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Introduction. Metabolic syndrome (MetS) and psychiatric disorders (PDs) share a complex relationship, with interactions between genetic, environmental, and lifestyle factors. Second-generation antipsychotics (SGA) can exacerbate metabolic disturbances in vulnerable individuals. Genome-wide association studies (GWAS) have become powerful tools for investigating the shared genetic underpinnings of these linked conditions.
Aims. This review aims to: (1) assess the GWAS literature for genetic connections between MetS and PDs; (2) assess the GWAS literature for genetic links between SGA induced MetS and PDs. 
Methods. A systematic literature search was conducted using PubMed, Scopus, and Web of Science. Eligible studies included original research articles employing GWAS data and genetic-statistical techniques such as mendelian randomisation (MR). Publications were screened by two researchers individually before inclusion.
Results. Numerous studies have demonstrated significant genetic overlap between psychiatric disorders, particularly schizophrenia, bipolar disorder, major depressive disorder, and MetS or related metabolic comorbidities. Biological pathways implicated include dopamine and insulin signalling, lipid metabolism, glucose homeostasis, and inflammation. MR studies have suggested a potential causal effect of higher BMI and metabolic dysregulation on the risk of specific psychiatric symptoms, while the evidence for a causal effect of psychiatric disorders on metabolic traits remains inconsistent. GWAS of antipsychotic-induced weight gain have identified genetic loci and pathways involved in energy balance, adipogenesis, and insulin signalling.
Discussion. Understanding the shared genetic architecture between psychiatric disorders, antipsychotics, and MetS is crucial for developing targeted interventions. However, the complexity of these conditions and limitations of current GWAS methodologies present challenges. Future research should focus on integrating multi-omics data and employing advanced methods to model complex interactions between genetic, environmental, and clinical factors, leading to personalized risk prediction and treatment approaches.
