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rates of overall mortality and hepatitis C and HIV risk 
behaviors [1, 2].

When approved to treat OUD in 2002, sublingual (SL) 
buprenorphine was co-formulated with naloxone, an 
opioid antagonist, with the aim of reducing the poten-
tial for misuse. This strategy was employed in the 1980s 
with the coformulation of pentazocine and naloxone to 
deter injection of pentazocine [3]. The dual product was 
based on the premise that buprenorphine has compara-
tively high bioavailability with sublingual administra-
tion (35–55%), as compared to naloxone (< 10%) [4]. 
Therefore, it was assumed that naloxone would be inert 
if taken sublingually and not interfere with the action 
of buprenorphine. However, if injected, naloxone in a 
4:1 buprenorphine: naloxone ratio [5] would become 
pharmacologically active and block the agonist effect 
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Abstract
Background Sublingual buprenorphine, approved for treatment of opioid use disorder since 2002, is most 
commonly available in co-formulation with naloxone. Naloxone is an opioid antagonist minimally absorbed when 
sublingual (SL) buprenorphine/naloxone is taken as prescribed; it is thought to reduce potential for misuse via 
intravenous administration. However, growing data and clinical experience demonstrate that previously accepted 
assumptions about the pharmacokinetics of these medications may not apply to all patients.

Case presentation We present a patient whose adverse post-administration side effects on SL buprenorphine/
naloxone resolved with transition to SL buprenorphine monoproduct.

Discussion Naloxone can be detected in nearly all patients taking SL buprenorphine/naloxone, though with 
apparent variability in clinical effect. In a minority of patients, naloxone can contribute to adverse and potentially 
treatment-limiting side effects. Furthermore, the naloxone component is commonly misunderstood by patients 
and providers and can foster mistrust in the therapeutic relationship if providers are perceived to be withholding a 
more tolerable formulation. Prescribers should have a low threshold to offer buprenorphine alone when clinically 
appropriate.
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of buprenorphine—preventing euphoria and/or pre-
cipitating withdrawal, thus discouraging patients from 
parenteral administration. This reasoning for inclu-
sion of co-formulated buprenorphine/naloxone as an 
‘anti-abuse’ mechanism is taught to health professions 
students, providers, and patients [6]. Buprenorphine/nal-
oxone is commonly the preferred formulation of insur-
ance plans; among US commercial formularies in 2021, 
93.1% covered generic buprenorphine/naloxone films 
without prior authorization, compared with 75.8% for 
generic buprenorphine tablets [7].

Despite low bioavailability with SL administration, 
naloxone is detectable in nearly all patients taking sub-
lingual buprenorphine/naloxone, [8, 9] though the value 
of urine naloxone that is clinically meaningful remains 
unknown. Even with detectable naloxone levels, the com-
bined buprenorphine/naloxone is still effective treatment 
for OUD because of the relatively higher binding affinity 
of buprenorphine at the µ-opioid receptor as compared 
to naloxone.

While many patients tolerate buprenorphine/nalox-
one well in spite of low but detectable naloxone levels, a 
growing body of pre-clinical data and clinical experience 
[10–12] demonstrate that some patients do experience 
nausea, headache, or anxiety in the 30–60 min after tak-
ing the medication—symptoms that often resolve with 
a transition to the monoproduct. We present a 44-year-
old woman who experienced treatment-limiting nausea 
from the naloxone component of buprenorphine/nal-
oxone. The patient signed written informed consent for 
publication.

Case presentation
A 44-year-old woman with a history of severe OUD in 
remission, moderate alcohol use disorder in remission, 
and tobacco use disorder presented to an outpatient 
addiction medicine practice for follow-up.

She initiated opioid use in her 30s with non-prescribed 
oral oxycodone and quickly met criteria for a severe use 
disorder. She initiated SL buprenorphine/naloxone at age 
40 and entered OUD remission on buprenorphine/nalox-
one 4-1 mg twice per day; however, she experienced nau-
sea and anxiety for approximately 30–45 min after each 
SL administration, which did not abate with continued 
use. Despite this side effect, she remained in treatment.

In clinic, she reported no change in her post-admin-
istration nausea. She reported no use of other opioids 
or non-prescribed substances. Review of her urine 
toxicology show buprenorphine and its metabolite 
norbuprenorphine at expected ratios and naloxone 
at concentrations of 21–849 ng/mL, consistent with 
buprenorphine/naloxone adherence [8]. Urine toxicology 
tests were negative for other opioids. Due to her nausea, 
she was transitioned to SL buprenorphine monoproduct, 

4  mg twice daily, and her symptoms resolved. She 
remains in treatment.

Discussion
Complex pharmacology drives clinical challenges
The pharmacology of SL buprenorphine/naloxone is 
complex, contributing to diverse misunderstandings 
about its initiation and potential side effects. Because 
naloxone is also used – via different routes and doses - to 
reverse opioid overdose, people may incorrectly assume 
that the naloxone component is highly bioavailable and 
responsible for precipitating opioid withdrawal and 
“blocking” the euphoric effects of other opioids. This can 
make patients reluctant to consider a potentially effec-
tive treatment for them and can increase their risk of 
precipitated opioid withdrawal if they attempt to initiate 
buprenorphine prematurely using the mono-product.

On the other hand, providers often taught an oversim-
plified understanding of SL naloxone as minimally bio-
available, serving solely an “anti-abuse” function with no 
expected side effects in patients who take SL buprenor-
phine/naloxone as prescribed. Prescribers who are not 
aware of the potential inter-person variability in SL nal-
oxone bioavailability and the potential for side effects 
in some patients may therefore doubt the veracity of 
reported side effects or the relationship of symptoms to 
the SL buprenorphine/naloxone. Patients who request a 
SL buprenorphine mono-product may also be suspected 
of an intent to use their medication via non-prescribed 
routes (e.g., injection) or to divert it.

What are potential harms of the SL buprenorphine mono-
product?
If patients are transitioned to SL buprenorphine without 
SL naloxone, might they be more prone to inject it? Avail-
able literature cannot definitively answer this question, 
though the introduction of SL buprenorphine/naloxone 
to replace SL buprenorphine in the Malaysian market 
did not decrease buprenorphine injection [13]. Further-
more, the combination product does not eliminate use 
by non-prescribed routes, as intravenous use of SL 
buprenorphine/naloxone is well described [13, 14]. Some 
patients report they are able to inject SL buprenorphine/
naloxone without precipitated withdrawal, presumably 
due to buprenorphine’s relatively higher affinity for the 
µ-opioid receptor, the relatively lower dose of nalox-
one, and naloxone’s shorter half-life. While studies have 
shown that the addition of IV naloxone to IV buprenor-
phine attenuates positive subjective effects, [15–18] this 
reduction was often temporary [16, 18, 19]. While we 
are not aware of data on the relative risks of injecting 
buprenorphine compared to illicitly-manufactured fen-
tanyl analogs, in the context of the current poisoned drug 
supply in the United States, patients who choose to inject 
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buprenorphine, a partial opioid agonist with a long-half 
life, may be accurately assessing their overdose risk to be 
lower than it would be with injection of fentanyl.

The SL buprenorphine mono-product does carry a 
higher street value than SL buprenorphine/naloxone, 
[20] and diversion and prescription opioid misuse can be 
sources of harm. For example, in Finland where the illicit 
drug market consists almost exclusively of imported 
buprenorphine products, over a quarter of buprenor-
phine-positive fatal overdoses involved IV administra-
tion—almost entirely (98.7%) in combination with other 
central nervous system depressants such as benzodiaz-
epine and alcohol [21]. Conversely, in the US where the 
overdose crisis is driven by illicitly manufactured fentanyl 
analogs, diverted buprenorphine is often used for self-
treatment of OUD where access to buprenorphine treat-
ment is inadequate, [22] and diverted buprenorphine 
reduces risk of overdose [23].

It is the responsibility of all controlled substance pre-
scribers to take steps to minimize medication use via 
non-prescribed routes and diversion. However, we 
believe that our clinical tools—evaluating patient-
reported symptoms and physical exam signs, setting 
clear expectations, and utilizing prescription monitor-
ing programs, urine drug screens with buprenorphine 
metabolites when indicated, pill counts, or shortened 
prescriptions, and considering injectable buprenorphine 
formulations—can be employed in a thoughtful, stepwise 
approach when patients may be struggling or demon-
strate behaviors concerning for buprenorphine injection 
or diversion. Continuing to prescribe SL buprenorphine/
naloxone in spite of patient-reported adverse can also 
reflect a stigmatizing belief that people with OUD are 
likely to inject or divert their medication without the nal-
oxone guardrail, which can harm the therapeutic alliance 
between patient and provider. The potential for diversion, 
which exists for all controlled substances, is not a reason 
to limit application of an effective medication in individ-
ual situations, such as the case presented above, where 
the benefits outweigh the risks.

What are the potential harms of underutilizing SL 
buprenorphine?
Until her switch to the SL buprenorphine mono-product, 
our patient was able to sustain OUD remission on SL 
buprenorphine/naloxone in spite of naloxone-associated 
side effects. However, in other cases, naloxone-associated 
side effects may contribute to premature treatment dis-
continuation and/or a return to non-prescribed opioid 
use. Provider reluctance to offer the SL buprenorphine 
mono-product - possibly rooted in misunderstanding of 
pharmacology, outsized fears of the harms of the mono-
product, stigma, or concerns about coverage barriers 
- can foster unnecessary mistrust between patient and 

provider, damaging the therapeutic alliance. Given the 
urgency of the opioid overdose crisis, these are barriers 
we should not tolerate.

Buprenorphine mono-product availability
Buprenorphine for OUD treatment, without co-for-
mulated naloxone, is currently available as a weekly or 
monthly subcutaneous injection and a SL tablet. A SL 
buprenorphine film does not currently exist on the mar-
ket. Some patients prefer a film formulation over a tablet 
for faster dissolving, and newer low-dose buprenorphine 
induction protocols require cutting a film into small 
pieces, which is difficult or impossible with a tablet. We 
would be pleased to see a SL buprenorphine film intro-
duced as an option for treating OUD, which could facili-
tate treatment for a subset of patients.

Many of our patients who have experienced side effects 
related and unrelated to the naloxone component of SL 
buprenorphine/naloxone have successfully transitioned 
to injectable buprenorphine. However, some patients do 
not desire injections or rely on the routine of daily medi-
cation to maintain OUD remission; additional implemen-
tation and access barriers remain [24] for subcutaneous 
buprenorphine related to transportation, insurance cov-
erage, and availability of providers.

Conclusion
Buprenorphine is associated with profound reductions in 
mortality among patients with OUD [1] and it is among 
the most effective medications we can prescribe in pri-
mary care, with a number needed to treat to prevent a 
death in the year following overdose of approximately 52 
[25]. While the majority of patients tolerate SL buprenor-
phine/naloxone well, the naloxone component adds 
minimal clinical benefit for the overwhelming majority 
of patients who take SL buprenorphine/naloxone as pre-
scribed, and it risks limiting treatment in the subset of 
patients who experience naloxone-related side effects.

Considering demonstrated inter-patient variability in 
SL naloxone bioavailability, increasing experience with 
patients like ours who report resolution of side effects 
with a transition from SL buprenorphine/naloxone to the 
buprenorphine mono-product, and the potential harms 
of withholding effective OUD treatment amidst the 
highest rates of opioid overdose death in US history, we 
recommend providers consider a transition to buprenor-
phine alone if naloxone-related side effects are suspected. 
We encourage insurances to cover buprenorphine mono-
products without prior authorizations or other onerous 
administrative barriers.

Abbreviations
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