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ABSTRACT

Background: Obesity is a growing public health crisis requiring timely intervention to prevent severe comorbidities (e.g.,
cardiovascular disease, type 2 diabetes) and improve patient survival.

Aim: To evaluate current obesity therapies—lifestyle modifications, pharmacotherapy, bariatric surgery, and experimental
methods (FMT, DBS)—comparing their efficacy, complications, and required patient effort.

Materials and Methods: A targeted PubMed literature review using keywords such as "obesity treatment”" and "bariatric
surgery."

Results: Obesity has a multifactorial etiology. Lifestyle modifications are foundational but typically yield a modest weight
loss of 5-10% and are limited by counter-regulatory mechanisms. Pharmacotherapy (e.g., GLP-1 receptor agonists) provides
significant reduction (~20%), whereas bariatric surgery remains the most effective intervention for substantial, sustained
weight loss and comorbidity remission.

Conclusion: Standalone lifestyle interventions are often insufficient due to high weight regain rates. Optimal long-term
clinical outcomes require an individualized, integrated approach combining permanent behavioral changes with appropriate
pharmacological or surgical therapies.
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Introduction

The World Health Organization (WHO) defines overweight and obesity as abnormal or excessive fat
accumulation that poses a risk to health.[1] The diagnosis is based on the body mass index (BMI), calculated
as weight in kilograms divided by height in meters squared. Overweight is defined as a BMI of 25-29.9 kg/m?,
whereas obesity is diagnosed when BMI is >30 kg/m?.[2] Although introduced in the 19th century by the
Belgian mathematician and sociologist Adolphe Quetelet, BMI remains the primary indicator used to classify
obesity, overweight, and underweight. [1] Obesity has become an increasingly prevalent global health problem
affecting both adults and children. Current estimates indicate that approximately 650 million adults worldwide
live with obesity, compared with 105 million in 1975. This dramatic increase highlights the urgency of
addressing obesity and its associated complications.[1] Given its growing prevalence and the rising number of
obesity-related comorbidities, recent decades have yielded substantial scientific interest and numerous studies
dedicated to understanding and managing obesity. Obesity impacts nearly all aspects of health. Key
complications include increased cardiovascular risk (hypertension, coronary artery disease, stroke), elevated
incidence of malignancies, type 2 diabetes, obstructive sleep apnea, depression, and neurodegenerative
diseases such as Alzheimer’s and Parkinson’s disease.[1], [3], [4]Obesity is a multifactorial condition
influenced by genetic, economic, behavioral, and sociocultural determinants.[1] Understanding the underlying
causes in each patient is essential for selecting the most effective therapeutic strategy.The aim of this review
is to present current methods of obesity treatment and to discuss their advantages and limitations. The review
encompasses lifestyle modification,pharmacotherapy, bariatric surgery, and experimental approaches that
require further investigation before implementation in clinical practice.
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Materials and methods

To evaluate the current therapeutic landscape of obesity management, a systematic literature search was
performed, focusing on the integration of physical activity within various clinical interventions. PubMed
served as the foundational bibliographic database, ensuring a wide-reaching analysis of both biomedical and
psychological data. The search strategy utilized specific descriptors, including 'obesity treatment,' 'bariatric
surgery,' and 'healthy lifestyle,' to isolate research regarding the efficacy of exercise as an adjunctive therapy.
This methodological approach encompassed a broad spectrum of evidence—from clinical trials to
observational studies—to synthesize current knowledge and highlight areas necessitating further investigation.

Diet and Regular Physical Activity

Lifestyle modification, including dietary interventions and increased energy expenditure, is fundamental
in obesity management. Despite rapid development of other treatment modalities such as pharmacotherapy
and bariatric surgery, lifestyle interventions remain the cornerstone of therapy.[4] Three dietary approaches
are most commonly recommended: the Mediterranean diet, low-calorie diet, and low-carbohydrate diet.
Clinical studies indicate that these diets demonstrate comparable effectiveness in weight reduction.[4] Regular
physical activity is a crucial complementary component. A sedentary lifestyle is associated with reduced life
expectancy and increased mortality among patients with chronic conditions such as hypertension, diabetes,
coronary artery disease, and chronic obstructive pulmonary disease, particularly when accompanied by
obesity. [5] Aerobic exercise—including walking, jogging, and running—has been shown to reduce blood
pressure, improve lipid profiles, and enhance glycemic control. Resistance training additionally improves bone
mineral density and increases muscle mass and strength.[5] Physical activity should be gradually intensified,
with a recommended target of 200—300 minutes per week. Optimal outcomes are achieved when patients
receive multidisciplinary support from dietitians, psychologists, nutrition therapists, and fitness
professionals.[6] Lifestyle interventions alone typically result in a 5—10% reduction in body weight. [6] Some
individuals may reach a “plateau” phase requiring adjunctive therapies, such as pharmacotherapy or bariatric
surgery. Others may reach a metabolic “set point,” limiting further weight loss due to hormonal mechanisms
involving increased hunger hormones and decreased satiety signals.[6]

Pharmacological Treatment GLP-1 Receptor Agonists

Initially introduced for the treatment of type 2 diabetes, GLP-1 receptor agonists are now widely used
in obesity management due to their appetite-suppressing effects and influence on gastric emptying and
satiety.[7] This class of drugs includes semaglutide, liraglutide, dulaglutide, albiglutide, exenatide,
lixisenatide, and tirzepatide.GLP-1 secreted after meals controls glucose metabolism through different
mechanisms: increase -cell insulin secretion, reduce glucagon secretion, blunt gastric motility and emptying,
decrease appetite, improve insulin sensitivity [8]Through these physiological mechanisms, GLP-1 receptor
agonists contribute to substantial weight reduction. Clinical studies have demonstrated that this class of
medications can induce weight loss of approximately 20%. The most effective agents identified to date include
semaglutide and tirzepatide [9] However, this therapy must be continued long-term. Evidence indicates that a
proportion of patients regain weight following discontinuation of treatment. Throughout the therapeutic
process, lifestyle modification and dietary habit changes remain essential components of effective
management.[9] It is also important to emphasize the beneficial effects of GLP-1 analogues on a range of other
health conditions, including reduced risk of developing type 2 diabetes and decreased cardiovascular risk.[9]
[10] The most common adverse effects associated with this therapy include nausea, vomiting, and diarrhea.
[9] Given the requirement for long-term administration, these adverse events may negatively affect patients’
quality of life. Due to the complexity of the mechanisms regulating energy balance and the emergence of
compensatory pathways, the authors suggest that multi-target approaches (therapeutic combinations) and novel
molecular targets may yield greater clinical benefits than monotherapy [11]
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Orlistat

Another pharmacotherapeutic option for obesity is the use of orlistat. This drug acts by inhibiting the
secretion of gastric and pancreatic lipases into the gastrointestinal lumen, thereby reducing the absorption of
dietary fats. [12]Studies have demonstrated that treatment with orlistat results in an approximate 5% reduction
in body weight in individuals with obesity over a 52-week period. [13]In addition, orlistat contributes to a
modest improvement in lipid profile and a reduction in arterial blood pressure. [12] The primary adverse effects
of this therapy include diarrhea and impaired absorption of fat-soluble vitamins, which may lead to their
deficiency. [12] Pharmacotherapy offers an effective adjunct to lifestyle changes, particularly for patients who
do not achieve sufficient weight loss with behavioral interventions alone.

Bariatric Surgery

Bariatric surgery is considered the most effective long-term treatment for obesity.[14] The two most
commonly performed procedures are sleeve gastrectomy and Roux-en-Y gastric bypass.[15] Patients typically
qualify for bariatric surgery if they meet one of the following criteria:[14] BMI >35 kg/m? with obesity-related
comorbidities (e.g., type 2 diabetes, hypertension, polycystic ovary syndrome, coronary artery disease,
hyperlipidemia, heart failure, obstructive sleep apnea), BMI >40 kg/m?

Sleeve Gastrectomy

This procedure involves removal of the gastric fundus and greater curvature, significantly reducing
stomach volume and caloric intake. Early complications include staple-line leakage and bleeding. Long-term
complications notably include gastroesophageal reflux disease (GERD), which significantly increases the risk
of Barrett’s esophagus.[14]

Roux-en-Y Gastric Bypass

The surgery creates a small gastric pouch that is anastomosed to the jejunum, while the remaining
stomach and duodenum form a biliopancreatic limb that reenters the alimentary tract distally. This method is
especially beneficial for patients with type 2 diabetes due to enhanced GLP-1 secretion and improved insulin
release.[14]

Intragastric balloon

Moreover, bariatric procedures can also be performed endoscopically, which offers new opportunities
in the treatment of obesity and is associated with a lower perioperative risk compared with conventional
surgical approaches. [16] An example of such a procedure is the placement of an intragastric balloon. Its
presence in the stomach contributes to earlier satiety, leading to reduced food intake and potentially influencing
neuroendocrine signaling within the gastrointestinal tract. Studies have demonstrated an average weight loss
of 10.5-13.7 kg after a 3-month treatment period and 12-26.3 kg after 6 months of therapy with an intragastric
balloon. [16] [17], [18] The main complications associated with this intervention include pain, peptic ulcer
disease, gastroesophageal reflux, and balloon migration.[16]

Bariatric surgery results in substantial and sustained weight loss, with studies demonstrating loss of
45.9-80.9% of excess body weight over 10-25 years. Meta-analyses indicate a 49.2% reduction in long-term
mortality compared with non operated patients. Perioperative mortality is low (0.04%), with an overall
complication rate of 1.5-4.8%.[14][15] Common postoperative deficiencies include micronutrient deficits
(iron, magnesium, selenium, zinc, vitamins A, D, E, C, B1, B3, B6, B9, and B12). Patients also face a higher
risk of Barrett’s esophagus, warranting endoscopic surveillance every 2—3 years.[14]

Fecal Microbiota Transplantation (FMT)

The gut microbiota plays a crucial role in human physiology. Advances in sequencing technologies have
revealed associations between dysbiosis and obesity through mechanisms such as inflammation-induced
insulin resistance, altered peptide hormone secretion, impaired satiety, and increased caloric intake.[19] FMT
has shown high efficacy in treating recurrent Clostridioides difficile infection and is now being explored as a
therapy for metabolic diseases.[19] Studies suggest improvements in glucose metabolism, insulin resistance,
blood pressure, lipid profile, inflammatory markers, and modest reductions in body weight and BMI.[20] The
most common adverse effect is abdominal pain. Further research is required to standardize protocols and
evaluate long-term outcomes.[20] However, it represents an alternative for patients struggling with obesity
who do not wish to undergo surgical procedures.
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Deep Brain Stimulation (DBS) traditionally used to treat neurological disorders and anorexia nervosa,
is being investigated as a potential therapy for obesity. Electrodes are implanted in the lateral hypothalamus or
nucleus accumbens. Preliminary findings show a mean BMI reduction of approximately 4% over 17 months.
[21]Although promising, DBS remains experimental and requires extensive research to assess efficacy, safety,
and long-term effects.[21]

Conclusions

Obesity poses an increasingly significant challenge in modern medicine. Its multifactorial pathogenesis
has facilitated the development of numerous therapeutic approaches essential for preventing serious
comorbidities and reducing mortality. This review presents the primary treatment strategies: lifestyle
modification, pharmacotherapy, bariatric surgery, and emerging experimental methods such as fecal
microbiota transplantation and deep brain stimulation. Each approach has distinct advantages and limitations,
but current evidence positions bariatric surgery as the most effective intervention, offering the greatest
sustained weight reduction with low complication and mortality rates. Lifestyle modification remains an
indispensable component of all treatment pathways; however, when used in isolation, it frequently results in
weight regain. Comprehensive management combining lifestyle changes with appropriate adjunctive therapies
provides the best chance of durable weight loss, improved metabolic parameters, and enhanced quality of life.

Discussion

Obesity is a multifactorial condition that requires a comprehensive therapeutic strategy. While lifestyle
modification remains the cornerstone of treatment, our review confirms it is often insufficient as a standalone
therapy, typically yielding only a modest 5-10% weight loss due to physiological counter-regulatory
mechanisms and metabolic "set points." Pharmacological interventions have advanced significantly. GLP-1
receptor agonists (e.g., semaglutide, tirzepatide) demonstrate superior efficacy (approximately 20% weight
loss) compared to older agents like orlistat (~5%) and offer additional cardiovascular benefits. However, their
long-term utility is limited by gastrointestinal adverse effects and the risk of weight regain upon
discontinuation. Current evidence identifies bariatric surgery as the most effective long-term intervention,
achieving 45.9-80.9% excess weight loss and significantly reducing mortality. Despite these superior
outcomes, surgical risks—including nutritional deficiencies and potential complications like Barrett’s
esophagus—require careful patient selection and lifelong monitoring. Experimental modalities, such as Fecal
Microbiota Transplantation and Deep Brain Stimulation, show promise for metabolic regulation but lack
standardized protocols. Ultimately, the most durable clinical outcomes are achieved not by a single method,
but through an integrated approach combining permanent behavioral changes with appropriate
pharmacological or surgical adjuncts.
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