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Opioid use disorder (OUD), a leading cause of morbidity
and mortality in the USA, can be effectively treated with
buprenorphine. However, the same pharmacologic prop-
erties (e.g., high affinity, partial agonism, long half-life)
that make it ideal as a treatment for OUD often cause
concern among clinicians that buprenorphine will pre-
vent effective management of acute pain with full agonist
opioid analgesics. Because of this concern, many patients
are asked to stop buprenorphine preoperatively or at the
onset of acute pain, placing them at high risk for both
relapse and a difficult transition back to buprenorphine
after acute pain has resolved. The purpose of this review is
to summarize the existing literature for acute pain and
perioperative management in patients treated with
buprenorphine for OUD and to provide practical manage-
ment recommendations for generalist practitioners based
on evidence and clinical experience. In short, evidence
suggests that sufficient analgesia can be achieved with
maintenance of buprenorphine and use of both opioid
and non-opioid analgesic options for breakthrough pain.
We recommend that clinicians (1) continue
buprenorphine in the perioperative or acute pain period
for patients with OUD; (2) use a multi-modal analgesic
approach; (3) pay attention to care coordination and dis-
charge planning when making an analgesic plan for pa-
tients with OUD treated with buprenorphine; and (4) use
an individualized approach founded upon shared deci-
sion-making. Clinical examples involving mild and severe
pain are discussed to highlight important management
principles.
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pioid use disorder (OUD) is a chronic disease affecting

2.1 million Americans,' and opioid-related overdose is
one of the leading causes of preventable mortality for Amer-
icans.” Many patients with OUD also suffer from pain.
Buprenorphine, a semi-synthetic opioid, was first developed
in the 1970s as an analgesic with parenteral and sublingual
formulations.® It was subsequently found to be an effective
treatment for OUD, decreasing opioid withdrawal and craving,
illicit opioid use, and mortality.*”” The passage of the Drug
Addiction Treatment Act (DATA) of 2000 allowed for
buprenorphine to be prescribed in outpatient settings for treat-
ment of OUD.? There are now several formulations of
buprenorphine approved by the FDA for OUD and chronic
pain. Sublingual (brand names Subutex [buprenorphine
alone], Suboxone or Zubsolv [buprenorphine-naloxone]), in-
jectable (Sublocade), and implantable (Probuphine) prepara-
tions are FDA-approved for OUD only. Buccal (Bunavail) and
transdermal (Butrans) formulations are FDA-approved for
treatment of chronic pain. Sublingual buprenorphine has also
been used for off-label treatment of chronic pain,® particularly
in those with chronic pain who develop higher risk prescrip-
tion opioid use” '* and for those in whom the pain-approved
formulations are of inadequate analgesic dose.

While its high binding affinity to the mu-opioid receptor
and long half-life make it ideal for treatment of OUD, there is
concern among clinicians that buprenorphine will prevent
effective analgesia if other opioids are required for the man-
agement of acute pain due to surgery, injury, or acute illness.
The following are two typical scenarios that might be encoun-
tered by the general practitioner in clinical practice:

Case 1: A 24-year-old patient with OUD, stable on
buprenorphine-naloxone 12-3 mg SL twice daily, is sched-
uled for dental extraction. Should the patient continue on
buprenorphine on the day of the procedure and how should
pain be managed after the procedure?

Case 2: A 36-year-old patient with OUD, on buprenorphine-
naloxone 8-2 mg SL twice daily, is admitted for right foot
osteomyelitis with overlying soft tissue infection. Orthopedic
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surgery recommends surgical debridement. The patient is
currently experiencing severe pain. How should the patient’s
acute pain and postoperative pain be managed?

There is still mixed guidance in literature on how to manage
buprenorphine perioperatively, with some guidance (particu-
larly in anesthesia literature) recommending that patients taper
off or stop buprenorphine preoperatively, particularly in cases
where moderate to severe pain is expected.'' ™ In our clinical
experience, some practitioners still ask patients to taper off
buprenorphine up to 2 weeks prior to planned surgery. How-
ever, among all patients with OUD treated with buprenorphine,
those who are tapered off rather than maintained on
buprenorphine have been found to be at higher risk of relapse
and overdose.'® This increased risk of relapse, as well as the
difficulty of transitioning back of buprenorphine postoperative-
ly, has led many, including SAMHSA and the American Soci-
ety of Addiction Medicine (ASAM), to question the routine
practice of perioperative buprenorphine dose disruption.'® !
The purpose of this narrative review is to summarize the
existing literature for acute pain and perioperative management
in patients treated with buprenorphine for OUD and to provide
practical recommendations regarding perioperative pain man-
agement for the general practitioner based on evidence and
clinical experience.

PHARMACOLOGY OF BUPRENORPHINE
Properties at Mu-Opioid Receptor

Mu Receptor Agonist Properties. Buprenorphine is a semi-
synthetic partial (low intrinsic efficacy) agonist at the mu-
opioid receptor, which mediates effects on opioid craving
and withdrawal, analgesia, and respiratory depression.
Given its partial agonism, the maximum analgesic effect
produced by buprenorphine is less than that produced by
a full agonist opioid, particularly in patients with opioid
tolerance.'® Sublingual doses of 16 mg occupy 79 to
95% of mu-opioid receptors, and doses greater than 24
to 32 mg occupy up to 95% occupancy of receptors.'®
While earlier studies showed ceiling effect for respirato-
ry depression,?® a recent systematic review of 28 ran-
domized controlled studies involving 2210 patients com-
paring buprenorphine and morphine in acute pain man-
agement showed no difference in pain, respiratory de-
pression, or sedation.?!

Mu Receptor Affinity. Buprenorphine has a higher binding
affinity at the mu receptor than other opioids: 1.7 times that of
hydromorphone, 5.4 times that of morphine, 6.2 times that of
fentanyl, and 120 times that of oxycodone.?* This high affinity
means that when buprenorphine is administered too soon after
full agonist opioids, it will competitively displace them from
the mu receptor, leading to a precipitated withdrawal.*?
Precipitated withdrawal can be avoided by waiting to
administer buprenorphine until the patient develops

symptoms of opioid withdrawal (a sign of low receptor
occupancy). Buprenorphine’s high binding affinity has led to
the misperception among many clinicians that it is impossible
to treat perioperative pain in patients treated with
buprenorphine maintenance. However, receptor theory and
clinical observations have shown that this blockade can be
overridden with higher doses of full agonist opioids.* *° In a
study by Mercadante et al. of 29 patients with chronic cancer
pain on transdermal buprenorphine, all acute pain events were
successfully managed with IV morphine without
discontinuing buprenorphine.®®

Mu Receptor Dissociation. Buprenorphine has slow
dissociation kinetics (approximately 166 min),?’” contributing
to its long half-life and allowing for once or twice daily dosing
in maintenance therapy for OUD. The half-life for
transmucosal buprenorphine is variable and ranges from 24—
42 h (based on package inserts), with broad interpatient half-
life variability (24 to 60 h).'® Half-life for transmucosal prep-
arations is longer than for intravenous (IV) ones (3 h), possibly
due to sequestration in the oral mucosa and lipid storage sites
when administered transmucosally.?® In general, the analgesic
half-life is shorter than the half-life of the drug, such that three
or four times daily dosing is often preferable for analgesia.*’

Kappa, Delta, and ORL-1 Receptor Antagonism.
Buprenorphine and its active metabolite norbuprenorphine
have both agonist and antagonist properties at the kappa- and
delta-opioid receptors and ORL-1 receptor.’® Kappa-opioid
antagonism is thought to contribute to some of the reversal
of opioid-induced hyperalgesia with buprenorphine noted in
preliminary studies.’’ ORL-1 effects at higher doses may be
an important mediator of buprenorphine’s ceiling effect
in vivo.3* 32

REVIEW OF ORIGINAL RESEARCH

For this narrative review, a selection of relevant research
studies is summarized in the following section to pro-
vide insight into changing practices regarding perioper-
ative buprenorphine management and serve as a founda-
tion for management decisions for the general practition-
er. The authors used PubMed to identify English-
language articles related to buprenorphine, OUD, and
perioperative management including case studies, com-
parative studies, and review articles. Articles were se-
lected based on expert opinion regarding relevance to
the general practitioner. Given limited studies specifical-
ly comparing perioperative cessation and continuation of
buprenorphine for patients with OUD, literature was also
included that compared patients maintained on
buprenorphine with opioid-naive or methadone-
maintained controls.
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Table 1 Descriptive Studies and Case Reports on Perioperative Pain Management of Patients on Buprenorphine
Study Type of Patient population Intervention QOutcome
study
Book et al., 2007 Case 32-year-old (yo) woman on Continued baseline Adequate pain control on
report 24 mg buprenorphine for buprenorphine post-op days 1 and 2 with
6 months who underwent and prescribed additional 12 mg buprenorphine q6h in
surgical removal of breast 2-4 mg q4-6 pm for post-op addition to baseline 24 mg
implants pain control daily
Chern et al., 2013 Case 37-yo woman on buprenorphine Discontinued buprenorphine Suboptimal pain control
report 8 mg q8h with multiple prior 5 days prior and started oral (persistent scores 7—8 out
pelvic surgeries and history of hydromorphone 4 mg q4-6 h of 10) despite significant
poorly controlled post-op pain opioid dosing, including
after continuing buprenorphine more than 1100 mcg fentanyl
up to day of prior surgery, and 8.5 mg hydromorphone
undergoing vaginal mesh in the several hours post-op
trimming followed by initiation of
hydromorphone PCA
Gilmore et al., 2012 Case 22-yo man on buprenorphine On buprenorphine (patient Unable to achieve pain
report (unknown dose) who presented presented emergently) control
with severe right forearm fracture with SQ morphine 10 mg,
remifentanil infusion
1.7 pg/kg/min over 8 min,
lorazepam 1 mg, and
remifentanil bolus 1 pg/kg.
Pain control achieved
with Bier block
Harrington and Case 30-yo man on 2 mg buprenorphine Discontinued buprenorphine Unable to continue tapering
Zayfudim, 2010 report who presented with multi-organ at admission, restarted on full-agonist opioids after
trauma sustained in motorcycle hospital day 4, and then restarting buprenorphine on
accident subsequently discontinued day 4; full-agonist opioid
again demand decreased after
discontinuing bupe
Huang et al., 2014 Case 47-yo woman on buprenorphine Continued baseline After removal of thoracic
report 16 mg BID for chronic pain who buprenorphine perioperatively epidural, escalating pain
underwent Clagett window closure and then decreased dose from and IV PCA doses (nearly
BID to daily on post-op 10/10 pain despite
day 11 50-70 mg/24 h dilaudid);
improvement to
15-25 mg/24 h dilaudid
after buprenorphine dose
decreased
Israel and Poore, 2013 Case 37-yo woman on buprenorphine Discontinued buprenorphine Inadequate pain control
report (unknown dose) who underwent and applied fentanyl patch post-op day 1 with fentanyl

Khelemsky et al., 2015 Case

report
Kornfeld and Case
Manfredi, 2010 series
Leighton and Crock, Case
2017 series

McCormick et al., 2013 Case
report

bilateral mastectomies

44-yo woman on 24 mg
buprenorphine

daily who underwent emergent
cervical spine surgery for fracture
and cord compression followed by
planned spinal surgery 5 days later

5 patients on sublingual
buprenorphine

for chronic pain for at least one year
who underwent 7 major surgeries

4 women on prescribed or illicit
buprenorphine who underwent
cesarean section or tubal ligation

50-yo man with McArdle’s disease
on buprenorphine (unknown dose)

3 days prior to surgery

On buprenorphine before

first surgery (patient presented
emergently); discontinued
buprenorphine 5 days prior

to second surgery

Continued baseline
buprenorphine

Continued baseline
buprenorphine
in 3 out of 4 patients

On buprenorphine (patient
presented emergently);
buprenorphine discontinued in

patch and PCA and
ketorolac;

improved after transition to
oxycodone 10-30 mg q3h
and acetaminophen

1000 mg q8h

Significantly higher doses
of anesthesia required to
maintain motionless surgical
field during first surgery
(propofol 200 mcg/kg/min,
remifentanil 0.4 mcg/kg/min,
ketamine 100 mg/h)
compared

with second surgery
(propofol 125 mecg/kg/min
and remifentanil

0.2 mcg/kg/min)

Adequate pain control
with combination of
buprenorphine, full agonist
opioids, and local anesthetics
All patients achieved
adequate

pain control with some
combination of
buprenorphine

(if continued), bupivacaine
epidural, ketorolac, and
hydromorphone PCA
Required high doses

of hydromorphone PCA
both pre-op (0.5 mg bolus

(continued on next page)



3638 Buresh et al.: Treating Pain in Patients on Buprenorphine JGIM

Table 1. (continued)

Study Type of Patient population Intervention QOutcome
study
who underwent bilateral fasciotomies  postoperative period due to with 15-min lockout, no
for compartment syndrome inadequate pain control and basal rate) and post-op
restarted 2 months later (0.8 mg bolus with 15-min
lockout, basal rate 0.5 mg/h)

Silva and Rubinstein, Case 53-yo man on 8 mg TID Continued buprenorphine Achieved adequate pain
2016 report buprenorphine when he underwent perioperatively during first control with buprenorphine

first total knee arthroplasty (TKA)
and on high-dose hydromorphone
when he underwent his second TKA

TKA; and hydromorphone PCA

not on buprenorphine at time after first TKA. After second

of second TKA TKA (not on buprenorphine),
similar PCA doses provided
inadequate pain control

Perioperative Pain Management in Patients
on Buprenorphine

Tables 1 and 2 summarize the existing literature on perioper-
ative pain management of patients on buprenorphine. Nine
case reports>> *! and two case series,** ** comprising a total of
17 cases, were identified that described perioperative course or
pain management after traumatic injury among patients treated
with buprenorphine for chronic pain or OUD (Table 2). In 12
of the 15 cases where buprenorphine was continued (5 case
reports, plus 8 cases from the 2 case series), adequate pain
control was achieved.** ** *'~** Discontinuing buprenorphine
was only required in three of the cases.*® ** *° Of note, pain
control in these patients required multi-modal management
and titration of medication, including regional pain blocks*”
and adjustment of buprenorphine dose.*® In the two cases
where buprenorphine was discontinued 3—5 days preopera-
tively, it was difficult to achieve adequate pain control in the
perioperative period.** >’ Many of the patients in these cases
were noted to require high doses of opioids (with or without
buprenorphine), which is consistent with known opioid toler-
ance among patients with OUD.

Five studies compared the adequacy of postoperative pain
control in patients maintained on baseline buprenorphine ver-
sus other patient populations (Table 2). Two of the five studies
retrospectively evaluated pain care outcomes in pregnant
women maintained on buprenorphine®* or methadone®’ for
OUD compared with opioid-naive controls. Meyer et al. found
no difference in intrapartum pain control or efficacy of region-
al anesthesia between pregnant women continued on their
baseline buprenorphine through delivery compared with
matched opioid-naive controls. Among patients treated with
buprenorphine maintenance, they found mildly higher pain
scores without increased opioid use after vaginal delivery
and higher pain scores with 47% increase in opioid use after
delivery by cesarean section.** However, Hoflich et al. found
no difference in post-partum pain control after vaginal deliv-
ery, and increased non-steroidal anti-inflammatory drug
(NSAID) use with decreased opioid use after cesarean section
among patients maintained on buprenorphine or methadone
compared with opioid-naive controls. They found that patients
receiving buprenorphine or methadone required epidural

anesthesia more often during vaginal delivery but this was
accounted for by differences in smoking status between the
two groups in regression analyses.*’ Prior literature has sug-
gested that chronic nicotine use may reduce mu-opioid recep-
tor availability resulting in greater difficulty controlling pain.*®
These studies suggest that maintenance of buprenorphine does
not introduce significant complications to pain control after
vaginal or cesarean delivery compared with those unexposed
to opioids.

Three additional studies compared analgesic requirements
of patients with OUD on buprenorphine to those on metha-
done undergoing surgery,*’ vaginal delivery,*® or C-section.*’
In two of these studies, all participants were continued on their
maintenance therapy through the perioperative/peripartum pe-
riods. Jones et al. found that, after vaginal delivery, there was
no significant difference in pain ratings (which were in the
mild range), use of acetaminophen, or use of oxycodone
between patients continued on buprenorphine and those on
methadone; patients on buprenorphine used less ibuprofen
than those on methadone.*® Similarly, Vilkins et al. found
adequate pain control and no significant differences in opioid
requirements between patients maintained on buprenorphine
and methadone after delivery by cesarean section.*’ These
studies suggest that similar pain management strategies can
be used for patients with OUD on methadone and
buprenorphine.

Macintyre et al. performed a retrospective analysis of
patients on baseline buprenorphine and methadone, some
of whom had their doses held and some of whom had
their doses continued on the day of and day after
surgery.’” They found no correlation between PCA-
based opioid requirement in the first 24 h after surgery
and the preoperative dose of either buprenorphine or
methadone. Additionally, patients who did not receive
their buprenorphine dose on the day after surgery re-
quired longer duration of PCA and supervision by the
pain medicine service and had higher opioid require-
ments than those who did. Of note, there were no
differences in opioid requirement between those who
did versus those who did not receive their baseline
methadone on the day after surgery.
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Table 2 Comparative Studies on Perioperative Pain Management of Patients Maintained on Buprenorphine

Study Type of study Patient population

Intervention

Outcome

Maintaining buprenorphine preoperatively: comparison of patients on buprenorphine with opioid-naive patients

Meyer et al.,  Retrospective 63 women on buprenorphine
2010 cohort-control during pregnancy (44 delivered via
study vaginal birth, 19 via C-section),
matched with opioid-naive
controls
Hoflich Retrospective 37 women randomized to
et al., 2012 evaluation of RCT  buprenorphine or methadone
data during pregnancy as part of study

who underwent vaginal delivery or

C-section, compared with 80
matched non-opioid dependent
controls

Continued baseline buprenorphine

Continued baseline buprenorphine
or methadone

Maintaining buprenorphine preoperatively: comparison of patients on buprenorphine and methadone

Jones et al.,  Secondary 18 women randomized to
2009 observational buprenorphine or methadone
study of RCT data  during pregnancy as part of study

who underwent vaginal delivery

Macintyre Retrospective 51 patients on buprenorphine

et al., 2013 cohort study (43%) or methadone (57%) who
were managed by acute pain
service after surgery and required
IV PCA without concurrent
regional analgesia

Vilkins Retrospective 273 women on buprenorphine

et al., 2017 cohort study (32%) or methadone (68%) during

pregnancy who underwent
delivery by C-section

Continued baseline buprenorphine
or methadone

In the buprenorphine group, about
2/3 received baseline dose on day
of surgery and 1/2 received dose
on day after surgery. In the meth-
adone group, about 4/5 received
baseline methadone dose on day of
surgery and 3/4 received dose on

No difference seen intrapartum in
pain perception or efficacy of
regional anesthesia after vaginal
delivery, mildly higher pain scores
among patients on buprenorphine
but no difference in opioid use.
After C-section, higher pain scores
among patients on buprenorphine
and 47% increase in opioid use
During vaginal delivery, opioid-
dependent patients required
peridural anesthesia more often; no
difference in pain management
post-partum. During C-section, no
differences in use of spinal anes-
thesia between groups; post-partum,
opioid-dependent patients used
NSAIDs more often but opioids
less often than opioid-naive pa-
tients. Smoking status accounted for
differences in peridural anesthesia
during vaginal delivery and NSAID
use after C-section

Pain ratings in mild range for both
groups. No significant difference in
pain ratings, use of acetaminophen,
or use of oxycodone between
group; less ibuprofen use among
patients on buprenorphine
compared with those on methadone
No significant correlation between
the first 24-h PCA opioid require-
ment and preoperative
buprenorphine or methadone dose.
Patients who did not receive base-
line buprenorphine or methadone
dose on day after surgery required

day after surgery longer duration of PCA and super-
vision by pain service. Higher
opioid requirement in patients who
did not receive baseline
buprenorphine on during and after
surgery compared with those who
did; no difference in the methadone
group

No significant difference in opioid
requirements between patients on
buprenorphine and patients on
methadone during the postoperative
period

Continued baseline buprenorphine
or methadone

CURRENT PRACTICE RECOMMENDATIONS
AND CONTROVERSIES

In the absence of sufficient data, there has been a lack of
consensus on the best approach to perioperative management
of patients maintained on buprenorphine.'" °*% As such,
existing recommendations on perioperative management of
buprenorphine-maintained patients have largely arisen out of
expert opinion based on the pharmacologic principles of
buprenorphine, case reports, and clinical experience. The rec-
ommendations often differ based on the type of surgery (e.g.,
emergent vs. elective), the degree of anticipated postoperative
pain, the patient’s baseline dose, and the age of the publication.
In general, earlier publications often recommend

discontinuation of buprenorphine for elective procedures, citing
concerns for a ceiling effect of buprenorphine’s analgesic prop-
erties and inability to achieve sufficient analgesia from full
agonist opioids due to buprenorphine’s high affinity for the
receptor and the potential for competition at the mu-opioid
receptor.”” >' However, in response to emerging evidence of
ability to achieve sufficient analgesia in buprenorphine-
maintained patients (reviewed above) as well as concerns of
predisposing patients with OUD to an increased risk of relapse
and overdose with discontinuation of
buprenorphine—particularly when exposing them to full ago-
nist opioids used for acute pain care—continuation of
buprenorphine in the perioperative period is increasingly com-
mon in clinical practice and recent publications.
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Table 3 Recommendations for Acute Pain and Perioperative Management of Patients on Buprenorphine

Recommended management of
buprenorphine pain

Recommended management of acute breakthrough

Discharge planning

Continue buprenorphine without
dose reduction, including the
following:

* On morning of a planned
surgery or procedure (whether
minor or major)

* During the postoperative period
* During periods of acute,
non-operative pain

(e.g., case 1):

acetaminophen).

better pain coverage.*

(e.g., case 2):

Mild pain (pain scores 4 or less) or minor procedure
1) Start with non-opioid analgesics (e.g., NSAIDs,

2) Consider splitting buprenorphine dose into Q6-8h
dosing; can increase total daily dose up to 32 mg for

Moderate to severe pain (5 or more) or major procedure

Patient’s outpatient buprenorphine prescriber should
be contacted prior to discharge to notify them of
opioids received while in hospital and to arrange for
follow-up appointment and should be informed of any
doses changes and if patient will be discharged on
additional opioids for pain.

An X-waivered buprenorphine prescriber will need to
write a discharge prescription to bridge to their next
outpatient appointment.

In addition to recommendations for mild pain above,

1) If needed, add one short-acting full agonist opioid
(e.g., oxycodone or hydromorphone) for breakthrough
pain. Given underlying tolerance, higher doses will be
required compared with opioid-naive patients (e.g.,
oxycodone 15-20 mg PO instead of 5-10 mg). Pain
control should be reassessed after every dose.

2) IV opioids or PCAs without basal component
(buprenorphine will play role of basal rate) may be
considered in addition to patient’s buprenorphine if pain
is not adequately controlled or if patient is not tolerating

POs.

3) Regional blocks and non-opioid analgesia should also

be encouraged.

*Some insurance companies do not approve outpatient doses of SL buprenorphine above 24 mg; however, it is FDA-approved up to 32 mg daily and

can be increased to this dose while patient is inpatient

Variability remains with respect to the circumstances under
which discontinuation of buprenorphine is discouraged or rec-
ommended, as well as the timing of discontinuation. Some
authors recommend continuation of buprenorphine for antici-
pated minimal to mild pain, but discontinuation of
buprenorphine and transition to short-acting full agonist opioids
in situations where moderate to severe pain is anticipated.'" '*
'8 53 In contrast, many clinicians and several authors have
recommended continuing buprenorphine without interruption
regardless of severity of expected pain, including administration
of the maintenance dose on the morning of the surgery and
continuation postoperatively.'* '* *!- 3 However, among those
authors and institutional guidelines that recommend continua-
tion of buprenorphine, there remains variability in recommen-
dations regarding the maximum dose of buprenorphine that
should be given. For example, in their 2005 paper, Roberts
and Meyer-Witting recommend increasing the buprenorphine
dose by 25% for major surgeries.> Conversely, a recent edito-
rial by Lembke and colleagues recommends that those patients
on buprenorphine doses higher than 12 mg be tapered down to
12 mg in the 2-3 days prior to surgery, with return to the
maintenance dose as early as 3 days postoperatively.>> A recent
review from Quaye and Zhang recommends continuing home
buprenorphine dose for minor procedures and decreasing
buprenorphine to 8 mg sublingual daily for major procedures.”®
The authors of these articles consistently recommend continu-
ation of buprenorphine through perioperative period and man-
agement of breakthrough acute pain with multi-modal ap-
proaches, including as-needed full agonist opioids, as well as
non-pharmacologic options, non-opioid medications, and re-
gional anesthesia.

SUMMARY AND RECOMMENDATIONS

In our clinical experience as addiction medicine and pain
specialists, in cases in which buprenorphine is stopped preop-
eratively, patients are typically discharged from the hospital on
full agonist opioids alone, requiring re-initiation of
buprenorphine in the outpatient setting, which is challenging
for the patients and puts them at high risk of relapse. In
contrast, patients with OUD on buprenorphine maintenance
do best when buprenorphine is continued through the periop-
erative period and a multi-modal approach to acute break-
through pain is utilized. Based on the previously presented
literature and our clinical expertise, we make the following
recommendations:

Continue buprenorphine in the perioperative
period for patients with OUD who are on
buprenorphine

Based on expert consensus, SAMHSA updated its guidelines
in 2018 to recommend that most patients continue
buprenorphine through the perioperative period due to in-
creased risk of relapse when it is discontinued.'” A recent
review of literature supports continuation of buprenorphine®®
and clinical protocols at many leading US medical centers are
now reflecting this approach.’” 37 While more research is
needed, our recommendation is to continue buprenorphine
through the perioperative period, including in peripartum
management in obstetrical populations, regardless of whether
additional full agonist opioids are needed. In our clinical
practice, we continue buprenorphine without dose reduction
(similar to management of methadone); however, further re-
search is needed on optimal dose of buprenorphine in the
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perioperative period. As buprenorphine formulations are ei-
ther sublingual, buccal, transdermal, or implantable, there is
no need to hold this medication while a patient is NPO either
pre- or postoperatively.

Use a multi-modal analgesic approach

An effective analgesic plan requires a multi-modal approach,
inclusive of appropriate anesthesiology techniques (e.g., re-
gional anesthesia); non-pharmacologic interventions; non-
opioid analgesics; and, when appropriate, short-acting opioid
analgesics. Non-opioid modalities should be used to reduce
opioid requirements in the perioperative period. Non-opioid
medications with pain modulating properties, including
NSAIDs, acetaminophen, duloxetine,>® gabapentinoids, keta-
mine, IV lidocaine, and alpha-agonists, such as clonidine,
prazosin, and dexmetomidine,’ ° have been shown to be effec-
tive as opioid-sparing approaches during the postoperative
period. Continuous regional/neuraxial blocks have been uti-
lized successfully for the relief of severe postoperative pain.*’
Mind-body therapies, such as mindfulness meditation and
hypnotic suggestion, have been shown to decrease pain in
hospitalized patients by up to 29% right after the practice.®’
Patients can be safely discharged on oral non-opioid analgesic
medications for ongoing postoperative pain. NSAIDs, acet-
aminophen, and duloxetine have good safety profiles and low
risk for abuse and are preferred medications for discharge.
Gabapentinoids have more potential for abuse, particu-
larly in patients with substance use disorders, and
should be used with caution.®

As part of a multi-modal approach, buprenorphine and
short-acting full agonists can also be utilized for pain control.
Given the shorter analgesic half-life of buprenorphine, a pa-
tient’s total daily dose (TDD) can be divided into three to four
times daily dosing for better analgesic effect. In addition, the
buprenorphine TDD can be increased in cases of mild pain
(pain score less than 4). Patients with moderate to severe pain
(pain score greater than 5) will likely need short-acting full
agonist opioids in the immediate postoperative period. In these
cases, continue the patient’s home buprenorphine dose and
select one short-acting full agonist (either PO or IV, depending
on pain severity), reassessing the patient’s response after each
dose and titrating as needed. Consider transition to IV PCA if
pain cannot be controlled with PO or IV options (PCA settings
should include boluses only, as the patient’s baseline
buprenorphine should take the place of a basal infusion).
Notably, starting doses of short-acting full agonists will be
higher than those required for an opioid-naive patient (ex.
oxycodone 10-15 mg by mouth every 46 h rather than 5
mg; see Table 3 for detailed recommendations). Decisions
about discharging a patient on full agonist opioids should be
individualized, with consideration of expected duration of
acute pain and patient stability and ability to safely take
opioids as prescribed; these decisions should be communicat-
ed to the patient’s outpatient buprenorphine prescriber to

improve continuity of care. In our practice, we generally
discharge patients requiring ongoing full-agonist opioids with
1-2-week supply of medication, plan for taper, and close
follow-up with outpatient provider.

Care coordination and discharge planning
are essential components of an effective
perioperative analgesic plan for patients
with OUD treated with buprenorphine

We recommend multi-disciplinary care coordination, inclu-
sive of collaboration with the outpatient buprenorphine pre-
scriber and, when possible, expert consultation from addiction
medicine and/or anesthesia/pain medicine colleagues. Finally,
for elective surgeries, we recommend preoperative patient
assessment with development of the planned intraoperative
and postoperative analgesic approaches and post-discharge
planning.

An individualized approach to perioperative
pain management should be based on shared
decision-making

There are many factors influencing perioperative pain manage-
ment that vary between patients, including stability on
buprenorphine treatment, pain tolerance, preference for pain
modalities, and degree of psychosocial support. With the above
three recommendations as a guide, decisions regarding periop-
erative pain management should be individualized and based on
shared-decision making between the patient and provider.

The cases are revisited below as illustrations of our ap-
proach to management of buprenorphine when there is acute
pain due to surgery, injury, or acute illness, including when
and how to use additional short-acting full agonist opioids.
Table 3 includes a summary of general management principles
applicable to each case.

Case 1—Mild Pain or Minor Procedure. A 24-year-old pa-

tient with OUD, stable on buprenorphine-naloxone 12-3 mg

SL twice daily, is scheduled for dental extraction.
Recommendation:

e Continue home buprenorphine without dose reduction
and advise patient to take NSAIDs (such as ibuprofen
800 mg three times daily) and acetaminophen 500—1000
mg three times daily for pain. The dentist can use local
anesthesia for this routine dental procedure.

e If patient reports inadequate pain relief, buprenorphine
dose can be split into 6 mg (1/2 film or tab) four times
daily.

Case 2—Severe Pain or Major Procedure. A 36-year-old
patient with OUD, on buprenorphine-naloxone 8-2 mg SL
twice daily, has severe pain from osteomyelitis with overlying
soft tissue infection, awaiting surgical debridement.
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Recommendation:

e Continue home buprenorphine 8§ mg SL twice daily for
opioid dependence, including on the day of surgical
debridement. After surgery, dosing can be split into 4 mg
SL four times daily if needed.

e Start around-the-clock NSAIDs and acetaminophen, per
above dosing, for baseline pain control. For severe pain,
start short-acting full agonist opioid such as oxycodone
or hydromorphone (e.g., start with oxycodone 1015 mg
PO every 4 h or hydromorphone 4-6 mg PO every 4 h as
needed). Re-assess after each dose to determine if pain
control is adequate and increase dose until pain is
tolerable.

e Strongly consider consulting anesthesia/pain medicine for
initiation of a regional block of the affected limb.

Thoughtful management of acute perioperative pain among
patients on buprenorphine for OUD is of critical impor-
tance, given the risks of destabilization during the peri-
operative period. Maintaining buprenorphine and utiliz-
ing an individualized, multi-modal, and multi-
disciplinary approach to analgesia are key components
of a successful strategy. Notably, this field of knowl-
edge, at the intersection of addiction medicine, pain
medicine, and anesthesia, is rapidly evolving with wide
variability in practice. More research, particularly on
such topics as ideal perioperative buprenorphine dosing
and the most effective modes of non-opioid analgesia in
this population, is needed to further optimize periopera-
tive strategies for acute pain management for patients
with OUD maintained on buprenorphine.
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