Pain Medicine, 21(4), 2020, 714-723
doi: 10.1093/pm/pnz356
Advance Access Publication Date: 9 January 2020

Special Article

OPIOIDS & SUBSTANCE USE DISORDERS SECTION

Understanding Buprenorphine for Use in
Chronic Pain: Expert Opinion

Lynn Webster @, MD,* Jeffrey Gudin , MD," Robert B. Raffa , PhD,** Jay Kuchera , MD,T
Richard Rauck , MD,!! Jeffrey Fudin , PharmD,!"** Jeremy Adler, DMSc, PA-C,"" and
Theresa Mallick-Searle , NP**

*PRA Health Sciences, San Diego, California; "Department of Anesthesiology and Pain Management, Englewood Hospital and Medical Center,
Englewood, New Jersey; Rutgers New Jersey Medical School, Newark, New Jersey; *College of Pharmacy, The University of Arizona Health Sciences,
Tucson, Arizona; $Temple University School of Pharmacy, Philadelphia, Pennsylvania; Neumentum Inc, Palo Alto, California; "Resolute Pain Solutions,
Okeechobee, Florida; Carolinas Pain Institute, Winston-Salem, North Carolina; '/Remitigate LLC, Delmar, New York; Western New England University
College of Pharmacy, Springfield, Massachusetts; **Albany College of Pharmacy & Health Sciences, Albany, New York; "Ppacific Pain Medicine
Consultants, Encinitas, California; *Division of Pain Medicine, Stanford Medicine Outpatient Center, Redwood City, California, USA

Correspondence to: Lynn Webster, MD, PRA Health Sciences, 1455 Frazee Rd #900, Salt Lake City, UT 84124, USA. Tel: 801-904-4593;
E-mail: websterlynn@prahs.com.

Funding sources: The Consensus Meeting and manuscript development were funded by BioDelivery Sciences International, Inc., without any influence
over the content.

Disclosure and conflicts of interest: LW has received consultation, advisory board, and travel fees from Charleston Labs, Depomed, Egalet, Insys
Therapeutics, Mallinckrodt Pharmaceuticals, Pfizer, Teva, and Trevena; consultation and travel fees from Alcobra, Bonti, Daiichi Sankyo, Elysium, Indivior,
KemPharm, Pain Therapeutics, Pernix, and Shionogi; advisory board and travel fees from BioDelivery Sciences International, Inc., Ensysce Biosciences,
and Inspirion Pharmaceuticals; travel fees from Cara Therapeutics; and consultation fees from Jefferies, Merck, Trevi, Vallon, and Vector Pharma. JG has
served as a consultant for Averitas, Mallinckrodt, Nektar, and Quest Diagnostics; as an advisory board member for AcelRx Pharmaceuticals and
GlaxoSmithKline; and as a consultant and part of a speakers’ bureau for BioDelivery Sciences International, Inc., DSI, Salix Pharmaceuticals, and Scilex
Pharmaceuticals. RBR was previously an employee of Johnson & Johnson and has received research support or honoraria from multiple pharmaceutical
companies involved in analgesics research and development, but he receives no remuneration based on sales of any product. He is a cofounder of
CaRafe Drug Innovation and is the CSO of Neumentum. RR has received research funding from BioDelivery Sciences International, Inc., Boston Scientific
Corporation, Mainstay Delivery, and Shionogi and is a consultant/speaker for AstraZeneca, Boston Scientific Corporation, Daiichi Sankyo, and Pfizer. TM-
S was a part of speakers’ bureau for Scilex, Amgen, and Eli Lilly. JA has received speaker fees from AstraZeneca/Daiichi Sankyo, Collegium
Pharmaceuticals, Depomed, Egalet, Pernix, and Scilex and consulting fees from BioDelivery Sciences International, Inc. JK has no relevant disclosures.
JF has received advisory board fees from AcelRx Pharmaceuticals, GlaxoSmithKline, Quest Diagnostics, Salix Pharmaceuticals, and Scilex
Pharmaceuticals; speaker fees from Acutis Diagnostics, Inc.; consulting fees for BioDelivery Sciences International, Inc., and Firstox Laboratories; advi-
sory board and speakers’ bureau fees from Daiichi Sankyo; and speakers’ bureau fees from Astra-Zeneca.

Abstract

Objective. An expert panel convened to reach a consensus on common misconceptions surrounding buprenorphine,
a Schedule Il partial p-opioid receptor agonist indicated for chronic pain. The panel also provided clinical recommen-
dations on the appropriate use of buprenorphine and conversion strategies for switching to buprenorphine from a
full p-opioid receptor agonist for chronic pain management. Methods. The consensus panel met on March 25, 2019, to
discuss relevant literature and provide recommendations on interpreting buprenorphine as a partial p-opioid receptor
agonist, prescribing buprenorphine before some Schedule I, Ill, or IV options, perioperative/trauma management of
patients taking buprenorphine, and converting patients from a full p-opioid receptor agonist to buprenorphine.
Results. The panel recommended that buprenorphine’s classification as a partial p-opioid receptor agonist not be clini-
cally translated to mean partial analgesic efficacy. The panel also recommended that buprenorphine be considered
before some Schedule Il, lll, or IV opioids in patients with a favorable risk/benefit profile on the basis of metabolic fac-
tors, abuse potential, and tolerability and that buprenorphine be continued during the perioperative/trauma period. In
addition, switching patients from a full y-opioid receptor agonist to buprenorphine should be considered with no
weaning period at starting doses that are based on the previous opioid dose. Conclusions. These recommendations
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provide a framework for clinicians to address most clinical scenarios regarding buprenorphine use. The overall con-
sensus of the panel was that buprenorphine is a unique Schedule Il opioid with favorable pharmacologic properties
and a safety profile that may be desirable for chronic pain management.

Key Words: Chronic Pain; Buprenorphine; Partial Agonist; Opioid; p-Opioid Receptor; Schedule Il

Introduction

Chronic pain affects ~30% of Americans, and this per-
centage continues to increase as the population ages [1].
The prevalence of chronic pain has led to an increase in
the prescription of opioid pain relievers; this is an at-
tempt to minimize the detrimental impacts of this condi-
tion on patients’ quality of life, as conservative
nonpharmacologic nonopioid therapies are often ineffec-
tive [1-3]. Nevertheless, for many practitioners, opioids
continue to be a mainstay of chronic pain management
despite  governmental and social scrutiny [4].
Unfortunately, the improper use and diversion of pre-
scription opioids have contributed to a national opioid
crisis, including addiction and opioid overdose-related
deaths [5].

Opioids vary in both their ability to produce therapeu-
tic effects and their potential for abuse. Differences in
abuse potential are recognized by the Drug Enforcement
Administration (DEA) Scheduling criteria; by DEA defi-
nition, “Schedule III drugs, substances, or chemicals are
defined as drugs with a moderate to low potential for
physical and psychological dependence. Schedule III
drugs’ abuse potential is less than Schedule I and
Schedule II drugs and more than Schedule IV” [6]. Most
of the opioids indicated for chronic pain management fall
into the Schedule II category [7]. However, the optimal
treatment of chronic pain should incorporate an individ-
ualized and clinically effective treatment approach on the
basis of the patient’s risk/benefit profile with the least po-
tential for physical and psychological dependence.

Buprenorphine is a Schedule Il opioid analgesic that
was approved by the Food and Drug Administration (FDA)
in 1981 as an injectable agent (Buprenex) for the treatment
of moderate to severe pain (Figure 1) [8]. After the engi-
neering of a sublingual (noninjectable) delivery system,
buprenorphine was approved for the treatment of opioid
use disorder (OUD) [9]. More recently, novel buprenor-
phine formulations have been FDA approved for the man-
agement of chronic pain [10,11]. Buprenorphine buccal
film (Belbuca, BioDelivery Sciences International, Inc,
Raleigh, NC, USA) and the buprenorphine transdermal sys-
tem (Butrans, Purdue Pharma, LP, Stamford, CT, USA) are
the formulations indicated for the management of pain se-
vere enough to require daily, around-the-clock, long-term
opioid treatment for which alternative treatment options
are inadequate [10,11].

Unfortunately, buprenorphine’s development history
has led to confusion and misunderstandings of its

pharmacology and clinical utility. For example, the label-
ing of buprenorphine as a partial p-opioid receptor ago-
nist has been misinterpreted as implying “partial” or low
efficacy [14] when compared with a full p-opioid recep-
tor agonist; this is not the case. In addition, although the
buprenorphine dose for chronic pain is lower than that
for OUD, this does not imply that the analgesic dose is
somehow less effective. Buprenorphine is often consid-
ered for its indication in patients with OUD; however, it
was originally formulated as an analgesic, as data clearly
supported its efficacy in providing pain relief [12]. There
may also be a lack of awareness regarding conversion
strategies to minimize or avoid precipitated withdrawal
(e.g., withdrawal caused by opioid switching) when tran-
sitioning from a full p-opioid receptor agonist to bupre-
norphine [15,16]. Although required to treat OUD in the
outpatient setting, clinicians may be under the false im-
pression that a DEA practitioner “X” waiver is required
to prescribe or dispense buprenorphine for chronic pain
[17]. Overall, it is evident that common misconceptions
surround buprenorphine as a treatment option for
chronic pain.

The purpose of this publication is to present the opin-
ions of an expert consensus panel regarding these mis-
conceptions and provide clinical recommendations on
the appropriate use of buprenorphine for chronic pain,
including conversion strategies for switching from a full
p-opioid receptor agonist to buprenorphine (a partial p-
opioid receptor agonist). These recommendations may be
a valuable resource for health care providers seeking a
potentially safer yet effective analgesic when compared
with Schedule II opioids.

Methods

Literature Review

A series of PubMed searches were performed to identify
literature relevant to the topics and questions addressed
at the Buprenorphine Consensus Panel Meeting held
March 25, 2019, in Washington, DC. For interpretation
of buprenorphine as a partial p-opioid receptor agonist, a
PubMed search was performed on March 11, 2019, using
the following search terms: “partial agonist” AND
buprenorphine AND interpret. To research the appropri-
ate use of buprenorphine in chronic pain, a PubMed
search was performed on March 11, 2019, with the fol-
lowing search terms: buprenorphine AND “chronic
pain® AND “appropriate use.” The clinical use of
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Figure 1. The history of buprenorphine. Buprenorphine was originally developed as an analgesic and was subsequently used for
OUD before novel delivery systems allowed for approval in chronic pain management [8,9,12,13]. FDA=Food and Drug

Administration; OUD=opioid use disorder.

buprenorphine in perioperative or trauma environments
was investigated with a search of PubMed on March 21,
2019, using the following search terms: buprenorphine
AND (perioperative OR trauma) AND (continue OR dis-
continue). For literature detailing the conversion to
buprenorphine from another opioid in patients with
chronic pain, a PubMed search was performed on March
11, 2019, using the following search terms: buprenor-
phine AND (conversion OR switching) AND “chronic
pain” NOT “opioid use disorder.” Additional relevant
references were identified and included at the authors’
discretion on the basis of their experience and manual
searches, particularly when literature searches yielded
few or no results.

Consensus Development Conference
Methodology

The National Institutes of Health has developed the
methodology for a consensus conference, whereby a
small group of experts is brought together to discuss
evidence-based research and reach consensus on an issue
[18]. Although the panel is encouraged to reach a consen-
sus, minor or alternative views are also accepted [18,19].

Results

PubMed Literature Searches

The PubMed search for articles discussing the interpreta-
tion of buprenorphine as a partial agonist and the appro-
priate use of buprenorphine for chronic pain did not
return any results. The literature search for the clinical
use of buprenorphine in a perioperative or trauma envi-
ronment returned five articles; three articles were consi-
dered relevant, whereas one was excluded for being an

animal study and another for lack of focus on periopera-
tive or trauma pain (Supplementary Table 1). The search
for publications on the conversion from Schedule II
opioids to buprenorphine in patients with chronic pain
returned 17 articles from PubMed; seven articles were
deemed appropriate, whereas five were excluded for not
being a primary study and an additional five were ex-
cluded for irrelevancy for not including information on
opioid-switching to buprenorphine or specifying that all
patients were opioid-experienced (Supplementary Table
2).

After critical evaluation of all available information
on each topic listed previously, the consensus panel dis-
cussed relevant issues or misconceptions and potential
solutions and clarification. On the basis of the current lit-
erature, the panel’s expertise, and a group discussion,
members then drafted consensus recommendations or
statements for each topic.

Discussion

1. Interpreting Buprenorphine as a Partial Agonist
at the p-Opioid Receptor

Discussion

The in vitro classification of buprenorphine as a “partial
agonist” at the p-opioid receptor may lead to the miscon-
ception that it is less effective as an analgesic than a refer-
ence opioid that is considered a full p-opioid receptor
agonist; however, the definition of partial agonist is con-
text dependent and relative to a reference agent
(Figure 2) [14]. For example, some in vitro studies have
also classified morphine as a partial p-opioid receptor ag-
onist [20]. In addition, antinociceptive dose-response
curves for buprenorphine [21] and morphine [22-24]
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1. Potency

The relationship
between drug dose or
concentration and

Buprenorphine has high potency
and a slow dissociation rate,
allowing for effective and long-

specified response

intensity

2. Affinity

The attraction between
a molecule and its
receptor, quantified as
a binding constant

3. Partial agonist

A compound that displays
less intrinsic activity than
a full-agonist reference
agent displays; depends
on 3D structure*®

4. Intrinsic activity

The capacity of bioactive
agents to activate specific
receptors to promote
downstream signaling
responses

Analgesia

lasting analgesia at low doses

Buprenorphine has a very high
binding affinity at the p-OR

(ie, higher attraction than most full
n-OR agonists)

As a partial agonist, buprenorphine
has lower p-OR signaling than full
M-OR agonists, which may
contribute to fewer opioid-related
adverse events

Buprenorphine has lower intrinsic
activity than full p-OR agonists
(potentially limiting negative
effects) but enough activity to be
an effective analgesic

@

Figure 2. Receptor/ligand definitions and applications to buprenorphine at the p-opioid receptor. *Definition of a partial agonist: a
compound with an intermediate intrinsic activity that at full receptor saturation produces less than the maximal effect obtainable
with full agonists in some specified set of in vitro or clinical circumstances [25]. Buprenorphine is a potent Schedule Il opioid with
high binding affinity at the p-opioid receptor that behaves as a partial agonist on the basis of in vitro studies [7,14,26]. Although
buprenorphine has less total intrinsic activity (capacity to activate a receptor to induce multiple signaling pathways) than full p-opi-
oid receptor agonists, it still effectively stimulates the analgesic signaling pathway from the p-opioid receptor [7,14,25,27,28].

3D=three-dimensional; OR=opioid receptor.

have been shown to vary by pain intensity, which high-
lights that the partial p-opioid receptor agonism can vary
depending on experimental design.

In some clinical settings, buprenorphine had similar or
greater analgesic efficacy and antihyperalgesic effects as
full p-opioid receptor agonists [14,29-32]. Intravenous
(IV) buprenorphine was as efficacious as or more effica-
cious than IV morphine in producing analgesia across
various surgical models [14]. The effect size, or correla-
tion between two variables, for change in pain intensity
observed in clinical trials of transdermal and buccal
buprenorphine vs placebo overlapped with those of sev-
eral Schedule II opioids across trials of chronic noncancer
pain, suggesting similar efficacy [29]. In addition, sublin-
gual buprenorphine was as effective as IV morphine in
managing acute renal colic pain [30]. Therefore, the char-
acterization of buprenorphine as a partial p-opioid recep-
tor agonist does not clinically equate to partial analgesic
efficacy.

Although the analgesic effects of buprenorphine are
well known to be mediated by the p-opioid receptor,
multimechanistic effects at other opioid receptors may
also contribute to efficacy and tolerability (Figure 3A)
[33]. Buprenorphine is a full agonist at the more recently
identified opioid receptor-like 1 (ORL1), which may con-
tribute to analgesia [34], and it is an antagonist at the &-

and k-opioid receptors, which lessen constipation, dys-
phoria, and abuse potential and help reduce mental de-
pression [7,35,36]. In fact, buprenorphine has been
shown to effectively reduce depressive symptoms and sui-
cidal ideation in patients unresponsive to conventional
antidepressant medications [37]. However, these and
other complex receptor interactions require further
study.

In response to p-opioid receptor binding, buprenor-
phine has been shown to have low intrinsic signaling ac-
tivity that is sufficient to reach the analgesic threshold,
while exhibiting a relative ceiling effect for respiratory
depression (Figure 3B) [40-42]. At therapeutic doses, the
risk of respiratory depression appears to be lower than
that of analgesic doses of full p-opioid receptor agonists;
nonetheless, there is still a risk of respiratory depression
with buprenorphine, which can vary depending on the
route of administration, use of concurrent medications,
and presence of underlying comorbidity/disease [43].

Consensus Statement

Buprenorphine has higher binding affinity [44] but lower
intrinsic activity at the p-opioid receptor than full p-opi-
oid receptor agonists [14], with a unique mechanism of
action at other receptors (e.g., 8- and k-opioid receptors
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Figure 3. Efficacy and tolerability of buprenorphine compared with those of other opioids used for chronic pain. (A) Potential mech-
anism of action for buprenorphine and (B) conceptual representation of possible effects compared with those of Schedule Il opioids
such as, but not limited to, fentanyl [33,38,39]. OR=opioid receptor; ORL1=opioid receptor-like 1.

and ORL1) that may contribute to analgesia and other
favorable clinical properties [7,45-47].

2. When an Opioid Is Considered for a Patient
with Chronic Pain, Should Buprenorphine Be
Prescribed before a Schedule IV or Schedule Il
Option?

Discussion

Depending on the patient, buprenorphine may be more
favorable for the management of chronic pain than a
Schedule IV or II opioid. Compared with Schedule II pre-
scriptions, such as fentanyl and oxycodone, Schedule III
medications reduce some of the access barriers faced by
patients including, but not limited to, option for refills
and the clinician’s ability to call in prescriptions to the
pharmacy [48]. In patients whose phenotypic profile is
known, buprenorphine or other opioids that exclusively
undergo Phase II metabolism may be more appropriate
for those who are phenotypic outliers (ultrarapid or poor
metabolizers) in producing cytochrome P450 (CYP450)
enzymes that induce or inhibit the hepatic isoenzyme
CYP2D6 compared with codeine (available as a Schedule
III medication when combined with a nonopioid analge-
sic and/or atropine alkaloids) and certain Schedule IV
opioids, such as tramadol [49,50]. With tramadol, ultra-
rapid CYP2D6 metabolism may increase the risks of tox-
icity, including respiratory depression, whereas a poor
CYP2D6 metabolizer may have limited analgesic benefit
upon treatment with tramadol or codeine [49-51]. In ad-
dition, an ultrarapid CYP2D6 metabolizer quickly
metabolizes codeine into morphine, thereby increasing
the risk for respiratory depression [51]. All codeine prod-
ucts now require a black box warning, as life-threatening
respiratory depression and death have occurred in

children who received codeine, and many of the children
had evidence of being ultrarapid metabolizers because of
a CYP2D6 polymorphism [51].

When used as directed, buprenorphine appears to
have a relatively favorable therapeutic index (safety pro-
file) and a slower onset of tolerance than full p-opioid re-
ceptor agonists on the basis of its pharmacological
profile [52-55]; however, patient expectations regarding
nausea, which is commonly observed during titration
with buprenorphine products in opioid-naive patients,
should be clearly set.

Buprenorphine appears to have a ceiling effect on res-
piratory depression [40-42], and the Pain Management
Best Practices Inter-Agency Task Force recently noted
that buprenorphine is expected to have reduced risk for
respiratory depression and may be better tolerated than
full p-opioid receptor agonists according to currently
available data [56]. As a caveat, respiratory depression is
still a concern, especially when buprenorphine is used in
combination with nonopioid sedatives/anticonvulsants
such as benzodiazepines and gabapentin [57,58], cariso-
prodol and other muscle relaxants [59], amitriptyline
[60], and Z-drugs (nonbenzodiazepine drugs with effects
similar to those of benzodiazepines) [61]. Although
buprenorphine is generally well tolerated, any relevant
contraindications and other safety concerns should be
considered when prescribing the medication for chronic
pain [10,11]. Combining opioids with other central ner-
vous system suppressants is generally not recommended
but may be considered after conducting a thoughtful risk/
benefit analysis [62,63].

On the basis of the information above, buprenorphine
may also be more suitable than Schedule II opioids in cer-
tain patient populations. Patients with chronic pain who
may benefit from buprenorphine include those with an
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increased risk of life-threatening opioid-related adverse
events (e.g., high body mass index/obstructive sleep ap-
nea, comorbid psychiatric diagnosis, pulmonary disease,
concomitant use of drugs known to increase risk [benzo-
diazepines, gabapentin, pregabalin, muscle relaxants,
alcohol], taking a high morphine milligram equivalent
[MME]) [40,41,64-67]. In addition, those with chronic
pain and an increased risk of life-threatening opioid-
related aberrant behavior (e.g., indications of OUD or
substance use disorder, heightened risk of overdose,
elevated Opioid Risk Tool [ORT] or other screening tool
score [68]) may benefit from buprenorphine [69].

Consensus Recommendation

In patients with chronic pain who have been determined
via risk/benefit analysis to benefit from opioid treatment,
consider prescribing buprenorphine before Schedule II
opioids and perhaps before some Schedule IV opioids,
such as tramadol, on the basis of the patient’s underlying
conditions.

3. How Should Patients Receiving
Buprenorphine Be Managed during the
Perioperative/Trauma Period?

Discussion

There is a misconception that buprenorphine will prevent
the binding of and compromise the efficacy of concomi-
tantly administered full p-opioid receptor agonists in the
perioperative period. Buprenorphine has been reported
to occupy only a subset of p-opioid receptors, even at
high doses [7,70]. Receptor-binding studies utilizing posi-
tron emission tomography and radiolabeled (*'C) carfen-
tanil in buprenorphine-treated heroin-addicted persons
confirmed the availability of p-opioid receptors in
patients maintained on various doses of daily buprenor-

phine [70]:

* With no buprenorphine, 100% of p-opioid receptors are
available.

* At 2 mg of buprenorphine (mean 24-hour area under the
curve [AUC] of 6.5 ng/mL* h), ~59% of p-opioid receptors
are available.

* At 16 mg of buprenorphine (mean 24-hour AUC of 48.6 ng/mL
* h), ~20% of p-opioid receptors are available.

* At 32 mg of buprenorphine (mean 24-hour AUC of 96.0 ng/mL
* h), ~16% of p-opioid receptors are available.

For comparison, a single 300-pug dose of buccal bupre-
norphine has shown a mean AUCy ¢ of ~2.3ng/mL * h
[10], and a single application of modified-release
transdermal buprenorphine 10 pg/h has shown a mean
AUC_inf of 27.0 ng/mL * h [11]. Because of variations in
methodology, these data cannot be used to compare
differences in potency between buprenorphine products.
However, these results suggest that adding a full p-opioid
receptor agonist to buprenorphine therapy in the
perioperative/trauma period may improve pain relief on
the basis of receptor availability. The addition of a full

p-opioid receptor agonist with high binding affinity, such
as fentanyl, hydromorphone, or sufentanil, may be
preferable in this situation [71,72].

The half-lives of buccal and transdermal buprenor-
phine are 27 = 11.2 hours and ~26 hours, respectively
[10,11]. This allows p-opioid receptors to become avail-
able for full agonists to bind and activate.
Discontinuation of buprenorphine in a patient receiving
stable therapy should be avoided, as discontinuing ther-
apy may confer medical risk, prolong the hospital visit,
and increase patient burden [71,73]. Patients who con-
tinue their usual buprenorphine dose perioperatively may
also benefit by requiring less patient-controlled analgesia
[71].

It is important to note that, in general, the use of full
p-opioid receptor agonists may increase the risk of respi-
ratory depression and death, and a superadditive effect
may be possible with co-use of buprenorphine and fenta-
nyl, oxycodone, or morphine [7]. In addition, the recom-
mendations provided here do not necessarily apply to
immediate-release, high-dose buprenorphine formula-
tions that are not currently approved for chronic pain
(e.g., sublingual tablets), as high-dose strengths may re-
sult in higher p-opioid receptor occupancy, which could
affect the efficacy of concomitant use with full p-opioid
receptor agonists.

Upon discharge, patients may continue to require a
full p-opioid receptor agonist until their moderate to se-
vere pain subsides, at which point the full p-opioid recep-
tor agonist can be weaned. A gradual return to baseline
analgesic levels through dose titration may help to avoid
withdrawal symptoms.

Consensus Recommendation

In patients receiving transdermal or buccal buprenor-
phine, continue the same buprenorphine dose and add a
full p-opioid receptor agonist, preferably a full p-opioid
receptor agonist with high receptor-binding affinity, for
pain relief in the postoperative/trauma period. Treatment
should be individualized and should include rescue medi-
cation to ensure efficacy. As sublingual buprenorphine is
not approved for the treatment of pain, no recommenda-
tions are offered here regarding this formulation in the
perioperative period.

4. Why Convert from a Full u-Opioid Receptor
Agonist to Buprenorphine?

Discussion

Conversion from another opioid to buprenorphine
should occur for the same reasons that any opioid rota-
tion is performed: analgesia or anticipated improved risk/
benefit vs current therapy for a given patient. For exam-
ple, potential safety benefits, such as decreased risk for
respiratory depression and use in specific patient popula-
tions (e.g., those with OUD), may be provided by switch-
ing to buprenorphine [74,75].
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Patients with comorbid chronic pain and OUD have
reported satisfaction with buprenorphine treatment [75].
However, the dosages and conversion factors recom-
mended for chronic pain are not necessarily the same as
those recommended for addiction [76]. Prescription bar-
riers also vary between the two conditions, as the use of
buprenorphine for OUD requires a waiver from the
DEA, whereas use for chronic pain does not [17].

Consensus Recommendation

If any of the following circumstances are applicable to
full p-opioid receptor agonist treatment, consider switch-
ing to buprenorphine:

* Lack of efficacy (including tolerance or hyperalgesia)

* Previously mentioned reasons to initiate buprenorphine be-
fore a Schedule II opioid (e.g., risk of adverse events and
OuD)

* Concern from health care providers regarding prescription of
a Schedule II opioid due to risk of addiction, misuse, and/or
overdose death

* The limited ability to utilize oral formulations in patients
with altered gastrointestinal motility/function (e.g., after bar-
iatric surgery)

* A patient is receiving immediate-release treatment and would
benefit from a longer-acting analgesic with a relatively favor-
able safety profile and Schedule III classification

If a patient with OUD is no longer a candidate for any
opioid, transitioning to buprenorphine for chronic pain is
not recommended.

5. How Should Patients Be Converted from a Full
u-Opioid Receptor Agonist to Buprenorphine?
Discussion

When patients are switched from a full p-opioid receptor
agonist to buprenorphine, maintaining adequate analge-
sia and avoiding withdrawal symptoms should be the
main priorities. The prescribing information for bupre-
norphine buccal film and the buprenorphine transdermal
system suggests that opioid-experienced patients be ta-
pered down from their current daily opioid dose to
<30mg of oral MME before initiating therapy [10,11].
This conversion strategy may be impractical and may
precipitate withdrawal. The weaning of a full p-opioid
receptor agonist before buprenorphine conversion may
help with overall dose reduction, but it is not considered
necessary to avoid withdrawal. In addition, precipitated
withdrawal is not a clinically significant issue with
buprenorphine for patients receiving low doses of full p-
opioid receptor agonists [16].

Consensus Recommendation

Clinical best judgment should be used to individualize
any conversion, but the following can be considered
while noting that some downward titration may be nec-
essary for patients on high opioid doses:

For patients taking doses below the following

amounts (~<90 MME):

* Fentanyl transdermal: <25 pg/h

*  Oxycodone: <60 mg/d

* Hydrocodone or morphine: <90 mg/d
¢ Hydromorphone: <16 mg/d

¢ Oxymorphone: <45 mg/d

* Tapentadol: Any dose

1. Discontinue after the last nighttime dose.

Consider initiating an adrenergic o, agonist (e.g., clonidine,
lofexidine) or an immediate-release opioid (e.g., current opioid)
to reduce the risk of withdrawal.

3. Initiate buprenorphine the following morning per the prescribing
information, as either 10-pg/h transdermal buprenorphine or
150-pg buccal buprenorphine twice daily. Titrate buprenorphine
as needed for pain per recommendations in the prescribing
information.

In patients transitioning to buprenorphine from higher
doses of opioids (~>90 MME):

* Fentanyl transdermal: >25 pg/h

* Oxycodone: >60 mg/d

* Hydrocodone or morphine: >90 mg/d
¢ Hydromorphone: >16 mg/d

*  Oxymorphone: >45 mg/d

1. Discontinue after the last nighttime dose.

Consider initiating an adrenergic o, agonist (e.g., clonidine,
lofexidine) or an immediate-release opioid (e.g., current opioid)
to reduce the risk of withdrawal.

3. Initiate buprenorphine the following morning as either 20-pg/
h transdermal buprenorphine once daily or 300-pg buccal bupre-
norphine twice daily and follow the recommendations in the pre-
scribing information for upward titration as needed. Note that
20 pg/h is the highest dose of transdermal buprenorphine cur-
rently available in the United States. If these doses are ineffec-
tive, consider higher doses of the buccal formulation on the basis
of risk/benefit analysis.

Short-acting opioids have been suggested to prevent
withdrawal during the switch to buprenorphine [77].

Conclusions

An expert panel with preclinical and clinical experience
in the use of buprenorphine for chronic pain convened to
identify and clarify misinterpretations surrounding
buprenorphine and provide clinical recommendations.
The overall consensus of this panel was that, in some
patients, buprenorphine is an effective and well-tolerated
tool in the management of chronic pain; thus, recommen-
dations are provided regarding the definition of a partial
agonist, the appropriate use of Schedule III vs Schedule 1T
opioids, and conversion strategies for transitioning from
a full p-opioid receptor agonist to buprenorphine.

The panel identified a prominent misconception re-
garding the efficacy of buprenorphine on the basis of its
in vitro classification as a partial p-opioid receptor ago-
nist. The panel agreed that for buprenorphine the term
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partial agonist should not be translated as “partial
efficacy.” However, further study of the multimechanis-
tic effects of buprenorphine on opioid receptors and how
these effects relate to the unique clinical properties of the
molecule is warranted.

Buprenorphine may have safety advantages compared
with full p-opioid receptor agonists. Thus, it is recom-
mended that buprenorphine be considered before
Schedule II and perhaps Schedule IV opioids in patients
with chronic pain and a favorable risk/benefit ratio for
the drug on the basis of abuse potential, tolerability, and
other factors. The risk/benefit ratio should also be
assessed when considering converting a patient from a
full p-opioid receptor agonist to buprenorphine.

In most patients receiving transdermal or buccal
buprenorphine who are undergoing a surgical procedure
or who have sustained traumatic injuries, buprenorphine
should be continued in the perioperative/trauma period.
In these scenarios, a short-acting full p-opioid receptor
agonist with high binding affinity, such as fentanyl,
hydromorphone, or sufentanil, or IV buprenorphine can
be used in the short term in addition to the previously
established buprenorphine regimen. Additional research
is recommended on the use of buprenorphine in acute
pain management in the postoperative period, in patients
with a dual diagnosis of pain and depression, and in com-
bination with full p-opioid receptor agonists to poten-
tially mitigate tolerance and hyperalgesia.

When switching patients from a full p-opioid receptor
agonist to buprenorphine, converting directly to bupre-
norphine without a weaning period was advised, with
starting doses based on the dose of the previously admin-
istered opioid. If withdrawal is a concern, an adrenergic
o, agonist or rescue medication can be used proactively
or reactively.

Additional studies are also suggested on the likelihood
of precipitated withdrawal during conversion from a full
p-opioid receptor agonist to buprenorphine, on respira-
tory depression with buprenorphine vs full p-opioid re-
ceptor agonists (with and without benzodiazepines), and
on the abuse potential of buprenorphine. The panel also
encourages further research on the effectiveness of revers-
ing buprenorphine effects with naloxone or other opioid
antagonists.

Overall, the consensus was that, when used appropri-
ately, buprenorphine is a unique opioid with favorable
properties for the management of chronic pain.
Additional topics, including the off-label use of sublin-
gual buprenorphine in chronic pain and more detailed
treatment recommendations for patients with comorbid
OUD and chronic pain, were suggested for discussion at
future meetings.
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