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Abstract. Obesity is a complex, multifactorial chronic disease with rising global prevalence, significantly contributing to the burden of metabolic syndrome, type 2 diabetes (T2D), and cardiovascular diseases. Over recent decades, pharmacological interventions for obesity have advanced considerably. Currently, six pharmacotherapies— orlistat, phentermine, naltrexone/bupropion, liraglutide, semaglutide, and tirzepatide—are approved in different countries as adjuncts to lifestyle modifications. Among them, tirzepatide, a dual glucose-dependent insulinotropic polypeptide (GIP) and glucagon-like peptide-1 (GLP-1) receptor agonist, has demonstrated superior efficacy, achieving a median weight loss of 20.9% in the SURMOUNT-1 trial, outcomes comparable to certain bariatric procedures. Similarly, semaglutide, a GLP-1 receptor agonist, has shown a median weight reduction of 14.9% in STEP 1 trial data and has significantly reduced major adverse cardiovascular events (MACE) in the SELECT trial.
Beyond these established treatments, a wide array of novel pharmacological agents is in late-stage clinical development, targeting diverse metabolic pathways. Innovations include dual and triple incretin receptor agonists, combining GIP, GLP-1, and glucagon receptor (GCGR) agonism; amylin analogs; growth differentiation factor 15 (GDF15) agonists; and activin type II receptor (ActRII) inhibitors. Moreover, RNA-based therapeutic strategies, such as small interfering RNA (siRNA) and antisense oligonucleotides (ASO), are emerging as promising metabolic modulators. Additional investigative efforts focus on peripheral energy expenditure regulation, adipose tissue remodeling, central appetite modulation, mitochondrial efficiency, lipid metabolism optimization, and gut microbiome interaction. These multifaceted approaches reflect an evolving and increasingly sophisticated landscape in obesity pharmacotherapy.
The expansion of the pharmacotherapeutic arsenal for obesity marks a promising shift toward more effective, sustainable, and personalized management strategies. As ongoing clinical trials continue to deliver robust efficacy and safety data, the future of obesity pharmacotherapy holds transformative potential—not only for achieving weight loss but also for addressing broader metabolic dysfunctions and reducing long-term morbidity and mortality associated with obesity-related comorbidities.
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