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Aims: Interventions to prevent fentanyl overdose focus on treating opioid use disorder (OUD), yet
how much of the crisis is due to unintentional or otherwise non-regular fentanyl use is unclear. In
seeking a means to determine intentionality of pre-mortem fentanyl use, we developed a simple
method to estimate absence of reqular fentanyl use, which is highly lipophilic and slowly releases
from tissue, using norfentanyl.

Methods: We conducted a sequence of 3 studies in San Francisco, CA: (1) analysis of
psychological autopsy (PA) data-including medical examiner, medical record, and informant
interviews-from fentanyl deaths to categorize pre-mortem use as likely unintentional or intentional;
(2) analysis of serum nor/fentanyl levels among people reporting regular fentanyl use, to confirm
validity of norfentanyl as a proxy for regular use; and (3) analysis of all recent fentanyl overdose
deaths by nor/fentanyl levels.

Results: An algorithm of 4 variables from medical review, death scene evidence, witness report,
and toxicology were used to categorize PA cases as likely un/intentional, with 16 of 31 likely
unintentional; presence of measurable norfentanyl aligned in all but 1 case. Serum analysis from
104 people regularly using fentanyl confirmed a 0.99 ratio (95% Cl; 0.84-1.13) of serum
fentanyl:norfentanyl, suggesting the metabolite as a valid proxy for regular use. Among 597
fentanyl overdose deaths, mean fentanyl concentration was 17.6 ng/mL; 264 (44%) lacked
quantifiable norfentanyl (26% none, 18% below quantification limit), of which 252 (42% of total)
also had no methadone or buprenorphine metabolites.
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Conclusions: We developed a simple method to identify unintentional or otherwise non-regular
fentanyl use among fentanyl overdose decedents, finding 42% of local deaths to lack evidence of
regular fentanyl use or medications to treat OUD. A large proportion of fentanyl overdose deaths
may be among people not candidates for OUD treatment, shifting the paradigm for how to address
the overdose crisis. Strategies to address overdose risk among people who do not intentionally or
regularly use fentanyl are urgently needed.
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