
Figure 2: NPS Scope Recommendations published by CFSRE & SOFT

• The novel (or new) psychoactive substance (NPS) drug market remains 

dynamic and diverse, with market shifts depending on a number of factors, 

including domestic and international control measures, supply chain changes, 

user preferences, and regional illicit market characteristics.

• There are significant geographical disparities in NPS popularity, with different 

states and countries having their own experience.

• The variable NPS drug scene challenges toxicology laboratories in staying 

current with their drug landscape, as the evolving scene requires specialized 

analytical capabilities in addition to vested resources for maintaining currency.

• NPS scope creep also occurs as the toxicological community improves their 

knowledge in NPS in efforts to identify better biomarkers of NPS use.

• NPS testing is still limited and therefore it is difficult to understand the full scope 

of NPS use due to various testing capabilities and protocols.

• In 2021, 9 different SCRAs/metabolites, 15 different DBZD/metabolites, 20 different 

NSO and 9 different synthetic stimulants were reported, along with mitragynine and 

tianeptine, which are considered atypical opioid agonists but not classified as NSOs in 

this study. Mitragynine continues to be a dominant substance in toxicology.

• The findings in this study are only those reported.  The reported findings are 

undercounted due to the variable nature of testing and analytical capabilities.

• SCRAs: This NPS subclass remains in flux after the 2021 Chinese export ban that 

affected many of the indole/indazole compounds. “OXIZIDs” and “-IATAs” may rise in 

popularity as alternatives, but SCRA detection remains low comparatively. 

• Synthetic Stimulants: Likely due to international control measures focused on 

eutylone, the US market shifted to N,N-dimethylpentylone, which metabolizes to 

pentylone, which explains that rise. Eutylone positivity has plummeted in 2022.

• NSOs: para-Fluorofentanyl dominates the NSO subclass, but this is due to the 

infiltration of para-fluorofentanyl into the illicit fentanyl supply. This is in direct opposition 

to trends observed for other fentanyl analogues, in which decreased positivity has been 

observed since the DEA’s 2018 class-wide ban on fentanyl related substances.  

However, non-fentanyl related compounds have proliferated after those legislative 

efforts and additional control measures have had limited success.

• DBZDs: Etizolam continues to dominate DBZD findings, however, this class continues 

to expand in scope and popularity, without the rapid swings seen with other NPS.
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Between January and December 2021, 8403 NPS findings, including mitragynine, 

were reported in 6681 blood samples from medicolegal cases.

• SCRAs: 144 findings were reported in 119 blood samples, with some 

parent/metabolite pairs. ADB-BUTINACA required specialized testing.

• Synthetic Stimulants: 235 findings were reported in 231 different bloods.  In 

addition to compounds listed on the table, fluorophenmetrazine and 

tenocyclidine were detected (n=1). Tenocyclidine required specialized testing.

• NSOs: 2973 detections were reported in 2905 different bloods.  Fentanyl 

analogues (besides para-Fluorofentanyl) accounted for 9.2% detections. 

Additional fentanyl analogues: valerylfentanyl (n=19), para-

fluoroisobutyrylfentanyl (n=14) furanylfentanyl, acrylfentanyl,3-methylfentanyl, 

cyclopropylfentanyl, isobutyrylfentanyl, and para-fluorobutyrylfentanyl (n>5 

each). Non-fentanyl related NSOs comprised 6.7%; “nitazenes” (i.e.

metonitazene, isotonitazene, N-pyrrolidino etonitazene and protonitazene) 

accounted for majority of subset at 5.3%, while brorphine (n=32), 2-Methyl AP-

237 (n=3) and U-47700 (n=3) were also detected in 2021. The nitazenes and 

brorphine required specialized testing.
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SCRAs %Positive Synthetic Stimulants %Positive NSOs %Positive DBZDs %Positive

MDMB-4en-PINACA 53% Eutylone 90% para-Fluorofentanyl 84% Etizolam & metabolite 60%

5F-MDMB-PICA & 

metabolite

27% Pentylone 4.3% Carfentanil 6.9% Flualprazolam 16%

5F-MDMB-PINACA/

5F-EMB-PINACA & 

metabolite

6.7% alpha-PHP/

alpha-PiHP

1.7% Metonitazene 4.2% Flubromazolam 9.3%

4F-MDMB-BINACA & 

metabolite

6.0% 3-hydroxy-PCP 0.85% Brorphine 1.1% Clonazolam & 

metabolite

5.7%

ADB-BUTINACA 4.5% 3-MeO-PCP 0.85% Butyrylfentanyl 0.81% Bromazolam 5.1%

FUBINACA 3-

methylbutanoic acid

1.5% 2F-Deschloroketamine

& Deschloroketamine*

0.43% Isotonitazene 0.74% Flubromazepam 2.3%
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Figure 1: NPS 2021 findings by subclass      

• DBZDs: 3200 findings were 

reported in 1926 blood samples, 

with 3 metabolite pairs. 15 

different DBZD were detected in 

2021. Bromazolam and 8-

aminoclonazolam were not part of 

routine methods and required 

specialized testing. In addition to 

listed DBZD from table, 

diclazepam/delorazepam, 

meclonazepam, pyrazolam, 

deschloroetizolam and 

phenazepam also reported.

Figure 2: Reported NPS findings in 2021 by the 4 subclasses and percent findings withing that category. *2F-Deschloroketamine and deschloroketamine 0.43% positive each.

• Due to the significant volatility of the NPS market, NPS scope 

recommendations (Figure 3) are helpful for laboratories to identify 

and prioritize NPS development. The QR code links to these 

reports in addition to other open access NPS reports.

• Toxicology laboratories are tasked with improving testing scopes for 

NPS. They must consider their own regionalized experiences.as 

well as appropriate targets for scope development.

Toxicological casework reported between January and December 2021 was

queried for blood samples which reported positive one or more compounds of 

the following categories and broken down into %findings within that category:

• Synthetic Cannabinoid Receptor Agonists (SCRAs)

• Synthetic Stimulants (& Hallucinogens)

• Novel Synthetic Opioids (NSOs)

• Designer Benzodiazepines (DBZDs)


