emphasize that associated with the decrease in glomerular filtration, there
were some renal structural alterations, such as: increase in CD68 positive cells by
immunohistochemistry associated with decreased expression of eNOS protein by western blot and
increase in plasma lactate as was reported in cardiac alterations. We can affirm that there was a cross-
tok between the heart and the renal system through an inflammatory interaction that was
demonstrated by significant alterations in the AMI and AMI+C groups when compared to the
SHAM, AMI+4F and AMI+C+4F groups. "> 1°0)

In addition, there is also an important protein impairment related to the vascular integrity of
the endothelium, which could explain the endothelial dysfunction occurring after ischemia and being
considered as a consequence of impaired NO release (which is also observed in infarction patients).
Our hypothesis is based on the alteration of the protein responsible for endothelial integrity (e-NOS).
All of these events would be associated with a decrease in apo Al in renal tissue.!°)

We believe that the findings of renal alterations are also related to inflammation, oxidative
stress, cell proliferation and apoptosis similar to cardiac abnormalities. Our results demonstrate a
significant increase in the expression of positive tunnel cells by immunohistochemistry, increased
expression of VEGF protein by western blot and associated with morphological changes of
mitochondria that are related to cell death by apoptosis in the AMI and AMI+C groups. These results

may contribute to a better understanding of acute kidney injury in cardiac events.(192-106)
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The results of the present study show that the treatment with 4F was positive in the renal
tissue, showing a significant increase in the expression of apolipoprotein Al in the AMI+4F and
AMI+C+4F groups compared to the animals in the SHAM, AMI and AMI+C groups. Improving or

Cardiac performance and renal function in contrast-infarcted rats. (46 66-74.99)

HEMODYNAMIC CHANGES IN THE ANIMAL MODEL OF CARDIAC DYSFUNCTION
ASSOCIATED WITH MYOCARDIAL INFARCTION

The response of the baroreceptors is also altered. There was an alteration in MAP in animals
with AMI+C associated with an increase in HR in relation to sham and treated animals. However, the
AMI group did not show significant changes. Studies have shown that these changes in baroreceptor
response are associated with increased morbidity.(%”

Reduced HDL is correlated with impaired cardiac function in patients with systemic
inflammatory response syndrome.’* 1%, In our study, animals with AMI and AMI+C, the LDL was
significantly increased. Nature pro-inflammatory LDL has been attributed to the cytotoxic release
and lipid peroxidation.®) Oxidized LDL alters the endothelium and leads to its dysfunction.
Recently, they have shown that peptide 4F prevents lipid peroxidation.*® Data suggest that it induces
the formation of new HDL particles that are enriched in paraoxonase, an enzyme that degrades lipid
peroxides.4F©?

Administration of peptide 4F increases paraoxonase activity, decreases cytokine synthesis and
release, and decreases oxidative stress. % 109

In a recent study, it was shown that the HDL in the normal range appears to be completely
protective against klotho protein dysfunction.!'” With aging, plasma HDL concentrations
decrease.''” Decreased serum HDL concentration and function may occur secondary to hormonal
changes, inflammatory processes, and diabetes mellitus.!!% ''"D) HDL deficiency is extremely rare
among centenarians. HDL can modulate the aging process, not only because of its well-known
activity antiatherogenic, but possibly also by directly interfering with aging by signaling the klotho
protein. Most of the current results, however, are based on cell culture. There is no confirmation yet
in vivo.®®
In an extremely aggressive disease such as infarction, treatment with 4F peptide can be a
great therapeutic option.’®

The baroreflex system is responsible for maintaining cardiovascular homeostasis and
preserving blood flow to vital organs.(''?) It is known that in infarction, there is a direct relationship
between baroreceptor sensitivity and survival, which is diminished when there is dysfunction of the

baroreflex response.(19?, It has been described that eNOS activity is decreased in endothelial cells

when exposed to LDL.("'3 It is also described that oxidized LDL can alter the expression of
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eNOS.M"¥ Alterations in HR and MAP variability, determined in part by nitric oxide-dependent
endothelial dysfunction, are related to an adverse prognosis in cardiovascular diseases. Pelet et al.
demonstrated that rosuvastatin decreases the expression of caveolin-1 (an eNOS inhibitor) and
promotes improved eNOS function in dyslipidemic mice knockouts for apo E, with improvement in
HR and MAP variability in these animals.(''> We demonstrated a dysfunction of the baroreceptor
system in animals with AMI and AMI+C. Further studies will need to be done to identify whether the
improvement in baroreflex sensitivity in animals treated with apolipoprotein Al is due to an increase
in eNOS expression. In addition, this improvement may also be due to increased serum HDL levels
and decreased serum LDL levels.

The mortality of patients with cardiovascular disease associated with acute kidney injury
affects a large part of the population.®

In our study, there was normalization of renal function (measured by creatinine clearance)
with treatment with apolipoprotein Al.

Therefore, treatment with Apo Al 4F, leads to anti-inflammatory effects, improves heart and
kidney function. We also demonstrated that, in this infarction model, there is a dysfunction of the
baroreflex response. The treatment, associated with an increase in HDL levels, probably led to a
protection of the endothelium. This endothelial protection can be interpreted by the best expression

of eNOS.

CONCLUSION

Our results demonstrate that the use of contrast in hypercholesterolemic animals with AMI
greatly contributes to the worsening of cardiac and renal dysfunction.

And based on the results, we can affirm that 4F, through an HDL-dependent pathway,
currently used as a therapeutic strategy in the treatment of cardiovascular diseases, is capable of
reversing the changes in the cardiac and renal function of infarcted animals. Thus, we conclude that
4F plays an important role in protection, with beneficial effects on the maintenance of endothelial
integrity, improvement of myocardial contractile function and renal system. Therefore, finding the
most effective way to treat 4F in cardiovascular and renal diseases represents an important step for

the future of research in the treatment of cardiorenal syndrome.
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ABSTRACT

This study deals with the discourse of health professionals who work in primary care about the care of women
with hearing loss. Its objectives were: to know the feelings reported by health professionals about the
possibility of caring for a pregnant woman with hearing impairment and to discuss the preparation for this
care to be of quality. This is a qualitative descriptive research conducted with 31 health professionals (nurses,
nursing technicians, nursing assistants and community health agents) from Basic Health Units (UBS) in a
municipality in the mid-Paraiba region of the state of Rio de Janeiro. Most of the participants have already had
contact with the LIBRAS course and a smaller number have had experience in assisting pregnant women with
some hearing impairment. The results allowed the formulation of the following categories: Feeling of
powerlessness when caring for a hearing impaired pregnant woman, Feeling of sadness in the face of the care
of a hearing impaired pregnant woman and Lack of training to care for a hearing impaired pregnant woman. It
is concluded that professionals do not feel prepared to deal with this public, feel powerless and sad in the face
of care for hearing-impaired pregnant women and do not feel able to provide safe and quality care.

Keywords: Communication, Nursing, Hearing impairments.
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INTRODUCTION

Ensuring accessibility is one of the fundamental factors for comprehensive health care for
women with disabilities, as well as for the realization of their rights, citizenship, social participation
and independence. Health professionals should identify the various barriers that hinder or prevent
women with disabilities and reduced mobility from accessing health actions, offers, and services
(MINISTRY OF HEALTH, 2019).

Language is one of the main instruments of cultural identity of a community. Thus, for
example, what identifies the deaf community is sign language, known in Brazil as Libras. This
communication is validated and recognized throughout the national territory, but there is still little
inclusion of this knowledge in the curricula of schools and courses in the country (NASCIMENTO,
2011).

In order to promote satisfactory conditions, it is necessary to seek improvements in order to
create better communication between the team and these patients, in this case it is necessary to
include Libras (Brazilian Sign Language) as a means of social communication and humanization of

the care provided.

The current reality of Primary Care professionals is very complex, because, on the one hand,
there is the intention to provide egalitarian and holistic care and, on the other hand, the lack
of support for this clientele that finds it very difficult in their care, since the health network
does not have a significant number of LIBRAS (Brazilian Sign Language) interpreters who
can assist in the outpatient environment (FERREIRA, et al, 2019).

Therefore, due to the need for an interpreter, the health professional should adapt by taking
courses for a more humanized care that brings mastery for better care. It is also worth mentioning
that communication is one of the basic instruments of caring for Nursing and other health

professions, and is also considered a competence to be developed in prenatal care.

Adequate prenatal care, with the early detection and intervention of risk situations, as well as
an agile hospital referral system, in addition to the qualification of childbirth care, are the
major determinants of health indicators related to mother and baby that have the potential to
reduce the main causes of maternal and neonatal mortality (RAMOS et al, 2018).

According to Ramos (2018), prenatal care aims at early detection of risk situations, however,
pregnant women with hearing impairment often do not have adequate instructions on prenatal care,
so they do not regularly seek the Basic Health Unit for routine consultations, due to the lack of
preparation of professionals, making it difficult for both parties to understand.

Thus, it is important for health professionals to be aware of the scenario that surrounds these
vulnerabilities that appear, for example, in the difficulties faced by women with disabilities to
exercise their autonomy in daily life, in the obstacles to the experience of their sexuality,

motherhood, lack of communicational and attitudinal accessibility in services, access to assistive
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technology devices and health equipment and access to formal schooling and professional
qualification (MINISTRY OF HEALTH, 2019).

Although there are Decrees and Laws exposed in the Brazilian legal system that determine
LIBRAS as a means of communication and guarantee Deaf inclusion and comprehensive care in the
various public services, such conducts are still not characterized as sufficient to extinguish the
difficulties associated with communication barriers (FRANCISQUET], et al, 2017).

This is because the absence of specific legislation on the need for interpreters during health
care, as well as the obligation of a specific discipline of LIBRAS in the training process of health
professionals, prevents this portion of the population from being contemplated during graduation and
becomes a barrier to quality care (FRANCISQUETI, et al, 2017).

A study carried out in Parana points out the importance of using LIBRAS during the care
provided to deaf clients, aiming at the establishment of a more inclusive society, in which adequate
care is offered to the deaf as well as to the entire population, the professionals also mention the
relevance of the health unit having a professional trained in LIBRAS, as a reference to deaf
individuals. (FRANCISQUETI, et al, 2017)

The objectives of the research were: To know the feelings reported by health professionals
about the possibility of caring for a pregnant woman with hearing loss; and to discuss the

professionals' view of their preparation for this quality care.

METHODOLOGY

This is a qualitative descriptive research carried out with professionals who make up the
nursing team (nurses, nursing technicians, nursing assistants and community health agents) of Basic
Health Units (UBS) of a municipality in the mid-Paraiba region of the state of Rio de Janeiro.

The professionals were invited to participate in the research, which had the following
inclusion criteria: being part of the nursing team and accepting to participate in the research, and the
exclusion criterion being on vacation and/or sick leave, premium/maternity leave during the data
collection period.

Data were collected in the first half of 2023 in the health units themselves, through the
application of a recorded semi-structured interview, with a script of questions on the topic in
question.

The interview questions are based on a study conducted in Parand with nursing professionals
(FRANCISCHETTI, et al, 2017) where the following questions are asked: How do you feel/would
you feel when caring for a deaf pregnant woman? What do you think could be improved in the care

offered in health services for deaf pregnant women?

Medicine: an exploration of the anatomy of the human body
Feelings of health professionals regarding the care of pregnant women with hearing impairment 227



The analysis consisted of floating reading; constitution of the corpus, through the search for
exhaustiveness, representativeness, homogeneity and pertinence of the data listed. The formulation
and reformulation of hypotheses (units of registration, context, form of categorization) and the phase
of organization of the material that was analyzed were carried out, aiming to systematize the ideas
and transform them into categories (BARDIN, 2011).

The project was submitted to the Research Ethics Committee of UniFOA and approved under
Opinion No. 5,877,552, according to Resolution 466, which deals with research with human beings.

All study participants signed the Informed Consent Form (ICF) in two copies. In order to
ensure the secrecy and confidentiality of the participants, the nurses identified by the letter "E;
nursing technicians by the letter "T " ; nursing assistants by the letter "A”, and; community health
agents were assigned by the letter "C", followed by an Arabic number, according to the order of the

interviews.

RESULTS AND DISCUSSION

According to the data collection, carried out in 10 Basic Health Units, in the municipality of
Volta Redonda/R1J of District II, with a total of 31 health professionals, it was possible to characterize
them as: 14 community health agents, 1 man aged 50 years and 13 women, with ages ranging from
25 to 50 years. Other professionals approached in the interview were 10 nursing technicians, 1 49-
year-old man and 9 women aged 23 to 59 years. The remaining professionals participating in the

research were 7 nurses with ages ranging from 23 to 50 years.

\
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7(22,58)
Variable N (%)
Interviewed 31 (100)
Nurses 7 (22,58)
Nursing Technicians 10 (32,25)
Community Health Agents 14 (45,16)
Basic course in pounds
Yes 5(16,12)
No 26 (83,87)
Experience in caring for hearing impaired pregnant women
Yes 4 (12,90)
No 27 (87,09)
Sex
Feminine 29 (93,54)
Masculine 2 (6,45)
Age years
23-33 14 (45,16)
34-44 7(22,58)
> 45 10 (32,25)

Source: Survey data, 2023.
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CATEGORY 1: FEELING OF POWERLESSNESS WHEN CARING FOR A HEARING
IMPAIRED PREGNANT WOMAN

In this first category, the team's concern about the impossibility of providing qualified and
efficient care to pregnant women with hearing impairment is clear, in the absence of preparation to

assist them using the language of LIBRAS. The following statements convey this feeling:

“(...) feeling of powerlessness because there is no specific preparation within the network to
assist these people." (ENF 1)

"It's a feeling of impossibility of not being able to attend, the difficulty in attending." (CHA

6)

“(...) I feel helpless, because it's going to make it very difficult for you to be able to help this
person." (TEC 9)

“(...) feeling of powerlessness, inability to provide care in the way it should be" (TEC 10)

The care of deaf people is a challenge for health professionals and for the deaf themselves.
The absence of a companion is a barrier to the care of deaf users, which makes it difficult and
vulnerable to clients at the time of care. The presence of a companion during consultations should be
encouraged to facilitate communication and engagement of the client during prenatal care
(NARCIZO et. al, 2022).

One of the main objectives of primary care is to attribute social visibility to the construction
of inclusion, minimizing prejudices, guaranteeing rights, establishing support networks, creating
opportunities for socialization and thus providing improved access to health services. (PEREIRA et.
al, 2020).

There is an urgent need for other means to communicate with these users. The
communication barriers encountered by health professionals and deaf patients, in most cases, are
detrimental to the diagnosis and treatment of these patients' diseases. In health care, only through
good communication can patients' needs be identified and resolved in a humanized way. For the
nursing team, communication with these patients may be impaired with regard to the exchange of
information, lacking skills in transmitting information about their health and thus impairing the
confidentiality of the consultation. (NARCIZO et. al, 2022).

Despite the rarity of recent studies that describe the negative feelings of health professionals
in the care of hearing-impaired pregnant women, some previous studies demonstrate the difficulties
of health professionals in the care of the hearing impaired, reporting their dissatisfaction and lack of
mastery by them in the adequate and broad care of women.

The feeling of powerlessness when caring for a hearing impaired pregnant woman is
understandable, even so there are other ways and resources, such as writing and the use of illustrative
materials, so that her needs are met, allowing the pregnant woman to feel understood, welcomed and

well cared for during this period.
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CATEGORY 2: FEELING OF SADNESS IN THE FACE OF THE CARE OF A HEARING
IMPAIRED PREGNANT WOMAN

Health professionals who provide care to people at all stages of their lives experience diverse
feelings, most of the time positive, but when they do not achieve their goals, they may experience
sadness in the face of the impotence to promote care effectively. This is what can be observed in the
statements below, where the research participants report sadness and frustration in the face of the

impossibility of providing adequate care and communication.

“(...) I find myself with a feeling of incapacity, difficulty in communication" (ENF 2)
"I'm a little embarrassed, it hasn't happened yet, but I'd be very uncomfortable" (CHA 3)
"Sadness, frustration" (CET 1)

"I'd be a little sad not to know, I don't even know how to speak her language, that's how I
would feel, with difficulty dealing with her" (TEC 8)

There are improvements in the field of care for people with hearing impairment (AD), but
they face social vulnerabilities related to low socioeconomic and educational level, as they deal with
barriers to access to dignified living conditions and the search for health care. Added to this, they
have difficulties to establish effective communication with health professionals, and the promotion of
social inclusion in the care of the deaf by health professionals becomes a priority element for the
quality of the service provided, considering that the absence of effective communication does not
provide humanized care, aligned with the principles of the Unified Health System (SUS). (KINGS et.
al, 2020).

In addition, it is through communication that professionals understand the user as a holistic
being and understand their social insertion and their worldview, being able, from this moment on, to
raise their anxieties and needs, developing adequate care, so that the discomforts of this process can
be minimized. (KINGS et. al, 2020).

Even with the failure in communication when the institution does not have a LIBRAS
interpreter, the hearing impaired seek ways to make this communication ideal with health
professionals, for example, gestures, drawing and writing according to their level of knowledge.

In a consultation, it is necessary to implement educational actions to better understand this
public, so the health professional should seek means for adequate and humanized communication,
and that guarantees the rights of the pregnant woman when being attended during prenatal care. In
this way, allowing the promotion of the health of the mother and child binomial and preventing
complications that may be present in the gestation process.

According to Aires (2019), feelings such as shame can be placed in relation to the other, as
mentioned by health professionals, some have the feeling of shame in a possible care for the hearing
impaired pregnant woman. As a result, some professionals feel fear, insecurity, difficulty, frustration,

sadness and shame for not being able to provide quality care. This reality demonstrates commitment
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on the part of the professionals, who know that something is missing for their care to be complete
and effective for their hearing loss, and for this reason they report feelings of shame and frustration.

It is essential that professionals are trained for this care, being efficient and inclusive for all
hearing impaired people, because through permanent education in health it is possible to reverse gaps
in knowledge, attitudes and professional practices, allowing the construction of skills to care for

people with disabilities.

CATEGORY 3: LACK OF TRAINING TO CARE FOR A HEARING IMPAIRED PREGNANT
WOMAN

Continuing education in health services can minimize difficulties in the day-to-day life of
professionals who serve the community, and it is necessary to meet the demands as explained in the
statements below, the lack of knowledge, training and practice related to the use of LIBRAS during

the care of pregnant women, when necessary.

"It's trying to welcome into my reality and hers without training, right? Because I wouldn't
have the technical knowledge to do that, but they help us much more than we do" (NFL 6)
"Actually, there's no preparation, right? Then there would be no quality precisely because we
are not prepared, we are not oriented, we do not know how to do it in her situation" (CHA 1)
"We didn't have this preparation here, so I don't understand anything about sign language, I'm
going to have a difficulty, but I'll try to serve in the best way" (CHA 6)

"I don't have any qualifications to be able to do this care with a hearing impaired patient.
Even more so a pregnant woman here in the unit for not having had this training. We didn't
have the opportunity to have this training here at the unit or by the city hall, which varies
with us adding more value to our knowledge" (CHA 9)

“(...) I prepare 0, I would try to serve in the best way, but I am not prepared" (TEC 3)

Permanent Health Education (EPS), inserted by the Ministry of Health as a health policy in
Brazil through Ordinances No. 198/2004 and No. 1,996/2007, aims to guide the training and
qualification of professionals inserted in public health services, with the purpose of transforming
professional practices and the organization of work based on the needs and difficulties of the system.
(FERREIRA et. al, 2019).

In the field of health, EPS is defined as a pedagogical process that analyzes the daily routine
of health work or education, based on the assumption of meaningful learning that allows health
professionals themselves to reflect on the reality they live and the health care models in which they
are inserted, as well as the problems they face. Thus, it is understood that the EPS has, in the scenario
of practices, the work process as an object of transformation, starting from the critical reflection of
the professionals about what is happening in the daily routine of the services and seeking solutions

together with the team to the problems encountered. (FERREIRA et. a/, 2019).

\
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Thus, we can observe that many professionals mentioned that they do not have the
qualification for this care, when the institution does not provide the professionals with a
qualification, it is rooted in the traditional model and with the non-inclusion of these patients.

Thus, it is necessary that educational processes are inserted in the daily routine of
professionals, so that the services are prepared to provide adequate care to the different audiences
that need care. In this sense, it is important to think of health work as a key element for this process
to become a reality in the Unified Health System (SUS), because health work is considered a "living
work in action". Thus, instruments, knowledge and relationships are essential for the work process to
be effective in the production of care and in the organization of health care.

That said, it is necessary to unite the team and participate in the context of Permanent Health
Education, meetings to discuss educational actions for the care and inclusion of these patients. Many
professionals perform care in a non-humanized way, where they approach the patient and do not
understand the importance of quality care.

With EPS we can enhance the desire to acquire new knowledge. During the weekly meetings
of Primary Health Care, the difficulties faced in the care of hearing-impaired pregnant women can be
addressed, bringing experiences and experiences for the collective construction and resolution of the

difficulties faced by the team.

CONCLUSION

This study uncovered the practice of health professionals when dealing with pregnant women
with hearing loss, and demonstrated weaknesses in this practice.

It was concluded that professionals do not feel prepared to deal with this public, feel
powerless and sad in the face of care for hearing-impaired pregnant women and do not feel able to
provide safe and quality care.

Paths are pointed out aimed at the qualification and permanent education in health of the
teams to face challenges when serving specific groups and allow the inclusion and respect for the
rights of all pregnant women to quality prenatal care, with safe information that leads to the safety of
pregnancy, childbirth and postpartum.

This study has as limitations the small number of participants who had effective contact and
experience with pregnant women with hearing impairment and the scenario restricted to a health
district of a municipality in the interior of the state of Rio de Janeiro, so new studies are suggested
that broaden the vision of professionals regarding the care of this public in order to provide an

opportunity for discussion and support for more humanized and safer nursing practices.
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ABSTRACT

The study aimed to map digital tools with collective interventions and potential guidelines and limitations in
the prevention of care-related infections in intensive care units. This is an integrative literature review, to
survey the articles in the literature, a search was carried out in the following databases: Latin American and
Caribbean Literature in Health Sciences and Medical Literature Analysis and Retrieval System Online,
National Library of Medicine and National Institutes of Health and Nursing Database from April to May 2022.
Inclusion criteria: articles published in Portuguese and English, in the years 2011 to 2021, available free of
charge and in full. Articles that did not have a well-defined research design were excluded. A total of 1,666
articles were found, and after defining the inclusion and exclusion criteria, 305 articles remained, of which ten
articles were included in the search. The use of applications is very common among health services and helps
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in the organization of data, enabling access to information in real time and/or remotely. It is worth noting that
the methods of developing these technologies are complex, involving a mix of instructional, systematized,
contextualized, and user-centered design. The present study, in view of the literature found, and the evidence
presented, shows the importance of technologies in the critical environment in terms of infection prevention,
as well as the relevance of constantly updating and building technologies that promote the prevention and
optimization of diseases in the work process.

Keywords: Sepsis, Intensive Care Unit, Infection prevention.
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INTRODUCTION

Healthcare-Associated Infections (HAIs) are infections acquired during patient care due to an
imbalance between body defenses and microbiota, and are considered one of the most common
complications of care; they represent a high risk to patient health/safety and are seen as a public
health problem (Pereira et al., 2016).

In relation to the hospital environment, it is noteworthy that the factors related to the
occurrence of HAI can be related to three areas: iatrogenic (undesirable harm to the patient caused by
the action of the health agent voluntarily or involuntarily organizational and related to the patient
(Torres, et al., 2021).

In view of the demand for complex activities in a critical environment, risks of infection
inherent to all procedures, it is necessary to constantly update professionals, having technological
tools as an apparatus for this, since professionals have little time and the practicality offered. Health
technology is "medicines, materials, equipment and procedures, organizational, educational,
information and support systems, and care programs and protocols", where, through them, the health,
well-being, and safety of the patient are promoted, and the prevention of errors and damages is
inserted in this context (Brasil 2010).

Sepsis is considered the leading cause of death in ICUs of all ages. There are approximately
47 million cases each year, and the mortality rate of its severe form, especially in the areas of
preference, is more than 50%. Due to late diagnosis and lack of intensive care beds (Viana, et al.,
2020).

At this juncture, the important thing is that technological tools are capable of qualifying
permanent education practices, through a vision of co-participation among the team mediated by
interactivity and creativity (Salvador, et al., 2015)

In view of the aforementioned context and with a nurse with more than ten years of
experience in the care of critically ill patients and identifying a high incidence of HAIs, with severe
and fatal outcomes, the need arose to develop a study that would allow the analysis of digital tools in
line with information about the prevention of infections in ICUs, focusing on collective interventions
that can be carried out with the team. its potential for orientation and limitations in relation to the
proposed purpose.

Based on these reflections, the study has as its guiding question: which literatures, collective
interventions and existing contents in the technological tool have the potential to guide and
limitations in the prevention of infection related to care in intensive care units?

The study is relevant because it points out the quality of virtual guides on HAI prevention in

ICUs, their strengths and limitations, as well as because it strengthens the discussion of the
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importance of in-service education and aims to map digital tools with collective interventions and

potential guidance and limitations in the prevention of care-related infection in intensive care units.

METHODOLOGY

This is an integrative literature review (IR) According to Mendes et al. (2019), synthesizing
knowledge is a scientific methodology that summarizes evidence from several studies on a specific
issue, identifying research gaps and suggesting new studies in order to support decision-making in
health. They add that IR is a method that allows this synthesis of knowledge through a systematized
and rigorous process

In the first stage of the study, to identify the theme and select hypotheses, we used the
anagram PICo to guide the problem question, with P for population; I for intervention; Co: context
(Anima educagdo, 2014). Thus, the following question was asked: "What are the collective
interventions and existing contents of the virtual guide technological tool with guidance potentials
and limitations in the prevention of care-related infection in intensive care units?" Where P: nurses,
nurses, nursing, nurse; I: digital technology, e-health, management;infection control; Co: Intensive
Care Units, Intensive Care Units.

To survey the articles in the literature, we searched the following databases: Latin American
and Caribbean Health Sciences Literature (LILACS) and Medical Literature Analysis and Retrieval
System Online (MEDLINE), National Library of Medicine and National Institutes of Health
(PUBMED) and Nursing Database (BDENF) from April to May 2022.

The selection of these databases is justified due to the wide availability of national and
international articles with a broad impact in the area of health. The following controlled descriptors
will be used to search for articles, indexed in the Health Sciences Descriptors (DeCS) and Medical
Subject Headings (MeSH), and their combinations in English, Portuguese, and Spanish. The
descriptors were cross-referenced and combined with Boolean operators '"AND' and 'OR" in order to
refine the studies according to the topic in question. The following keywords appear:

"Nurses, nurses, OR Nursing, AND AND "Digital Technologies" OR Applications(
application) OR "inovation and health" AND e-health OR "infection control" OR "infection
prevention" OR infection control AND "Intensive Care Units" OR "Intensive Care Center".

In the second stage, we adopted as inclusion criteria: articles published in Portuguese and
English, in the years 2011 to 2021 available free of charge and in full that portray the theme studied,
articles published and indexed in the aforementioned databases. Articles that did not present a well-
defined research design, that did not make the full text available, or that addressed other aspects
related to the prevention of infection in the ICU, such as: self-care, letter to the reader, opinion

articles, home care were excluded
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In the third stage of the study, the information to be extracted from the studies was defined, in
this way, the analysis of the information will be possible from the full reading of the articles in an
exploratory way, later they will be stored in a table containing the title of the study, journal
published, place of research, year of publication, methodological characteristics (type of study),
subjects/objects of the research, and results obtained (Galvéo, 2006).

For the categorization of the level of evidence (NE), we opted for the categorization of the
level of evidence (NE), proposed by Melnyk & Fineout-Overholt (2005): level 1 — evidence from a
systematic review or meta-analysis of relevant randomized controlled clinical trials or from clinical
guidelines based on systematic reviews of randomized controlled clinical trials; level 2 — evidence
obtained from at least one well-designed randomized controlled trial; level 3 — evidence obtained
from well-designed clinical trials without randomization; level 4 — evidence from well-designed
cohort and case-control studies; level 5 — evidence from a systematic review of descriptive and
qualitative studies; level 6 — evidence from a single descriptive or qualitative study; Level 7 —
Evidence from the opinion of authorities and/or the report of expert committees

In the fifth stage, the presentation of the results and discussion of the data obtained was done
in a descriptive and analytical way, based on the exploration of the material, developed from the
rereading of the texts, which culminated in the construction of thematic categories of analysis.
Subsequently, in the stage of interpretation of the results, the existing statements were observed from
the perspective of different authors (Jorge et al., 2022).

The last phase consisted of the elaboration of this study, which sought to describe in a clear
and systematic way all the steps taken by the authors for the elaboration of the research and to

present the main results evidenced from the analysis of the included articles.

RESULTS AND DISCUSSION

A total of 1666 articles were found: after the delimitation of the inclusion and exclusion
criteria, 1361 articles were eliminated, leaving 305 articles, of which 254 were excluded by the
analysis of the abstract. Of the remaining 51 articles, ten articles were included in the study
according to the inclusion and exclusion criteria (FIGURE 1).

Of the selected articles, four were identified in the Pubmed database and eight in the LILACS
database, two in the Medline database and five in the BDENEF. However, it is difficult to identify

articles in other databases
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Figure 1 - Flowchart of articles from the Integrative Review
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Chart 1 below presents the results of the filtering performed and, which constitute the
"corpus" of the research, the inclusion and exclusion criteria were applied, resulting in a final sample

of 10 articles distributed in the databases
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Author Magazine Year of Kind of study Study subjects Purpose of the study | Level of
Study title published publication evidence
CHAOFAN WANG ET J Med 2021 SYSTEMATIC SYSTEMATIC SUMMARIZE THE 1
AL; Internet Res REVIEW STUDIES IN LATEST
SISTEMAS DE PUBMED, ACM TECHNOLOGIES
MONITORAMENTO DIGITAL LIBRARY ADOPTED IN
ELETRONICO PARA AND IEEE XPLORE ELECTRONIC
HIGIENE DAS MAOS: DIGITAL LIBRARY HAND HYGIENE
REVISAO FOLLOWING MONITORING
SISTEMATICA DA PRISMA SYSTEMS AND
TECNOLOGIA GUIDELINES DISCUSS THE
CAPABILITIES AND
LIMITATIONS OF
THESE SYSTEMS.
ELIEZER FARIAS DE Revista 2021 DESCRIPTIVE INTENSIVE CARE DESCRIBE THE 6
MELO ET AL; Brasileira de METHODOLOGY UNIT NURSING DEVELOPMENT OF
DESENVOLVIMENTO Enfermagem A WEBSITE ABOUT
DE WEBSITE PARA THE MAIN HAIS
ENFERMAGEM EM AND RESPECTIVE
CUIDADOS CRITICOS BUNDLES THAT
SOBRE INFECCAO CAN BE USED TO
RELACIONADA A PREVENT THESE
ASSISTENCIA A DISEASES, AIMED
SAUDE AT NURSING
WORK IN ICUS
THIAGO QUINELLATO | Rev. Pesqui. 2012 DESCRIPTIVE, NURSES AND DESCRIBE THE 6
LOURO ET AL, (Univ. Fed. EXPLORATORY, NURSING USE OF HARD
A TERAPIA Estado Rio WITH A TECHNICIANS WHO | TECHNOLOGIES IN
INTENSIVAE AS J., Online) QUANTITATIVE- CARRIED OUT INTENSIVE CARE
TECNOLOGIAS COMO QUALITATIVE CARE ACTIVITIES UNITS FROM THE
MARCA REGISTRADA APPROACH IN INTENSIVE CARE PERSPECTIVE OF
CENTERS THE NURSING
TEAM; AND
ANALYZE THE
IMPLICATIONS OF
THIS USE IN
ASSISTING
CRITICALLY ILL
CLIENTS IN
INTENSIVE CARE.
ISABELA SHUMAHER | Rev. enferm. 2019 PROFESSIONALS CREATE A 6
FRUTUOSO ET AL.; UFPE on line WHO MAKE UP THE VIRTUAL
CRIA(;AO DE UM ICU NURSING TEAM LEARNING
AMBIENTE VIRTUAL ENVIRONMENT
DE APRENDIZAGEM (VLE) FOR
EM TERAPIA CONTINUING
INTENSIVA EDUCATION IN
INTENSIVE CARE
UNITS
PATRICIA KUERTEN Index 2013 TECHNOLOGIES IN DESCRIBE 6
ROCHA ET AL, Enferm INTENSIVE CARE TECHNOLOGIES IN
CUIDADO E ENVIRONMENT AN INTENSIVE
TECNOLOGIA EM CARE
TERAPIA INTENSIVA ENVIRONMENT
GEISA REGINA Cogitare 2018 DESCRIPTIVE, SIX NURSES FROM EVALUATE A 6
DOMINGOS MELLO Enferm TRANSVERSAL THE INTENSIVE MOBILE
ET AL CARE UNIT OF A APPLICATION FOR
Sepsiscare: avaliagio de PUBLIC HOSPITAL THE PREVENTION,
aplicativo mével no IN SANTA IDENTIFICATION
cuidado de enfermagem CATARINA AND NURSING
ao paciente com sepse PARTICIPATED IN CARE OF SEPTIC
THE STUDY. PATIENTS
ANDRE LUIZ ALVIM, Enfermagem 2019 QUALITATIVE CONTROLLERS DEVELOP AN 6
BRAULIO COUTO em foco APPROACH AND APPLICATION TO
hands clean — taxa DESCRIPTIVE EVALUATE HAND
automatica para NATURE. HYGIENE
higienizagdo das méos: PRACTICES IN
desenvolvimento de HEALTHCARE
aplicativo para SERVICES
controladores de
infeccao
GERALDO MAGELA Rev. Enferm. 2021 DESCRIPTIVE OF INFECTION, BUILD AND 6
SALOME;GISLAINE Contemp STUDY WHO WORK IN VALIDATE A
CRISTINA MARTINS PUBLIC MULTIMEDIA
ROSA;JONAS ISAC DA INSTITUTIONS APPLICATION ON A
ROSA MOBILE
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Validagdo do aplicativo PLATFORM TO
movel Asptraqueal para GUIDE THE
aspiragao PROCEDURE STEP
BY STEP
ANTONIO HENRIQUE J. Health 2020 METHODOLOGICAL NURSES AND SUCTION OF THE 6
SILVA DOS SANTOS Inform. PHYSIOTHERAPISTS ENDOTRACHEAL
ET AL CANNULA AND
UTI Escore - prototipo de AIRWAYS
aplicativo para gestdo da
assisténcia de
enfermagem
VITTORIA DE Cuidados de 2021 DESCRIPTIVE PATIENTS TREATED TO ANALYZE THE 1
ARAUJO enfermagem IN THE ADULT PREVALENCE, AS
BARRETO, ISABEL | especializados NEUROLOGY WELL AS THE
CRISTINA INTERNSHIP AT THE MAIN
FONSECA DA UNIFOR HEALTH EPIDEMIOLOGICAL
CRUZ SCHOOL CLINIC VARIABLES
Qual a melhor RELATED TO
tecnologia digital STROKE,
para intervencdo de THROUGH THE
enfermagem no EVALUATION
cuidado da ferida FORMS OF
cirirgica na UTI? - PATIENTS
TREATED IN THE
ADULT
NEUROLOGY
INTERNSHIP AT
THE UNIFOR
HEALTH SCHOOL
CLINIC

Source: The author.

DISCUSSION

From the perspective of technology, the vision of care reflects on the inherent capacity of
human beings to seek innovations that transform daily life, To understand the current context of care
and the art of care in the technological world of Intensive Care Units (ICU), it is necessary to review
and reflect on the different historical moments, on the understanding of the cultural and technological
evolution that new concepts about care and technology within the ICU. Technology as a process
implies knowledge and skills, and should be distinguished from technology as a product, which is
represented by technological equipment or devices, which configure an expression of technology that
results from the knowledge that makes a team possible (Rocha et al. 2013).

The technology is used in the search for a safe practice to implement a standard of service of
excellence. In order to carry out a safe practice with options that indicate referral care, nurses
increasingly use knowledge mainly from the use of hard soft technology, such as the use of
guidelines, consensus, algorithms, among others, which are proposed by different societies or
foundations (Rocha et al. 2013).

The use of technological tools was introduced in the nursing field more than 40 years ago and
continues to expand, as this type of aid has been used to facilitate decision-making and bring agility
to the work. With the use of these technologies, better professional performance and optimization of
care are observed, thus helping in the prompt identification, diagnosis and treatment of diseases. This
true revolution generates demand for a new nursing professional, not only capable of using these new

tools, but also able to create and model new care instruments (Mello et al, 2018).
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It is important to emphasize that the significant use of health technologies aims to ensure
quality and safety, providing improvement in communication and care management. These
applications have been used in the most diverse contexts, from the training of some technique such as
cardiopulmonary resuscitation to the aid in the self-management of some disease such as asthma
(Mello et al, 2018)

The construction of applications should be strongly based on the literature and clinical
evidence in order to provide technological, technical, clinical, administrative and financial support,
always aiming at improving patient care and the best results for the institution (Salomé; Rose; Rosa,
2021).

Applications in the health area are technologies that guide decision-making in the face of
clinical care issues, add scientific rationality and serve as guides for clinical diagnosis, self-care,
prevention and treatment of chronic and acute diseases. They provide information about the best
prophylactic-therapeutic conduct to be adopted in each clinical evaluation and procedures performed
by health professionals, which confirms their proficiency and accuracy as a guiding instrument for
care. The elaboration and structuring of the application should be composed of the evaluation of the
application by a professional with knowledge in the area, care actions and therapeutic proposal
(Salomé; Rose; Rosa, 2021).

The practicality of digital tools, such as mobile devices, corroborate in professional practice,
optimizing their work process, acting in the promotion of healthy habits, preventing health problems,
and even in the management of material and human resources of nursing. Bringing nursing closer
and closer to mobile technology, accessible to professionals, enabling quality care that allows the
development of all its functions (Santos, et al. 2020)

Due to the complexity of the critical environment, technological mediation in educational
activities has strengthened the process of dissemination of information inherent to processes, such as
the prevention of HAIs. There are also expectations that scientific advances can improve the quality
of care provided, increasingly minimizing adverse events resulting from hospital infections. In this
scenario, studies on technological innovation are essential to meet the demands that emerge from
changes in society (Melo et al. 2021).

The technological apparatus used in the ICU seems to give meaning to the care process in this
environment and is a reference framework, in such a way that it has become impossible to think of
these units without their presence and without the constant need for improvement and improvement.
As a result, nursing was increasingly searching for new technical knowledge, associated with the
theoretical foundation of scientific basis, which is extremely necessary for the development of its

care activities. (Louro et al., 2012).
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In this context, the virtual learning environment is an important tool for the realization of
continuing education and the construction of knowledge can be increased by the union of teaching
strategies that allow autonomy of the professional, the dialogic relationship and the deepening of the
contents. It was proven that the development and implementation of a tool for continuing education
stimulates the discussion of specific topics and debates in forums, as a means of promoting the
evolution of scientific knowledge by the team involved. (Frutuoso et al, 2019).

The use of digital technologies and tools enables the optimization of infection prevention
processes such as hand hygiene, one of the most effective ways to prevent healthcare-associated
infections and reduce their transmission. Due to recent advances in sensing technologies, electronic
hand hygiene monitoring systems have been integrated into the daily routines of healthcare
professionals to measure the compliance and quality of hand hygiene, verifying, among other points,
its effectiveness (WANG, et al., 2021).

This implies mentioning that technological tools are also responsible for optimizing
accessibility during on-site observations, promoting faster feedback on compliance rates (Alvim &
Couto, 2019).

The use of applications is very common among health services and supports the organization
of data, enabling access to information in real time and/or remotely. It is worth mentioning that the
methods for developing these technologies are complex, involving a mix of instructional,
systematized, contextualized and user-centered design. In other words, the development of an App
does not only involve the creation and availability for download on digital platforms. In this case,
other complex methodological steps are needed to validate the use of technology (Alvim & Couto,
2019).

Although such methods/techniques still face problems of accuracy, data integration, privacy
and confidentiality, usability, associated costs and infrastructure improvements, these produce a
positive impact for the adapted nursing work environment. Technology in care aims at the
intervention of procedures and the precision of use, which, in addition to optimizing time and
reducing, resize the space for the nursing effort to become more efficient in actions. The main
technological advances in the field of nursing are protected in patient care and are recommended for
qualifying and protecting safe care. Providing advances related to productivity and quality of health
service provision for the cure of diseases, cost reduction, and rapid improvement (Barreto & Cruz,
2021).

Thus, the importance of constant improvement in the work process in the critical environment
is emphasized, as listed in the studies, bringing the need for greater awareness in this environment
about the importance of using and building technological tools that optimize, among other things, the

prevention of infection.
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CONCLUSION

The present study, in view of the literature found and evidence presented, shows the
importance of technologies in the critical environment regarding infection prevention, as well as the
relevance of constant updating and construction of technologies that promote disease prevention and
optimization in the work process.

At the end of this work, it is possible to understand the relevance of the role of nursing in the
prevention of infection in the critical environment, as well as the operationalization and replication of
the use of tools that bring greater awareness to the team about the implications of infection in
critically ill patients, as well as the appropriate use of digital tools that allow it to prevent/minimize
it.

The study presented as a limitation the small amount of construction of technological tools
for infection prevention in a critical environment, bringing the need for greater discussion and
awareness of the problem, as well as the search for solutions and innovations in the area by the

academic-professional community.
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ABSTRACT

Health promotion through education is an educational approach that enhances society's well-being and healthy
lifestyle habits. The purpose of this project was to carry out educational actions in public and private high
schools, visiting schools or receiving them in the Human Anatomy laboratories of the University. Weekly
meetings were held for the study and training of volunteer scholarship holders of the Biomedicine, Nursing
and Pharmacy courses, together with the teaching professors, scientific articles and face-to-face training with a
professional rescuer from SAMU (Mobile Emergency Care Service) were used. After contact with the
educational institutions, the practices were planned and designed in two schools, which were conducted in
stations, lasting fifteen minutes for each topic, they were: CPA (cardiorespiratory arrest), approach to choking
and drowning, management of fractures and dislocations, management of seizures, approach to hemorrhages,
care for fainting and epistaxis and treatment of burns. The educational activities were well received by the
students and teachers of the schools, who pointed out that the methodology was adequate (97.4% and 100%,
respectively), met expectations (93.4% and 100%) and improved knowledge on the subject (92.1% and 60%,
respectively). Therefore, health education actions in schools on first aid are fundamental, highlighting the
request by the school on the subject and the use of models and anatomical pieces to represent in a practical
way the simulation of first care in a health emergency.

Keywords: First Aid, Adolescence, Health Education, Health at School, Health Promotion.
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INTRODUCTION

First aid can be classified as care to be provided immediately to victims of accidents or
specific episodes (such as sudden illness, for example), in order to maintain the victim's vital
functions until the arrival of qualified assistance (MELLO et al., 2023). For this, it is of paramount
importance that lay people (who are not health professionals) are trained to recognize risk situations
and initiate maneuvers that can give the patient survival (DA CRUZ et al., 2021).

In Brazil, in the age group of 01 to 15 years, accidents are the main cause of death, and, in the
school environment, accidents are relatively frequent and cause concern for society (DA CRUZ et al.,
2021). In addition, disseminating the study of first aid in the school environment brings great
benefits. In this context, around the world, entities such as the European Resuscitation Council (ERC)
and the American Heart Association (AHA) have produced training that targets the school public,
making students become multipliers, taking information from school to their families (MELLO et al.,
2023).

However, the deficient infrastructure in materials and anatomical parts in basic schools
compromises the provision of excellent teaching (ARRUDA & SOUSA, 2014). This deficiency can
be met through greater interaction between university and school, with visits to the University's
Anatomy laboratory and visits with specific materials to the school, providing a practical and in-
depth experience in the study of first aid care (MATURANA & COSTA, 2011). It also seeks to
develop and implement the interaction between the university and the community to contribute to the
academic training of students. The conception of the present work aims to offer a more qualified
response of the university to the demands of the schools.

University extension enables an exchange of knowledge with the community, giving new
meaning to popular knowledge (SCHEIDEMANTEL et al., 2004). In addition, Law No. 13,722, of
October 4, 2018, makes training in basic notions of first aid mandatory for teachers and employees of
public and private establishments, from basic education to children's recreation establishments
because, in addition to being important to have first aid kits, it is essential to know how to use them
properly (BRASIL, 2018). The work carried out contributes to the strengthening of integration
between the community and academia, favoring the development of university and school students.
Making the transformation of university extension from a unidirectional activity to a dialogical
interaction with society (COELHO, 2015).

The project includes the participation of scholarship holders from the Biomedicine, Nursing
and Pharmacy courses, together with professors, organizing meetings to promote interaction between
schools in a municipality and the university. Therefore, the present work has as its general objective
to contribute to the qualification of teaching in schools, providing teachers and students with the

opportunity to exchange knowledge about first aid care in various situations, in addition to the

Medicine: an exploration of the anatomy of the human body
First Aid: A university-school interaction 250



\

handling of models and anatomical pieces of the University to elucidate the theoretical part and make

the practice more realistic.

METHODOLOGY

This is a descriptive exploratory field study with a qualitative-quantitative approach. The field
of study comprised two basic education schools: one public and the other private, both in the city of
Santo Angelo, Rio Grande do Sul. The research subjects were students in the first and second years
of high school.

The first action carried out was the dissemination of the project through contact with the
municipal and state education coordinators of Santo Angelo. Also, direct contact with private schools
in the municipality.

After this, the contact with the schools aimed to define the theme to be developed and to
establish the way in which the teachers in the schools and the students who participated in the
meeting will act. At this point, the biology teacher was exposed to the topics we could address in the
practical class at the university, and it could still be open to the discussion of other proposals
suggested by the professors. Encouraging the teacher to initially work on this chosen theme in the
classroom in a theoretical way, so that later there would be a practical explanation at the university. In
this way, we seek to carry out a work that originates from the participants' desires.

The working group was organized in an interprofessional way, with 2 professors and
scholarship holders from the courses of Biomedicine, Nursing and Pharmacy. For integration and
presentation of various areas of knowledge. At the same time, the project's fellows met weekly for
study groups and knowledge exchanges.

Thus, the contacted school requested the topic of first aid, encouraged by recent accidents.
The fellows organized the subject into workshops, which we called workstations to receive the
students. Each station lasted 15 minutes, with pre-defined themes, which were divided into seven: 1)
cardiorespiratory arrest (CPA), 2) choking and drowning care techniques, 3) procedures for fractures
and dislocations, 4) seizure management, 5) approach to hemorrhage (including shocks), 6) treatment
of fainting and epistaxis, 7) treatment of burns and electric shock. The stations or workshops were
prepared (structured) for practical activities with basic infrastructure material existing in the Anatomy
and Pathology laboratory used at the university.

After the meetings, an evaluation instrument was used through a questionnaire to the
participating teachers and students. The questionnaire had 8 questions for the teachers and 5 for the
students, the first two being closed and the others open, they dealt with whether the time of the
activity was adequate, the methodology was assertive, whether it had met the expectations, the

quality of the material used and the integration with the disciplines in the school.
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For the quantitative analysis, integers and percentages were used. For the qualitative analysis,
a systematization through content analysis followed, at first the information collected was
exhaustively read, then demarcated in its relevance, grouped into similar themes, analyzed and

interpreted in the light of the theoretical frameworks.

RESULTS

During the month of September, meetings were held with the scholarship holders to discuss
integration strategies with the schools and plan intervention activities. In the first two meetings with
the professor of Anatomy and Pathology, the analysis of scientific articles was carried out for
theoretical guidance of the activities.

At another time, the advisor teachers, together with one of the scholarship holders, visited the
Tiradentes State School with the purpose of discussing and fine-tuning details of the integration with
that institution. During this meeting, the terms of the meeting and the topics to be addressed in the
context of first aid training were established. Therefore, the school management and the Biological
Sciences teacher brought the importance of the first aid theme to inform and guide students on topics
such as: fainting, cuts, fractures, electric shock, convulsions, choking, cardiorespiratory resuscitation
and others. In the meantime, another school, now URI's private school, has also shown interest in
carrying out the same activity.

In view of the above, as a form of improvement, the group made up of scholarship holders
from the Biomedicine, Pharmacy and Nursing courses began their studies to carry out the activities.
For this reason, a meeting was held for the training of students where they received instructions from
a technical nursing professional linked to the Urgency and Emergency Services (SAMU) of the city
and region, as shown in Figure 1. In which he addressed several important information about first aid,
providing guidance for intervention in cases of choking, care at the accident site, management of

fractures and mobilization of patients and, especially, cardiorespiratory resuscitation.

\
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Figure 1. Group of fellows and teachers following the first aider's instructions on first aid, to then apply it in schools. On
the right side, fellows simulatin% and iracticinﬁ cardiac massage and using a defibrillator on the day of the orientations.

In the meantime, a meeting was organized in the university's nursing laboratory in order to
define the division of the scholarship holders in relation to the topics requested. Thus, in order to
effectively meet the demands of the institution, the scholarship holders made a presentation to the
project's advisors, to polish the explanation with relevant complements to the themes. Thus, the
techniques were tested with laboratory materials intended for practice, and some of this material
included: fractured bones, anatomy models such as arteries and veins, back, hemihead, spine with
hernia, vertebrae with osteophytes, dolls for better choking instruction in babies, training dummies
for cardiorespiratory arrest, tourniquets and compression bands.

In this context, the students were instructed to teach the students of a school about the
importance of remaining calm, paying attention to the possibility of other victims, including possible
risks to oneself, preserving the safety of the area of the incident, performing techniques to assess vital
signs, awareness and removal of the "curious".

Ten scholarship holders from different courses were gathered, three from the Nursing course,
three from Biomedicine and four from Pharmacy students. Therefore, the group set up seven
workstations with the themes, divided between two fellows at each station where it was organized to
last 15 minutes. This activity took place at the school, with the university's support materials taken by
the group. In view of this, a total of seventy-seven students from the first and second year of high
school participated in this activity, being divided into groups of seven to ten students for each station,
as shown in figure 2. Then, the students circulated through the seven stations set up to have the

opportunity to participate in all the practices.
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Figure 2. Workstations created with students at the Tiradentes school, the left group guidance on cardiorespiratory
resuscitation, the right on seizures.

P

After completing the activities, the participating students and teachers filled out a
questionnaire about their perspectives on the activities. The results obtained from the students'

questionnaires are shown in Table 1 and the answers from the teachers' perspectives are shown in

Table 2.

Question Yes No Did not answer
n (%) n (%) n(%)
Time was right 71 (93,4) 5(6,6) 0(0,0)
74 (97,4) 1(1,3) 0(0,0)
Methodology was adequate 8 (10,5) 62 (81,6) 0(0,0)
Material must be reviewed 71 (93,4) 1(1,3) 3(3,9)
Met expectations 70 (92,1) 33,9 33,9

Source: authors

Based on the questionnaire, the students were also asked if they had any suggestions. Most of
the students answered that the evaluation was valid, and their suggestions included that they would
like more stations, more content, more time, and used this space to leave their compliments, their
acknowledgments of the importance of the contents. Some reported that "the activity was very

nn

knowledgeable", "good participation of the academics", "dynamic and didactic explanations". They
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also suggested holding the event annually. Other students suggested the inclusion of more practices,
would like it to be "more in-depth", included that "the information is crucial", that "the approach is

didactic and fun", and evaluated the work with excellence. Thirteen students did not submit any

suggestions.
Question Yes No Did not answer
n (%) n (%) n (%)

Time was right 4 (80,0) 0(0,0) 1 (20,0)

Methodology was adequate 5(100,0) 0(0,0) 0(0,0)

Met expectations 5(100,0) 0(0,0) 0(0,0)

Evolved in knowledge 3 (60,0) 0(0,0) 2 (40,0)

Your participation was 5(100,0) 0(0,0) 0(0,0)

important

Source: authors

With the teachers it was no different, they were asked if there were any suggestions where the
5 teachers did not answer. Questions were raised about what the action would be after the meeting,
and as an answer we obtained 2 (40%) that a post-activity report would be prepared, 1 (20%) that
opted for an observation questionnaire, 2 (40%) that refrained from offering a specific answer. In
addition, in this question, it was asked if there could be integration with other disciplines and we
obtained an affirmative answer, 3 (60%) answered yes and 2 (40%) answered that with the discipline

of languages that could be integrated.

DISCUSSION

In the present study, the union of the theoretical part (use of a media projector, in some
themes) and the use of real materials from the university — such as the anatomical dorsum for PCR
simulation, bones and adhesive tapes for dislocation and hemorrhages, dummies for simulating
seizures and burn models, for example — for the practical realization of the stations was extremely
important to elucidate the maneuvers in a clear and objective way. bringing reality to the simulation.
The main dynamic was to approach the topics around 15 minutes per station, in a clear, practical and
objective way, which leads to greater attention on the part of the students.

Based on the above, FERNANDES CARDOSO et al. (2021) approach a similar technique,
they developed an educational gymkhana for adolescents with a focus on first aid, proposing a

questionnaire that was previously answered by 27 students, where 12 of them opted for a teaching
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method that was more prone to interactive and dynamic practice, maintaining playful and active
content, Uniting theory and practice.

On the other hand, in the study carried out by ALTINO FILHO et al. (2020), it is evident that
the most used modality in schools is through lectures or expository classes. However, it is currently
considered that the use of active methodologies, with practices and student participation, provides
more effective results in the teaching-learning process (ALTINO FILHO et al., 2020).

In a quasi-experimental study of health education, carried out by SILVA et al. (2023),
observed the importance of training teachers in daycare centers in a city. To this end, theoretical-
practical activities were elaborated for the teachers, with the following themes: Foreign Body Airway
Obstruction (OVACE), CRP and musculoskeletal trauma. The educational intervention was carried
out with the application of pre- and post-activity questionnaires, where a significant improvement in
the teachers' responses was observed, evaluating their performance at more than 90% effectiveness
after the intervention (SILVA et al., 2023). However, our study focused on the orientation of students
and had the active participation of teachers, where they were able to contribute with their knowledge
so that the practice was not limited to replacing classes in schools.

Furthermore SILVA et al. (2022) conducted a survey with the aim of assessing lay people's
knowledge about first aid in out-of-hospital settings. To this end, they developed a questionnaire
addressing initial care, identification of vital signs, and procedures for contacting specialized
emergency services. This questionnaire was answered by 150 people, in which the majority of
participants (79%) indicated that the first measure to be taken when faced with an unconscious
person would be to check vital signs, especially pulse (78%) and breathing (6.6%). Thus, most
participants (84.5%) reported not feeling prepared, especially due to the lack of training and
knowledge on the subject. Meanwhile, 46% of survey participants stated that, in case of accidents,
the first specialized emergency service they would seek would be the SAMU (Mobile Emergency
Care Service) (SILVA et al., 2022).

In addition, it is possible to intervene with strategies that favor the teaching of first aid in
schools, such as the School Health Program (PSE). This program aims at the intersectoriality between
health and education through the performance of the Family Health Strategy (FHS), promoting health
and knowledge for the community through the professionals who compose it, therefore, the subject of
first aid would be of great value to the PSE (GRIMALDI et al., 2020).

Another program that aims to raise awareness among the population is the "Samuzinho"
project, carried out by the SAMU of the municipalities and, in addition to raising awareness, also
trains children for emergency situations and problems caused by inappropriate calls to the emergency
number 192 (GRIMALDI et al., 2020). With these strategies, it is possible to contribute to health

education on the subject of first aid, both for teachers and students.
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CONCLUSION

The fact that the themes were suggested by the schools themselves and the project's working
group was able to meet this demand demonstrates an effective alignment with the needs and interests
of the school community.

These positive results confirm the impact and relevance of the project, providing a solid
foundation for the continuation and expansion of these activities in the future.

We articulated an evaluation method and the students and teachers gave their opinions. The
general impressions of the opinions of the students and teachers reflect the recommendation for the
periodic repetition of the event, followed by expressive thanks for the feedback received and for its

organization.
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ABSTRACT

COVID-19 is a disease caused by the new Coronavirus that was identified in China in December 2019, soon
after there was already a record of community transmission in Brazil, due to its high transmissibility,
combined with the absence of recognized effective treatments. The Surgical Center (CC) is a hospital unit
where anesthetic-surgical, diagnostic, and therapeutic procedures are performed, both elective and urgent and
emergency. Surgical practices were directly affected because of the COVID-19 pandemic, with the need to
suspend elective procedures and prioritize urgent and emergency procedures. In this context, planning to
perform surgical procedures in a safer way, both for patients and for the team of professionals, has become a
challenge and has been based on new protocols, specific checklists, and new practices for the prevention and
control of SARS-CoV-2 transmission. The study aims to report the experience of transoperative nursing care
for suspected or confirmed COVID-19 patients. This is an experience report on the planning and
implementation of safety measures in transoperative nursing care for suspected or confirmed COVID-19
patients in a CC of a referral hospital in the North Zone of Ceara. Based on the care dynamics of the surgical
unit, exclusive operating rooms (OR) were defined to perform surgical procedures in patients with suspected
or confirmed cases of COVID-19, in compliance with ANVISA's recommendation, and other rooms for
elective procedures that cannot be postponed The recruitment of professionals to compose the on-call staff due
to the increase in care demand is highlighted. their training on care protocols and checklists used in suspected
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cases of Covid 19 is highlighted. To optimize the organization of the CC unit, information such as the
signaling of suspected or confirmed cases of COVID-19 is now required to plan the logistics of patient care,
including the exact amount of supplies, equipment, and instruments to be used. This information was included
in the surgical notice, which consists of an instrument for communicating the procedure to the CC unit. The
number of people in the OR was limited to the minimum team needed for the procedure and it was
recommended that leftover surgical instruments and other reusable health products should be sent to the MSC
in rigid containers, packed in milky white bags, identified as COVID-19. Subsequently, the tactical team of
the sanitation and cleaning service, previously trained, should proceed with the terminal cleaning of the
operating room, using the same product, standardized by the institution. It is considered that the elaboration,
dissemination and implementation of the training of the protocol and checklist were essential and necessary
for the adequacy of the health service. The construction of this new work process evidenced the importance of
nurses in leadership, in the continuing education of teams, in the standardization and monitoring of work
processes, and in coping with any and all adversities, especially in a surgical unit. Commitment, proactivity
and collaborative actions were decisive for safe care, as well as for promoting adequate working conditions
for all those involved in the process.

Keywords: Nursing, Transoperative, COVID-19.
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INTRODUCTION

The SARS-CoV-2 coronavirus, of the Covid-19 subtype, was first recorded in the city of
Wuhan, China, in 2019, whose first cases were confirmed in January 2020. It is a virus of the order
Nidovirales, of the Coronaviridae family, highly pathogenic and responsible for causing respiratory
and gastrointestinal syndrome (LI et al., 2020).

The rapid spread of Covid-19 has significantly affected people's lives and routines, both in
daily hygiene behaviors such as the use of masks, hand washing with soap and water and application
of hand sanitizer, as well as the social isolation of the population (OLIVEIRA; LUKE; IQUIAPAZA,
2020).

In the pandemic context, indirect transmission should be considered, as the virus is known to
survive on different types of surfaces. Its viability can be influenced by the type of surface, ambient
temperature, and relative humidity (MINISTRY OF HEALTH, 2020).

The Surgical Center (CC) is a hospital unit where anesthetic-surgical, diagnostic and
therapeutic procedures are performed, both elective and urgent and emergency. Surgical practices
were directly affected as a result of the COVID-19 pandemic, with the need to suspend elective
procedures and prioritize urgent and emergency procedures, aiming to reserve beds for patients with
respiratory infection (AGENCIA NACIONAL DE VIGILANCIA SANITARIA, 2020).

It is known that great challenges and limitations are found in managerial activities in
operating room environments. This reality originates from conditions related to the work process
itself, which is marked by unpredictability and the constant need for (re)planning and
(re)organization of actions, in addition to the constant search for safety in the intraoperative period
(MARTINS; DALL'AGNOL, 2016).

In this context, planning for the maintenance and resumption of surgical procedures in a safer
way, both for patients and for the team of professionals, has become a challenge and has been based
on new protocols, specific checklists, and practices for the prevention and control of SARS-CoV-2
transmission (AGENCIA NACIONAL DE VIGILANCIA SANITARIA, 2020).

Thus, in view of the need to care for patients with a confirmed or suspected diagnosis of
COVID-19 in a surgical unit, the need arose to restructure and reorganize work logistics with
planning and implementation of safety measures in the transoperative nursing care for suspected or
confirmed COVID-19 patients, in a CC of a reference hospital in the North Zone of Ceara. Such
actions consist of the systematization and detailed description of the processes of a unit that enables
the standardization, reorganization of procedure techniques and provides greater safety for patients
and collaborators involved in the process (PEREIRA, et al., 2017).

Gong et al. (2020) consider that in the context of the SARS-CoV-2 pandemic, a protocol

should be implemented for patients who require surgery, addressing preoperative preparation,

Medicine: an exploration of the anatomy of the human body
Transoperative nursing care in times of COVID-19: An experience report 262



\

intraoperative management, and postoperative surveillance, with a view to avoiding complications
and ensuring the safety of patients and health staff. Thus, this study aims to report the experience of

transoperative nursing care for suspected or confirmed COVID-19 patients.

METHODOLOGY

This is a descriptive study of the experience report type on the planning and implementation
of safety measures in the transoperative nursing care of suspected or confirmed COVID-19 patients,
in a CC of a reference hospital in the North Zone of Ceara, more specifically in the Northern
Regional Hospital (HRN) It is the largest hospital in the interior of the Northeast Region, with more
than 54 thousand square m? of built area, and is responsible for serving an estimated population of
1.6 million people, from the 55 municipalities that are part of the Northern macro-region of the State.
Tertiary (attends to cases of medium and high complexity). It has 24-hour urgent and emergency
care). It is a reference in pediatrics, thoracic surgeries, vascular surgeries and otorhinolaryngology
(INSTITUTE OF HEALTH AND HOSPITAL MANAGEMENT, 2021).

For the construction of the Protocol and checklist, a literature review was carried out, based
on institutional guidelines and standardizations, as well as recommendations established by the
National Health Surveillance Agency (ANVISA) for adherence and adequacy of the best evidence for
the local reality and pertinent in all stages of the intraoperative period. In this continuum, the
document was evaluated and approved by the Hospital Infection Control Service (SCIH) and
approved by the hospital's Quality Management, to which the CC unit is subordinate.

The checklist consisted of points such as: information such as the signaling of suspected or
confirmed cases of COVID-19 for planning the logistics of patient care; verification of previous
information so that the room contained only the exact amount of supplies, equipment and instruments
to be used, guidance on dressing, undressing, use of PPE, comfort of instruments and cleaning of the
room. This initial information was included in the surgical notice, which consists of an instrument for

communicating the procedure to the CC unit.

RESULT AND DISCUSSION

The Covid-19 pandemic had a significant impact on health services, which required, among
other strategies, the suspension of elective surgical procedures and the maintenance of only
anesthetic-surgical procedures on an urgent and emergency basis, as one of the means of preventing
the spread of the pathology in health institutions.

In Brazil, the pandemic has highlighted the importance of protocols and strategies for patient
and multidisciplinary team safety. And, the need to implement these in care, especially in anesthetic-

surgical interventions of patients with a confirmed or suspected diagnosis of Covid-19. It is
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noteworthy that each stage of the surgical act requires specific attention and care to avoid
contamination of professionals and other users of the health system.

In this sense, it is understood that it was necessary to build protocols, checklists and training
for the work teams, which in this period were trained by nurses working in the CC, carried out during
working hours with small fragmented groups and moments of discussion of doubts. The moment
consisted of the recruitment of professionals to compose the on-call staff due to the increase in the
demand for care and the absence of professionals who were at risk for COVID, due to age,
comorbidities and pregnancy, for whom training was offered in a more intensive and individualized
way in order to make them safer and more empowered to serve these clients.

Such conduct followed the recommendation of ANVISA, which established a Technical Note
No. 04/20 guidelines for health services: prevention and control measures that should be adopted
during the care of suspected or confirmed cases of infection by the new coronavirus, considering that
health professionals were on the front line with regard to the fight, follow-up and treatment of cases,
however, adequate training on the checklist to be implemented, safety protocols, as well as standard
precautionary techniques, contact and aerosols for the execution of care and the use of personal
protective equipment in an appropriate and safe manner with a view to maintaining their health
(BRASIL, 2020).

Following the protocol and checklist adopted, the nurse in charge of the sector remained in
the external area, which precedes the operating room, to guide the team on the step-by-step of
dressing, which ensured adherence and implementation of appropriate techniques for contact and
aerosol precaution and strengthened the training already offered. The surgical team was dressed using
the following PPE: cap, waterproof apron, goggles, face shield, N95 mask and overlapping surgical
mask, gloves with long cuffs, closed and waterproof shoes, with the possibility of disinfection,
according to the recommendations of ANVISA (BRASIL, 2020).

Ti et al. (2020) states that the safety of professionals who work in CC, in the care of patients
diagnosed with COVID-19, should be ensured through adequate training on contact precaution
techniques and aerosols, dressing and undressing, as well as PPE. The authors also highlight the need
to use a specific operating room, with negative pressure, to perform procedures with airway
manipulation in suspected and contaminated patients, in order to ensure the safety of professionals,
which was adopted in the service and scored as relevant in the care process in the check list.

According to Coimbra ef al. (2020) the above is very important and should be adopted by the
multidisciplinary team to care for patients diagnosed with Covid-19, in order to avoid contamination
of the environment and dissemination of the disease. Based on the care dynamics of the surgical unit,
exclusive operating rooms (OR) were defined for the performance of surgical procedures in patients

with suspected or confirmed cases of COVID-19, in compliance with ANVISA's recommendation,
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and other rooms for elective procedures that cannot be postponed, elements included in the checklist.
It should be noted that for verification, only strictly necessary equipment, instruments, furniture and
medicines were kept, in order to reduce the number of items that could be cleaned, disinfected and
sterilized or that could be discarded later

It was also adopted in the protocol that, prior to the transport and arrival of the patient with
suspected or confirmed COVID-19 at the SC, the nurse and surgical team would check the
organization of the OR and the availability of all supplies, equipment and staff necessary to perform
the surgery, using a checklist. In addition, the defined team should be properly dressed to receive it. A
nursing professional was included in the routine with the responsibility of receiving the patient and
accompanying him/her, conducting the medical records, slips and exams wrapped in plastic bags. At
this time, the guidance on the use of surgical masks was reinforced, both for professionals (stretcher
bearer and nursing) and for the patient (SOBECC-BRAZILIAN ASSOCIATION OF NURSES IN
THE SURGICAL CENTER, ANESTHETIC RECOVERY AND MATERIAL AND
STERILIZATION CENTER, 2020).

The removal of PPE by professionals was recommended to be carried out according to
COFEN (2020), which should be implemented, sequentially, in this order: gloves, apron or gown, cap
or cap, goggles or face shield, surgical mask and respiratory protection.

The guidance of Wong et al. (2020) was also adopted for the undressing of the team,
regarding avoiding touching the face or face before hand hygiene and after performing a spray bath.
According to the study by Cunha et al. (2020) the instruments and materials for surgical intervention,
after being used, should be sent to the Materials and Sterilization Center inside large, sealed plastic
boxes, properly identified, with writing that is easy for the team to see, in order to carry out the
appropriate disinfection and subsequent sterilization processes, in order to ensure the safety of the
team and other users.

In addition, the prohibition of the use of adornments and the entry of personal objects, which
could be potential means of spreading the virus, was emphasized. The number of people in the OR
was limited to the minimum team required for the procedure and it was recommended that the
surgeries be performed by the most experienced surgeon, in order to reduce the operative time and,
consequently, the exposure of all, with the change of team members during surgeries being restricted
to emergency cases (Agéncia Nacional de Vigilancia Sanitaria, 2020). The availability of a nursing
technician as support in the external area of the OR was routinely implemented in order to maintain
compliance with the precautions provided, minimize the risk of contamination and exposure of the
employees involved, as well as to provide essential materials, equipment and supplies not foreseen

for the surgical act ( CUNHA et al., 2020).
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The process of continuing education at this institution and, more specifically, at the CC, has
undergone changes since the pandemic, especially due to the prevention measures recommended by
the Ministry of Health, combined with social distancing. To this end, the health professionals who
work in the CC were divided into small groups, with training, initially face-to-face and then online,
with available technologies with the objective of clarifying doubts and improving knowledge for self-

care and patient care with safety and quality (ROSA et al., 2020).

FINAL THOUGHTS

The elaboration and implementation of a protocol and checklist for the care of surgical
patients, in the face of a public health emergency situation, presented a great challenge, especially
due to the short period of time and the gaps in knowledge about SARS-CoV-2 at that time, but it
provided a lot of learning, integration and strengthening of the sense of team.

The construction and experience of this new work process evidenced the importance of nurses
in leadership, in the continuing education of teams, in the standardization and monitoring of work
processes and in coping with any and all adversities, especially in a CC unit, in the search for
biosafety measures for patients and health workers.

The commitment, proactivity, engagement and collaborative actions of the teams were
decisive for the effective implementation of the np CC protocol and checklist and responses to its
requirements. Therefore, it made it possible to continue, in a safer way, the surgical care to patients,
as well as to promote adequate working conditions for all those involved in the care of these patients
in this health institution. In addition, it reinforced the importance of care based on institutional

protocols, which would allow the reduction of the risk of exposure to the virus

\
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ABSTRACT

The improvement of surgical techniques, innovation and technological development have increased the
occurrence of cesarean deliveries in various parts of the world. In this scenario, the professional who works in
the CCO is of fundamental importance in the safety of the perioperative process, assuming managerial and
care functions. This study aims to describe the case study for the implementation of the SAEP of obstetric
patients in a reference hospital in the North Zone of Ceara. This is a descriptive study, of the case study type.
The study took place in the city of Sobral, located in the North Zone of Ceard, more specifically in the
Surgical Center of the Northern Regional Hospital. Initially, a literature search was conducted on topics
related to NCS, as well as the risks and complications in the peripartum period, aiming at the standardization
of instruments, which are essential for NCS to be a reality in the nurses' care experience. Subsequently,
possible diagnoses, interventions, and results were identified to collaborate with the implementation of the
NCS stages aimed at hospitalized users in obstetric services who need surgical intervention. Several nursing
diagnoses (ND) were listed with their respective interventions and results based on Wanda Horta's theory of
basic human needs and guided by the NANDA I taxonomy (2021 to 2023). Data analysis was based on
observation, the answers obtained, and the evaluation of the educational intervention carried out in the third
stage of the study, based on pertinent literature.  The implementation and training brought rich discussions
and fruitful moments of exchange of experiences, evidencing the need for integration and dialogue among
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those involved in care: class entities, professionals, users and managers. In addition, they emphasized the
information that professionals recognize the importance of using NP for the valorization and scientificity of
the profession; however, they did not use it satisfactorily due to lack of scientific preparation and/or
institutional administrative demands that are concomitantly delegated to clinical care. This study is limited by
the gap found in its central theme and by the fact that it is an initial process of the use of APS in obstetric
patients. However, it is relevant to show that the challenges and potentialities of the NP and SAEP in the CC
are not only related to professional practice. But also, to the publications on the subject. It is hoped that the
work developed here can be a driving force for future publications and in-depth research.

Keywords: Systematization of care, Nursing, Pregnant women.
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INTRODUCTION

The improvement of surgical techniques, innovation and technological development have
increased the occurrence of cesarean deliveries in various parts of the world. This evolution has led
to cesarean section becoming one of the most widespread surgeries, however, as all surgical
interventions have risks, among these, the ones that stand out the most are hemorrhage, postpartum
infection and anesthesia complications, in addition to a higher probability of complications due to the
number of cesarean deliveries (Boeckmann & Rodrigues, 2015)

In Brazil, there are about three million births annually, most of them through cesarean
sections. The use of this surgical procedure has increased in the country, since in 1994 the national
rate was 32% and in 2010 it reached 52% of all deliveries (Silva; Olive tree; Prado, 2019)

In this scenario, the professional who works in the OCC is of fundamental importance in the
safety of the perioperative process, assuming managerial and care functions (Soares et al., 2015).
Managerial functions involve forecasting and sourcing materials and supervising the technical team
(Martins & Dall'agnol, 2016). As for care activities, they should be based on the Systematization of
Nursing Care (NCS), which is part of the Nursing Process. In the perioperative context, it is called
Systematization of Perioperative Nursing Care (SAEP).

The NCS follows Resolution 358/2009 of the Federal Council of Nursing, and has five
interdependent and interrelated stages that underlie nursing care: 1-Nursing History, 2-Nursing
Diagnosis, 3-Planning, 4-Implementation, and 5-Evaluation. Its implementation should be carried out
in all environments where there is nursing care. However, this practice is incipient and sometimes
occurs in a fragmented way (Santos et al., 2014).

The Perioperative Nursing Care System (SAEP) represents the methodology used to achieve
the professional goals of UCC nurses, within their area of expertise, comprising the following steps:
1-Preoperative evaluation; 2-Identification of problems; 3-Nursing care planning; 4-Implementation
of nursing care and 5-Postoperative evaluation (Carvalho et al., 2014)

This instrument should contain individual patient information, with identification data,
anamnesis, physical examination, nursing care needs (nursing diagnoses), as well as interventions
and evaluation of the care offered. The SAEP aims to ensure planned care, focusing on all operative
periods (perioperative), that is, from the preoperative period (where the patient is informed that he
will need to undergo a surgical procedure and hospitalized in a bed), intraoperative (surgery itself)
and postoperative, where the patient has already undergone surgery, but may present complications.
Due to its importance, in the year 2000, the Systematization of Nursing Care became a requirement
of the Federal Council of Nursing (SOBECC, 2021)

This study is justified because it provides an opportunity to optimize the care and safety of

obstetric patients in CHD, since it helps in the early identification of complications such as
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hemorrhages, as well as to sensitize nurses about the importance of implementing the NCS by
exploring the scientific evidence on nursing care for pregnant women in the OCC instrumentalized
by the NP, contributing to the management of care. fostering the translation of knowledge.

From this perspective, this study aims to describe the case study for the implementation of the

SAEP of obstetric patients in a reference hospital in the North Zone of Ceara.

METHODOLOGY

This is a descriptive study, of the case study type. A case study is a description and analysis,
as detailed as possible, of a case that presents some particularity that makes it special. Under the
heading EC are included many studies that form a range of varieties (Pereira et al., 2018).

The study took place in the city of Sobral, located in the North Zone of Ceard, more
specifically in the Surgical Center of the Northern Regional Hospital (HRN). The HRN is the largest
hospital in the interior of the Northeast Region, with more than 54 thousand square m2 of built area,
and is responsible for serving an estimated population of 1.6 million people, from the 55
municipalities that are part of the North macro-region of the State. Tertiary (attends to cases of
medium and high complexity). It has 24-hour urgent and emergency care). It is a reference in
pediatrics, thoracic surgeries, vascular surgeries, and otorhinolaryngology (Institute of Health and
Hospital Management, 2021).

Initially, a literature search was conducted on topics related to NCS, as well as the risks and
complications in the peripartum period, aiming at the standardization of instruments, which are
essential for NCS to be a reality in the nurses' care experience. Subsequently, possible diagnoses,
interventions, and results were identified to collaborate with the implementation of the NCS stages
aimed at hospitalized users in obstetric services who need surgical intervention. Several nursing
diagnoses (ND) were listed with their respective interventions and results based on Wanda Horta's
theory of basic human needs and guided by the NANDA I taxonomy (2021 to 2023). Among the NDs
defined, the following stand out: anxiety, risk of infection, risk of bleeding, risk of hypothermia, risk
of impaired skin integrity, impaired sleep and rest.

Among other data that made up the instrument were: identification of comorbidities, signs of
risk for obstetric hemorrhage, previous obstetric history, allergies, skin conditions, level of
consciousness, type of breathing, and appearance of the abomimen. Blood pressure values, urine
output, laboratory tests, among others.

Data analysis was based on observation, the answers obtained, and the evaluation of the
educational intervention carried out in the third stage of the study, based on pertinent literature.

At the end of the construction of the material, it was presented to the senior management and

quality management, after approval of the services mentioned, training and presentation of the
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instrument to the team was initiated, it was carried out by the coordination of the Surgical Center
service and a group of nurses from the service. during the shift schedule in teams formed by small

groups that took turns among themselves so as not to disturb the progress of the service.

RESULTS AND DISCUSSION

The work of nurses in the Surgical Center is developed in the areas of care and administration,
with the perspective of equipping the sector with the best conditions of patient care and work for the
surgical team, in order to offer better means for the development of a safe surgical procedure. It is in
the operating room that the fear of dying, fear of losing the child and the fear of pain intensify in
women, and can dominate this experience in a negative way, especially when associated with other
feelings or factors such as stress, anxiety, fatigue, tension, cold, hunger, strange environment, social
and affective helplessness, reinforcing once again the importance of using SAEP (Silva; Olive tree;
Prado, 2019).

During the training and presentation of the new instrument, the team was also presented with
the reason for its construction, in this case the early identification of complications in pregnant
women, the professionals were not only able to ask questions on the subject, but also to share their
anxieties and fears in the face of the worsening of these patients. Initially, the group showed
apprehension about the change in the routine of care for pregnant women, but during the course of
the activities, informal conversations and relaxation of the participants took place. At this moment,
doubts were clarified, at which time one of the participants expressed insecurity related to the
changes that the research would cause. It was suggested to the participants to read texts, manuals and
instruments of Perioperative Nursing.

Unanimously, the professionals mentioned that it would be very feasible to implement the
instrument and that they would do it without problems and/or obstacles. In this sense, the SAEP was
identified as an additional stimulus to the participation of nurses throughout the operative period,
who should use critical thinking and scientific knowledge to plan their care, evidencing their
autonomy and favoring professional recognition, aiming at surgical safety for pregnant women,
parturients and newborns as a final result.

The receptivity of professionals is considered positive, because in order to strengthen the
professional identity of nursing, it is necessary to understand the significant elements of the NP and
the NCS, considering their potentialities and difficulties so that their full implementation is viable,
this is the inference of the study (Gutiérrez & Morais, 2017).

The implementation and training brought rich discussions and fruitful moments of exchange
of experiences, evidencing the need for integration and dialogue among those involved in care:

professional associations, professionals, users and managers. In addition, they emphasized the

Medicine: an exploration of the anatomy of the human body
Implantation and implementation of the SAEP of obstetric patients in a reference hospital in the North Zone of Ceard. A case study?273



\

information that professionals recognize the importance of using NP for the valorization and
scientificity of the profession; however, they did not use it satisfactorily due to lack of scientific
preparation and/or institutional administrative demands that are concomitantly delegated to clinical
care.

Soares et al. (2015) state that the biases for the consolidation of NCS can be mitigated with
the improvement of services through institutional support in the provision of concrete conditions that
facilitate its operationalization, such as: institution of protocols, adequate dimensioning of human
resources, training of professionals and offer of standardized forms. It is also relevant to highlight the
role of educational institutions in fostering the application of NP, sensitizing future professionals to
the existence of these challenges and making them think critically about strategies to overcome them
(Souza; Valencia; Parra, 2015).

When developing systematization in the perioperative period, nursing develops several
functions related to the surgical experience, an example happens in the preoperative period, where the
patient is vulnerable, both physically and psychologically, because it is at this moment that the SAEP
aims to guide as to what is necessary to perform the surgery, favors the demystification of taboos that
usually occur, and preparation for surgical intervention (Ascari, 2014)

The role of nursing is of undeniable relevance in the care of pregnant/puerperal women, a
study conducted by Terto et al. (2021), says that hospitalization and early procedures of pregnant
women cause unnecessary obstetric interventions that culminate in the indication of cesarean section.
In this context, surgical nursing care emerges, which involves everything from clinical management
to the execution of educational activities (Vicente et al., 2021). Through the use of SAEP, this care is
offered in an individualized way, providing comprehensive and problem-solving care, although it is
not always possible to use it (Ribeiro; Ferraz; Duran, 2017). It is emphasized that the use of
systematization of care in the surgical environment provides patient safety, accuracy of records and
facilitates communication among the team, making it possible to gradually and comprehensively
monitor patients (Lopes; Gaspariny; Koller, 2015).

The use of SAEP helps nursing care to be focused on preventing complications and
minimizing sequelae, aiming to reduce hospitalization time, improve self-confidence and treatment
adherence, in addition to pre-, intra and post-surgical care (Gongalves, et. al., 2021). On the other
hand, the interaction of nursing care provided during SAEP provides the patient with a faster and
more effective recovery, through quality care, provided in a comprehensive and specific manner at all
times of the perioperative period, which certainly influences the success of the patient's surgical
treatment (Aratjo et al., 2021).

The preoperative nursing visit is the starting point of the SAEP. This procedure is essential for

the physical and emotional preparation of the patient. During this visit, data for the history are
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immediate preoperative and transoperative periods are elaborated, which facilitate postoperative care.

collected, needs/problems are identified, nursing diagnoses are elaborated, and prescriptions for the

The next phase of SAEP is the care of the patient in the intraoperative period, that is, the period that
comprises the reception of the patient in the operating room, until the patient is referred to the post-
anesthetic recovery room. The last phase of the systematization of perioperative nursing care is the
postoperative period, and the nursing team needs to be prepared for possible complications that may
occur to the patient during this period (Borges, 2016).

The SAEP enables the systematization of nursing care in compliance with the resolution of its
class council, COFEN resolution 358/2009, as well as meeting the 2nd Global Challenge of the WHO
and the Brazilian Ministry of Health for the safety of surgical patients (Aragjo et al. 2022). In
addition, it enables evidence-based and scientific-based care, highlighting the role of nurses in
improving the quality of nursing care for surgical patients.

This study is limited by the gap found in its central theme and by the fact that it is an initial
process of the use of APS in obstetric patients. It is worth mentioning the adherence and total interest
of the professionals in contributing to the improvement of care, which is significant for the
assimilation of the action carried out with them on the SAEP. In addition, the contact with clinical

nurses enabled the mutual exchange of knowledge and experiences.

FINAL THOUGHTS

It is important to know and apply the nursing process in the perioperative period, based on the
theory and scientific knowledge that is offered to nurses. The SAEP provides nurses with autonomy
in the care of surgical patients, in order to offer continuous quality to them.

The implementation of the SAEP was analyzed as satisfactory by the nursing team and
hospital management, and was defined as easy to interpret and complete. It is emphasized that, with
the use of the SAEP, the aim is to improve surgical safety and systematized nursing care, enabling the
performance of a practice based on scientific evidence based on the care of the class council
(COFEN) and the World Health Organization (WHO) for a safe surgical practice for the mother-child
binomial.

As a result, the importance of raising professionals' awareness of the familiarization and use
of this resource that has been proven to be beneficial and effective for patient care throughout the
perioperative period is reinforced, so that it enables the individualization and directing of care to
biopsychosocial demands.

This study is limited by the gap found in its central theme and by the fact that it is an initial
process of the use of APS in obstetric patients. However, it is relevant to show that the challenges and

potentialities of the NP and SAEP in the CC are not only related to professional practice. But also, to
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the publications on the subject. It is hoped that the work developed here can be a driving force for

future publications and in-depth research.
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ABSTRACT

Cannabidiol (CBD), a component of Cannabis sativa, has been studied for its therapeutic properties in several
medical conditions. Clinical indications include the treatment of refractory epilepsies, anxiety disorders,
chronic pain of neuropathic or inflammatory origin, sleep disorders such as insomnia, and neurodegenerative
diseases such as Parkinson's disease and Alzheimer's disease. The use of CBD is considered when other
therapeutic options fail, in patients intolerant to the adverse effects of conventional medications, or as an
adjuvant therapy to enhance the effectiveness of other treatments.

Keywords: Cannabidiol, CBD, Cannabis.
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INTRODUCTION

The use of Cannabidiol (CBD) in medical practice has been the subject of increasing interest
due to its therapeutic properties in various clinical conditions. CBD, one of the compounds derived
from the Cannabis sativa plant, has demonstrated efficacy in various medical indications, ranging
from the treatment of refractory epilepsies to the management of anxiety disorders and chronic pain
of neuropathic or inflammatory etiology. In addition, its potential applicability extends to sleep
disorders, such as insomnia, and neurodegenerative diseases, including Parkinson's disease and
Alzheimer's disease. Among the main clinical indications of CBD, the treatment of refractory
epilepsies stands out, especially in pediatric patients with severe epileptic syndromes such as Dravet
syndrome and Lennox-Gastaut syndrome. In addition, CBD has been studied and used in the
management of anxiety disorders such as generalized anxiety disorder (GAD), post-traumatic stress
disorder (PTSD), and panic disorder.

Another area of great interest is the use of CBD in the management of chronic pain,
especially that of neuropathic origin or associated with inflammatory conditions such as rheumatoid
arthritis and fibromyalgia. Studies suggest that CBD has analgesic and anti-inflammatory properties,
and may be an important therapeutic option for patients who do not respond adequately to other
treatment modalities.

In addition, CBD has been investigated as a possible adjunctive therapy in neurodegenerative
diseases such as Parkinson's disease and Alzheimer's disease. Although still in the preliminary study
phase, some evidence suggests that CBD may have neuroprotective and anti-inflammatory effects,
and may play a role in reducing the progression of these diseases and improving the quality of life of
affected patients.

However, it is important to point out that the use of CBD in clinical practice requires a
cautious approach and supervision by qualified healthcare professionals. Considerations such as
proper dosage, potential drug interactions, and monitoring of adverse effects are key to ensuring the
safety and efficacy of CBD treatment. In addition, regular follow-up is required to assess the patient's

response and adjust the treatment plan as needed.

METHODOLOGY

The research was developed and based on the reading and analysis of scientific articles,
obtained from the databases: PUBMED, MEDLINE and SciELO, where publications related to the
theme were selected, without geographical restriction. The search took place from March 25 to April

1, 2024, using the Descriptors in Sciences and Health (DeCS): "Cannabis" and "Cannabidiol®;

Medicine: an exploration of the anatomy of the human body
Cannabidiol in medicine: Indications, efficacy and clinical considerations 280



\

RESULTS AND DISCUSSIONS

Growing research on Cannabidiol (CBD) has revealed a wide range of therapeutic
applications in various areas of medicine. One of the most notable fields is the treatment of refractory
epilepsies, where CBD has demonstrated efficacy in controlling seizures, especially in children with
syndromes such as Dravet syndrome and Lennox-Gastaut syndrome. Mechanically, CBD appears to
exert its anticonvulsant effects through the modulation of CB1 and CB2 cannabinoid receptors, as
well as interacting with neurotransmitters such as glutamate and GABA. Additionally, CBD has been
investigated as a therapeutic alternative for anxiety disorders such as generalized anxiety disorder
(GAD), post-traumatic stress disorder (PTSD), and panic disorder. Proposed mechanisms include its
action on 5-HT1A serotonergic receptors and endocannabinoid system pathways, resulting in
anxiolytic and antidepressant effects that may be beneficial for patients who do not respond
adequately to conventional treatments. When it comes to pain control, CBD has excelled in the
treatment of chronic pain of neuropathic or inflammatory origin. Its analgesic and anti-inflammatory
capacity is attributed to the inhibition of neuronal activity through the activation of TRPV1 and
TRPA1 receptors, as well as the reduction of the release of pro-inflammatory cytokines. This makes
CBD a promising therapeutic option for patients suffering from conditions such as rheumatoid
arthritis, fibromyalgia, and other persistent pain.

Regarding neurodegenerative diseases such as Parkinson's disease and Alzheimer's disease,
CBD has sparked interest due to its neuroprotective potential. Early studies suggest that CBD may
reduce neuroinflammation, modulate neuronal apoptosis, and protect against oxidative stress, thereby
contributing to the preservation of brain function and delaying the progression of these debilitating
conditions. However, it is important to point out that despite the potential benefits, the use of CBD in
clinical practice requires a careful and individualized approach. Considerations such as proper
dosage, potential drug interactions, and monitoring of adverse effects such as drowsiness and
gastrointestinal changes are key to ensuring the safety and efficacy of CBD treatment. In addition,
regular follow-up of patients is necessary to assess the response to treatment and adjust the

therapeutic plan as needed, thus maximizing the therapeutic benefits of CBD in modern medicine.

FINAL THOUGHTS

Cannabidiol (CBD) represents an important addition to the therapeutic arsenal in medicine,
demonstrating efficacy in a variety of clinical conditions ranging from refractory epilepsies to
anxiety disorders, chronic pain, and neurodegenerative diseases. Its multifaceted mechanisms of
action, which include receptor modulation, neurotransmitter interactions, and anti-inflammatory and

neuroprotective properties, contribute to its therapeutic versatility.
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In summary, Cannabidiol (CBD) offers a new perspective on contemporary medicine,
providing significant therapeutic benefits in various medical conditions. With a thoughtful approach
and a solid foundation of scientific evidence, CBD has the potential to improve the quality of life for
many patients and break new ground in the field of evidence-based medicine and clinical research.
Its therapeutic versatility, coupled with the growing understanding of its mechanisms of action,
highlights its importance as a valuable therapeutic option, which can offer effective solutions to
complex clinical challenges. By continuing to explore its potential and enhance its clinical use, we
can move towards an era of more personalized and effective medicine, benefiting the health and

well-being of individuals around the world.
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ABSTRACT

Medical education is undergoing a silent revolution, driven by the advancement of new technologies. As
medicine evolves, so does the way future doctors are prepared to meet the challenges of the healthcare
industry. In this article, we will explore the new technologies that are transforming medical education and
their possible impacts on the quality of health care. The methodology used was an exploratory study of a
qualitative nature, through bibliographic research, which was carried out from the literature review and the
theoretical framework on the theme addressed.
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INTRODUCTION

Medical education is undergoing a quiet revolution, driven by the advancement of new
technologies. As medicine evolves, so does the way future doctors are prepared to meet the
challenges of the healthcare industry. In this article, we will explore the new technologies that are
transforming medical education and their impact on the quality of health care. At the epicenter of this
change is the growing influence of new technologies, which have the potential to revolutionize
medical education in ways that were previously unimaginable.

It is notorious how new technologies are redefining the traditional paradigm of medical
education. From virtual reality (VR), Augmented Reality (AR), to Artificial Intelligence (Al),
Telemedicine, Virtual Patient Simulations to the availability of globalized online resources,
technological tools are becoming key allies in shaping the next generation of doctors.

The present research has its genesis in the Graduate Program in Education: Curriculum in the
New Technologies in Education Research Line of the Pontifical Catholic University of Sdo Paulo
(PUC-SP).

METHODOLOGY
This is an exploratory qualitative study, carried out through bibliographic research, which
sought to investigate how new technologies are transforming medical education and its possible

impacts on the quality of health care. Steps followed:

LITERATURE REVIEW

First, from August to October 2022, a bibliographic survey was carried out, which consisted
of reviewing the literature related to the topic addressed. Books, periodicals, articles, Internet sites,
among other sources, were used. In order to delimit the research on medical education, the research
was concentrated in the following databases: Latin American and Caribbean Health Sciences
Literature - LILACS; PubMed, Scielo Brasil Scientific Electronic Library Online, EMBRASE -
Databases; Databases — SAUDE, BIREME - PAHO/WHO - Pan American Health Organization and
Medical Literature Analysis and Retrieval System Online (MEDLINE).

SYNTHESIS OF THE THEORETICAL FRAMEWORK

Throughout this century, the technological revolution has been characterized by a process
whose consequences have had a great impact on modern history.

Technological evolution has been generating new social behaviors, to the extent that
individuals establish unprecedented social relationships, whose meanings emerge with the use of

technologies. Individuals are often influenced without realizing that the use of technologies
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modulates social behaviors, whether the subjects are aware of it or not. From this use, new models of
work, health care, learning systems, among others, can emerge (MARTINHO, 2014; HEIFER;
SOUZA, 2016; CHRISTIAN; HARBOR; SANTOS, 2016; OLIVEIRA, 2017).

Technology, understood as the set of knowledge applied to a given branch of activity, with
emphasis on the scientific aspect, when used in teaching, represents what is specified as educational
technology, being a relevant tool for the application, inclusion, strengthening of pedagogical
strategies and, mainly, the guarantee of democratic actions (ALMEIDA, 2009).

Technologies alone do not guarantee democratic education, but being connected, knowing
how to read, participating in the digital world and the communication network, are preconditions and
feeders of freedom — and fed by it (ALMEIDA, 2011). Thus, the inclusion of new technologies in
education demands public policies aimed at social inclusion and the insertion of the population in the
digital society.

Technological progress has, in a more radical way in the last three decades, profoundly
marked the practice in medical courses. In this sense, in order to think about the integration of
technologies into the curriculum, it is essential that educators critically interpret this increasingly
connected world. A first step is to try to integrate what has been created separately: the curriculum
and the technologies.

Integrating technologies into the curriculum implies considering the educational principles
and didactics that make up the learning mechanism, incorporating curricular technologies into the
methodologies and didactics that facilitate student learning (SANCHEZ, 2002).

As important as understanding integration is to talk about the curriculum. The curriculum is a
social construction, which is developed in action, interaction between school, knowledge, life and
culture, producing diverse paths (ALMEIDA, VALENTE, 2011).

In the literature, there are many concepts attributed to the curriculum (SACRISTAN, 2000; YOUNG,
2014). For Sacristan (2000), the curriculum is a social construction that systematizes the organization
of a formative proposal to be developed over time. The author points out other regulatory issues of
the curriculum that delimit the expected educational experience. "The curriculum defines a practical
territory in which one can discuss, investigate, but, above all, in which one can intervene."
(SACRISTAN; GOMEZ, 1998, p. 145).

Michael Young (2014) states that the curriculum is a system of social and power relations with a
specific history. This is related to the idea that the curriculum can be understood as knowledge of the
powerful. This author also points out that curriculum is also a complex body of specialized
knowledge and is related, in other words, to whether the student is able to provide resources for
explanations and to think about alternatives, whatever the area of knowledge and the stage of

schooling.
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RESULTS AND DISCUSSIONS
HISTORICAL CONTEXT OF MEDICAL EDUCATION IN BRAZIL

The first medical school in Brazil was institutionalized in 1808, in Bahia, and was called the
""school of surgery" because it trained surgeons and not doctors. The continuity of his education took
place in Europe, especially in Portugal (GONCALVES; BENEVIDES-PEREIRA, 2009).

The first reforms of medical schools took place between 1812 and 1815, when the "schools of
surgery" came to be called Medical-Surgical Academies. During this same period, the first moment
of revision of the duration of the courses was carried out, with an increase from four to five years. In
1832, the institutions were transformed into Faculties of Medicine, adopting the rules and programs
of the Medical School of Paris, with a duration of six years. The students received the title of "Doctor
of Medicine, Pharmacist and Midwife" (GONCALVES; BENEVIDES-PEREIRA, 2009)

The National Curriculum Guidelines (DCN) for the training of physicians were the result of a
process that involved political, institutional, cultural and educational aspects. Some of the
educational values expressed in these guidelines can be found in the New School movement of the
early twentieth century. In Brazil, this movement gained strength with the Manifesto of 1932, which
opposed the exclusively passive, intellectualized and verbalist tendencies of the traditional school.
This movement pointed to the need for change, aimed at an integral formation of the student, in order
to develop the capacities of creation and active construction of knowledge. At the end of the 1950s,
the 1959 manifesto brought favorable conditions for the elaboration of the Law of Guidelines and
Bases of National Education (LDB) of 1961. The Federal Constitution of 1988 contributed with
fundamental principles to the revision of the LDB of 1996. This revision valued the formation of
citizenship, highlighting the flexibility of the curriculum and the frontiers of science in professional
practice (AZEVEDO et al., 2010).

In May 2001, Law No. 10,172 regulated the implementation of the National Education Plan
and established the National Curriculum Guidelines (DCNSs), in order to ensure "flexibility and
diversity in the study programs offered by the different institutions of higher education” (BRASIL,
2001a, p. 33).

The DCNSs constituted a general standard of orientation for the elaboration of political-
pedagogical projects and curricula by Higher Education Institutions (HEIS) in Brazil. The first
resolution with guidelines for the area of Health - Resolution CNE/CES No. 1,133/2001, of August
7, 2001 (BRASIL, 2001b), which provides for the DCN of Medicine, Nursing and Nutrition courses -
presents elements on the profile, competencies and skills of the graduates, curricular contents,
internships and complementary activities, course organization, monitoring and evaluation that meet
the demands of the SUS.

In 2014, another reform of medical education began with the implementation of new DCN for
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Undergraduate Courses in Medicine (BRASIL, 2014). According to the current National Curriculum
Guidelines (DCNs), medical education must have a critical, reflective, ethical, humanistic and
transformative character, to be translated through the articulation of knowledge, skills and attitudes
in the areas of competence of health care, management and education. The knowledge to be
constructed should be explored through the development of critical-reflective thinking and guided by
a dialectical perspective of man's interaction in reality, and not only through transmission and
memorization, as occurs in traditional educational models. Curricular training should articulate
teaching and practice in the context of the Unified Health System (SUS) and health care should be
guided by a comprehensive and humanized approach, including promotion, prevention, treatment,
rehabilitation and palliative care, with social commitment and participation. In view of the speed
with which new information is produced on health issues, the DCNs point out the importance of
incorporating Information and Communication Technologies (ICTs) in educational activities and for

access to remote databases.

INSERTION OF NEW TECHNOLOGIES IN MEDICAL EDUCATION

For Brito and Purificacdo (2011), the reason why technologies are present everywhere
reinforces the need and importance of their existence in education. For the authors, education and
technology are tools that provide the subject with the construction of knowledge.

In recent years, medicine has witnessed a rapid adoption of innovative technologies that have
the potential to significantly enhance medical training. These technologies include: 1. Virtual Reality
(VR) and Augmented Reality (AR): allow for the creation of immersive simulation environments, in
which students can practice procedures and diagnostics in controlled virtual environments. 2.
Artificial Intelligence (Al): used for medical data analysis, disease diagnosis, patient triage, and
complex clinical case simulations. 3. Virtual Patients: Computer simulations that represent real
patients, allowing students to practice clinical interactions and decision-making in healthcare
scenarios. 4. E-learning platforms: offer access to teaching materials, recorded classes, and
interaction with teachers and classmates online.

New technologies can also bring a number of benefits to medical training. Hands-on training
in Virtual Reality and Augmented Reality provides an immersive, hands-on training environment,
allowing students to practice procedures and techniques realistically. The personalization of learning
is being developed through the E-learning and Avrtificial Intelligence Platforms that allow for the
customization of the curriculum to meet the individual needs of the students. Realistic simulations
(SR) with so-called virtual patients (PV) and artificial intelligence (Al)-based simulations create
realistic clinical scenarios, providing students with valuable experiences.

It should be noted that with the advancement of telemedicine, it has instituted the form of
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providing medical services mediated by technologies for care, educational, research, disease
prevention and health promotion purposes, Brazilian doctors can perform consultations at a distance.
And it can be applied in teleeducation, telecare, telereports and telesurgery.

Technological development puts society in front of another period of change. Surprising
innovations provoke reflections on interpersonal interactions, bring comfort, agility in accessing and
processing information, and more effective problem solving. The internet makes it easy to access
medical resources from around the world, including case studies, research, and expert classes with

access to global resources.

FINAL THOUGHTS

Despite the benefits that the integration of new technologies enables, the medical education
curriculum is not exempt from current challenges. It is noteworthy that there is still much to explore
with regard to the modification of the forms of teaching and learning, in order to make better use of
these new technologies, especially within medical education.

The educational environment in the medical field lacks research and studies that develop
methods to prove the effectiveness of the use of technological tools within the educational context.

Historically, the medical curriculum is characterized by the fragmentation of actions which,
although they allow for changes in education, have been marked by the recognition of a curricular
model still in traditional education.

After 9 years of the implementation and development of the last curricular guidelines of the
Medicine course, the monitoring and evaluation of the proposed guidelines should allow the
adjustments that are necessary for their contextualization and improvement.

As technologies continue to advance, medical training is likely to evolve further. Virtual
reality, artificial intelligence, and machine learning can play increasing roles in simulating complex
clinical scenarios.

However, it i1s important to address the ethical and privacy challenges that come with this
evolution. As progress advances, it can be expected that medical training will become even more

efficient, preparing the physicians of the future to meet the challenges of modern medicine.
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