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Buprenorphine Treatment

of Fentanyl-Related Opioid Use Disorder
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T he widespread availability of fentanyl has been
implicated in the rise of opioid overdose deaths
across North America, leading clinicians and researchers to
question the efficacy of medications for opioid use disorder
(MOUD).!

Fentanyl is a full p-opioid receptor (MOR) agonist that
is 50 to 100 times more potent than morphine.? Following
its intake, fentanyl is widely distributed in plasma, rapidly
crossing the blood-brain barrier.® Afterward, fentanyl is
quickly redistributed into muscle and fat tissue and slowly
released back to the circulation. The half-lives of these first
and the second distributions are of approximately 10-15
minutes and 3-4 hours, respectively.*> As a result, fentanyl’s
pharmacologic profile enhances this agent’s potential for
addiction and overdose deaths.

Unlike fentanyl, buprenorphine is a partial agonist with
low efficacy at the MOR, with much lower abuse potential and
risk of respiratory depression.® Even though buprenorphine
is currently recommended as a first-line MOUD, the rise of
ultrapotent fentanyl derivatives has led to some controversy
regarding buprenorphine’s effectiveness.®

Case Report

A 69-year-old man maintained on buprenorphine/
naloxone 24 mg/6 mg sublingual (SL) daily for opioid
use disorder (OUD) returned to using 6 bags of inhaled
heroin twice a week. In view of the patient’s persistent
cravings, the buprenorphine/naloxone dose was increased
to 32 mg/8 mg SL daily. Still, the patient continued to use
heroin and to experience craving and sedation. Since a
chromatography test was positive for fentanyl, the possibility
of fentanyl’s displacing buprenorphine from brain MORs was
entertained to explain the persistent craving and worsening
sedation. Hence, switching from the partial MOR agonist
buprenorphine to the full MOR agonist methadone was
temporarily considered.
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Further urine drug studies revealed a low
norbuprenorphine-to-buprenorphine ratio, suggesting
incomplete adherence to buprenorphine. As shown in Figure
1A, lower buprenorphine and norbuprenorphine levels were
followed by higher fentanyl and norfentanyl levels. These
findings contradicted the hypothesis that fentanyl was
displacing buprenorphine. Moreover, subsequent adherence
to treatment resulted in an abatement of illicit opioid use
and an improvement in overall functioning.

Discussion

We have described a case of a patient treated with
buprenorphine in the context of illicit fentanyl exposure. In
this case, there was a temporary concern that fentanyl was
undermining buprenorphine’s efficacy—even at high doses
of buprenorphine (32 mg). However, careful laboratory
monitoring provided evidence of incomplete adherence
to buprenorphine, likely explaining the persistent opioid
craving, sedation, and recurrent fentanyl use.

Buprenorphine has an extremely high affinity to the
MOR—estimated to be 5.4 and 6.2 times greater than that of
fentanyl.>” Furthermore, buprenorphine’s slow dissociation
half-life from the MOR—166 minutes, in contrast to 7 minutes
for fentanyl—allows it to displace MOR agonists even 24 to
48 hours after its dosing.> Although these pharmacokinetic
properties can precipitate withdrawal during induction
onto buprenorphine (Figure 1B)—potentially impacting
early treatment outcomes—altogether, they provide robust
protection against illicit opioids thereafter.® Preliminary
evidence shows that buprenorphine may be equally effective
as naloxone in reversing the fentanyl-induced respiratory
depression, but the interaction between buprenorphine and
fentanyl has yet to be systematically examined in humans.'®

Rather than assuming inefficacy of MOUD, clinicians
should test individuals using fentanyl for both fentanyl
and buprenorphine exposure, as well as exposure to their
respective metabolites. The growing availability of fentanyl
underscores treatment adherence as an important aspect of
assessing the efficacy of OUD pharmacotherapies.!!

In sum, although novel clinical guidelines are needed to
enhance treatment outcomes, convergent evidence indicates
that buprenorphine remains an essential component of OUD
pharmacotherapy. Especially in the era of illicit fentanyl,
increasing medication adherence is a vital part of recovery.
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Figure 1. (A) Urinary Biomarkers of Fentanyl Exposure and Adherence to
Buprenorphine From a Patient With Fentanyl-Related Opioid Use Disorder and (B)
Pharmacodynamic and Pharmacokinetic Interactions Between Buprenorphine

and Fentanyl
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A. Urinary biomarkers were obtained from a 69-year-old man who was using 6 bags of fentanyl-laced
heroin twice per week while maintained on buprenorphine/naloxone 24 mg/6 mg daily for opioid
use disorder (OUD). He returned to using 6 bags of inhaled heroin twice a week. Lower urinary
buprenorphine and norbuprenorphine levels were followed by higher fentanyl and norfentanyl
concentrations, indicating that the patient’s episodes of sedation were likely produced by fentanyl
use against the backdrop of incomplete adherence to buprenorphine treatment. When adherence
increased, buprenorphine pharmacotherapy produced effective reductions in opioid use.

B. LEFT: Buprenorphine is a partial agonist at the p-opioid receptor (MOR), with relatively low potency,
but very high affinity. Buprenorphine’s partial agonism at the MOR provides craving suppression
with a low risk for sedation and respiratory depression. CENTER: Fentanyl, conversely, is a full agonist
at the MOR, with a much higher risk for producing sedation and respiratory depression, given its
high potency and hence intense MOR activation. RIGHT: Buprenorphine’s affinity for the MOR is 5
to 6 times greater than that of fentanyl, and its slow dissociation half-life allows it to displace other
MOR agonists approximately 24 to 48 hours after its dosing. Because buprenorphine likely displaces
fentanyl from the MOR, this may result in a temporarily reduced MOR activity, increasing the
likelihood of precipitated withdrawal when fentanyl is implicated, consistent with prior reports.
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