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Introduction. Obesity prevalence has nearly tripled globally since 1975, creating a growing challenge for healthcare systems and pharmaceutical development. Traditional drug discovery approaches for obesity are often slow, costly, and characterized by high failure rates. In silico modelling, which applies computational pharmacology, systems biology, and artificial intelligence, offers a promising strategy to improve the efficiency and effectiveness of developing new therapies for obesity.

Aims. This presentation will examine how in silico approaches contribute to identifying, optimizing, and prioritizing therapeutic targets and candidate compounds for obesity treatment. It will also explore how mechanistic models can support personalized therapy design and reduce the risk of failure in translational stages of drug development.

Methods. Several computational techniques will be presented, including ligand-based and structure-based virtual screening, network pharmacology, physiologically based pharmacokinetic and pharmacodynamic modelling, and machine learning methods such as graph neural networks and simulations of metabolic pathways. Examples from recent drug development projects and publicly available obesity-related omics datasets will demonstrate how these tools are applied in practice.

Results.Current research shows that in silico platforms can effectively predict drug efficacy, identify potential metabolic side effects, and simulate long-term weight loss outcomes with improving accuracy. The integration of genomic, metabolomic, and microbiome data has enabled the classification of patient groups that are more likely to benefit from emerging therapies, such as incretin mimetics, GDF15 agonists, and mitochondrial uncouplers. One example includes a model that achieved more than 80 percent accuracy in predicting patient responses to GLP-1 receptor agonists using combined clinical and transcriptomic data.

Discussion. In silico modelling is increasingly becoming a core component of rational drug development for obesity. Regulatory bodies, including the U.S. Food and Drug Administration, are starting to recognize the value of these methods through initiatives such as Model-Informed Drug Development. The presentation will conclude by offering practical guidance on how to incorporate these modelling strategies into both academic research and pharmaceutical development pipelines to improve outcomes and reduce development costs.
