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[ Abstract] Predictive models are essential methodological tools for individualized therapy and
precision medicine. Based on the Guide on Methodological Standards in Pharmacoepidemiology (2nd Edition),
this paper systematically elucidates four core application scenarios of predictive models in drug effectiveness and
safety evaluation: heterogeneity of treatment effects identification (who should receive the drug), biomarker
discovery (why it is effective), effectiveness prediction for patients receiving drugs (how effective it is), and drug
safety evaluation (whether it is safe). Furthermore, four special methodological considerations are discussed: the
essential distinction between predictive and causal models, strategies for handling class imbalance and rare event
prediction, the three-level translational pathway from prediction to decision-making (internal validation,
external validation, and clinical utility assessment), and the closed-loop system for reporting specification and
bias risk assessment formed by TRIPOD+AI and PROBAST+AI. This paper aims to provide methodological
guidance for pharmacoepidemiologists and facilitate paradigm shift from "model development” to "clinical

utility" in this field.

[ Keywords ] Predictive models; Pharmacoepidemiology; Precision Medicine; Effectiveness evaluation;

Safety evaluation; Heterogeneity of treatment effects; Biomarkers
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Figure 1. Core application scenarios of predictive
models in drug efficacy and safety evaluation
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