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Selection strategy for heroin abuse biomarkers in wastewater
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Abstract Heroin is one of the most prevalent illicit drugs in China. In recent years, wastewater-
based epidemiology, which estimates drug consumption through the use of drugs and their
metabolites as abuse biomarkers in wastewater, has emerged as a pivotal tool in the field of drug
monitoring and early warning systems. However, accurately calculate the consumption volume of
heroin may be influenced by multiple factors such as the complexity of sources, low stability and
positive detection rates of diverse biomarkers. This review undertakes a comparative analysis of the
advantages and disadvantages among three direct biomarkers and eleven indirect biomarkers of
heroin. A scientific foundation is provided for the selection of heroin abuse biomarkers, through
constructing a spectrum of sources for heroin abuse biomarkers and impurities in wastewater and
analyzing the main factors contributing to estimation bias.
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Table 1 Direct biomarkers of heroin abuse in wastewater
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Table 2 Indirect biomarkers of heroin abuse in wastewater
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