Abstract
Leveraging Sewer Systems and Wastewater-Based Epidemiology for Environmental Toxicology.,
Drug Use Trends and Pharmaceutical Monitoring.

During the current global COVID-19 pandemic and opioid epidemic, wastewater-based
epidemiology (WBE) has emerged as a powerful tool for monitoring environmental toxicology
trends by analysis of biomarkers including drugs, chemicals, and pathogens. Wastewater
surveillance downstream at wastewater treatment plants provides large-scale population and
regional-scale aggregation while upstream surveillance monitors locations at the neighborhood
level with more precise geographic analysis. WBE can provide insights into dynamic drug
consumption trends as well as environmental and toxicological contaminants such as heavy
metals and pesticides. Applications of WBE include monitoring policy changes with cannabinoid
legalization, tracking emerging illicit drugs, and early warning systems for potent fentanyl
analogues along with the resurging wave of stimulants (e.g., methamphetamine, cocaine).
Beyond drug consumption, WBE can also be used to monitor pharmaceuticals, including
antidepressants and antipsychotics. We describe the basic tenets and techniques of WBE, review
its current application among drugs of abuse, and propose methods to scale and develop both
monitoring and early warning systems with respect to measurement of illicit drugs and
pharmaceuticals. We propose new frontiers in toxicological research with wastewater
surveillance including assessment of medication assisted treatment of opioid use disorder (e.g.,
buprenorphine, methadone) in the context of other social burdens like COVID-19 disease.



