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ABSTRACT

Proactive NPS Surveillance in the United States DEA TOX Program

The rapid molecular evolution of multiple classes of new psychoactive
substances (NPS) in the last decade posed an unprecedented challenge to
drug testing in clinical and forensic laboratories, and forced a paradigm shift
in drug testing. The recognition of suspect screening as an important part of
NPS discovery in clinical and forensic cases underscored the utility of high-
resolution mass spectrometry (HRMS) in drug testing. A few laboratories
including ours have demonstrated the value of NPS identification through
HRMS in surveillance programs and mass outbreak resolutions as well as in
informing policies and legislative oversight in drug scheduling.

To respond to the ongoing public threat of NPS in the United States, the US
Drug Enforcement Administration launched its DEA TOX program in 2019.
DEA TOX is a nationwide NPS surveillance program that offers free
comprehensive drug testing on cases that may have NPS etiology. The
program accepts blood and urine sample for NPS, drugs of abuse, and
prescription drug testing, the results of which are reported back to referring
institutions and collated in quarterly reports. Our laboratory supports DEA
TOX using liquid chromatography- quadrupole time-of-flight mass
spectrometry (LC-QTOF/MS) testing.

Even HRMS-mediated drug testing remains reactionary to the whims and
stratagems of clandestine laboratories driving the swift changes in the
molecular identities of NPS. Thus, outwitting NPS manufacturers require a
strategy that goes beyond drug testing. Proactive drug surveillance that
relies on linking drug testing with proactive synthesis and pharmacological
characterization of anticipated NPS is a strategy that may effectively respond
to the decade-long NPS epidemic. This strategy is implemented though a
wide, collaborative network of experts from a variety of disciplines besides
analytical toxicology. In a mutualistic collaboration, the network pools
expertise and efforts from basic science researchers who use surveillance
data to unveil trends in the evolution of NPS structures, and forecast,
synthesize and characterize anticipated NPS molecular targets. The data and
standards produced by the network’s basic scientists are then incorporated
into drug testing to facilitate rapid NPS identification and confirmation in
clinical and forensic cases.

My talk will discuss the workflow we are using for proactive NPS surveillance
and its utility to the US DEA TOX program. Since the program resumed in
October 2020 after the height of COVID-19 pandemic, the program has
processed more than 370 cases and is continuing to receive between 30-60
cases each month. Results of the surveillance between October 2020 and
October 2021 will also be presented.
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