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Background: Acute pain management in patients on buprenorphine opioid agonist therapy
(BOAT) can be challenging. It is unclear whether BOAT should be continued or interrupted for
optimization of postoperative pain control.

Objectives: To determine an evidence-based approach for pain management in patients on
BOAT in the perioperative setting, particularly whether BOAT should be continued or interrupted
with or without bridging to another mu opioid agonist and to identify benefits and harms of either
perioperative strategy.

Study Design: Systematic literature review with qualitative data synthesis.
Setting: Hospital, perioperative.

Methods: The study protocol was registered on PROSPERO (Registration number 9030276355).
Medline via OVID, EMBASE, CINAHL, and the Cochrane CENTRAL register of trials were searched
for prospective or retrospective observational or controlled studies, case series, and case reports
that described perioperative or acute pain care for patients on BOAT. References of narrative and
systematic reviews addressing acute pain management in patients on BOAT and references of
included articles were hand-searched to identify additional original articles for inclusion. The full
text of publications were reviewed for final inclusion, and data were extracted using a standardized
data extraction form. Results were summarized qualitatively. Primary outcomes were postoperative
pain intensity and total opioid use and identification of benefits and harms of perioperative
strategies.

Results: Eighteen publications presenting data on the perioperative management of patients on
BOAT were identified: 10 case reports, 5 case series, and 3 retrospective cohort studies. Eleven
articles reported continuation of BOAT, 2 concerned bridging BOAT, and 4 articles described
stopping BOAT without planned bridging. In one retrospective cohort study, BOAT was continued
in half and interrupted in half of patients. Patients on BOAT may have pain that is more difficult
to treat than those who are not on OAT. There is no clear evidence that one particular strategy
provides superior postoperative pain control, but interruption of BOAT may result in harm,
including failure to return to baseline BOAT doses, continuing non-BOAT opioid use, or relapse of
opioid use disorder.

Limitations: There were a limited number of articles relevant to the study question consisting of
case reports and retrospective observational studies. Some omitted relevant details. No prospective
studies were found.

Conclusions: There is no clear benefit to bridging or stopping BOAT but failure to restart it may
pose concerns for relapse. We recommend continuing BOAT in the perioperative period when
possible and incorporating an interdisciplinary approach with multimodal analgesia.

Key words: Opioid use disorder, opiate substitution treatment, buprenorphine, buprenorphine-
naloxone, buprenorphine opioid agonist therapy, postoperative pain, acute pain, multimodal
analgesia
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n the past several years, the prevalence and

burden of opioid use disorder (OUD) have soared.

Opioid agonist therapy (OAT) reduces harms from
dependence by substituting the drug of dependence
with safer, long-acting opioid.

Buprenorphine has been approved OAT in the
United States since 2002, and in Canada since 2007.
Compared with methadone, it carries a lower risk of
respiratory depression, a lesser effect on QT interval,
and fewer drug interactions (1,2). Because of its ef-
fectiveness and safety profile, buprenorphine opioid
agonist therapy (BOAT) is becoming a preferred option
in treating OUD.

Patients with OUD have higher rates of trauma
and surgical disease (3). As the use of BOAT increases,
physicians are more likely to encounter patients main-
tained on buprenorphine who present for surgery. Pain
management in such patients can be challenging and
fraught with concerns regarding inadequate periopera-
tive pain control or relapse to substance use. Patients
with OUD and comorbid depression and anxiety may
experience higher levels of distress in response to pain
(4,5).

There are also concerns about the pharmacologic
nature of buprenorphine. It is often referred to as a
partial agonist with a high affinity for the mu opioid
receptor. The finding that binding to the mu receptor
partially activates guanosine triphosphate in vitro has
prompted concerns that buprenorphine has a ceiling
effect, is an inadequate analgesic, and blocks the pain
relieving effects of other opioids. The legitimacy of
these concerns has been disputed, as clinical data in-
dicate buprenorphine behaves as a full agonist for the
endpoint of analgesia (6-8).

How to best manage a patient on BOAT periop-
eratively has been controversial. There have been no
randomized controlled trials (RCTs), and most recom-
mendations are based on pharmacodynamic models or
expert opinion. Two strategies are often recommend-
ed: 1) discontinue BOAT preoperatively and bridge to
either methadone or another full mu opioid receptor
agonist, or 2) continue BOAT and use additional opioids
to treat pain (9-11).

To help guide perioperative decision-making, we
performed a systematic review of the literature de-
scribing patients treated with BOAT who had surgery
or acute pain. Our primary outcomes were postop-
erative pain intensity and total opioid use. We also
sought qualitative evidence of benefits and harms of
each strategy. For example, failure to transition back

to BOAT would be a poor outcome for someone who
relies on BOAT to maintain remission in OUD.

MEeTHODS

The study protocol was registered on PROSPERO
(registration number 9030276355). A medical librar-
ian searched the following databases for articles in
English published in and after 1990: Medline via OVID,
EMBASE, CINAHL, and the Cochrane CENTRAL register
of trials. Search concepts were mapped to Medical
Subject Heading (MeSH) terms when possible and were
also employed as keywords to increase sensitivity of
search. The complete search strategies are included in
Appendix 1. These strategies were run initially in early
2017, then repeated twice to update the review as data
extraction and analyses occurred.

Two reviewers independently hand-searched
resulting titles and abstracts to exclude articles that
were not relevant to the study question. Differences
were resolved by a third reviewer, when possible, or
via discussion between the 2 reviewers. Prospective or
retrospective observational or controlled studies, case
series, and case reports that described perioperative
or acute pain care of patients on BOAT were included.
Narrative and systematic reviews, abstracts, and expert
opinion reported in editorials or letters were excluded.
However, the references of any narrative and systematic
reviews addressing acute pain management in patients
on BOAT were hand-searched by 2 independent re-
viewers to identify original articles missed in database
searches. The references of all included articles from
database searches were also hand-searched and their
abstracts reviewed for inclusion.

Two authors then independently reviewed the full
text of included studies for final inclusion and data ex-
traction using a standardized data extraction form. The
results were summarized qualitatively. Stated outcomes
were not consistently addressed in the included articles.
We included as many relevant data as possible, given
the low number of relevant studies found.

Eighteen publications presenting data on the peri-
operative management of patients on BOAT were iden-
tified: 10 case reports, 5 case series, and 3 retrospective
cohort studies. Two case reports concerning acute pain,
rather than perioperative management, were included.
No meta-analysis was performed, as no studies com-
pared continuing with bridging of BOAT. Manage-
ment strategies included continuing BOAT (11 studies),
bridging BOAT with substitution of another opioid (2
studies), and stopping BOAT without substitution (4
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studies). In one retrospective cohort study, BOAT was
continued in half and interrupted in half of patients.

REesuLts

A qualitative summary of the findings of each ar-
ticle is presented in Table 1. As per the Preferred Report-
ing ltems for Systematic Reviews and Meta-Analyses
(PRISMA), a flow diagram of selection of studies is pro-
vided in Fig. 1. The included studies are summarized in
Table 1 (case reports), Table 2 (case series), and Table 3
(retrospective cohort studies).

Summary of Articles in Which BOAT was
Continued

In 5 case reports, BOAT was continued. Jones et al
(12) reported good pain control after caesarean section
using patient-controlled analgesia (PCA) and then oral
oxycodone. Pain control outcomes for outpatient breast
surgery using additional doses of buprenorphine-
naloxone (13), and total knee arthroplasty (TKA) using
hydromorphone PCA (14) were adequate. For a Clagett
window procedure, Huang et al (15) reported initial
pain control with epidural analgesia, but refractory
pain when it was discontinued. Gilmore et al (16) re-
ported a lack of response to morphine and remifentanil
for reduction of traumatic fracture, followed by success
with regional anesthesia.

One case series reported experiences with poste-
rior tibial tendon repair, wrist injury repair, and cervical
spine fusion (17). Pain was managed with an increase in
BOAT and fentanyl PCA, an increase in BOAT, and the
addition of fentanyl PCA to the usual dose of BOAT,
respectively. The quality of analgesia was not reported.
All patients returned to their home BOAT doses, as veri-
fied by postdischarge follow-up.

A case series of 7 patients demonstrated adequate
to excellent pain control and continuation of home
doses of BOAT on discharge (18). In 2 patients, BOAT
was stopped in the hospital, and 3 received lower doses.
Four patients had epidurals, and 2 had local anesthetic
infusion pumps, for postoperative analgesia.

Leighton and Crock (19) reported 4 patients on bu-
prenorphine, but we excluded 3 who obtained it illicitly.
The remaining patient experienced good pain control
for caesarean section with plain bupivacaine patient-
controlled epidural analgesia and adjuvant nonsteroidal
antiinflammatory drugs (NSAIDs). Her pain scores re-
mained low 2 hours after her epidural was discontinued.

Another case series of 8 peripartum women dem-

onstrated variable pain control and opioid require-
ments on discharge (20). Of the 5 who delivered by
caesarean section, 3 had epidural infusions postopera-
tively for adequate pain control, and all transitioned
to oral analgesics, although sometimes with difficulty.
One patient received a fentanyl PCA and ketamine
infusion, rather than epidural infusion, with good
pain control. In postdischarge follow-up, 3 women
were found to have relapsed into opioid use, and one
overdosed.

Of the 3 retrospective cohort studies in which
BOAT was continued, 2 focused on parturients. Meyer
et al (21) found that in 61 patients, overall pain scores
and opioid use were modestly higher than in matched
controls. Vilkins et al (22) compared BOAT to metha-
done in caesarean section and found no difference in
postoperative opioid use, complications, or length of
hospital stay.

The third cohort study compared 22 patients on
BOAT with 29 patients on methadone opioid agonist
therapy (OAT) in the setting of a variety of surgeries
(23). The authors found no differences in the efficacy
or side effect profile of postoperative opioids. Eleven
patients had their BOAT continued, and 11 did not
receive their dose on the first day after surgery. Those
who continued their BOAT used less PCA, ketamine,
and NSAIDs.

Summary of Articles in Which BOAT was
Bridged

Buprenorphine was bridged to another mu agonist
in 2 case reports. A woman was switched to fentanyl
patch 3 days before bilateral mastectomies (24). Her
pain was initially poorly controlled with the fentanyl
patch, ketorolac, and a fentanyl PCA. The acute pain
service stopped her PCA, continued the fentanyl patch,
and added oxycodone 10 to 30 mg g3h, resulting in
adequate pain control and discharge on postoperative
day 2.

The second case report concerned a woman on
BOAT 24 mg daily presenting for a vaginal mesh re-
moval and cystoscopy (25). As she had a history of poor
pain control with BOAT continuation for a previous
procedure, she was switched to hydromorphone be-
fore surgery. Her opioid tolerance was noted to be very
high both pre- and post-operatively. She transitioned
to oral hydromorphone on postoperative day 1, and
was discharged with instructions to follow-up with her
usual BOAT provider.
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Record identified by primary database

search (n =1002).
Records identified

» EMBASE (659) of review and

» CINAHL (36) included articles

e Cochrane Central Register of (n=67)

Controlled Trials (116)
Duplicates removed
\4 A4
N =695 N =58

Hand search of (695+ 58) unique abstracts resulted in 69
articles for further review. Articles excluded if they were
deemed irrelevant to the review question or obviously did
not meet inclusion criteria.

criteria.

Full text review of the 69 articles resulted in 18 articles to be
included. Excluded articles were reviews, commentaries, not
relevant to the study question or did not meet inclusion

Fig. 1. PRISM A diagram of selection of studies.

Summary of Articles in Which BOAT was
Interrupted

In 4 case reports, BOAT was interrupted with the
attempt of using other strategies to manage pain.
Brummett et al (26) reported use of dexmedetomidine
infusion for a patient who experienced uncontrolled
postoperative pain, despite high doses of opioids, after
spinal surgery. This patient was discharged on mor-

phine and oxycodone; no follow-up regarding BOAT
was mentioned.

Harrington and Zaydfudim (27) reported a 30-year-
old man who presented with polytrauma after a mo-
torcycle accident. His pain was initially difficult to treat,
but responded to higher doses of opioids. On postad-
mission day 3, his BOAT was restarted, and he experi-
enced unpleasant symptoms and increased opioid use.
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Table 3. Summary of retrospective cohort studies.

Perioperative BOAT
Article (authors Average Mana, t Strat
Daily BOAT gement Sa €8y | procedure or Injury Summary and Reported Outcomes
and year) and Number of
Dose c
Patients
Meyer et al 2010 13.7 mg BOAT continued in 63 Parturient with either | This study of 63 parturient on BOAT compared
(21) patients. C-section or vaginal outcomes to matched controls. A total of 88% of
delivery. included patients had neuraxial techniques prior
to delivery. Opioid use was higher in C-section
group on BOAT.
Maclntyre et al 13.7 mg BOAT continued in 11 7 orthopedic, 5 This retrospective study compared patients
2013 (23) (range 4-32 patients; BOAT disrupted | abdominal, 4 orofacial, | on MOAT and BOAT. For the 22 patients in
mg) in 11 patients. 4 thoracic, and 2 other | the BOAT group, 11 were continued on their
procedures. usual BOAT. Of the 11 who did not receive
their BOAT on the first day after surgery, 8 also
did not receive on the day of surgery. The only
statistically significant finding was that patients
who had BOAT continued had less PCA use
and were also receiving less adjuvants including
NSAIDs and ketamine.
Vilkins et al 2017 | 16.1 mg BOAT continued in 88 Parturient with either | This study focused on postoperative opioid
(22) patients. C-section or vaginal requirements comparing a group of BOAT
delivery. maintained parturients to those on MOAT. They
noted a higher use of ketorolac but less spinal
analgesia in the BOAT group.

Abbreviation: MOAT, methadone opioid agonist therapy.

His opioid use decreased on stopping BOAT, and he was
discharged on oxycodone 120 mg daily.

McCormick et al (28) described a 50-year-old pa-
tient with McArdle disease who presented in acute pain
crisis due to compartment syndrome. His BOAT was not
continued in the hospital. He initially received 12 mg
hydromorphone intravenously over 8 hours, with mini-
mal pain relief. He then underwent emergent bilateral
fasciotomies, and postoperative pain was treated with
a hydromorphone PCA at 0.8 mg as needed with a
15-minute lockout and basal rate of 0.5 mg/hr. He was
discharged on postoperative day 2 with a pain score of
3out of 10 after transitioning to oral oxycodone and
hydromorphone-acetaminophen. His BOAT was re-
started 2 months later.

Finally, a complex patient with familial cardiomy-
opathy and iatrogenic opioid dependence had BOAT
interrupted 12 hours before heart transplant (29). Her
postoperative pain was treated with opioids. Restarting
her BOAT 1 week later was associated with a transient
increase in pain scores. She was discharged on twice her
usual dose of BOAT, as well as gabapentin.

Discussion

How to best treat pain in a patient on BOAT has
been controversial. The main strategies of either con-

tinuing or stopping BOAT before an operation have
been largely based on anecdote and theory. We sought
to review all published literature on patients taking
BOAT who presented for surgery or in acute pain, thus
providing a more evidence-based rationale to manag-
ing patients on BOAT.

As there are no RCTs to settle this issue, we must
work with case reports, case series, and retrospective
cohort studies. These studies do not consistently sup-
port the concern that continuing buprenorphine inter-
feres with the ability to treat surgical or nonsurgical
acute pain. Of the 5 case reports in which BOAT was
continued before surgery, 3 reported at least adequate
pain control (12-14). Two case series reported no spe-
cial difficulty in acute pain management (17,18). Such
findings are consistent with in vivo data that suggest
buprenorphine does not block other opioids and is a
good analgesic (8).

The evidence for continuing BOAT in parturients
seems compelling, as 2 retrospective cohort studies
concluded that adequate pain management is possible
in vaginal or operative delivery (21,22). Meyer et al
(21) noted that overall pain scores and opioid use were
modestly higher than in matched controls not taking
OAT. This heightened pain response is expected and has
been demonstrated in OAT (30). Vilkins et al (22) found
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that pain control in BOAT is noninferior to methadone.
A multicenter RCT found that neonates of mothers on
BOAT had better outcomes than those of mothers on
methadone (31). Therefore continuing BOAT through
the peripartum period seems appropriate.

Patients taking BOAT may have refractory pain
and may require extremely high doses of opioids. Mc-
Cormick et al (28) reported difficulty treating pain after
fasciotomies for compartment syndrome in a patient
with McArdle disease, citing inadequate dosing of
hydromorphone PCA. Increasing the dose to 0.8 mg as
needed with a 15-minute lockout and a basal rate of 0.5
mg/h decreased pain intensity to 3 out of 10. Brummett
et al (26) reported decreasing pain scores to 4 out of
10 after spine surgery with multimodal analgesia and
high doses of opioids, but on transfer to the ward pain
became unmanageable despite 167 mg morphine by
PCA over 13 hours. In this case, transfer to the intensive
care unit for combination of dexmedetomidine infu-
sion and hydromorphone PCA 0.5 mg with a 6-minute
lockout and 0.5 mg/hr basal rate improved pain to
“acceptable.”

The potential blocking effect of buprenorphine
has been cited as contributing to such difficulty treat-
ing acute pain. However, refractory pain could be as-
sociated with opioid tolerance, which is not specific to
buprenorphine. As mentioned, Vilkins et al (22) found
no difference in analgesic requirements between bu-
prenorphine and methadone maintenance in women
having caesarean sections. Methadone and other opi-
oids have also been implicated in refractory pain, and
dexmedetomidine used as a rescue (32).

Interestingly, bridging BOAT preoperatively was
only described in 2 case reports (24,25). Israel and
Poore (24) reported switching to fentanyl patch 3 days
before bilateral mastectomies. Pain control with fen-
tanyl patch and PCA was initially poor, but improved
after discontinuing PCA and adding oxycodone 30 mg
g3h and acetaminophen. Chern et al (25) described a
37-year-old woman who had urogynecologic proce-
dures on separate occasions. For the first procedure she
continued buprenorphine up to the day of surgery, and
for the second she switched to hydromorphone 5 days
before surgery. Her pain was poorly controlled in both
situations; bridging BOAT offered no advantage.

Silva and Rubinstein (14) also reported a patient
undergoing 2 separate but similar operations. A
53-year-old man continued buprenorphine 8 mg 3 times
a day throughout a TKA. Pain was treated with femoral

nerve block and hydromorphone PCA, and he tapered
off additional opioids over 16 weeks with good pain
control throughout, using 6,500 mg morphine equiva-
lents. He then transitioned from BOAT to hydrocodone
in hopes of tapering off all opioids. Two years later,
he had a contralateral TKA while taking hydrocodone
80 mg daily. His pain was poorly controlled despite a
similar analgesic strategy, and he could not participate
in physical therapy because of pain, required manipula-
tion under anesthesia, and used a total of 25,200 mg
morphine equivalents.

Rodgman and Pletsch (29) reported stopping BOAT
12 hours before successful perioperative management
of a heart transplant. The 31- to 42-hour elimination
half-life of buprenorphine in plasma may suggest it was
still in the patient’s system, although the effective half-
life may be shorter (33). Pain was initially controlled
with opioids, but increased to 8 out of 10 on reinitiat-
ing BOAT 1 week later, suggesting the phenomenon of
precipitated withdrawal.

Precipitated withdrawal, rather than maintenance
therapy itself, may have also been implicated in the
case of a 30-year-old man posttrauma from a motor-
cycle collision and requiring high doses of opioids for
pain control. His clinical picture was confounded by
traumatic brain injury and agitation. His agitation and
analgesic needs declined 4 days after injury, and restart-
ing his BOAT was associated with increasing agitation
and analgesic requirements.

The case of a 37-year-old woman continuing BOAT
24 mg daily throughout removal of breast implants was
particularly interesting, as buprenorphine-naloxone
itself was used as the postoperative analgesic (13). She
was prescribed 2 to 4 mg g4h as needed in addition
to her baseline dose, using 72 mg total on each of the
first 2 days postoperatively. By day 11, she had tapered
back to her baseline dose. Her high but effective use
of buprenorphine-naloxone offers evidence against a
ceiling effect or concerns that naloxone component
interferes with analgesia. Heit and Gourlay (17) also
described using increased dose of BOAT as the sole
analgesic, from 4 to 8 mg for 1 week, following a deep
laceration to the wrist.

Strategies of multimodal analgesia, maximizing
nonopioids analgesics, and using regional anesthetic
techniques have been promoted in the setting of opi-
oid tolerance. The effectiveness of intravenous regional
anesthesia, epidural anesthesia, and peripheral nerve
block for patients on BOAT was demonstrated in our
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review (14-16). Thus we echo recommendations to use
regional anesthetic techniques when possible in the
setting of BOAT.

The studies reviewed variably reported difficul-
ties in treating pain in patients taking BOAT; however,
no clear link emerged between continuing BOAT and
these challenges. It remains possible that the challenges
encountered are related to opioid tolerance in general
and the nature of OUD, rather than the pharmacody-
namic properties of buprenorphine. These observations
agree with recent guidelines recommending continu-
ing BOAT perioperatively when possible (34).

The strategies of stopping or bridging BOAT to an-
other opioid may be associated with harm, as only Mc-
Cormick et al (28) reported the patient returning to his
maintenance dose after disruption of BOAT. If patients
discontinue their BOAT, regardless of cause, most will
relapse to opioid use within 1 month (35). Furthermore,
bridging to another opioid requires extra coordination
from the patient and medical team, which does not
seem justified by a clear benefit.

To help meet the complex needs of patients with
OUD, many hospitals now incorporate addiction medi-
cine consult teams (AMCT). An AMCT may integrate
the expertise of physicians, nurses, pharmacists, coun-
sellors, and peer support workers, improving the care
and hospital experience of the patient with OUD (36).
An interdisciplinary approach can also be helpful for
discharge planning, community support, and ongoing
follow-up.

Our study clearly has limitations. Conclusions
drawn from heterogeneous, observational studies are
inherently limited, and we found no prospective stud-
ies. Some studies omitted relevant details, such as the
quality of pain postoperatively. Nevertheless, we hope
that a systematic approach has identified trends that
may better influence decision-making in this area, as
well as areas for further research to better support this
patient group in their perioperative course.
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