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Abstract: This study uses the FDA Adverse Event Reporting System (FAERS) to
develop and evaluate a machine-learning model that predicts severe outcomes in
breast cancer treatment reports. By combining patient demographics, treatment
plans, and adverse event reports, the model detects high-risk cases through
machine learning models. Unlike traditional methods that depend on clinical trials,
this paper uses the FAERS database, which provides large-scale real-world safety
signals that reflect heterogeneous patients, settings, and reporting behavior. We
describe a transparent data preparation pipeline from raw FAERS extracts to an
analysis cohort, define severity using standardized FAERS outcome codes, and
evaluate multiple classification algorithms using cross-validation testing. Results
show that a supervised learning approach using routinely available report features
can meaningfully discriminate fatal from non-fatal outcomes, supporting
real-world risk stratification as an input to pharmacovigilance and decision
support, while highlighting important limitations of spontaneous reporting data,
including missingness, reporting bias, and confounding.
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