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Introduction. Immune checkpoint inhibitors (ICIs) have revolutionised cancer treatment but are frequently associated with immune-related adverse events (irAEs). Timely identification and management of irAEs remain challenging in routine practice. Artificial intelligence (AI) is increasingly being applied in clinical oncology settings and potentially improves ICI safety. 
Aims. To systematically map the current applications of AI in ICI-related safety, identify knowledge gaps, and explore potential future clinical applications.
Methods. A scoping review based on the PRISMA-ScR guidelines was conducted using different databases: MEDLINE (Ovid), Embase and Scopus. Eligible studies applied at least one AI method to investigate ICI-related safety outcomes and were grouped into three domains: risk prediction, identification or detection, and clinical information or decision support. Data were synthesised qualitatively.
Results. The database search retrieved 4070 records, of which 3197 articles remained after deduplication. Forty studies were included, comprising 33 analyses of real-world electronic medical record (EMR) data and four analyses of clinical trial populations, representing a total of 45,897 ICI-treated patients. The other three studies evaluated LLM-based or AI chatbot tools to address clinical questions related ICI safety without patient-level data. Most studies applied AI for risk prediction (n = 27), followed by adverse event identification or detection (n = 10) and clinical information or decision support (n = 3). AI models demonstrated promising performance (e.g., Area Under Curve) for patient-level risk stratification, automated irAEs detection from structured and unstructured data sources, and supporting clinical decision-making. However, all studies relied on retrospective data that lacked external validation or assessment of real-world outcomes, constraining generalisability and clinical applicability.
Discussion. AI-based approaches demonstrate potential to enhance ICIs safety by enabling early irAEs detection, personalised monitoring, and real-world pharmacovigilance. To support clinical translation, future research should prioritise external and prospective validation that links AI performance to tangible impacts on patient care within real-world clinical workflow.
