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ABSTRACT
Background: Due to its unique pharmacologic properties, efficacy as an analgesic, and role as
a first-line medication for the treatment of opioid use disorder, sublingual buprenorphine has
emerged as a treatment for patients with concurrent chronic pain and opioid use disorders.
One challenge to utilizing buprenorphine is that precipitated opioid withdrawal can result if
this medication is initiated in the presence of other opiates with lesser binding affinities. Micro-
dosing induction regimens utilize a slower titration to avoid the need for a period of absti-
nence from other opiates and decrease the risk of precipitated withdrawal.
Aims: The aim of this article is to present a case where a standardized micro-dosing induction
regimen was used to transition a patient from other opiate analgesia to a sublingual formula-
tion of buprenorphine/naloxone.
Methods: This case took place on an inpatient neurosurgical unit of a Canadian tertiary-care
city hospital. Written informed consent was collected prior to a detailed chart review.
Results: Here we present a case of a postoperative neurosurgical inpatient who was referred to
our team for pain management in the context of chronic pain and a past history of opioid use
disorder. She was successfully transitioned to buprenorphine/naloxone, replacing all other
opioid analgesia, without a period of opioid withdrawal using a micro-dosing induction
regimen.
Conclusions: Sublingual buprenorphine/naloxone can be safe and effective for treatment of
chronic pain, particularly for those with past or current opioid use disorder. Micro-dosing
provides a preferable induction strategy for patients who are not able to tolerate the require-
ment for moderate opioid withdrawal prior to initiation with existing regimens.

RÉSUMÉ
Contexte: En raison de ses propriétés pharmacologiques uniques, de son efficacité en
tant qu’analgésique et de son rôle de médication de première ligne pour le traitement du
trouble de l’usage d’opioïdes, la buprénorphine sublinguale s’est imposée comme traite-
ment pour les patients qui souffrent simultanément de douleur chronique et d’un trouble
de l’usage d’opioïdes. L’un des défis liés à l’utilisation de la buprénorphine est qu’elle
peut donner lieu à un sevrage précipité des opioïdes si l’usage de cette médication est
initié en présence d’autres opiacés dont les affinités de liaison sont moindres. Les
traitements d’induction par microdosage utilisent un titrage plus lent afin d’éviter
qu’une période d’abstinences des autres opiacés soit nécessaire et diminuer le risque
de sevrage précipité.
Objectifs: Présenter un cas où un traitement d’induction par microdosage a été utilisé pour
assurer la transition d’une patiente utilisant d’autres d’autres analgésiques opiacés vers une
formulation sublinguale de buprénorphine/naloxone.
Méthodes: Ce cas s’est déroulé dans l’unité d’hospitalisation en neurochirurgie d’un hôpital de
soins tertiaires d’une ville canadienne. Un consentement éclairé signifié par écrit a été recueilli
avant l’examen approfondi des dossiers.
Résultats: Nous présentons ici le cas d’une patiente hospitalisée en neurochirurgie qui a été
référée à notre équipe après son opération, pour la prise en charge de la douleur dans un
contexte de douleur chronique et d’antécédents d’usage d’opioïdes. En ayant recours à un
traitement d’induction par microdosage, elle a fait la transition vers la buprénorphine/nalox-
one et a remplacé tous les autres analgésiques opioïdes sans période de sevrage des opioïdes.
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Conclusions: La buprénorphine/naloxone sublinguale peut être sécuritaire et efficace pour le
traitement de la douleur chronique, particulièrement pour les personnes qui ont un trouble de
consommation d’opiacés passé ou actuel. Le microdosage constitue une stratégie d’induction
préférable pour les patients qui ne peuvent pas tolérer la nécessité d’un sevrage modéré des
opioïdes avant de débuter les traitements existants.

Introduction

Chronic pain has a prevalence ranging between 11%
and 40% in adult populations.1–3 Opioid analgesics
have been used effectively to rapidly treat acute pain,
but the benefits of using these medications for chronic
pain are questionable.4 There are concerns around
safety, dependence, and misuse of opioid analgesics,
especially when prescribed in high doses.5 Due to its
unique pharmacologic properties, efficacy as an analge-
sic, and role as a first-line medication for the treatment
of opioid use disorder, sublingual buprenorphine as
a treatment for chronic pain has emerged as a recent
area of interest. Though the transdermal and buccal
formulations are formally indicated for chronic pain,
there is growing evidence for the use of sublingual
buprenorphine in the same population.6–10 Compared
directly to full μ-opioid agonists, treatment of chronic
pain with sublingual buprenorphine is associated with
decreased pain and improved quality of life.11

Buprenorphine is a semisynthetic opioid with high μ-
opioid receptor affinity, partial μ-opioid receptor agonism,
κ-opioid receptor inverse agonism, δ-opioid receptor
antagonism, and slow rate of dissociation from the μ-
opioid receptor.6,9,12 These characteristics provide bupre-
norphine a novel mechanism of action for pain relief,
including possible reversal of opioid-induced
hyperalgesia.6,9,13 The pharmacokinetics of buprenorphine
result in a favorable safety profile compared to full μ-opioid
agonists due to a ceiling effect on respiratory depression
and the ability for rapid titration.6,14 Buprenorphine is
sometimes combined with naloxone in a sublingual for-
mulation to discourage intravenous use.15

One challenge to utilizing buprenorphine is that
precipitated opioid withdrawal can result if this medi-
cation is initiated in the presence of other opiates with
lesser binding affinities. Therefore, moderate opioid
withdrawal has historically been required prior to
initiation to ensure that μ-opioid receptors are unoccu-
pied when buprenorphine is introduced. This can be
a significant barrier for patients, especially due to the
expectation of significantly increased pain during the
withdrawal period.16,17

To combat these limitations of conventional bupre-
norphine inductions, novel approaches to induction,
including utilization of short-term transdermal

buprenorphine and sublingual micro-dosing, are being
explored.17,18 Micro-dosing uses a slower titration in
small “micro” doses to avoid the need for a period of
abstinence and decrease the risk of precipitated with-
drawal. These small, incremental doses can be adminis-
tered with overlapping use of full μ-opioid agonists.
A micro-dosing schedule for sublingual buprenorphine
was first introduced by a case series of two patients
describing successful induction in opioid use
disorder.17 Both patients tolerated this induction with-
out experiencing precipitated withdrawal or the need
for opioid withdrawal symptoms prior to induction.
This method was coined “the Bernese method.”17 The
pharmacological hypothesis tested with the Bernese
method is that small amounts of buprenorphine should
not precipitate opioid withdrawal and would eventually
accumulate at the receptor because of the long half-life;
over time, buprenorphine would gradually replace the
full μ-agonist at the opioid receptor.

Here we present a case of a postoperative inpatient
with pre-existing chronic pain and a history of opioid
use disorder who had a successful buprenorphine/nalox-
one induction, without a period of withdrawal or heigh-
tened pain, using a standardized micro-dosing regimen.

Materials and methods

This is a case study of a single patient admitted to
a tertiary-care hospital in Vancouver, British
Columbia, Canada. Informed consent was collected in
writing from the patient prior to data collection. The
paper chart and online medical records from the hos-
pital stay were reviewed and summarized.

Results

The patient was a 59-year-old woman of First Nations
ancestry living with her son in a rural town in British
Columbia, Canada. She was divorced and supported by
social disability. She had been transferred urgently from
her local hospital to our hospital for emergent manage-
ment of an acute subarachnoid hemorrhage secondary
to a ruptured aneurysm.

Her past medical history was significant for 12 years
of chronic pain with contributing diagnoses of
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osteoarthritis, migraine headache, fibromyalgia, and
mild peripheral neuropathy. She also had hepatitis
C virus, major depressive disorder, and mild cognitive
impairment. Her medications prior to hospitalization
were as follows:

(1) Oxycodone/acetaminophen 10 mg/650 mg
orally three times a day

(2) Amitriptyline 50 mg orally once daily
(3) Duloxetine 30 mg orally twice daily
(4) Baclofen 10 mg orally three times a day as

needed
(5) Rabeprazole 20 mg orally once daily.

She had been using oxycodone for pain relief for
many years. She reported taking duloxetine and ami-
triptyline primarily for treatment of depression.

She had a 25-year history of intravenous heroin use
with last use occurring 5 years prior to hospitalization.
She had never received opioid agonist therapy and had
never been to a treatment facility. She had no history of
overdoses. Concern regarding past prescription oxyco-
done overuse was shared with the care team by her son.
There was no history of buying opiate analgesia from
the street or diversion. She had a 45 pack-year history
of cigarette smoking, having cut down from one pack
per day to half a pack per day in the last year. She
denied using alcohol or other illicit substances.

Her subarachnoid hemorrhage was managed surgi-
cally by neurosurgery. Postoperatively she had
a communicating hydrocephalus, which was treated
with external ventricular drain and then a lumbar
drain. Eventually her hydrocephalus stabilized and
lumbar drain was removed.

Postoperatively our complex pain and addiction con-
sult service became involved for pain management. This
service is staffed by psychiatrists with subspecialty train-
ing in pain and addictions who provide consultations for
inpatients on medical, surgical, and psychiatric inpatient
wards. Their scope includes psychological and pharma-
cological management of pain and substance use disor-
ders. She described ongoing headache and stabbing neck
pain radiating to her neck and shoulders. She had mini-
mal pain relief despite being treated with

(1) Acetaminophen 650 mg orally four times a day
(2) Oxycodone 10 mg orally three times a day
(3) Hydromorphone 0.4–2 mg orally every 2 h as

needed
(4) Hydromorphone 0.1–0.4 mg intravenous

every hour as needed.

She was using approximately 5 mg of hydromor-
phone intravenous as needed daily. Her home medica-
tions were continued and she was also treated with
nimodipine for prevention of cerebral vasospasm.

Considering the patient’s history of illicit heroin use
and current use of high-dose opioid analgesics for
chronic pain, a safer opioid medication was recom-
mended and the patient agreed to this.
Buprenorphine/naloxone micro-dosing was initiated
on postoperative day 4 at 0.25 mg sublingual twice
a day with a daily titration to achieve a dose of 12 mg
sublingual daily in one week. The full titration schedule
is detailed in Table 1. The prescribed intravenous
hydromorphone was discontinued on day 1 of bupre-
norphine/naloxone induction but other opioid analge-
sia (oxycodone 10 mg orally three times a day and
hydromorphone 0.4–2 mg orally every 2 h as needed)
were continued during the micro-dosing regimen. Oral
oxycodone and hydromorphone were discontinued
on day 7 of the induction.

Within 2 days of initiation of buprenorphine/
naloxone micro-dosing, she described moderate pain
relief. Throughout the titration, she denied cravings
for opioids and did not experience opioid withdrawal
symptoms. All other opioid analgesics were discon-
tinued on day 7 of the buprenorphine/naloxone
micro-dosing schedule and she was continued on
buprenorphine/naloxone 12 mg daily alone. At this
point she described full relief of head and neck pain.
She tolerated buprenorphine/naloxone well through-
out the micro-dosing schedule and reported no
adverse effects.

Discussion

Here we presented a case of a postoperative inpatient
with ongoing acute on chronic pain complicated by

Table 1. Buprenorphine/naloxone micro-dosing titration schedule.a

Day Buprenorphine dose Buprenorphine/naloxone strength to use

1 0.25 mg sublingual daily Buprenorphine 2 mg/naloxone 0.5 mg
2 0.25 mg sublingual twice daily Buprenorphine 2 mg/naloxone 0.5 mg
3 0.5 mg sublanguage twice daily Buprenorphine 2 mg/naloxone 0.5 mg
4 1 mg sublingual twice daily Buprenorphine 2 mg/naloxone 0.5 mg
5 2 mg sublingual twice daily Buprenorphine 2 mg/naloxone 0.5 mg
6 4 mg sublingual twice daily Buprenorphine 2 mg/naloxone 0.5 mg
7 12 mg sublingual daily Buprenorphine 2 mg/naloxone 0.5 mg

aStarting on day 8, continue buprenorphine/naloxone 12 mg/3 mg (one tab) sublingual once daily.
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a history of opioid use disorder who was referred to our
team for inadequate pain control despite high-dose
opioid analgesia. She tolerated a buprenorphine/nalox-
one induction using a micro-dosing schedule without
symptoms of precipitated withdrawal or worsened pain.
This allowed for induction without the need for pre-
ceding opioid withdrawal symptoms. Given the long-
term use of high-dose opioids, this patient would have
likely experienced significant opioid withdrawal symp-
toms as well as uncontrolled pain if a traditional bupre-
norphine induction had been employed. This protocol
allowed for simplification of the patient’s analgesic regi-
men in the postoperative period and resulted in her
being discharged home on a safer opioid analgesic for
long-term treatment of her chronic pain compared to
what she had been prescribed prior to hospitalization.
The benefits here include significantly reduced risk of
opioid tolerance, dependence, misuse, and overdose.

The previously published case series on micro-
dosing utilized sublingual buprenorphine without
naloxone and was treating patients with opioid use
disorder in the outpatient setting. In contrast to our
study, the opioids used by those patients included street
heroin and prescribed forms of opioid agonist therapy
including diacetylmorphine and methadone.17 These
two patients stabilized on buprenorphine 12 mg and
24 mg sublingual daily, respectively.17 Our patient did
not have active illicit opioid use nor was she on opioid
agonist therapy. She was, however, taking
a considerable amount of opioid analgesia, including
oxycodone (oral) and hydromorphone (oral and intra-
venous). She similarly stabilized on a dose of suboxone/
naloxone of 12 mg sublingual daily. The inpatient set-
ting of our study allowed for regular monitoring for
complications.

A recent review of various formulations of bupre-
norphine for treatment of chronic pain found that
the majority of 25 studies reviewed showed
a significant decrease in pain versus comparator,
which was generally placebo and more rarely other
analgesics.9 The vast majority of the studies examined
transdermal buprenorphine with some finding that
compared to tramadol and immediate-release oxyco-
done, transdermal buprenorphine was actually found
to be inferior.19,20 A single study included in this
review compared buprenorphine/naloxone once
daily dosing (average dose 14.93/3.73 mg) versus
methadone for treatment of chronic pain in patients
with opioid use disorder and found a significant
reduction in pain in both groups.21 An earlier review
of sublingual buprenorphine as an analgesic in
chronic pain concluded, based on ten studies that
were mostly observational in nature, that there was

a plausible role for sublingual buprenorphine in
chronic pain but that further high-quality studies
were needed.7 Another review similarly provides sup-
port for transdermal and buccal formulations of
buprenorphine in chronic pain commenting on the
general underutilization of this effective medication
and frequency of underdosing due to gaps in practi-
tioner education.10

The case presented here represents not only
a novel induction method but also a novel applica-
tion given that the patient was experiencing acute on
chronic pain. This adds to existing evidence that
buprenorphine has safety and efficacy equivalent to
that of morphine when used in inpatient settings to
treat acute pain with the added benefit of less fre-
quent administration.22 Interestingly, there is dis-
agreement in the literature on treatment of acute
pain in the perioperative period for patients who
are on buprenorphine prior to surgery, with some
studies suggesting that buprenorphine may result in
difficult-to-control postoperative pain, leading some
to suggest that it should be discontinued prior to
elective surgeries.23 However, our case suggests that
buprenorphine/naloxone, used mindfully, may be
a useful tool rather than a barrier to treatment in
the postoperative period. Additionally, a micro-
dosing regimen of buprenorphine may be useful in
such cases where buprenorphine needs to be
restarted after being discontinued for perioperative
pain management.

Currently, sublingual buprenorphine, including
the buprenorphine/naloxone formulation, is consid-
ered off-label for use in chronic pain, in contrast to
the buprenorphine transdermal patch and buccal
film.10 Growing evidence for the efficacy and safety
of sublingual buprenorphine in chronic pain should
prompt re-evaluation of this. We specifically want to
highlight the need for future research into the effi-
cacy of sublingual buprenorphine/naloxone for
chronic pain given its superior safety profile in the
context of the opioid overdose crisis. Future research
is needed to evaluate the efficacy and safety for
micro-dosing regimens for buprenorphine/naloxone
induction in larger populations of patients with
chronic pain in both the inpatient and outpatient
settings. Careful attention should be paid to the
potential for buprenorphine/naloxone to replace less-
safe alternatives such as other opioid analgesics,
including methadone. Future research should also
look beyond safety and efficacy into the impact that
transition to once-daily administration of buprenor-
phine/naloxone for pain control in complex patients
can have on quality of life. In our case, we show how
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a complex analgesia regimen requiring many daily
doses can be effectively consolidated into a single-
dose treatment that manages pain consistently over
a 24-h period.

In conclusion, this case represents the first docu-
mentation in the literature of a micro-dosing regimen
being used for transition from other opioids to bupre-
norphine/naloxone for treatment of chronic pain. It
provides important preliminary evidence that sublin-
gual buprenorphine/naloxone can be safe and effective
for treatment of chronic pain without the requirement
for opioid withdrawal prior to initiation.
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