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RESUMO
A obesidade ¢ uma doenca cronica e multifatorial associada a alto risco de comorbidades
metabolicas e cardiovasculares, como diabetes mellitus tipo 2, dislipidemia e hipertensao
arterial. O tratamento farmacoldgico tem sido destacado como uma estratégia complementar a
modificagdo do estilo de vida, especialmente para individuos que nao alcangam perda de peso
satisfatoria através da dieta e exercicio fisico. Este estudo ¢ uma revisao descritiva e qualitativa
da literatura que examina os principais medicamentos atualmente utilizados ou em
desenvolvimento para o tratamento da obesidade, incluindo orlistato, anfepramona,
sibutramina, mazindol, liraglutida, semaglutida, tirzepatida, retatrutida e bimagrumabe, com o
objetivo de identificar seus principais efeitos e eficacia clinica no tratamento ¢ manejo da
obesidade.Mecanismos de agdo, eficacia clinica, perfis de seguranga e eventos adversos foram
abordados. Evidéncias indicam que agonistas de GLP-1 e agonistas de receptores de incretina
duplos ou triplos promovem maior redugdo de peso ¢ melhorias nos parametros metabolicos,
com perfis de seguranga aceitaveis. Terapias inovadoras, como o bimagrumab, mostram-se
promissoras na preservacdo da massa magra durante a perda de peso, e consequentemente na
saude metabolica. Em conclusdo, a farmacoterapia representa uma ferramenta importante no
manejo da obesidade, devendo ser utilizada sob supervisdo médica e integrada com tratamentos

multidisciplinares.
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1. INTRODUCAO

Reconhecida como uma doenca cronica multifatorial € um dos principais problemas
de saude publica mundial, a obesidade se define pelo excesso de adiposidade que pode
comprometer a saude (ABESO, 2026). O Atlas Mundial da Obesidade (2025) projeta que, até
o ano de 2030, o sobrepeso e a obesidade afetardo aproximadamente 3 bilhdes de adultos em
todo o mundo, evidenciando a magnitude e a progressao dessa condi¢cao. No que se refere ao
continente americano, as estimativas apontam para um crescimento expressivo da prevaléncia,
passando de 67% em 2020 para cerca de 77% até o ano de 2035. No Brasil, a prevaléncia de
obesidade atinge aproximadamente 31% da populagdo adulta, o que corresponde a cerca de um
em cada trés brasileiros, com projecdes que indicam aumento desse percentual nos proximos
cinco anos (Tokarnia,2026).

O aumento continuo da obesidade pode ser atribuido, principalmente, a alteragdes nos

padroes alimentares e comportamentais, caracterizadas pelo consumo elevado de dietas
hipercaléricas e pela inatividade fisica (Anastacio et al., 2020). No Brasil, uma parcela

expressiva da populacdo adulta, estimada entre 40-50%, ndo atinge as recomendagdes minimas
de pratica de atividade fisica quanto a frequéncia e intensidade, fator que contribui diretamente
para o agravamento desse cenario (Tokarnia, 2026). A caracterizacdo do excesso de peso €
frequentemente realizada por meio do Indice de Massa Corporal (IMC), calculado pelo peso
em quilogramas dividido pela altura em metros ao quadrado. A classificacdo subdivide-se em:
Sobrepeso (IMC 25-29,9), Obesidade Grau I (IMC 30-34,9), Obesidade Grau II (IMC 35- 39,9)
e Obesidade Grau III (IMC > 40,0) (WHO, 2025). A literatura cientifica destaca que um IMC
elevado esta diretamente associado a diversas questdes de satde e qualidade de vida, resultando
em aumento do risco de mortalidade (Rabacow, 2019). A obesidade est4 fortemente associada
aum estado inflamatorio cronico de baixa intensidade, caracterizado por alteragdes metabolicas
persistentes que afetam diferentes sistemas do organismo, o que favorece o desenvolvimento
progressivo de diversas comorbidades. Entre essas condic¢des, destacam-se a dislipidemia, a
hipertensao arterial sistémica e o diabetes mellitus tipo 2 (DM2), além de outras complica¢des
relevantes, como as doencas cardiovasculares, hepaticas e alguns tipos de cancer, fatores que
contribuem de maneira significativa para o aumento do risco de mortalidade prematura
(Moschonis; Trakman, 2023; Ward et al., 2022)

A cultura de inatividade fisica, associada ao consumo alimentar inadequado, constitui

importante determinante da ado¢do de um estilo de vida sedentdrio, intensificado pela



tecnologia e pela urbanizagdo. Esse cenario favorece a instalagdo de desequilibrio energético,
no qual o gasto calorico didrio ndo ¢ suficiente para compensar a ingestdo alimentar,
contribuindo para o aumento da prevaléncia da obesidade.

Paralelamente, a crescente disponibilidade de alimentos ultraprocessados, marcados
por alta densidade energética, elevados teores de gorduras saturadas, agucares e sédio e
reduzido valor nutricional, contribui de forma expressiva para o consumo calérico excessivo.
Em conjunto com a baixa demanda energética didria, esse padrdo alimentar favorece um
balanco energético positivo persistente, criando condi¢des propicias ao acimulo de tecido
adiposo e ao aumento do risco de obesidade e suas morbidades associadas (Popkin; Adair; Ng,
2012).

A literatura cientifica aponta o excesso de adiposidade como uma das principais
preocupacdes de saude publica contemporanea, visto que apresenta elevada prevaléncia e
impacto negativo na qualidade de vida de individuos pertencentes a diferentes faixas etarias e
contextos socioecondmicos, afetando desde criangas ¢ adolescentes até adultos e idosos
(Christinelli et al., 2020). Além disso, seu carater multifatorial e progressivo refor¢a a
complexidade do seu manejo clinico e preventivo. Estudos recentes propdem uma distingao
conceitual entre “obesidade clinica” e “obesidade pré-clinica”, contribuindo para uma
compreensdo mais precisa das diferentes manifestacdes da doenga.

A obesidade clinica € caracterizada como uma condig¢ao cronica e sistémica, na qual o
excesso de adiposidade estd diretamente associado a alteracdes fisiopatologicas, disfungdes
organicas e metabdlicas e/ou limitagdes substanciais nas atividades da vida diaria. Destaca-se
que, mesmo na auséncia de comprometimento funcional ou metabdlico objetivamente
mensuravel, a presenca de restri¢cdes significativas na mobilidade, no autocuidado e em outras
tarefas cotidianas atribuiveis ao excesso de adiposidade ja € suficiente para classificar o
individuo nessa condi¢do. Em contrapartida, a obesidade pré-clinica refere-se a presenga de
excesso de adiposidade com preservacao funcional dos tecidos e 6rgdos, sem evidéncias atuais
de repercussdes clinicas significativas, embora associada a risco aumentado para o
desenvolvimento futuro de doengas e agravos a saude (TLDE,2025).

Diante disso, estratégias terapéuticas baseadas na modificagdo do estilo de vida,
especialmente por meio da associagdo entre dieta hipocalorica equilibrada e pratica regular de
exercicio fisico, destacam-se como abordagens fundamentais tanto na prevengdo quanto no
tratamento do excesso de peso e de suas complicagdes (Christinelli et al., 2020). Essa

abordagem integrada ndo apenas favorece a reducdo da massa de gordura, como também



contribui para a preservagdo e/ou aumento da massa muscular, aspecto fundamental para a
manutencdo do metabolismo ativo. Paralelamente, observa-se ainda melhora significativa em
parametros metabolicos e fisiologicos, incluindo aumento da sensibilidade a insulina e melhora
do perfil lipidico e inflamatoério (Ho et al., 2024). Entretanto, nem todos os individuos
respondem de forma satisfatoria ou conseguem manter aderéncia a essas intervengdes ao longo
do tempo, seja por fatores bioldgicos, comportamentais, ambientais ou psicossociais (ABESO,
2026). Diante dessa limitacao, torna-se necessario, em alguns casos, recorrer a estratégias
terapéuticas adicionais, como o tratamento farmacologico e, em situagdes mais graves, a
indicagdo cirtrgica, as quais t€m como objetivo auxiliar no manejo da doenca e na redugao dos
riscos associados (SBCBM, 2026).

A intervencdo farmacoldgica no tratamento da obesidade tem ganhado destaque,
refletindo-se em aumento expressivo no consumo de medicamentos. Segundo dados da
ANVISA (2025), o Brasil registrou um crescimento notavel de 500% no uso de farmacos,
evidenciando a crescente busca por solu¢cdes médicas para o manejo do peso corporal. Esses
medicamentos atuam por meio de uma gama diversificada de mecanismos de agdo, que visam
modular processos fisiologicos complexos envolvidos na regulacdo energética e no
metabolismo. Entre os principais mecanismos, destacam-se a inibi¢ao da absor¢ao de gordura
no trato gastrointestinal, a modulacdo da saciedade por meio da atuacdo em centros cerebrais
especificos, a regulacdo neuroendocrina do apetite, a estimulacao da termogénese para o
aumento do gasto energético, entre outros (Silva; Baiense; Andrade, 2023). Neste contexto, a
evolugdo farmacoldgica tem permitido o desenvolvimento e a rigorosa testagem de novos
compostos. Tais avangos t€m resultado na identificacdo de agentes terap€uticos que nao apenas
demonstram seguranga clinica robusta, mas também exibem efeitos positivos significativos na
reducdo do peso corporal e na melhoria de pardmetros metabdlicos associados a obesidade
(Santana et al., 2025).

Apesar dos avancos farmacoldgicos no tratamento da obesidade, a utilizacdo
desenfreada e inadequada de medicamentos anorexigenos representa um desafio significativo
para a saide publica. Frequentemente, esses farmacos sdo empregados sem a devida prescrigao
médica e, crucialmente, desacompanhados de mudancas substanciais no estilo de vida, como a
adog¢do de uma dieta equilibrada e a pratica regular de atividade fisica (Costa et al., 2022). Essa
abordagem sem supervisao compromete a eficacia a longo prazo e eleva consideravelmente o
risco do efeito rebote, no qual o paciente recupera o peso perdido, apds a interrupcdo do

tratamento. Tal fendmeno ndo apenas frustra o individuo, mas também pode agravar o quadro
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de obesidade, o que torna futuras intervengdes mais complexas e reforca a necessidade
imperativa de uma abordagem multidisciplinar e individualizada no manejo da doenga (Sousa
et al., 2021).

Entre os farmacos abordados neste estudo, destacam-se a anfepramona e a sibutramina,
que exercem predominantemente efeitos centrais no sistema nervoso, atuando na modulagdo da
saciedade por meio da inibicdo da recaptagdo de neurotransmissores, o que contribui para a
redu¢do da ingestao alimentar (Duarte et al., 2020; Naccarato; Lago, 2014). Outro medicamento
amplamente utilizado ¢ o orlistate, cujo mecanismo de agdo consiste na inibi¢do da enzima
lipase pancreatica, promovendo menor digestdo ¢ absor¢do de gorduras da dieta e,
consequentemente, menor aporte calorico total (Silva; Santos; Queiroz, 2022). Recentemente,
novas classes terapéuticas tém ganhado destaque no tratamento da obesidade, como a liraglutida
e a semaglutida, ambas pertencentes aos agonistas do receptor do peptideo-1 semelhante ao
glucagon (GLP-1R), que apresentam acdo tanto central quanto periférica, influenciando a
saciedade e o controle metabdlico (Andersen; Knop; Vilsbell, 2021a; Del Olmo-Garcia;
Merino-Torres, 2018). Além disso, terapias recentes como a tirzepatida, um agonista dual que
atua simultaneamente nos receptores GLP-1 e GIP (polipeptideo insulinotropico dependente da
glicose), potencializam efeitos sobre saciedade, homeostase glicémica e gasto energético (Le
Roux; Mondoh, 2024). Outro agente relevante ¢ o mazindol, um farmaco anorexigeno que atua
na inibicdo da recaptagdo de neurotransmissores, promovendo reducao do apetite e eficacia
especialmente em individuos com resposta inicial positiva ao tratamento farmacoldgico
(Lucchetta et al., 2017).

Ainda no campo das terapias farmacologicas, pesquisadores tem investigado a
retatrutida, um agonista triplo de GLP-1, GIP e glucagon, com potencial para promover
melhorias importantes no metabolismo lipidico e glicémico, além de aumento do gasto
energético e reducdo do apetite (Urva et al., 2022). Adicionalmente, o bimagrumab, um
anticorpo monoclonal que atua sobre o receptor tipo II (ActRII), tem demonstrado potencial
para promover aumento de massa muscular e, concomitante, redu¢do da gordura corporal
(Heymsfield et al., 2021).

Diante desse cendrio, o presente estudo tem como objetivo analisar os agentes
farmacologicos atualmente utilizados na pratica clinica, bem como aqueles ainda em
desenvolvimento para o tratamento da obesidade, com enfoque em seus mecanismos de agao,
eficécia clinica, perfis de seguranga e potencial terapéutico, visando contribuir para a avaliagao

critica das evidéncias disponiveis, para o aperfeicoamento das estratégias contemporaneas e
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futuras de manejo da obesidade em individuos com comportamento sedentario. Além disso,
busca-se ampliar o conhecimento dos futuros profissionais de Educacdo Fisica sobre as
abordagens farmacoldgicas aplicadas a essa condigdo, favorecendo uma atuagdo
interdisciplinar mais qualificada na prescri¢ao de exercicio fisico € na promog¢do de mudangas
do estilo de vida.

Ressalta-se que o produto principal deste trabalho ¢ apresentado sob a forma de artigo
cientifico. Assim, o artigo intitulado “Tratamento Farmacoldgico para Obesidade: Mecanismo
de Acdo, Seguranga e Eficacia Terapéuticas”, publicado em periodico cientifico, constitui o
corpo central deste Trabalho de Conclusdo de Curso, reunindo a fundamentagdo tedrica, os
procedimentos metodoldgicos, os resultados e a discussdo. Por fim, expdem-se as

consideragoes finais.
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2. ARTIGO CIENTIFICO

Tratamento Farmacoldgico para Obesidade: Mecanismos de Ag¢do, Seguranca e Eficacia
Terapéutica

Pharmacological Treatment for Obesity: Mechanisms of Action, Safety and Therapeutic
Efficacy
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ABSTRACT

Obesity is a chronic and multifactorial disease associated with high risk of metabolic and
cardiovascular comorbidities, such as type 2 diabetes mellitus, dyslipidemia and arterial
hypertension. Phammacological treatment has been highlighted as a complementary strategy to
lifestyle modification, especially for individuals who do not achieve satisfactory weight loss
through diet and physical exercise. This study is adescriptive, qualitative literature review that
examines the main drugs currently used orin development for obesity tmanagement, including
orlistate, anfepramone, sibutramine, mazindol, liraglutide, semaglutide, tirzepatida, retatrutida
and bimagrumabe, with the aim of identifying their primary impacts and clinical effectiveness
in the treatment and management of obesity. Mechanisms of action, clinical efficacy, safety
profiles, and adverse events were addressed. Evidence indicates that GLP-1 agonists and dual
or triple incretin receptor agonists promote greater weight reduction and improvements in
metabolic parameters, with acceptable safety profiles. Innovative therapies, such as
bimagrumab, show promise in preserving lean mass during weight loss, thereby metabolic
health. In conclusion pharmacotherapy represents an important tool in the management of
obesity, and should be used under medical supervision and integrated with multidisciplinary
strategies such as lifestyle modifications to optimize outcomes, minimize risks, and promote
sustained weight loss maintenance.

Keywords: Obesity. Pharmacological Treatment. Anorectics. Emerging Therapies.
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INTRODUCTION

Obesity is a multifactorial chronic disease, characterized by excess adiposity, and is
recognized as one of the main global public health problems (BRASIL, 2024). According to
projections from the World Atlas of Obesity 2024, by 2035, it is estimated that about 3.3 billion
adults worldwide will be overweight or obese, representing approximately 54% of the global
adult population (World Obesity Federation, 2025). The global prevalence of obesity more than
doubled between 1990 and 2022 (WHO, 2024).

Between 2017 and March 2020, obesity affected 41.9% of adults in the U.S., while
severe obesity reached 9.2%, corresponding to more than 100 million and 22 million
individuals, respectively (CDC, 2025). In Brazil, data from 2019 indicate that 60.3% of the
population was overweight, and obesity affected 25.9% of adults aged 18 vears or older (IBGE,
2021). According to the World Atlas of Obesity, projections suggest that by 2030, 50% of the
global population will have a high BMLI. In addition, it is estimated that by 2025, 31% of the
Brazilian adult population will be obese (World Obesity Atlas, 2025).

The scientific literature indicates that the rising prevalence of obesity is strongly related
to changes in the population eating and behavioral patterns, especially due to the increased
consumption of high-calorie diets, rich in sugars, fats, and ultra-processed foods, coupled with
a sedentary behavior (Barros et al., 2013; Fernandez Meré; Alvarez Blanco, 2004; Hachem;
Brennan, 2016). Although genetic, hormonal, and metabolic factors also contribute to the
development of obesity. it is estimated that only about 5% of cases are attributable to these
factors (Zilberstein; Ramos; Galvao Neto, 2002).

Obesity is directly linked to the accumulation of abdominal fat which is strongly
associated with a chronic inflammatory condition, and confers a high risk for the development
of comorbidities, such as dyslipidemia, hypertension, type 2 diabetes mellitus (T2DM), as well
as cardiovascular and liver diseases and cerlain types of cancer, which substantially increases
mortality risk(Moschonis; Trakman, 2023; Ward et al., 2022). It is therefore recognized as a
major public health concern, affecting children, adolescents, adults and older adults across
socioeconomic groups. Studies have shown that the combination of a low-calorie diet and
increased physical exercise is an effective strategy for body weight control and improving
body-composition improvement. This combinated approach enhances fat-mass reduction,
increases or maintenance of muscle mass, and contributes to improvements in metabolic

parameters as evidenced by Christinelli et al., (2020).
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Dietary prescription, although essential for the treatment of obesity, remains one of the
main challenges for sustaining the patient engagement throughout the therapeutic process.
Researchers point out that across the different phases of dietary re-education, adherence to
nutritional plans tends to be compromised by several factors often perceived as restrictions or
deprivations. Consequently, lifestyle changes can trigger feelings of discomfort, resistance, or
demotivation, especially in the absence of individualized and flexible strategies that consider
the patient's dietary reality (Lara Leticia Cardoso de Oliveira, 2023; Santiago; Cyrillo; Cervato-
Mancuso, 2023). In this context, the use of pharmacotherapy as a complementary strategy to
lifestyle modifications has emerged as an effective therapeutic approach in the management of
obesity.

Brazil is among the countries with the highest use of anorectic drugs worldwide
(Marquis; Quintilio, 2021). According to ANVISA (2025), the consumption of these
medications increased by 500% in Brazil (ANVISA, 2025). These drugs act through various
mechanisms, including inhibition of fat absorption, modulation of satiety, neuroendocrine
regulation of appetite, stimulation of thermogenesis, and alterations inf glucose and lipid
metabolism (Silva; Baiense; Andrade, 2023). With advances of biotechnology and
pharmacology, new compounds have been developed and tested, demonstrating clinical safety
and positive effects (Santana et al., 2025).

Among the drugs discussed in this study, amfepramona and sibutramine stand out, as
they have predominantly central actions, and modulate satiety by inhibiting neurotransmitter
reuptake (Duarte et al., 2020a; Naccarato; Lago, 2014a). Another drug used is orlistat, which
acts by inhibiting the action of pancreatic lipase, thereby reducing total caloric intake (Silva;
Santos; Queiroz, 2022a). New therapeutic classes have gained prominence. such as liraglutide
and semaglutide, which are glucagon-like peptide-1 receptor agonists (GLP-1R agonists) with
both central and peripheral action (Andersen; Knop; Vilsbell, 2021a; Del Olmo-Garcia;
Merino-Torres, 2018a). In addition, more potent drugs have emerged, such as tirzepatide, a
dual agonist that simultaneously activates GLP-1 and GIP (glucose-dependent insulinotropic
polypeptide) receptors, enhancing e effects on satiety, glycemic control, and energy metabolism
(Le Roux; Mondoh, 2024a). Mazindol is an anorectic agent that inhibits neurotransmitters
reuptake, reducing appetite, and demonstrating efficacy in weight loss, particularly in

individuals who exhibit a significant initial response to treatment (Luccheita et al., 2017a).
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Furthermore retatrutide, a triple agonist of GLP-1, GIP and glucagon, that still in the
research phase, can bring significant improvements in lipid and glucose metabolism, as well
as increased energy expenditure (Urva et al., 2022a). Another innovative agent is bimagrumab,
a monoclonal antibody that binds to the activing type II receptor (ActRII), which has shown
potential to promote a significant increase in lean mass and a simultaneous reduction in body
fat (Heymsfield et al., 2021a). Therefore, the objective of this study is to examine the
pharmacological agents currently in clinical use, as well as those under development for the
management of obesity. Specifically, it seeks to elucidate their mechanisms of action, clinical
efficacy, safety profiles, and therapeutic potential. A critical appraisal of the available evidence
aims to advance understanding of both current and emerging strategies for the clinical

management of obesity.

METHODOLOGY

This study is a narrative review with descriptive and qualitative approach, aimed at
collect and critically analyze the available scientific evidence on the use of drgs in the
treatment of obesity, considering its mechanism of action, clinical efficacy, adverse effects, and
applicability in the current therapeutic context. The information was obtained from searches
carried out in the databases: PubMed, Virtual Health Library (VHL), Google Scholar and
SeiELO, using inclusion criteria that prioritized regency, scientific relevance and full text
availability The keywords used in the search included: "Obesity"”, "Pharmacological
Treatment”, "Anorectic Drugs"”, "Sibutramine”, "Amfepramone”, "Mazindol", "Orlistat”,
"Semaglutide", "Liraglutide", "Tirzepatide”, "Retracted", "Bimagrumab. Articles were
selected, provided they were available in full text and aligned with the central objective of the
study. After applving exclusion criteria, such as duplicity, absence of the full text or thematic

nadequacy.

RESULTS AND DISCUSSION

Anorexic drugs, or appetite inhibitors, have been used for decades in the treatment of
obesity, primarily due to their action on the central nervous system, thereby promoting satiety
and reducing food intake. Despite their initial effectiveness in promoting, these drugs do not
directly target the multifactorial pathophysiological mechanism underlying obesity, and are

often regarded as a palliative strategy focused on the consequence of the disease rather than its

Int. J. Health Manag. Rev. v.12 |n. 1| p. 01-26 | e0461 | 2026.

5



’ \
('*’\ International Journal of Health Management —Ano: 2026 Submitted: 2/23/2026

_

underlying causes (Londoio-Lemos, 2012). In this context, it is essential to further investigate
anorectic agents, to elucidate their mechanisms of action and to assess their risk—benefit profiles
across diverse patient population. Scientific research is fundamental in identifying patient
subgroups that may benefit from the use of these drugs with improved safety and efficacy.
Some reported adverse effects, such as arterial hypertension, mood disorders, seizures
and neuropsychiatric alterations, raise concerns regarding the long-term safety (Costa et al.,
2021a; Lucas, 2019; Vargas et al., 2018). In addition, indiscriminate non-prescribed use,
frequently motived by aesthetic purposes, constlitutes a concerning phenomenon that
underscores the need for health education strategies and stricter regulatory oversight. The
efficacy of anorectics agents, when used judiciously, under medical supervision and within
evidence-based protocols, may represent a viable therapeutic option in the management of
obesity, particularly in cases where behavioral interventions alone does fail to achieve desired

outcomes (Costa et al., 2021b).

Orlistate

Orlistat (tetra-hydrolipstatin) is an U.S. Food and Drug Administration (FDA)-approved
pharmacological agent for the treatment of obesity. It is a saturated derivative of lipstatin, a
natural substance produced by the microorganism Streptomyces toxytricini, which acts as a
selective, irreversible inhibitor of gastrointestinal lipases (Silva; Santos; Queiroz, 2022b).

According to FDA guidelines, Clinical indications include: (i) individuals with obesity,
defined as a body mass index (BMI) > 30 kg/m?; (i) overweight individuals (BMI > 27 kg/m?)
with comorbidities such as hypertension, type 2 diabetes, or dyslipidemia; and (iii) individuals
who require pharmacological support for weight loss maintenance and prevention of weight
regain following previous interventions (Silva; Santos; Queiroz, 2022¢).

Thus, it is considered an anti-obesity drug that acts as a specific, long-acting inhibitor
with local action of gastrointestinal lipases, wich are essential enzymes for the digestion of
dietary fats. Its primary site of action is the lumen of the stomach and small intestine, where it
reversibly inhibits gastric and pancreatic lipases through covalent binding to the serine residue
at the catalytic site of these enzymes. This interaction prevents the hydrolysis of ingested
triglycerides into free fatty acids and monoglycerides, the forms normally absorbed by the
intestinal mucosa ( Guerciolini, 1997). As a resulto fthe enzyme inhibition, triglycerides remain

intact and are excretedin the feces, leading to an approximate 30% reduction in dietary fat
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absorption when administered at recommended therapeutic dose. This peripheral mechanism
of action, which does not require systemic absomption, confers orlistat a distinct
pharmacological profile primarily aimed at inhibiting intestinal fat absorption (Hall et al.,
2021).

Orlistat is available in oral formulations at doses of60 mg (over-the-counter) and 120
mg (prescription). The recommended therapeutic dose is 120 mg talen orally, administered
three times daily, during or within one hour after meals containing fat{Bansal; Patel; Al Khalili,
2025). Owing to its mechanism of action, orlistat may reduce the absorption of fat-soluble
vitamins (A, D, E, and K), therefore, daily supplementation is recommended to prevent
nutritional deficiencies (Grunvald et al., 2022a). Commonly reported adverse effects include
fecal incontinence, Loose stools, rectal pain or discomfort, dental and gingival disorders, lower
respiratory tract infections, menstiual irregularities, anxiety, fatigue, urinary tract infections,
and abdominal distension (Silva; Santos; Queiroz, 2022d).

According to a randomized, double-blind, placebo-controlled clinical trial conducted in
India, the efficacy and safety of orlistat were evaluated in 80 obese patients (BMI = 30).
Participants were divided into two groups: one received 120 mg of orlistat three times daily,
and the other received a placebo. Treatment with orlistat resulted in gastrointestinal adverse
events such as diarrhea (28.5%), oily stools (25.7%), abdominal pain (31.4%), and fecal
urgency (34.2%), which were generally mild and self-limited. No significant changes were
observed in laboratory parameters such as hemoglobin, leukocytes, creatinine, and hepatic
transaminases. The authors concluded that orlistat is effective for weight reduction, has an
acceptable safety profile, and is useful as a complement to lifestyle changes such as diet and
physical activity (Jain etal., 2011).

The American Gastroenterological Association (AGA) suggests that orlistat should not
be used in obese or overweight adults with metabolic comorbidities, due to its limited efficacy
in inducing clinically significant weight loss. Studies have shown that although orlistat may
promote modest weight reduction, its effects are generally lower than those observed with other
more recent pharmacologic therapies and strongly depend on adherence to lifestyle changes.
However, patients who attach greater value to the potential benefit of weight loss and less
importance on gastrointestinal adverse effects may consider orlistat as a viable therapeutic
option (Grunvald et al., 2022b),
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Amfepramone

The active ingredient of this drug acts predominantly by stimulating dopaminergic
neurons, promoting an increase in the release of dopamine in presynaptic terminals, a
mechanism directly associated with its action on the central nervous system (Naccarato; Lago,
2014b; Silva; Silva; Oyama, 2013a).

It is a derivative of [i-phenethylamine,with chemical structure similar to that of the
neurotransmitiers norepinephrine (CoHisNOs) and dopamine (CsHuNO:), as well as
amphetamines, which confers anorexogenic Properties to the drug. The dopaminergic action of
the drug exerts a direct influence on the hypothalamic centers that regulate appetite and satiety,
thereby modulating these mechanisms and contributing to reduced food intake. This action is
particularly important in clinical contexts where control of hunger and eating behavior is
required . From a pharmacokinetic point of view, the compound is rapidly absorbed in the
gastrointestinal tract, which favors the early onset of therapeutic effects. Afier metabolism,
elimination occurs mainly by renal route, with urinary excretion(Melo, 2021; Naccarato; Lago,
2014; Purifarma, 2018).

The drug is administered orally, at a dose of 25 mg, three times daily, one hour before
meals. The dosage can reach up to 120 mg per day, when prescribed by a doctor, according to
individual needs (Purifarma, 2018). However, its use requires caution because studies report
several associated adverse effects . Among the most frequently observed events are: cardiac
arrhythmias, nervousness, psychomotor agitation, insomnia, tachycardia, and gastrointestinal
disorders, such as abdominal pain, nausea, vomiting, diarrhea, dry mouth, chills, palor ,
excitability, reduced libido, in rarer cases, psychotic manifestations (Purifarma, 2018; Soto-
Molina et al., 2015). Given this safety profile, its use should be restricted and carried out
exclusively under medical prescription, with strict supervision and continuous monitoring of
therapeutic response and potential adverse effects (Naccarato; Lago, 2014c¢). Acting on the
central nervous system, this drug should be used for a short duration, due to the potential serious
side effects, high risk of abuse and dependence, as well as the possibility of triggering
symptoms and psychiatric syndromes such as psychotic episodes and depressive episodes
(Vasques; Martins; Azevedo, 2004). The cardiotoxicity associated with amphetamines and their
derivatives may manifest as cardiomyopathy, arrhythmias, or acute myocardial infarction,

especially in chronic users. These drugs raise noradrenaline levels and promote vascular
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spasms, which can induce coronary vasoconstriction and precipitate ischemic events (Oliveira
et al., 2010).

Sibrutamine

Sibutramine is a drug indicated mainly for individuals with a body mass index (BMI)
equal to or greater than 30 kg/m? or = 27 kg/m? when associated with obesity-realted
comorbidities such as dyslipidemias, hypertension or type 2 diabetes. Its use is recommended
when non-pharmacological interventions, such as a balanced diet and regular physical activity,
fail to achieveadequate weight reduction. In Brazil, sibutramine is approved for the treatment
of obesity and metabolic syndrome, and is considered a second-line therapeutic option (Nigro
et al., 2021).

In this context, sibutramine, whose molecular formula is Ci7HzCIN, has the following
chemical nomenclature: N-dimethyl-1-[1-(4-chlorophenyl)cyclobutyl]-N,3-trimethylbutan-1-
amine. It is designated as a crystalline compound of milky-white crystalline compound, with
an estimated water solubility of 2.9 mg/mL (Soares et al., 2022). Its absorption occurs in the
gastrointestinal tract, while its biotransformation takes place in the liver, via cytochrome P450
isoenzymes. Afier the formation of the inactive metabolites, their main route of elimination is
urinary excretion. The peak plasma concentration is reached approximately 3 to 4 hours after
administration with a half-life of 14 to 16 hours (Costa; Duarte, 2017).

The mechanism of action of sibutramine is based on the decreased reuptake of serotonin
and norepinephrine in the central nervous system (Cruz, 2020). The drug belongs to the class
of norepinephrine and serotonin (5-HT) reuptake inhibitors Its action consists of blocking
presynaptic norepinephrine and 5-HT transportes in the appetite and satiety centers located in
the hypothalamus, which promotes reduced hunger by intensifying the anorexigenic effects of
these neurotransmitters in the central nervous system(Duarte et al., 2020b).

The usual recommended dose for adults is 15 mg per day, orally. Doses higher than this
value are not indicated, as they may cause significant adverse effects (Radaelli; Pedroso;
Medeiros, 2016). Among the side effects most observed in clinical studies are: headache, dry
mouth, constipation, insomnia, rhinitis, pharyngitis, and increased blood pressure (Soares;
Jinior, 2021; Souza et al., 2017). In addition, it may be associated with increased systemic
blood pressure and heart rate, changes that require strict monitoring, especially in individuals

with elevated cardiovascular risk, as highlighted by Tomas et al., (2023), continuous medical
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follow-up is essential to assess the evolving risk-benefit profile and to ensure therapeutic safety
during treatment.

Initially developed as an antidepressant, sibutramine did not demonstrate satisfactory
clinical efficacy in this use. However, during the preliminary studies, significant weight loss
was observed in the participants, which redirected its use to the treatment of obesity (Souza et
al., 2017) . Subsequent clinical studies indicated that the weight loss promoted by the drug is
moderate, especially when associated with dietary restriction and the adoption of healthy
lifestyle habits (Nigro et al., 2021).

Evidence indicates that sibutramine can be effective as an auxiliary agent in weight loss
and maintenance in obese adolescents, as demonstrated by Franco et al., (2014) . The authors
conducted a double-blind, crossover clinical trial lasting 12 months, in which participants used
sibutramine and placebo at different periods During the subsequent six months, individuals
who initiated sibutramine after placebo continued to lose weight, wherea those who
discontinuedihe drug experienced weight regain. These findings indicate that sibutramine
played a key role in maintaining weight loss, especially when adherence to lifestyle changes
began to decrease. In summary, sibulramine mayrepresent an effective therapeutic tool in th

management of obesity.

Mazindol

Mazindol is a non-amphetamine anorectic agent, structurally classified as a tricyclic
derivative. Its pharmacological action is comparable to that of antidepressants, although its
clinical use is mainly aimed at appetite control. It acts predominantly on the central nervous
system by inhibiting the reuptake of neurotransmitters, especially serotonin and norepinephrine,
while promoting partial inhibition of dopaminergic activity (Lucchetta et al., 2017b; Pereira et
al., 2012). This neurochemical modulation contributes to increased satiety, decreased appetite
and, consequently, reduced food intake. There is also evidence that mazindol blocks gastric
secretion, which may intensify its appetite-suppressing effect (Silva; Silva; Oyama, 2013b).

In addition to these mechanisms, it is believed that the drug is involved in the inhibition
of glucose absorption and in the increase in locomotor activity, aspects that may additionally
contribute to weight reduction (Silva; Silva; Oyama, 2013c¢). In terms of pharmacokinetics,
mazindol has a slow but complete absorption, reaching serum concentrations of approximately

2.19 ng/mL about 8 hours after oral administration (Lucchetta et al., 2017c).
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Regarding the safety profile, the most frequently reported adverse events include
insomnia, headache, dry mouth, nausea, dizziness, irritability, palpitations, weakness, gastric
discomfort, and hyperhidrosis. Due (o its action on catecholaminergic pathways, the use of
mazindol should be carefully monitored in patients with a history of cardiovascular disease,
especially arrthythmias or arterial hypertension (Oliveira et al., 2009).

The effectiveness of mazindol in reducing body weight was demonstrated in a clinical
study conducted by Tanaka et al., (2024), at a specialized clinic in Japan. The experimental
research involved patients with severe obesily who were treated with the drug and followed
longitudinally. The results demonstrated significant weight loss, as well as improvements in
key metabolic parameters, such as fasting glucose and lipid profile parameters. Based on these
findings, the authors suggest that mazindol may represent a promising therapeutic alternative
in the treatment of severe obesity, provided that it is combined with strict medical
supervisionand multidisciplinary intervention strategies.

The study conduced by Huerta-Cruz et al., (2022) demonstrated that weight loss in the
first month of treatment with mazindol and the timing of drug tolerance are good predictors of
therapeutic efficacy. Patients who lost >4 kg in the first month and developed tolerance later
(4th to 6th month) had better results. On the other hand, those with <2 kg loss and early
tolerance (up to the 3rd month) showed a poorer therapeutic response. These data reinforce the

use of these parameters to adjust treatment early in patients with obesity.

Liraglutide and Semaglutide

The Food and Drug Administration (FDA) approved liraglutide for the treatment of
obesity in adults in 2014 and later, in 2020, extended its indication to adolescents aged 12 years
and older. Semaglutide was approved for chronic body weight control in adults in 2021, and its
indication was expanded to adolescents (=12 vyears) in 2022 (Chao et al., 2022; Novo Nordisk,
2022a, 2025).

These drugs belong to the class of GLP-1 analogues (GLP-1RAs), widely used in the
treatment of type 2 diabetes and obesity. Both were developed based on the structure of GLP-
1 (glucagon-like peptide-1), a human hormone that plays a key role in regulating blood glucose
and satiety (Andersen; Knop; Vilsbell, 2021b; Mahapatra; Karuppasamy; Sahoo, 2022).
Semaglutidepresents more efficient structural modifications than liraglutide to prolong its

action. Among these modifications, the replacement of the amino acid in position 8 by o-
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aminobutyric acid (Aib) stands out, which confers resistance to degradation by the enzyme
dipeptidyl peptidase-4 (DPP-4), as well as the of a C18 faity acid linked via a hydrophilic
spacer, which increases its affinity forplasma albumin. These characteristics give semaglutide
a half-life of approximately seven days, allowing once-weekly administration. In contrast,
liraglutide, although it also modifies its structure with the replacement of arginine by lysine,
has a shorter half-life, between 11 and 13 hours, requiring daily administration (Smith et al.,
2019a).

Both semaglutide and liraglutide exert their effects by enhancing glucose-dependent
insulin secretion and suppressing glucagon release (Del Olmo-Garcia; Merino-Torres, 2018;
Shah; Vella, 2014). They also act in the central nervous system (CNS), where they exert a direct
influence on hypothalamic centers that regulate appetite , hunger and satiety (Andraos; Muhar;
Smith, 2023; Reddy: Stanwood; Galli, 2014).

Studies have shown that the use of GLP-1RAs is associated with decreased food intake,
delayed gastric emptying, and increased secretion of anorexic hormones such as leptin and
peptide Y'Y, which play an important role in inducing satiety (Temple, 2022). Thus, in addition
to improving glycemic control, semaglutide and liraglutide also act as modulators of eating
behavior, being particularly useful in clinical contexts involving obesity and insulin resistance
(Goldenberg; Steen, 2019; Knudsen; Lau, 2019; Smith et al., 2019b),

Regarding dosage, liraglutide is administered subcutaneously daily, with doses of up to
1.8 mg/day for the treatment of type 2 diabetes mellitus and 3.0 mg/day for the management of
obesity. In turn, semaglutide is administered once weekly, at doses of up to 1.0 mg/week for
type 2 diabetes mellitus and up to 2.4 mg/week for obesity management (Novo Nordisk, 2015,
2017, 2022b). Studies have shown that GLP-1 receptor agonists are associated with several
adverse effects, particulary gastrointestinal disorders, including nausea, vomiting, diarrhea,
constipation, dyspepsia, gastritis and, in rare cases, pancreatitis (Christou et al., 2019).

A randomized, double-blind, controlled clinical trial conduced by Rubino et al., (2022),
evaluated the efficacy and safety of semaglutide 2.4 mg given once weekly compared to
liraghatide 3.0 mg given daily in overweight or obese adults without type 2 diabetes. The sample
consisted of 338 individuals with a body mass index (BMI) =30 kg/m? or =27 kg/m* with
associated comorbidities. Afier 68 weeks of intervention, it was observed that the mean body
weight reduction was 15.8% in semaglutide group and 6.4% in liraglutide group. It is concluded
that weekly semaglutide demonstrated greater efficacy in weight reduction compared to daily
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liraghutide, presenting a similar safety profile. These findings indicate once Weekly
semaglutide demonstrated superior efficacy in weight reduction compared with once-day
liraglutide, while exhbiting a comparable safety profile. Therefore, semaglutide represents a

more effective therapeutic option for the treatment of obesity in adults without type 2 diabetes.

Tirzepatide

Tirzepatide is a synthetic molecule composed of 39 amino acids that acts as a agonist of
GLP-1 (glucagon-like peptide type 1) and GIP (gastric inhibitor peptide) receptors, thereby
enhancing body weight reduction and improving glycemic control. This combined action makes
the drug a promising option for the management of obesity (Filho, 2024a; Horvatich, 2025).

The Brazilian Health Regulatory Agency (ANVISA) approved the use of tizerpatide for
the treatment of overweight and obesity with comorbidities in Brazil. The decision, published
in the Brazillian Official Gazette, expands the indication of the drug, already authorized since
September 2023 for the treatment of type 2 diabetes (CFF, 2025; Filho, 2024b).

Regarding its action, GLP-1 is an incretin hormone secreted by the L cells of the small
intestine in response to nutrient intake(Le Roux; Mondoh, 2024b). Its biological effects are
mediated through activation of G-protein-coupled receptors, leadingto increased intracellular
of cAMP levels and activation of protein kinase A (PKA). Among its main effects, its stimulates
insulin secretion, supresses glucagon release, delays gastric emptying, reduces food intake and
modulates inflammatory processes (Jakubowska; Roux; Viljoen, 2024). GLP-1 receptors are
also present in several brain regions associated with food reward and emotionalregulation
(Heppner et al., 2015a; Yapici-Eser et al., 2020). The glucose-dependent insulinotropic
polypeptide (GIP) is released by intestinal K cells after meals (Inagaki et al., 1989a). It binds
to G-proteincoupled receptors, promoting increase in intracelular cAMP, and calcium
concentrations, and activation of the MAPK/ERK signaling pathways. It stimulates insulin
secretion under normoglycemic and hyperglycemic conditions, enchances glucagon release,
delays gastric emptying and exerts anabolic effects on adipose tissue by promoting lipogenesis
and adipogenesis while inhibiting lipolysis (Drucker, 2006; Nicze et al., 2024a).

The drug is usually administered subcutaneously, once weekly at doses ranging from 5
to 15 mg. The substance has a prolonged half-life of approximately five days and demonstrates
up to a five fold greater potency in GLP-1 receptor activation(Abdel-Malek; Yang; Miras,

2023).Clinical evidence indicates significantly greater efficacy in promoting weight loss and
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glycemic control compared with conventional therapies. While insulin use may be associated
with weight gain in certain patients with type 2 diabetes, clinical studies indicate that patients
treated with tirzepatide achieved substantially greater mean weight loss and improved
metabolic control, reinforcing its superiority as a therapeutic strategy for individuals with type
2 diabetes and concomitant obesity (Malecki et al., 2023; Sinha et al., 2023).

A systematic review evaluated tirzepatide in individuals with obesity without type 2
diabetes and demonstrated significant weight loss, as well as improvements in metabolic and
cardiovascular parameters. The adverse evenls were predominatly mild, transient
gastrointestinal, suggesting good tolerability. The authors considered it a promising option for
obesitytreatment , although they recommended futher long-term studies (Al Zweihary, 2024).
In clinical trials, tirzepatidewas shownto reduce appetite and body weight. The most frequently
reported adverse events were nausea, vomiting, and diarrhea, usually mild and related to dose
escalation. These findings suggest an acceptable safety profile, especially with gradual dose
titration (Chavda et al., 2022).

As an example, int the study conducted by Wadden etal., (2023), 972 adults with a BMI
=27 kg/m?, without a diagnosis of type 2 diabetes participated in a 12 weeks intensive Lifestyle
intervention. Of the participants, 579 who experienced > 5% loss of initial body weight were
randomized to receive tirzepatide (10 mg or 15 mg) or placebo for 72 weeks. The tirzepatide-
treated group achieved an additional mean weight loss of 18.4%, while the placebo group had
a meanweight gain of 2.5%. In addition to significant weight reduction, participants who
received tirzepatide showed clinically relevant improvements in cardiometabolic parameters
and quality of life.

Evidence presented by Alawaji et al., (2025) reinforced the therapeutic potential of
tirzepatide in the context of acute pancreatitis. Its experimental model, pancreatitis was induced
by L-arginine, the use of the drug resulted in reduced serum concentrations of lipase and
amylase, which are biomarkers of pancreatic injury. Histopathology presented biochemical data
with structural changes in disease characteristics, including vacuolar degeneration, periductal
fibrosis and lytic necrosis, with preservation of pancreatic architecture. Tirzepatide showed a
protective effect, associated with modulation of inflammatory pathways and control of
oxidative stress. There was a decrease in the amount of pro-inflammatory cytokines, such as

IL-6, accompanied by an increase in anti-inflammatory cytokines, such as 1L-4 and 1L-10,
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suggesting a balance of inflammatory response. In addition, a reduction of reactive oxygen

species was observed, which indicated less oxidative damage to the pancreatic tissue.

Retatrutide

A new drug that has been studied is retatrutide, currently in phase III clinical
development and not yet approved by the FDA. This stage of development is mainly due to the
need to complete large-scale, rigorous phase 111 clinical trials, expected to continue througt
2025 (Abdul-Rahman et al., 2024; Scott; Bloom, 2018).

Retatrutide (RETA; LY3437943) is a 39-amino-acid peptide conjugated to a C20 diacid
fatty moiety. It is a recombinant protein engineered to function as a triple agonist of the human
GIP, GLP-1, and glucagon (GCG) receptors. This means that it simultaneously activates three
key biological pathways involved in the regulation of appetite, glucose metabolism, and adipose
tissue homeostasis (Jastreboff et al., 2023; Urva et al., 2022b).

GLP-1, as previouly described, has important effects such as stimulation insulin
secretion, suppressing glucagon release, delaying gastric emptying and reduction food intake.
Its receptors are also distributed in brain areas associated with food reward and emotional
regulation (Heppner et al., 2015b; Kappe et al., 2012; Miller et al., 2019). Glucose-dependent
insulinotropic polypeptide (GIP) is an incretin hormone secreted after meals (Inagaki et al.,
1989b). Tts receptors are mainly present in pancreatic 3 cells, as well as in adipose and nervous
tissue. GIP stimulates insulin secretion under and hyperglycemic conditions, contributes to
appetite reduction througt delayed gastric emplying, and acts isynergistically with GLP-1
(Nicze et al., 2024b). However, unlike GLP-1, it also increases glucagon secretion. In adipose
tissue, it promotes adipogenesis and inhibits lipolysis (Miiller et al., 2018). Glucagon is a
hormone produced mainly in pancreatic a cells (Jakubowska; Roux; Viljoen, 2024b). Its release
is induced by low levels of glucose, acting mainly in the liver through G-protein—coupled
receptors.. It promotes glycogenolysis and gluconeogenesis, and inhibits hepatic glycogenesis,
thereby incresing blood glicose levels (Christensen etal., 2011). In adipose tissue, it stimulates
lipolysis and ketogenesis, while reducing lipogenesis. It also influences brown fat
thermogenesis, although its effects in humans still lack robust clinical relevance(Newsome;
Ambery, 2023).

By activating GLP-1 and GIP receptors, retratutide improves glycemic control and

contributes to body weight reduction, while concomitante glucagon receptor agonism may
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reducchepatic fat by stimulating fat acids oxidation and reducing hepatic lipogenesis (Boland
et al., 2020; Urva et al., 2022c).

The pharmacokinetics of retatrutide demonstrate dose-proportional exposure with a
half-life of approximately 6 days, which enables once-weekly subcutaneous
administration(Urva et al., 2022).

Thephase 11 clinical study, evaluated 24 weeks of treatment with weekly retratutide
doses ranging from 1, 4, 8 to 12 mg. Doses were escalated over the first 4 to 8 weeks, especially
at the highest doses (8 and 12 mg), to minimize gastrointestinal adverse effects. There was a
mean body weight reduction of up to 25.9% after 48 weeks at a dose of 12 mg. Reductions in
liver fat ocorred predominantly during the first 24 weeks, paralleing weight loss. Most common
adverse effects were: nausea, diarrhea, vomiting and constipation, with greater intensity at high
doses, leading to discontinuation in some cases (Ye; Scherer, 2013).

Encouraging findings with retatrutide have led to the development of a series of phase
1T clinical trials, collectively termed the TRIUMPH program, designed to evaluate its efficacy
and safety across diverse population . TRIUMPH-1 aims to recruit approximately 2,300
participants with obesity or overweight by May 2026. TRIUMPH-2 will include nearly 1,000
individuals with type 2 diabetes and obstructive sleep apnea, also scheduled for completionin
2026. The TRIUMPH-3 will assess weight variation in individuals with obesity and established
cardiovascular disease, and is expected to conclude February 2026. TUMPH-4 will targets ts
with knee osteoarthritis, with estimated completion in December 2025. In addition to evaluating
weight-loss eficacy, these studies will investigate longitudinal changes in body composition
during the treatment, given that loss of lean mass may compromise metabolic and functional
health and quality of life (Count; Hall; Klein, 2024; Locatelli et al., 2024; Mechanick et al..
2025; Prado et al., 2024).

Bimagrumab

Bimagrumab is a recently investigated, fully human monoclonal antibody. Its
mechanism of action involves binding to activintype Ilreceptor ActRII), therby blocking
endogenous ligands that inhibit skeletal muscle growth. In preclinical animal models, ActRII
blockade demonstrated not only anabolic effects on skeletal muscle, but also extramuscular
effects, including modulation of brown adipose tissue (BAT) differentiation and activity

(Fournier etal., 2012; Rookset al., 2017). In humans, bimagrumab has been shown to promote
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an increases in lean mass accompained by reductions in adiposity, counteracting the typical
loss of muscle mass observed during diet-induced weight loss (Heymsfield et al., 2021b).

A single intravenous dose of bimagrumab in human participants increased lean mass,
significantly reduced total body fat mass, and improved insulin sensitivity compared with
placebo over a 10-week period in healthy volunteers with insulin resistance who were not
dieting (Garito et al., 2018). These observations suggest that bimagrumab may represent a novel
therapeutic strategy for obesity and related metabolic disordersn arandomized phase 11 clinical
trial of Heymsfield et al., (2021c) the effects of bimagrumab in 75 adults with obesity (BMI
28 -40 kg/m?) and type 2 diabetes. Participants received monthly intravenous infusions of
bimagrumab (10 mg/kg, up to a maximum of 1,200 mg) or placebo for 48 weeks, with both
groups receiving standardized dietary counseling and physical activity guidance. The results
showed that blockade of activin type Il receptors (ActRII) by bimagrumab significantly reduced
total body fat, increased lean mass, and improved glycemic control. These findings suggest a
novel pharmacological approach for the treatment of obesity associated with type 2 diabetes.

At the American Diabetes Association (ADA) Scientic Sessions in June 2025, results
from the BELIEVE study were presented, a randomized, double-blind, phase 2b clinical trial
lasting 72 weeks. The study evaluated the efficacy of bimagrumab alone or in combination with
semaglutide in 500 adults with obesity. Participants received semaglutide 1.0 or 2.4 mg once-
weekly subcutaneous injection and/or intravenous (I'V) infusions of bimagrumab 10 or 30 mg
at weeks 4, 16, 28, and 40. The combination of bimagrumab and semaglutide resulted in
approximately 22.1% total body weight reduction, of wich 92.8% corresponded to fat mass, with
preservation of lean mass. Common adverse effects of bimagrumab included muscle spasms,
diarrhea, and acne, whereas semaghitide was associated with nausea, diarrhea, constipation,
and fatigue (Heymsfield, 2025; Jackson, 2025). Despite the promising results of the BELIEVE
study, bimagrumab has not yet received FDA approval, however, the observed efficacy

suggests potential progression to phase 111 clinical trailsin the coming yvears.

CONCLUSION
Obesity represents a growing and multifactorial public health, that requires therapeutic
strategies beyond olated behavioral modifications. Pharmacotherapy, as discussed in this study,

constitutes na impottante tool for achieving and nd maintaining body weight reduction,
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especially in individuals who do not obtain satisfactory results with dietary interventions and
physical activity alone.

Currently available drugs and those under exhibit diverse mechanisms of action — from
central modulation of satiety to modulation of nutrient absorption and complex hormonal
pathways enabling a more personalized and effective therapeutic approach. Recent advances,
such as dual and triple incretin receptor agonists, and agents such as bimagrumab.highlight
expanding therapeutic potential.

Despite the advances, the use of anti-obesity medications should be guined by clearly
defined clinical protocols, including careful risk—benefit assessment and continuous
monitoring to prevent complications and optimize outcomes. The integration of
pharmacological therapy with multidisciplinary follow-up and sustainable lifestyle

modifications is essential to ensure long-term efficacy and patient safety.

REFERENCES

ABDEL-MALEK, Mariana; YANG, Lisa; MIRAS, Alexander Dimitri. Pharmacotherapy for
chronic obesity management: a look into the future. Internal and Emergency Medicine, v.
18, n. 4, p. 1019-1030, jun. 2023.

ABDUL-RAHMAN, Toufik et al. The power of three: Retatrutide’s role in modern obesity
and diabetes therapy. European Journal of Pharmacology, v. 985, p. 177095, 15 dez. 2024.

AL ZWEIHARY, Ali M. Safety and Effectiveness of Tirzepatide Use in Obesity Without
Type 2 Diabetes Mellitus. Cureus, v. 16, n. 1, p. e51788, jan. 2024.

ALAWAIIL, Razan et al. Assessing the therapeutic potential of Tirzepatide in modulating
inflammatory responses and mitigating acute pancreatitis. Animal Models and
Experimental Medicine, v. 8, n. 10, p. 18761887, 20 out. 2025.

ANDERSEN, Andreas; KNOP, Filip Krag; VILSBOLL, Tina. A Pharmacological and
Clinical Overview of Oral Semaglutide for the Treatment of Type 2 Diabetes. Drugs, v. 81, n.
9, p. 1003-1030, jun. 2021.

ANDRAOS, John; MUHAR, Harleen; SMITH, Shawn R. Beyond glycemia: Comparing
tirzepatide to GLP-1 analogues. Reviews in Endocrine & Metabolic Disorders, v. 24, n. 6,
p. 1089-1101, dez. 2023.

ANVISA, Agéncia Nacional de Vigilancia Sanitaria. JIFE Analisa Trifico na Internet e faz
Recomendacdes ao Brasil. Brasilia, , 2025.

Int. J. Health Manag. Rev.| v.12 |n. 1| p.01-26 | 0461 | 2026.

18



30

3. CONSIDERACOES FINAIS

A obesidade ¢ um dos principais desafios contemporaneos em saude publica,
caracterizando-se por uma condi¢ao cronica, progressiva e multifatorial, que envolve interagdes
complexas entre fatores genéticos, metabolicos, ambientais e comportamentais. Assim,
estratégias terapéuticas baseadas exclusivamente em modifica¢des do estilo de vida, mostram-
se insuficientes para uma parcela significativa dos individuos, especialmente aqueles com

obesidade clinica, caracterizada por maior gravidade com morbidades associadas.

Dessa forma, a farmacoterapia emergiu como uma abordagem relevante, no
desempenho da promogao de perda de peso corporal, sobretudo, na manutencao a longo prazo.
O uso ¢ indicado para individuos que ndo alcangam resultados satisfatorios apenas com
intervengdes nutricionais e pratica de atividade fisica, contribuindo, assim, para potencializar a
reducdo da adiposidade, bem como para a melhora de parametros metabodlicos e reducao do

risco cardiovascular.

Os farmacos atualmente disponiveis, assim como aqueles em desenvolvimento,
apresentam mecanismos de a¢do distintos e complementares, que abrangem desde a modulagao
de centros hipotaldmicos relacionados a fome e saciedade até a interferéncia na absorgdo
intestinal de nutrientes e na regulagdo de vias hormonais complexas, como as mediadas pelas
incretinas. Nesse cenario, destacam-se avancgos recentes envolvendo agonistas duplos e triplos
de receptores de incretinas, que atuam simultaneamente em diferentes alvos metabolicos,

potencializando os efeitos terapéuticos.

Entretanto, apesar dos avancos promissores, a utilizagdo de medicamentos
antiobesidade deve ser conduzida de forma criteriosa, baseada em protocolos clinicos bem
estabelecidos e individualizados. Assim, torna-se imprescindivel a realiza¢do de uma avaliacao
detalhada da relagao risco-beneficio, considerando as caracteristicas clinicas dos individuos,
possiveis efeitos adversos, contraindicagdes e interacdes medicamentosas. Além disso, o

monitoramento continuo € essencial para assegurar a eficdcia do tratamento, prevenir

complicacdes e ajustar a terapéutica conforme necessario.

Por fim, destaca-se que a abordagem da obesidade deve ser necessariamente integrada
e multidisciplinar. A associacdo entre farmacoterapia, intervengdes nutricionais, pratica regular

de atividade fisica e suporte psicologico constituem a base para resultados sustentdveis e
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seguros. Tal integragdo ndo apenas potencializa a eficacia e dura¢ao do tratamento, mas também
contribui para a melhoria da qualidade de vida, com concomitante reducdo do estigma

frequentemente associado a obesidade.
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COMO 0 EXERCICIO MELHORA O PERFIL INFLAMATORIO, METABOLICO, CARDIOVASCULAR E O HUMOR?

1. REDUCAO DA GORDURA
VISCERAL

Menos gordura visceral =
menos producdo de citocinas
pré-inflamatérias.

{4 TNF-q, IL-1B, IL-6 (inflamatéria),
leptina

2. LIBERAGCAO DE MIOCINAS
ANTI-INFLAMATORIAS

Q9
C -
00

Durante o exercicio, 0 musculo
libera IL-6 (benéfica), que

estimula IL-10 e IL-1ra e inibe
siis P 7

3. MELHORA DA RESPOSTA
IMUNOLOGICA

Macréfago

M1 (pré-i

M2 (anti-i

4. REDUGAO DO ESTRESSE
OXIDATIVO

+ ‘“ o

* . 9 o
Lt ™ o000
*
* o

0 exercicio promove a troca de

pr ias.

4 IL-10, IL-1ra

éfagos pré-infl; ios (M1)
por anti-inflamatérios (M2).

Mais enzi e
melhor funcao mitocondrial
reduzem espécies reativas

e inflamagdo.

1 SOD, catalase, glutationa

6. MELHORA DO PERFIL
CARDIOVASCULAR

v | Presséo arterial

v { Triglicerideos

v 1 HDL (colesterol bom)

v | LDL oxidado

v Melhor fungdo do endotélio
e circulagéo

Menor risco de infarto, AVC
e outras doengas cardiovasculares.

7. MELHORA DO HUMOR
E SAUDE MENTAL

V Liberagdo de neurotransmissores
7 i i

v 1 BONF (fator neurotréfico)
v Redugdo de cortisol (hormdnio do estresse)

v Mais bem-estar, energia e autoestima

Reduz sil de ansiedade e depressé
e melhora a qualidade de vida.

8. MAIOR CAPTAGAO E
UTILIZAGAO DE GLICOSE
o;o °
0°% =
0 @

Glicose
no sangue

v 1 Translocagio de GLUT-4

v 1 Captagdo de glicose pelo musculo
v 1 Uso de glicose como energia

v | Glicemia no sangue

Masculo mais eficiente em usar
glicose, com ou sem insulina.

9. MELHORA DA FUNGAO MITOCONDRIAL
E DA CAPACIDADE METABOLICA

&~
+

v Mais mitocdndrias e melhor fungio
delas

v 1 Oxidag3o de gorduras e glicose

v Menor acimulo de gordura
intramuscular (lipotoxicidade)
v Mais energia e disposicio

Metabolismo mais eficiente,
menos inflamagéo e mais saide.

5. MELHORA DA SENSIBILIDADE
A INSULINA

@9 Q\ @ 9
qr 't
Menos inflamagao = melhor

acdo da insulina = menos
ciclo de inflamagao.

1 Sensibilidade a insulina

10. EFEITOS SISTEMICOS
POSITIVOS

040
Sk

v Melhor qualidade do sono

v Controle do peso corporal

v For i do sistema i
¥ Mais saude dssea e muscular
v Equilibrio hormonal

que p
longevidade e qualidade de vida.

Figura 1 — Principais beneficios fisiolégicos promovidos pelo exercicio fisico no organismo humano. Fonte: Figura
produzida com auxilio de inteligéncia artificial generativa (OpenAl, 2026), a partir da sistematizacdo de evidéncias
provenientes da literatura cientifica consultada pelos autores.
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Figura 9 — Mecanismos fisiolégicos da Retatrutida no organismo humano
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provenientes da literatura cientifica consultada pelos autores.
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