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Evolution of biomedical AI

Perez-Lopez et al., Nat Rev Cancer, 2024, https://t.ly/sTgCX
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2020s: Specialized AI systems
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Boehm*, El Nahhas*, et al., Nature Communications 2025

Predict breast cancer recurrence with AI



Slide 6
www.kather.aiAnnals of Oncology, 18 Nov 2025

ESMO Basic Requirements for AI-based
Biomarkers In Oncology (EBAI)



Source: The Guardian, 2025, various screenshots

Real World use of AI
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Medical reasoning is superhuman now

Brodeur et al., arxiv 2024 https://arxiv.org/pdf/2412.10849
Example case: https://www.nejm.org/doi/full/10.1056/NEJM196405282702212

“The cases have never been publicly released specifically to 
protect evaluation validity against memorization.”

https://arxiv.org/pdf/2412.10849
https://www.nejm.org/doi/full/10.1056/NEJM196405282702212
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The first guideline for LLM use in Oncology
ESMO Initiative ELCAP:

Evaluation of Language Models in Clinical Practice
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HCP-facing 
AI systems

Clinical Decision Support
Multilingual Communication
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Patient-facing 
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Symptom Queries
Patient Education
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AI systems

Data Extraction
Background Alert Systems
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Truhn, D., Azizi, S., Zou, J. et al. Artificial intelligence agents in cancer research and 
oncology. Nat Rev Cancer (2026). https://doi.org/10.1038/s41568-025-00900-0

Large language models 

LLM “zero shot” LLM with context LLM with tools = agents
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