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[ Abstract ] Pharmacovigilance plays a critical role in ensuring medication safety, with its
core mission being the timely detection of potential drug-event associations through adverse
reaction monitoring. Signal detection tools have advanced rapidly, driven by the accumulation of
data from spontaneous reporting systems, electronic health records, health insurance databases,
and other real-world sources. With its advantages in open-source ecosystem and powerful
statistical capabilities, R language has become a core tool for signal detection in pharmacovigilance.
This study systematically reviews the progress and main methods in signal detection, compares the
functions and application scenarios of relevant R packages, and discusses the advantages and

challenges of using R in signal detection. The results show that the R ecosystem encompasses
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methods such as classical frequency analysis, likelihood ratio tests, adaptive Lasso and data-driven pattern

discovery, with each method differing in terms of data quality, interpretability, and automation. In the future,

further efforts should focus on integrating multi-source real-world data, detecting drug interaction signals,

applying explainable artificial intelligence, and building a full workflow of signal detection tailored to regulatory

practices.

[ Keywords ] Pharmacovigilance; Signal detection; Adverse reactions/events; R language
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Table 1. Summary of pharmacovigilance signal detection methods
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