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ABSTRACT 

	Obesity has emerged as a critical global health crisis in the 21st century, as defined by the World Health Organization (WHO) with a body mass index (BMI) of 30 or higher. This condition significantly elevates the risk of developing several chronic illnesses, including type 2 diabetes, cardiovascular diseases, hypertension, and various forms of cancer. Over recent decades, the prevalence of obesity has escalated dramatically, nearly tripling since 1975. Various contributing factors include poor dietary choices, sedentary lifestyles, mental health issues, and socio-economic challenges, highlighting the epidemic's complexity. Addressing obesity necessitates an integrated, multifaceted approach that encompasses lifestyle modifications, psychological support, and pharmacological interventions. While lifestyle changes, such as improved dietary habits and increased physical activity, are fundamental strategies for effective weight management, they frequently fall short for many individuals, particularly those battling severe obesity. As a result, pharmacotherapy has become an essential tool, particularly for individuals who have not achieved significant weight loss through non-pharmacological means. Traditional weight loss medications, such as phentermine and orlistat, have paved the way for current treatments but are often limited by adverse effects and varying efficacy across patients. This has spurred an increase in research and development focused on novel agents. Among these, GLP-1 receptor agonists—like semaglutide—have shown significant promise, alongside newer combination therapies that target various biological mechanisms involved in weight regulation. These contemporary pharmacological options not only facilitate weight loss but also aim to address underlying metabolic and psychological factors that contribute to obesity. Furthermore, the evolving treatment landscape reflects a shift towards holistic strategies that better accommodate the complexities of obesity, taking into consideration individual differences in genetics, behavioral responses, and environmental influences. This comprehensive approach shows potential for improving patient outcomes, reducing obesity-related health risks, and ultimately alleviating the societal and economic burdens associated with this detrimental health condition. As research continues to unfold, the importance of tailored treatment plans that combine pharmacotherapy with lifestyle changes and psychological interventions becomes increasingly clear in the quest to effectively combat the obesity epidemic.
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1. INTRODUCTION 
Obesity is a significant global health issue in the 21st century. The World Health Organization (WHO) defines obesity as having a body mass index (BMI) of 30 or higher [1]. Obesity is a complicated condition that greatly raises the risk of several chronic illnesses, such as type 2 diabetes, cardiovascular disease, hypertension, and several types of cancer. Since the prevalence of obesity has increased dramatically worldwide in recent decades, public health campaigns, clinical studies, and pharmaceutical innovation have turned their attention to this issue [2]. Recent WHO figures indicate that global obesity has nearly tripled since 1975, with over 1.9 billion adults categorized as overweight, of which more than 650 million are deemed obese. Moreover, childhood obesity is increasing, impacting millions of youngsters globally [3]. This epidemic is intensified by numerous reasons, such as shifting eating habits, inactive lifestyles, mental health disorders, and socio-economic challenges. Tackling obesity has emerged as a public health concern, necessitating new strategies that include lifestyle modifications, psychological assistance, and pharmacological treatments [4]. While lifestyle adjustments, including food and exercise, are primary methods for weight management, they frequently prove inadequate for numerous individuals, especially those with severe obesity. For these patients, medication is a crucial instrument for attaining significant weight loss and mitigating related health hazards. Recently, there has been an increase in research and development of innovative weight reduction medications, resulting in many new treatments aimed at improving efficacy while reducing side effects [5].
2. The Burden of Obesity
The main purpose of dealing with obesity is to make people healthier. If you lose more than 10% of your body weight, it can assist with a lot of the problems that come with being overweight, like stopping and treating type 2 diabetes, high blood pressure, fatty liver disease, and obstructive sleep apnea. It can also make your life better. The hardest part of dealing with obesity is keeping the weight off. Obesity, like many other long-term disorders, needs a long-term, multi-faceted approach that considers each person's treatment goals and the pros and downsides of different therapies [6]. Anti-obesity drugs and bariatric surgery make it simpler to keep the weight off and gain the health benefits that come with it, in addition to changes in lifestyle. Most of the anti-obesity medicines that are available focus on the brain's appetite control systems to make people less hungry and less likely to enjoy food [7]. Obesity presents a complex challenge for both individuals and societies. In addition to physical health repercussions, individuals with obesity frequently encounter social stigma, psychological difficulties, and diminished quality of life. The economic ramifications are significant; healthcare expenditures linked to obesity-related diseases are projected to amount to billions of dollars per year. In the United States, healthcare costs associated with obesity were anticipated to surpass $170 billion each year. The global economic burden significantly strains healthcare systems that are already challenged by resource allocation issues [8,9]. 
3. Mechanisms of Obesity
The complex factors contributing to obesity include numerous biological, environmental, and behavioral elements. Genetics, metabolism, and neuroendocrine pathways have a role in the etiology of this illness. The subsequent concepts delineate the interaction of these factors within the framework of obesity: 
1. Genetic Factors: Genetic predisposition significantly influences body weight control, affecting metabolism, fat distribution, and hunger. Twin and family studies indicate that hereditary variables contribute approximately 40-70% to the risk of obesity. Progress in genetic studies persistently uncovers genes and regions linked to obesity [10]. 
2. Metabolic Factors: Metabolic syndrome, defined by insulin resistance, dyslipidemia, and hypertension, constitutes a shared mechanism connecting obesity to numerous detrimental health consequences. The correlation between obesity and metabolic dysfunction establishes a detrimental cycle in which metabolic problems intensify weight gain [11]. 
3. Environmental Influences: The surroundings in which individuals reside profoundly impact on their dietary and physical activity habits. Elements such as availability of nutritious foods, secure environments for physical activity, and social support systems can either promote or obstruct weight management endeavors [12]. 
4. Psychological Factors: Emotional influences, such as stress, depression, and worry, may result in overeating and suboptimal lifestyle decisions. Behavioral therapies targeting these psychological factors can be essential for the efficacy of weight loss programs [13]. 
5. Endocrinological Factors: Hormonal dysregulations, especially concerning ghrelin and leptin, might affect hunger and satiety signals. Comprehending the neuroendocrine mechanisms implicated in weight regulation has resulted in the creation of novel categories of weight loss pharmaceuticals [14].
[bookmark: _Hlk217461804]4. The Role of Pharmacotherapy
Weight loss medicines are an important part of a complete plan for treating obesity, especially for people who haven't had much success with lifestyle changes alone. Surgical procedures, including bariatric surgery, enable substantial weight loss for those with extreme obesity; however, pharmacological drugs offer a less intrusive alternative that can yield exceptional results. In the past, many were against using drugs to help them lose weight because they were worried about safety, notably the possibility of heart problems and addiction. Advancements in medication research have revolutionized this field, yielding innovative pharmaceuticals that facilitate weight reduction with improved safety profiles [15].
5. Current Landscape of Weight Loss Drugs
Over time, the approval process for weight loss drugs has changed. It has gone from simple appetite suppressants to more complicated drugs that target many of the body's processes that cause obesity. Phentermine, and orlistat are older drugs that are commonly used to help people lose weight. They work in different ways, but they often have adverse effects or don't work as well as they should [16,17]. 
· New Developments: Recent advancements in pharmacology, such as glucagon-like peptide-1 (GLP-1) receptor agonists, selective serotonin reuptake inhibitors, and combination therapy, represent significant advances. Clinical trials have indicated that drugs like semaglutide and orlistat can help people lose a lot of weight. 
· The FDA has started to rethink the rules for approving drugs by focusing on the overall benefits of weight loss on metabolic health rather than just the number on the scale. This new way of thinking has led to the development and use of new agents, which is a very promising area for people who are having trouble with their weight [18,19].
[bookmark: _Hlk217461918]6. Overview of Weight Loss Drugs  
Historically, weight loss medications have faced suspicion due to their harmful effects and limited efficacy. Recent advancements in pharmacotherapy have led to the development of several promising medications. These drugs primarily target mechanisms like appetite suppression, enhancement of metabolic rate, and reduction of fat absorption [20].
7. Traditional Weight Loss Medications
Before looking at the new options, it's important to remember how important traditional weight loss medications are, since they have paved the way for new treatments. 
· Phentermine: This appetite suppressant based on stimulants has been an important part of weight management for many years. Phentermine changes the way the central nervous system works to reduce hunger signals, making it easier to stick to calorie-restricted diets. While effective for short-term weight control, dependence and cardiovascular side effects hinder its long-term use [21-23].
· Orlistat: As a lipase inhibitor, orlistat stops the intestines from absorbing fat from food. This approach helps some people lose weight because it makes them eat less calories. However, gastrointestinal side effects including oily stools and gas may be big reasons why people don't want to keep taking the drug [21-23]. 
· Lorcaserin is a selective serotonin receptor agonist that increases feelings of fullness by changing how serotonin works in the brain. Although advantageous for some individuals, its clearance was rescinded due to concerns over an increased cancer risk, underscoring the imperative for meticulous monitoring of the long-term effects of weight reduction medications [21-23].  
While these traditional medications have produced beneficial outcomes for some individuals, they also highlight the inherent limitations and risks associated with pharmacological weight loss methods. This situation has led to a big rise in interest and investment in novel drugs that focus on not only effectiveness but also safety and tolerability. This marks the beginning of a new era in obesity management [24,25]. 
8. Emerging Weight Loss Drugs
Recent years have seen the introduction of several new weight loss drugs that offer different mechanisms of action:                                                                                                                      
1. [bookmark: _GoBack]GLP-1 Receptor Agonists: GLP-1 (Glucagon-like Peptide-1) receptor agonists are a type of medicine that works like the hormone GLP-1, which is made by the intestines after eating. Their mechanism of action involves various critical physiological processes that promote weight loss and improve metabolic health: GLP-1 receptor agonists talk to the brain to make you feel full and less hungry. By activating GLP-1 receptors in the hypothalamus, these drugs help people eat less and lose weight. Increased Insulin Secretion: These medications make the pancreas release insulin in a way that depends on glucose, which helps lower blood sugar levels. Higher blood sugar levels cause the body to make more insulin, which lowers the risk of hyperglycemia. GLP-1 receptor agonists stop the release of glucagon, a hormone that raises blood sugar levels by breaking down glycogen in the liver. These drugs help keep blood sugar levels more steady by lowering the amount of glucagon that is released [26]. Delayed Gastric Emptying: GLP-1 receptor agonists prolong postprandial satiety by slowing down the process of gastric emptying. This delayed stomach emptying helps to lower the amount of food eaten overall. Weight Loss: The combined effects of lowering hunger, increasing insulin secretion, and keeping the stomach empty for longer periods of time lead to a lot of weight loss. Clinical studies have shown that people taking GLP-1 receptor agonists can lose a lot of weight, making them effective tools for controlling obesity. Often Used Agonists of the GLP-1 Receptor [27]. There are now many GLP-1 receptor agonists that are approved for weight loss and controlling diabetes. Some well-known examples are Semaglutide (Wegovy, Ozempic): Approved for treating obesity and controlling type 2 diabetes. Liraglutide (Saxenda, Victoza): Used for controlling diabetes and managing weight. Dulaglutide (Trulicity) is mostly used to treat type 2 diabetes, but losing weight is a good side effect [28-30].                                                                                                                   Tirzepatide (Zepbound) The FDA approved Zepbound, a dual GIP/GLP-1 agonist, on November 8, 2023. It is given as an injection once a week. Clinical studies have shown that it works quite well, with people losing an average of around 21% of their body weight, or about 48 pounds (21.8 kg), with a weekly dose of 15 mg. This big weight loss shows that Zepbound can be a good option for patients who are overweight or have health problems related to their weight [31]. There has been a lot of research into the safety of GLP-1 receptor agonists, and the results are mostly good, however there are certain big worries: Gastrointestinal adverse effects are the most common, and they include nausea, vomiting, diarrhea, and stomach pain. These symptoms usually happen when therapy starts and often go away as the body becomes used to the medicine. Healthcare providers often recommend gradual dose escalations to mitigate unpleasant symptoms [32]. Risk of Pancreatitis: There have been reports of people who use GLP-1 receptor agonists getting acute pancreatitis. Healthcare providers urge being on the lookout for signs of pancreatitis, such as severe stomach discomfort, even when the cause is yet unknown. Glycemic Control: These medications help control blood sugar levels, but they may also cause difficulties with low blood sugar. However, when employed for weight loss, GLP-1 receptor agonists typically do not cause significant hypoglycemia, as their insulin-secreting actions depend on glucose concentrations [33]. Thyroid Tumor Risk: Studies conducted on rats have demonstrated an increased risk of medullary thyroid carcinoma linked to GLP-1 receptor agonists. The U.S. Food and Drug Administration (FDA) has warned of possible thyroid cancers, even though there is no proof in individuals. This has led to precautions for patients who have a personal or family history of thyroid cancer [34]. Effects on the heart: Several GLP-1 receptor agonists have been shown to provide benefits for the heart, notably in those with type 2 diabetes. Research suggests that these medications may reduce the risk of major cardiovascular events, such as myocardial infarction and cerebrovascular accident. This safety element is a big plus because obesity and heart disease often go hand in hand [35].                                                                               
2. Combination Therapies: Combination therapies have arisen as a strategic method in obesity treatment, particularly for patients who find it challenging to get sufficient weight loss with monotherapy. A prominent instance is the amalgamation of branded Contrave [36-37]. This dual-action medicine addresses various pathways related to weight regulation, rendering it a promising choice for holistic weight management. Naltrexone is primarily recognized as an opioid receptor antagonist. It inhibits the effects of opioids and other substances that stimulate the brain's reward pathways.                                                                                                                                   Naltrexone diminishes the pleasure derived from eating by obstructing reward pathways, especially in relation to high-calorie items commonly associated with cravings. This attenuation of the incentive effect may mitigate the desire to overconsume or select unhealthy food options. Bupropion: Bupropion operates as a norepinephrine and dopamine reuptake inhibitor, impeding the reabsorption of these neurotransmitters, which are integral to mood control and energy expenditure. Augmentation of Energy Expenditure: By amplifying dopamine signaling, bupropion elevates motivation and physical activity levels, hence contributing to increased energy expenditure. The stimulant-like effects enhance metabolic activity and elevate mood, which is frequently associated with overeating [38]. Efficacy Clinical trials have shown that the combination of naltrexone and bupropion results in a greater percentage of weight loss than monotherapy with either drug. Weight Loss Outcomes: In clinical trials, patients undergoing combination therapy achieved an average weight reduction of roughly 5% to 10% of their baseline body weight over the course of one year, when accompanied with a caloric deficit and enhanced physical activity. This result contrasts with the diminished efficacy rates often associated with single-agent therapy, highlighting the advantages of a multi-targeted strategy [39]. Effective Weight Management: The integration of mechanisms targets both physiological and psychological dimensions of eating behavior, hence enhancing the likelihood of successful weight loss and maintenance in patients with obesity [40]. The combination of naltrexone and bupropion demonstrates potential efficacy; however, it entails certain safety risks that require scrutiny. may elevate the likelihood of neuropsychiatric adverse effects, such as anxiety, depression, and, in rare instances, seizures. Individuals with a history of seizures or eating disorders are especially vulnerable and should exercise caution. Careful supervision is very important, especially at the beginning of treatment and while changing the dose. Patients must be instructed to promptly report any psychological alterations or atypical actions [41]. Gastrointestinal Symptoms: Frequent adverse effects linked to combo therapy encompass nausea, constipation, vomiting, and xerostomia. Gastrointestinal symptoms may diminish with time as the body acclimatizes to the medicine. Cardiovascular Considerations: Caution is warranted in patients with a history of cardiovascular disease, as both drugs may affect cardiovascular function. Consistent surveillance of cardiovascular health is recommended for at-risk individuals. Contraindications: The combination therapy is contraindicated for people on opioid medicines, as the naltrexone component may induce withdrawal symptoms. Moreover, it is contraindicated for individuals with uncontrolled hypertension or for those who are pregnant or lactating [36,42].
3. Anti-Obesity Agents Targeting the Endocannabinoid System: The endocannabinoid system (ECS) is essential for regulating numerous physiological functions, such as appetite, metabolism, and energy homeostasis. Anti-obesity drugs that target the endocannabinoid system are receiving more interest as prospective therapeutic options for obesity management. These drugs predominantly interact with cannabinoid receptors (CB1 and CB2), affecting metabolic pathways associated with body weight management [43]. Mechanism of Action: Cannabinoid Receptors. The endocannabinoid system comprises two primary cannabinoid receptors: CB1 and CB2. CB1 receptors are predominantly situated in the brain and central nervous system, whereas CB2 receptors are primarily placed in peripheral tissues, such as adipose tissue and the immune system [44]. Anti-obesity medicines that target the endocannabinoid system primarily interact with CB1 receptors in the brain, which play a crucial role in regulating appetite, food consumption, and the reward pathways linked to eating.  Appetite Enhancement: Activation of CB1 receptors has been demonstrated to enhance appetite and augment food consumption. Consequently, anti-obesity drugs aim to selectively block these receptors to diminish cravings and enhance fullness.  By inhibiting the CB1 receptor, these drugs significantly reduce the reward response associated with food consumption, hence assisting in the mitigation of overeating and snacking tendencies. Metabolic Regulation: The ECS not only regulates hunger but also influences lipid metabolism and energy expenditure. Targeting the endocannabinoid system can regulate the storage and metabolism of lipids in the body [45]. Certain anti-obesity medications may promote the browning of white adipose tissue, facilitating the transformation of energy-storing white fat into energy-burning brown fat, hence enhancing metabolic performance. Impact on Insulin Sensitivity: The endocannabinoid system can influence insulin signaling pathways. By obstructing CB1 receptors, anti-obesity drugs can augment insulin sensitivity and promote glucose metabolism, hence promoting improved overall metabolic health.  Anti-Obesity Pharmaceuticals A prominent instance of anti-obesity medication that targets the endocannabinoid system is rimonabant, a CB1 receptor antagonist. Despite its market withdrawal owing to safety issues, its mechanism of action offers valuable insight into this therapeutic strategy. Safety Assessment Targeting the endocannabinoid system presents possibilities for obesity management; nonetheless, it is crucial to evaluate the safety profile of these therapies, especially for drugs previously utilized. Psychiatric Adverse Effects: Rimonabant was linked to a heightened risk of adverse psychiatric effects, including as anxiety, depression, and suicide thoughts. This matter elicited much apprehension regarding the suitability of CB1 antagonism, particularly among at-risk populations. Metabolic Impacts: Certain investigations indicated a detrimental effect on lipid profiles, including elevations in triglycerides and LDL cholesterol levels. Monitoring these metabolic markers is essential while administering such drugs [46]. Negative Consequences: Common adverse events linked to rimonabant encompassed nausea, fatigue, dizziness, and gastrointestinal disturbances. These effects may result in the cessation of therapy in certain patients. Tolerance and Withdrawal: Extended usage may result in tolerance, necessitating increased dosages to attain the equivalent effect. This situation may complicate long-term management and elevate worries over reliance [47,48].

9. Comparative Effectiveness
When comparing the effectiveness of new weight reduction treatments to older ones, many scientific trials show that the new meds work better. Research indicates that contemporary medicines can lead to typical weight loss exceeding 15% of initial body weight in certain instances, representing a significant advancement over previous treatments [49].
TABLE 1. Comparative Summary
	Therapy
	Average Weight Loss
	Mechanism of Action
	Common Side Effects

	GLP-1 Receptor Agonists
	15% - 21%
	Mimics incretin hormones enhance insulin, suppresses glucagon
	Nausea, vomiting, potential pancreatitis

	Naltrexone/Bupropion
	5% - 10%
	Naltrexone reduces eating rewards; bupropion increases energy expenditure
	Anxiety, depression, gastrointestinal symptoms

	Endocannabinoid System Agents
	5% - 10%
	CB1 receptor antagonism
	Psychiatric side effects, metabolic disturbances

	Phentermine
	5% - 10%
	Central nervous system stimulant; appetite suppression
	Increased heart rate, insomnia

	Orlistat
	5% - 10%
	Lipase inhibitor; reduces fat absorption
	Oily stools, gastrointestinal issues
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