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CASE STUDY

Case report: Successful induction 
of buprenorphine/naloxone using 
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Abstract 

Background: The requirement for moderate withdrawal prior to initiation can be a barrier to buprenorphine/nalox-
one induction.

Case presentation: We aimed to use a microdosing regimen to initiate regular dosing of buprenorphine/nalox-
one in a high-risk patient with a history of failed initiations due, in part, to withdrawal symptoms. Using an assertive 
outreach model and a buprenorphine/naloxone microdosing schedule, we initiated treatment of an individual’s 
opioid use disorder. There was a successful buprenorphine/naloxone microdosing induction as the team reached a 
therapeutic dose of buprenorphine/naloxone. Including the induction period, the medication was used consistently 
for 4 weeks.

Conclusions: A microdosing schedule can be used to induce a patient onto buprenorphine/naloxone with no 
apparent withdrawal; gradually reducing illicit substance use. This case report builds on previous literature, highlight-
ing ways to minimize barriers to induction of buprenorphine/naloxone, using a microdosing schedule and assertive 
outreach. Given the safety profile of buprenorphine and its potential to be a lifesaving intervention, a larger study of 
microdosing is indicated.
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Background
Over the past 10 years, rates of opioid-related over-
dose deaths and opioid-related harms have drastically 
increased in British Columbia [1]. Since 2015, illicit drug 
use has surpassed suicide as the major cause of unnatu-
ral deaths in BC, with fentanyl-related overdoses impli-
cated as the leading cause of illicit drug overdoses [1]. 
This public health crisis of historical scale has taken more 
lives than the HIV epidemic in the early 1990′s [2]. The 
latter at its peak (1995) was identified as the cause of a 

total of 1764 mortalities in Canada [3] compared to 4588 
reported apparent opioid-related deaths in Canada in 
2018 [4] when, approximately four people lost their lives 
to overdose every day in BC [1].

Opioid agonist treatment (OAT) has been shown to 
reduce morbidity and mortality among patients with opi-
oid use disorder (OUD) [5–10]. Buprenorphine/naloxone 
has become the recommended first-line OAT in Canada 
based on its preferable safety profile and efficacy [11, 12].

Buprenorphine is a partial μ agonist, with high receptor 
affinity resulting in a slow dissociation from the recep-
tor and prolonged activity. Naloxone has minimal effect 
when taken orally and is introduced to the formula to 
minimize diversion. The pharmacokinetics of buprenor-
phine/naloxone result in a favourable safety profile due to 
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a ceiling effect on respiratory depression and the ability 
for rapid titration. Precipitated withdrawal can result if 
buprenorphine/naloxone is introduced in the presence of 
other opiates with lesser-binding affinities, such as heroin 
or methadone; therefore, patients are required to be in 
moderate withdrawal prior to induction.

Need for withdrawal prior to induction is acknowl-
edged as a challenge for choosing OAT with buprenor-
phine/naloxone (BUP/NLX). This requirement mandates 
the patients to time their withdrawal to match an office-
based appointment, and to be supervised for several 
hours. This is a barrier for a variety of reasons, such as 
lack of clinic space or staffing to monitor the induction, 
and also patients’ anxiety, impulsivity, work or school 
commitments interfering with such a long stay in the 
clinic. In addition to the fluctuating level of conscious-
ness associated with high opioid use, tolerating the high 
cravings to use during the timed withdrawal which is 
required for office induction is another inherent chal-
lenge for this method. While home BUP/NLX induction 
strategies have offered an alternative to the need for with-
drawal in clinic, there remains a selected patient popula-
tion for whom the requirement for moderate withdrawal 
prior to initiation will remain a barrier regardless of the 
setting [13, 14]. Patients may also be fearful of precipi-
tated withdrawal, which is associated with usual induc-
tion starting before adequate withdrawal. Moreover, 
precipitated withdrawal is perceived by some providers a 
barrier for adopting home induction with buprenorphine 
[15]. These barriers may encourage patients towards 
other OAT medications with less favourable safety pro-
file such as methadone or slow-release oral morphine. 
Microdosing inductions can preclude the requirement 
for the withdrawal prior to induction and also may 
decrease the risk of precipitated withdrawal. Ultimately, 
it will also provide patients keen on starting OAT with 
BUP/NLX with more options.

A microdosing schedule for buprenorphine was first 
introduced and trialed in 2010 by Hamming et  al. in 
Bern, Switzerland [16], followed by a more recent report 
of two cases of successful induction of buprenorphine/
naloxone in 2016 [17]. The first case was induction of 
buprenorphine/naloxone using a microdosing schedule 
starting at 0.2 mg daily and titrated up to 12 mg daily 
over 9 days, with gradual reduction and eventual cessa-
tion of illicit heroin use over this time [16]. The second 
case was a gradual cross-titration of methadone and 
diacetylmorphine to buprenorphine/naloxone starting 
at 0.2  mg and titrated up to 24  mg over 28  days [17]. 
Both patients tolerated this induction without report-
ing the experience of precipitated withdrawal or need 
for withdrawal from opiates prior to induction. This 
method has been coined “The Bernese Method” [16]. 

The pharmacological hypothesis tested in the Bernese 
Method is that small amounts of buprenorphine doses 
should not precipitate opioid withdrawal, but because 
of its relatively long half-life, accumulates at the recep-
tor gradually replacing the full μ-agonist (e.g. fentanyl, 
heroin) at the opioid receptor. This was successfully 
shown with these two cases presented by Hamming; 
however, this has not been replicated in the current 
practice literature [16, 17].

There has been growing interest in the Bernese Method 
in Vancouver, BC, Canada, as healthcare providers strug-
gle to find ways to reduce mortality in the context of a 
public health emergency. To date, there has been con-
siderable effort to engage individuals who use opioids in 
opioid agonist treatment, as well as to provide overdose 
response kits and personnel to manage acute overdoses 
[18]. The Bernese Method is a potential compliment to 
patients who want treatment with buprenorphine/nalox-
one, but are adverse to the traditional induction method 
because of the need for withdrawal and/or have difficulty 
attending scheduled appointments. This method has also 
shown promise for other indications such as pain man-
agement [19].

Apart from above-mentioned barriers, there remains 
other challenges for home induction with BUP/NLX. 
Home induction works best for patients who have sta-
ble housing, relatively good cognitive function, and are 
organized enough to reliably follow instructions. Unfor-
tunately, this is not the case for most of patients who are 
served by the outreach programs, patients with severe 
opioid use disorder, high rates of cognitive impairment 
and major mental health illness in the most vulnerable 
opioid using population i.e. homeless population that 
can interfere with their ability to come to a clinic, tol-
erate withdrawal, and stay for induction and as a result 
precludes them often from successful home induction. 
Provision of microdosing within an outreach program 
can make buprenorphine/naloxone treatment accessible 
to high-risk patients who have difficulty attending office-
based appointments or complying with a home-based 
protocol. Assertive outreach, part of this model of care, 
involves flexible delivery of integrated health services by 
an interdisciplinary team and is an established model for 
engaging patients with complex needs that have not been 
met in traditional office-based settings [20, 21]. The Inner 
City Youth Program (ICYP) uses this approach with high-
risk youth who are living with moderate to severe mental 
illness and/or substance use disorders, and psychoso-
cial and/or medical complexities. The ICYP is located at 
Foundry Vancouver Granville, which is a “one-stop shop” 
health centre in downtown Vancouver for young people 
aged 12–24, which includes support to family members 
and caregivers. Care is provided by an interdisciplinary 
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team of peers and professionals through clinic-based and 
outreach services.

In February 2018, we began using a microdosing regi-
men to initiate regular dosing of buprenorphine/naloxone 
in ICYP patients with significant barriers to induction, 
such as developmental disabilities, homelessness, and 
psychosis. We used assertive outreach to identify and 
locate patients with OUD who were not receiving OAT 
and offer them buprenorphine/naloxone microdosing 
induction on the spot. OAT prescribers offered weekly 
outreach, and interdisciplinary team members provided 
case management and supported patients with their OAT 
and other related goals. Patients were linked to primary 
care, psychiatry, peer support and other services.

In the first 6  months of this program, 14 people, 
18–25  years-old with severe disordered use of multiple 
substances and comorbid mental illness, and history of 
residential instability and poverty were engaged in care 
with 8 successful inductions and no instances of precipi-
tated withdrawal. This method has also attracted growing 
interest among other clinics in our community. As there 
are limited published reports on this topic, we present 
a case report for discussion to contribute to the body of 
evidence. Specifically, we present a case of a patient suc-
cessfully completing buprenorphine/naloxone induction, 
without reporting a period of withdrawal, using a micro-
dosing schedule delivered via assertive outreach. Success 
was defined as reaching a therapeutic dose of Suboxone 
for a minimum of 30 consecutive days.

Case presentation
The patient was a 55-year-old male, a parent of one of our 
youth outreach patients. He reported being First Nations, 
living in a single-room-occupancy hotel, and supported 
by income assistance. He had a long history of opioid and 
stimulant use disorders. Given the incredible urgency 
and need for flexibly service delivery in the context of 
OAT, he was taken as a patient in our youth outreach 
program to help family members in innovative ways. His 
presentation was complicated by an evolving left leg cel-
lulitis, untreated hepatitis C, and a history of gout. At the 
time of initial assessment, he was not taking any medica-
tions. Our team was consulted to see him for buprenor-
phine/naloxone microdosing induction in his residence. 
Visiting the patient in his residence was used as a meas-
ure to lower the threshold for access to care and improve 
his engagement with the treatment.

On initial assessment, the patient self-reported inject-
ing 200  mg of heroin daily 200  mg of crystal metham-
phetamine every 3 days. The actual amounts used was 
difficult to measure given the variability in chemical 
make-up and potency of heroin and other street drugs in 

Vancouver, including their adulteration with fentanyl and 
other contaminants [22, 23].

The patient had previously trialed methadone but had 
relapsed. He had multiple trials of traditional buprenor-
phine/naloxone inductions but was unable to complete 
them due to his intolerance of withdrawal symptoms. He 
had experienced at least one overdose requiring resusci-
tation with naloxone.

Outreach visits to this patient began February 28, 2018 
and he was seen four times (out of five attempted vis-
its) over 3 weeks at his residence. The patient was pre-
scribed a buprenorphine/naloxone microdosing regimen 
(see Fig. 1). The BUP/NLX tablets were split by the local 
pharmacy for off-label administration of small doses in 
microdosing protocol. Since the smallest available dose 
in Canada is 2 mg, it was more practical to split the tab-
lets into 0.25 mg as opposed to 0.2 mg, which was pre-
scribed in Bernese Method. The patient was instructed 
to use decreasing doses of heroin as buprenorphine/
naloxone doses increased, then to stop heroin once the 
buprenorphine dose reached 12  mg. He completed the 
microdosing regimen and over the course of 7 days his 
dose was titrated to 12 mg daily. On day 8 the dose was 
increased to 16 mg daily and the patient abstained from 
illicit drugs. Despite the team offering to deliver the med-
ication to the patient’s home, he chose to pick them up 
himself daily from the pharmacy. The outreach team sup-
ported him with reminders to pick up his medications 
regularly. Due to a prescription error, he missed 3 days of 
his buprenorphine/naloxone (March 20–23, 2018), and a 
relapse of heroin and crystal methamphetamine ensued. 
A subsequent retrial of buprenorphine/naloxone micro-
dosing induction was prescribed, but the patient did not 
pick up his medications, and was difficult to find for fol-
low up.

The patient was seen again on outreach visits to his 
residence and neighbourhood starting on May 14, 2018. 
He was contemplative about quitting heroin. He wanted 
to retrial the microdosing induction method. We con-
ducted a medical history, screening for major health con-
cerns, liver failure, other medications and allergies. Blood 
work from December 2017 showed normal complete 
blood count, electrolytes, blood urea nitrogen, and cre-
atinine. December 2016 liver function tests were normal. 
A microdosing buprenorphine/naloxone regimen was 
re-prescribed, along with a blood requisition for updated 
liver function tests, human immunodeficiency virus, 
treponema pallidum, hepatitis B virus, complete blood 
count, electrolytes, blood urea nitrogen, and creatinine. 
Medication was dispensed daily to the patient at a phar-
macy situated across the street from his residence. The 
prescriber and the pharmacy stayed in close phone and 
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in-person connection regarding dosage adjustments and 
medication adherence.

The patient picked up and took all but two doses in the 
first week.

There were no symptoms of withdrawal throughout 
the induction. This was documented via the patients 
self-report and the clinicians’ overall assessment of the 
patient’s withdrawal symptoms as the use of standard-
ized tools was neither feasible nor necessary given that 
withdrawal prior to induction is not a requirement in 
microdosing technique. The patient reduced illicit heroin 
use to 200 mg every 2 days during the week of the micro-
dosing. The patient had mild cravings when he reached 
12 mg, though decreased his use to 100 mg every three 
days. Follow up was challenging because the patient had 
difficulty keeping appointments, and we were not always 
able to locate him on outreach. The team looked for the 
patient in his home and in the neighborhood, and after 
several attempts assessed him on May 28, 2018. At the 
time, he was on 12 mg daily. He continued to self-report 
using heroin 500 mg every 3 days and experiencing crav-
ings, so his dose was increased to 16 mg. He continued 
to stay on buprenorphine/naloxone 16 mg daily, with no 
further missed doses.

He was assessed again on June 11, 2018. Notably, a 
painful left leg cellulitis persisted, and he continued to 
use heroin 500  mg every 3  days when he felt leg pain. 
While he reported mild cravings, he reported using 

heroin to manage pain. The team connected him to a 
nearby primary care clinic for wound care and antibiot-
ics. The dose of buprenorphine/naloxone was increased 
to 20 mg daily. He adhered to his agonist medication till 
August 27, 2018 and reported using 50 mg approximately 
every 4 days, which he was willing to taper. Interestingly, 
he reported no longer using any other illicit substances. 
The outreach team supported him to connect with an 
adult-oriented primary care and OAT clinic, and his care 
was transferred accordingly.

Discussion and conclusions
We presented a case of an induction to buprenor-
phine/naloxone using a microdosing schedule (Bernese 
Method) with no apparent withdrawal. The induction 
was conducted successfully as part of the outreach vis-
its to the patient’s residence in a single-room-occupancy 
hotel in downtown Vancouver. The outreach component, 
which sets this apart from the Bernese Method alone, 
aimed to promote adherence and minimize barriers for 
patients with multiple treatment failures and complex 
medical comorbidities. The combination of buprenor-
phine/naloxone safety profile, and flexible microdos-
ing schedule are well suited to the outreach model and 
a complex patient population. Further studies could 
study the effectives of microdosing as compared to out-
reach component towards the effectiveness of the over-
all model for instance by comparing patients receiving 

Fig. 1 Buprenorphine/naloxone microdosing regimen (daily witness ingestion). The team partnered with a local pharmacy who were able to 
split that tablets for microdosing. The tablet splitting may not have been 100% accurate, however it was effective for this patient, given that the 
technique is to start low and gradually increase and best practice for dosing has yet to be established
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outreach intervention with microdosing induction or 
regular buprenorphine dose induction. However such a 
study will be very challenging because traditional induc-
tion methods have been limited in their utility due to the 
profound executive dysfunction in this population. They 
are migratory and difficult to locate. They are impul-
sive in their substance use and struggle so much with 
their organization and planning that traditional induc-
tion methods are for the most part impractical. The flex-
ibility that microdosing affords in the real-world allows 
induction to occur in a much more resource-efficient and 
achievable way.

This report shows that a microdosing schedule can be 
used to induce a patient onto buprenorphine/naloxone, 
with no apparent withdrawal, and reduced illicit sub-
stance use. Secondary benefits included increased con-
nection with the healthcare team, and treatment of the 
patient’s cellulitis.

Further carefully designed research is needed to build 
evidence regarding the viability and efficacy of the 
Bernese Method in an outreach setting.  The optimum 
dosing schedule has yet to be defined. A major limitation 
of this method is the continued illicit opiate use during 
the initial phases of the induction. The OAT may reduce 
or stop opioid use, but that is not the only rationale for it. 
Harm reduction is a pragmatic approach which focuses 
on immediacy of needs, patient-chosen goals, and on 
reducing the harms. Individuals with opioid use disorder 
are at extraordinarily high risk of mortality and morbid-
ity. Opioid agonist therapy can lead to reduced opioid 
use, but it is also an evidence-based harm- reduction 
treatment in individuals who are continuing to use opi-
oids. These include a reduction in overdoses, infectious 
diseases, legal problems, hospitalization and a greater 
stability and engagement in mental and physical health 
services. In addition, as in this case, usual induction is not 
an option for some patients and microdosing technique 
within the outreach program provides an alternative to 
ongoing use and not engaging with any sort of treatment. 
Hence, offering microdosing despite continued use in 
such cases can be considered a pragmatic harm reduction 
approach and may even decrease the overall risk of over-
dose by focussing on patients’ chosen goals and imme-
diacy of their needs, engaging them with the treatment, 
and addressing often multiple concurrent illnesses such 
as hepatitis C, HIV, and psychosis. These yet need to be 
evaluated in further studies.” Also, given the high initial 
attrition rate of buprenorphine maintenance treatment 
ranging between 10 and 24% [24–26] in the first week, it 
is critical that novel and innovative approaches are used 
to overcome obstacles to initiation, e.g. requirement 
for withdrawal prior to induction. The Bernese Method 

delivered by an outreach team is a promising alternative 
to overcomes this obstacle while minimizing the risk for 
overdoses at a critical and vulnerable time. Another limi-
tation is missing standard measurements of withdrawal 
and urine drug screen for illicit drug use, as the with-
drawal was assessed by clinician impression and patient 
self-report. This could be partly explained by less than 
ideal setting of an outreach visit requiring optimal use of 
the time in a short encounter. Such measures would have 
allowed for a full evaluation and comparison with exist-
ing described methods. Also, the splitting of BUN/NLX 
tablets might not have been 100% accurate in this study; 
however, it was effective in that the premise is to start 
low and gradually increase. Best practice for dosing has 
yet to be established and dosing accuracy would need to 
be assured for future studies. Further research needs to 
explore feasibility of the Bernese Method in an outreach 
setting with a larger group of patients and warrants a 
comparison of the protocol versus current best practice. 
Further study is also needed to clarify which interven-
tions may have assisted this patient to discontinue meth-
amphetamine use as part of this intervention.

This case report explores a novel way to minimize 
barriers to induction of first-line opioid agonist treat-
ment in Canada, buprenorphine/naloxone, by elimi-
nating withdrawal symptoms in this phase, using a 
microdosing regimen based on the Bernese Method, 
provided as part of an outreach program.
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Background and Objectives: Buprenorphine/naloxone has been
shown to be effective in the treatment of opioid use disorder. Due to
its pharmacological properties, induction can be challenging, time-
consuming, and result in sudden onset of withdrawal symptoms.
Methods: Retrospective case series (n¼ 2).
Results: Two patients with opioid use disorder were successfully
started on buprenorphine/naloxone using a rapid micro-induction
technique that did not cause precipitated withdrawal or require
preceding cessation of other opioids.
Discussion and Conclusions: These cases provide an alternative
method for starting buprenorphine/naloxone that offers unique
benefits compared to protocols previously described in the literature.
Scientific Significance: This method can be used to minimize
barriers to opioid agonist therapy. (Am J Addict 2019;XX:1–4)

INTRODUCTION

Deaths caused by opioid overdose have been rising in both
Canada and the United States.1,2 This increase has been
observed in both illicit and prescription opioid users.3,4

Overprescribing practices and the availability of inexpensive
high-potency synthetic opioids, such as fentanyl, have been
implicated in this alarming change.5–7

Buprenorphine/naloxone has been shown to effectively
treat opioid use disorder and has been recommended as first-

line therapy.8–11 Buprenorphine, a partial mu-opioid receptor
agonist, can also be used to provide analgesia while carrying a
more favorable safety profile compared to full mu-opioid
agonists.12,13 It is often combined with naloxone, a competi-
tive opioid receptor antagonist with minimal oral and
sublingual absorption, to discourage intravenous use.14

When administered at target doses, buprenorphine/naloxone
has been shown to decrease binding of other opioids, thereby
decreasing the likelihood of overdose.15 This is due to
buprenorphine’s mu-opioid receptor binding affinity, which is
significantly higher than other opioids.16 This high receptor
binding affinity is also responsible for buprenorphine’s ability
to displace other opioids and cause sudden onset of withdrawal
symptoms, also known as precipitated withdrawal.13

In order to avoid this withdrawal effect, when buprenor-
phine/naloxone is first administered, patients are required to be
in mild-to-moderate withdrawal from all other opioids.9,10 The
recommended period of abstinence can range from 12 to 16
hours for short-acting opioids such as hydromorphone or
diacetylmorphine (heroin) and upwards of 48 hours for longer-
acting opioids such as methadone.11 Furthermore, traditional
buprenorphine/naloxone induction involves the administra-
tion of small doses with an assessment of withdrawal
symptoms after each dose.9,10 For these reasons, traditional
induction can be time-consuming and difficult for patients to
tolerate.8,17 A “micro-dosing” regimen which does not require
prior withdrawal has been described in the literature in an
outpatient setting.18 However, a limitation of this method is
the significant length of time required to reach a therapeutic
dose.

Here we present two cases in which inpatients were
successfully started on buprenorphine/naloxone using a rapid
micro-induction technique that did not require preceding
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withdrawal or cause precipitated withdrawal. Written consent
was obtained from both patients.

CASE 1

A 33-year old woman was brought to the emergency
department at a tertiary care hospital in Vancouver, British
Columbia after being struck by a vehicle. She was treated
surgically for a subdural hematoma and a left proximal humerus
fracture was managed conservatively. Her past medical history
included severe opioid use disorder, severe alcohol use
disorder, fetal alcohol spectrum disorder, hepatitis C virus,
right brachial artery aneurysm, and remote left index finger
amputation secondary to infection. Prior to admission, she was
not taking prescription medications and reported using
approximately .5 grams of intravenous heroin per day. During
her admission, the patient experienced symptoms of opioid
withdrawal and was receiving intravenous hydromorphone for
treatment of withdrawal and pain. She also supplemented these
medications with illicit intravenous heroin provided to her in
hospital by friends. She was then seen by our complex pain and
addiction consult team. Physical examination revealed exten-
sive track marks on both of her upper extremities and neck. A
urine drug screen (UDS) was positive for opiates and negative
for fentanyl and methadone. She expressed interest in starting
opioid agonist treatment opioid agonist treatment (OAT) and
was assessed to be candidate for buprenorphine/naloxone.

At the time of induction, the patient was experiencing
minimal withdrawal symptoms with a clinical opioid
withdrawal score clinical opioid withdrawal scale (COWS)
of 2.19 While continuing to receive intravenous hydro-
morphone, she completed a rapid micro-induction. She was
started on buprenorphine/naloxone .25mg sublingual (SL)
every four hours (q4h) and received four doses on Day 1. Her
dosewas doubled each day until Day 4when she received 2mg
SL q4h. Her buprenorphine/naloxone was then consolidated to
a single daily dose of 16mg on Day 5. The full titration
schedule is detailed in Table 1. The patient experienced no
increase in withdrawal symptoms suggestive of precipitated
withdrawal. Her dose was continued at 16mg for the duration

of her admission and she continued to endorse no cravings for
opioids. She also denied ongoing illicit use of heroin.

CASE 2

A 40-year old man was brought to the emergency department
at the same tertiary care hospital after being found unresponsive
in a residential drug treatment facility. Hewas diagnosedwith an
opioid overdose and treated successfully with intramuscular
naloxone. He was subsequently diagnosed and treated for
rhabdomyolysis, aspiration pneumonia, and compartment
syndrome of the right forearm. His past medical history was
significant for severe opioid use disorder, severe stimulant use
disorder, ulcerative colitis, and gastroesophageal reflux disease.
Hewas takingnoprescriptionmedicationsprior to admission and
reported that hewas previously using intranasal heroin daily.Our
complexpain andaddiction consult teamwasasked to seehimfor
post-operative pain management. He was initially treated with
intravenous fentanyl, which was transitioned to oral hydro-
morphone. Approximately 1week into the admission, the patient
had a surgical graft procedure. During this post-operative period,
he expressed interest in OAT in the form of buprenorphine/
naloxone and was deemed to be an appropriate candidate.

While continuing to receiveoralhydromorphone,hecompleted
a rapid micro-induction. On Day 1, he received buprenorphine/
naloxone .5mgSL every three hours (q3h) for a total offive doses.
This was doubled on the next day and consolidated in to a single
dose of 12mg on Day 3. The full titration schedule is detailed in
Table 2. Prior to induction, the patient had a COWS score of zero.
He reported no symptoms suggestive of precipitated withdrawal
and both his pain and withdrawal were well controlled after
induction was completed. There were no further cravings for
opioids and hewas discharged to a residential treatment facility on
a daily buprenorphine/naloxone dose of 12mg.

DISCUSSION

Here we have described two cases in which inpatients with
pre-existing opioid use disorder were started on

TABLE 1. Titration schedule for Case 1

Buprenorphine/Naloxone� Hydromorphone

Dosing Total Daily Dose Dosing Total Daily Dose

Day 0 N/A 1-4mg IV q4h PRN 3mg
Day 1 0.25g SL q4h 1mg 1-4mg IV q4h PRN 11mg
Day 2 0.5mg SL q4h 2.5mg 1-4mg IV q4h PRN 15mg
Day 3 1mg SL q4h 5mg 1-4mg IV q4h PRN 15mg
Day 4 2mg SL q4h 8mg 1-4mg IV q4h PRN 4mg
Day 5 16mg SL daily 16mg Discontinued

�Expressed as milligrams of buprenorphine in buprenorphine/naloxone sublingual tablet.
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buprenorphine/naloxone using a rapid micro-dosing induction
protocol. Both required treatment for post-operative pain in
addition to withdrawal symptoms. Each patient reached a
therapeutic dose of buprenorphine/naloxone without requiring
a period of opioid withdrawal prior to initiation. During this
time, they continued to receive short-acting opioids without
experiencing precipitated withdrawal symptoms. Following
induction, both patients were maintained on buprenorphine/
naloxone in hospital and did not experience withdrawal
symptoms or cravings for illicit opioids.

The strength of this study is the demonstration of an
alternative induction technique in a monitored setting that
allowed for accurate assessment of therapeutic effect, as well
as complications. In the first case, while there were no
objective or subjective symptoms of precipitated with-
drawal, there was an increase in hydromorphone use on the
first day of induction. Initially this was concerning for
perhaps masking withdrawal symptoms. However, review of
the patient’s chart revealed that the majority of the
hydromorphone (7mg out of total daily dose of 11mg)
was received before buprenorphine/naloxone was adminis-
tered. As well, the total daily dose on Days 1–3 was
consistent with hydromorphone use prior to induction, with
the minimal use on Day 0 being an anomaly.

To our knowledge, the only known existing micro-dosing
protocol for buprenorphine in the literature is the “Bernese
method” which has been described in a case series.18 This
protocol utilized the administration of buprenorphine at
“micro” doses either daily or twice daily in an effort to avoid
precipitated withdrawal. The hypothesis was that small,
successive doses of buprenorphine would slowly accumulate
at the mu-opioid receptor. Our study postulated that doses
could be administered more rapidly given buprenorphine’s
time to peak plasma concentration of approximately 1 hour.14

The two patients in the Bernese method study took 10 days or
greater to reach a therapeutic dose, whereas our two patients
reached therapeutic doses in 3 to 5 days.While both patients in
the previously described method started with a single dose of
0.2mg on the first day, our patients received a higher starting
dose that was dosed frequently. This allowed for the total dose
on the first day of our method to be much higher. In contrast to
the cases presented here, the Bernese method was demon-
strated in an outpatient setting. Rapid induction is important in

an inpatient setting where discharges are generally not delayed
to complete buprenorphine/naloxone induction. The use of
this protocol could increase the number of patients leaving
hospital on a therapeutic dose.

In the cases presented, a traditional induction would have
required the cessation of all opioids, which were serving a
dual purpose of treating pain and withdrawal symptoms. It is
unlikely that these patients would have been able to tolerate
this required period of abstinence, effectively excluding
them from this first-line treatment for their opioid use
disorder. This can be extrapolated to an outpatient setting,
where high-risk patients with opioid use disorder have
difficulty initiating buprenorphine/naloxone due to the
requirement of being in withdrawal.17 The complexity of
the induction process has been seen as a barrier to
buprenorphine/naloxone use among physicians.20 Eliminat-
ing the need for preceding withdrawal and simplifying the
induction process could increase the availability of opioid
agonist treatment. This protocol may also be applicable in
patients with chronic pain who are receiving high doses of
prescribed opioids. In addition to being an effective pain
medication, buprenorphine/naloxone carries a better safety
profile than other opioids.12,13 Thus, rapid micro-induction
of buprenorphine/naloxone could be used to decrease risk of
overdose in patients taking prescribed opioids and optimize
long-term quality of life.

Wewould suggest that this protocol be tested in an inpatient
setting for patients with opioid use disorder who meet existing
criteria for buprenorphine/naloxone treatment.9–11 Given the
strong evidence for buprenorphine/naloxone, it is imperative
that research efforts are focused on eliminating barriers to its
use. Micro-dosing is a possible solution to the requirement for
preceding opioid withdrawal and risk of precipitated with-
drawal that deters many patients from utilizing this therapy.
Future research is needed to examine the safety and efficacy of
micro-dosing inductions in diverse samples. This should be
done for patients receiving short-acting opioids, such as in our
cases, and also longer-acting opioid formulations such as
methadone.

Declaration of Interest
The authors report no conflicts of interest. The authors

alone are responsible for the content and writing of this paper.

TABLE 2. Titration schedule for Case 2

Buprenorphine/Naloxone� Hydromorphone

Dosing Total Daily Dose Dosing Total Daily Dose

Day 0 N/A 3mg PO q4h regular 2-4mg PO q4h PRN 24mg
Day 1 0.5mg SL q3h 2.5mg 3mg PO q4h regular 2-4mg PO q4h PRN 26mg
Day 2 1mg SL q3h 8mg 3mg PO q4h regular 2-4mg PO q4h PRN 24mg
Day 3 12mg SL daily 12mg Discontinued

�Expressed as milligrams of buprenorphine in buprenorphine/naloxone sublingual tablet.

Klaire et al. February–March 2019 3

R

4July 2019Rapid Micro-Induction of Buprenorphine/Naloxone July 2019264



d
of
g

e
a
s
e
g
e
g,
e
e
f
o
t-
e
d
n
f
n
y
n
f
e

nt
g
e
e
s
or
h-
y.
of
e
ur
s

s
r.

e

3

REFERENCES

1. Special Advisory Committee on the Epidemic of Opioid Overdoses.
National report: Apparent opioid-related deaths in Canada (January 2016
to March 2018). https://www.canada.ca/en/public-health/services/
publications/healthy-living/national-report-apparent-opioid-related-
deaths-released-september-2018.html. Published September 2018.
Accessed September 27, 2018.

2. National Institute on Drug Abuse. Overdose Death Rates. https://www.
drugabuse.gov/related-topics/trends-statistics/overdose-death-rates.
Published August 2018. Accessed September 27, 2018.

3. Rudd RA, Aleshire N, Zibbell JE, et al. Increases in drug and opioid
overdose deaths—United States, 2000-2014. Am J Transplant. 2016;16:
1323–1327.

4. Seth P, Rudd RA, Noonan RK, et al. Quantifying the epidemic of
prescription opioid overdose deaths. In: American Public Health
Association; 2018.

5. Ciccarone D. Fentanyl in the US heroin supply: A rapidly changing risk
environment. Int. J. Drug Policy. 2017;46:107–111.

6. Madras BK. The surge of opioid use, addiction, and overdoses:
Responsibility and response of the us health care system. JAMA
Psychiatry 2017;74:441–442.

7. Compton WM, Jones CM, Baldwin GT. Relationship between nonmedi-
cal prescription-opioid use and heroin use. N Engl J Med. 2016;374:
154–163.

8. Mattick RP, Breen C, Kimber J, et al. Buprenorphine maintenance versus
placebo or methadone maintenance for opioid dependence. Cochrane
Database Syst Rev. 2014;2.

9. Bruneau J, Ahamad K, Goyer M-È, et al. Management of opioid use
disorders: A national clinical practice guideline. Can Med Assoc J.
2018;190:E247–E257.

10. Kampman K, Jarvis M. American Society of Addiction Medicine
(ASAM) national practice guideline for the use of medications in the
treatment of addiction involving opioid use. J Addict Med. 2015;9:358.

11. British Columbia Centre on Substance Use. A Guideline for the Clinical
Management of Opioid Use Disorder. http://www.bccsu.ca/wp-content/
uploads/2017/06/BC-OUD-Guidelines_June2017.pdf. Published June
2017. Accessed September 27, 2018.

12. Daitch J, Frey ME, Silver D, et al. Conversion of chronic pain patients
from full-opioid agonists to sublingual buprenorphine. Pain Physician.
2012;15:ES59–ES66.

13. Orman JS, Keating GM. Spotlight on buprenorphine/naloxone in the
treatment of opioid dependence. CNS Drugs 2009;23:899–902.

14. Chiang CN, Hawks RL. Pharmacokinetics of the combination tablet of
buprenorphine and naloxone. Drug Alcohol Depend 2003;70:S39–S47.

15. Greenwald MK, Johanson C-E, Moody DE, et al. Effects of
buprenorphine maintenance dose on m-opioid receptor availability,
plasma concentrations, and antagonist blockade in heroin-dependent
volunteers. Neuropsychopharmacology. 2003;28:2000.

16. Volpe DA, Tobin GAM, Mellon RD, et al. Uniform assessment and
ranking of opioid mu receptor binding constants for selected opioid drugs.
Regul Toxicol Pharmacol 2011;59:385–390.

17. Hser YI, Saxon AJ, Huang D, et al. Treatment retention among patients
randomized to buprenorphine/naloxone compared to methadone in a
multi-site trial. Addiction. 2014;109:79–87.

18. H€ammig R, Kemter A, Strasser J, et al. Use of microdoses for induction of
buprenorphine treatment with overlapping full opioid agonist use: The
Bernese method. Subst Abuse Rehabil. 2016;7:99.

19. Wesson DR, Ling W. The clinical opiate withdrawal scale (COWS).
J Psychoactive Drugs. 2003;35:253–259.

20. Netherland J, Botsko M, Egan JE, et al. Factors affecting willingness to
provide buprenorphine treatment. J Subst Abuse Treat. 2009;36:
244–251.

4 Rapid Micro-Induction of Buprenorphine/Naloxone February–March 2019Klaire et al. July 2019 265



'DWH���BBBBBBBBBBBBBBBBBBBBBBBBBB�7LPH���BBBBBBBBBBBBBBBBBBBBBBBBBB

/$%25$725<�� �8ULQH�GUXJ�VFUHHQ��LQFOXGLQJ�PHWKDGRQH�PHWDEROLWHV��IHQWDQ\O��R[\&2'21(�DQG�RSLDWHV���
�8ULQH�+&*�IRU�IHPDOH�SDWLHQWV��(PHUJ�RQO\��±�QRWLI\�SK\VLFLDQ�EHIRUH�LQGXFWLRQ�LI�+&*�SRVLWLYH�
�+&*��EORRG��IRU�IHPDOH�SDWLHQWV�±�QRWLI\�SK\VLFLDQ�EHIRUH�LQGXFWLRQ�LI�+&*�SRVLWLYH�

0(',&$7,216�

67$1'$5'�0,&52'26,1*�,1'8&7,21�����6WDUW�RQ��BBBBBBBBBBBBBBBBB��GDWH��DW�BBBBBBBBBB��KRXUV�

'D\ EXSUHQRUSKLQH�GRVH�DQG�LQWHUYDO EXSUHQRUSKLQH���QDOR[RQH�VWUHQJWK�WR�XVH 4XDQWLW\�SHU�GRVH

�� ����PJ�VXEOLQJXDO�GDLO\� EXSUHQRUSKLQH���PJ���QDOR[RQH�����PJ� ����WDE�

� ����PJ�VXEOLQJXDO�%,' EXSUHQRUSKLQH���PJ���QDOR[RQH�����PJ ����WDE

� ��PJ�VXEOLQJXDO�%,' EXSUHQRUSKLQH���PJ���QDOR[RQH�����PJ ����WDE

� ��PJ�VXEOLQJXDO�%,' EXSUHQRUSKLQH���PJ���QDOR[RQH�����PJ ��WDE

� ��PJ�VXEOLQJXDO�%,' EXSUHQRUSKLQH���PJ�±�QDOR[RQH�����PJ ��WDEV

6WDUWLQJ�RQ�'D\����JLYH�EXSUHQRUSKLQH�QDOR[RQH����PJ����WDE��VXEOLQJXDO�RQFH�GDLO\�$1'�VWDUW�EXSUHQRUSKLQH�
QDOR[RQH�BBBBBBBB�PJ�VXEOLQJXDO�4�+�351�ZLWKGUDZDO�V\PSWRPV�$1'�GLVFRQWLQXH�DOO�RSLRLGV�RWKHU�WKDQ�
EXSUHQRUSKLQH�QDOR[RQH��

5$3,'�0,&52'26,1*�,1'8&7,21����������6WDUW�RQ��BBBBBBBBBBBBBBBBB��GDWH��DW�BBBBBBBBBB��KRXUV�

'RVHV EXSUHQRUSKLQH�GRVH�DQG�LQWHUYDO EXSUHQRUSKLQH���QDOR[RQH�VWUHQJWK�WR�XVH 4XDQWLW\�SHU�GRVH

��WR�� ����PJ�VXEOLQJXDO�4�+�[���GRVHV EXSUHQRUSKLQH���PJ���QDOR[RQH�����PJ ����WDE

��WR��� ��PJ�VXEOLQJXDO�4�+�[���GRVHV EXSUHQRUSKLQH���PJ���QDOR[RQH�����PJ ����WDE

6WDUWLQJ���KRXUV�DIWHU�WKH�ODVW�GRVH��L�H��GRVH�QXPEHU������JLYH�EXSUHQRUSKLQH�QDOR[RQH�BBBBBBBB�PJ�VXEOLQJXDO�
RQFH�GDLO\�$1'�VWDUW�EXSUHQRUSKLQH�QDOR[RQH�BBBBBBBB�PJ�VXEOLQJXDO�4�+�351�ZLWKGUDZDO�V\PSWRPV�$1'
GLVFRQWLQXH�DOO�RSLRLGV�RWKHU�WKDQ�EXSUHQRUSKLQH�QDOR[RQH��

�%XSUHQRUSKLQH�QDOR[RQH�LV�GRVHG�EDVHG�RQ�EXSUHQRUSKLQH�FRPSRQHQW���

$GYLVH�SDWLHQW�WR�GLVVROYH�WDEOHW�FRPSOHWHO\�XQGHU�WKH�WRQJXH��ZKLFK�FDQ�WDNH�XS�WR����PLQXWHV����
'2�127�VZDOORZ�VDOLYD�RU�WDEOHW��WDON�RU�GULQN�GXULQJ�WKLV�WLPH��

1RWHV�WR�3UHVFULEHU���
5HIHU�WR�EXSUHQRUSKLQH�QDOR[RQH�SUHVFULELQJ�JXLGHOLQHV�IURP�&ROOHJH�RI�3K\VLFLDQV�DQG�
6XUJHRQV�RI�%&�RQ�UHYHUVH�RI�SDJH����SDJH��$����
7KH�SK\VLFLDQ�RUGHULQJ�EXSUHQRUSKLQH�QDOR[RQH�PXVW�FDOO�WKH�SDWLHQW¶V�FRPPXQLW\�SKDUPDF\�WR�
GLVFRQWLQXH�DQ\�RQJRLQJ�SURYLVLRQ�RI�RSLRLGV�LQ�WKH�FRPPXQLW\��

BBBBBBBBBBBBBBBBBBBBBBBBB� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� BBBBBBBBBBBBB�
3UHVFULEHU¶V�6LJQDWXUH� 3ULQWHG�1DPH�

9&+�9$�332������,�5HY�$8*������
&ROOHJH�,'�



'DWH���BBBBBBBBBBBBBBBBBBBBBBBBBB�7LPH���BBBBBBBBBBBBBBBBBBBBBBBBBB�

���2WKHU�DV�QHHGHG�RSLRLG�PHGLFDWLRQ�IRU�ZLWKGUDZDO�V\PSWRPV��

+ROG�351�RSLRLG�LI�VHGDWHG��UHVSLUDWRU\�UDWH�EHORZ����SHU�PLQXWH��RU�6S2��EHORZ�������
'LVFRQWLQXH�351�RSLRLG��VHH�LQVWUXFWLRQV�RQ�SDJH���IRU�WLPLQJ�RI�GLVFRQWLQXDWLRQ��

�PRUSKLQH�BBBBBBBBBB�PJ�32�RU�BBBBBBBBBB�PJ�68%&87�4�+�351�
�25��

�+<'52PRUSKRQH�BBBBBBBBBB�PJ�32�RU�BBBBBBBBBB�PJ�68%&87�4�+�351�
�25��

�R[\&2'21(�BBBBBBBBBB�PJ�32�4�+�351�

���$GMXQFW�PHGLFDWLRQV�IRU�ZLWKGUDZDO�PDQDJHPHQW��

�GLPHQK\'5,1$7(����PJ�32�,9�4�+�351�QDXVHD�YRPLWLQJ��PD[LPXP�����PJ�SHU�GD\��

�RQGDQVHWURQ���PJ�32�,9�4�+�351�QDXVHD�YRPLWLQJ�

�DFHWDPLQRSKHQ�����WR�����PJ�32�4�+�351�SDLQ��PD[LPXP���J�SHU����KRXU�SHULRG�IURP�DOO�VRXUFHV��

�LEXSURIHQ�����WR�����PJ�32�4�+�351�SDLQ��PD[LPXP�����J�SHU����KRXU�SHULRG��

�FORQLGLQH�����PJ�32�4�+�351�ZLWKGUDZDO�V\PSWRPV��PD[LPXP�����PJ�SHU�GD\���+ROG�LI�6%3�OHVV�WKDQ�����PP+J�
RU�'%3�OHVV�WKDQ����PP+J��

�ORSHUDPLGH���PJ�32�4,'�351�GLDUUKHD��0D[LPXP����PJ�SHU����KRXUV��

�]RSLFORQH������PJ�32�4+6�351�LQVRPQLD��0D\�UHSHDW�[���GRVH�

BBBBBBBBBBBBBBBBBBBBBBBBB� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� BBBBBBBBBBBBB�
3UHVFULEHU¶V�6LJQDWXUH� 3ULQWHG�1DPH�

9&+�9$�332������,�5HY�$8*������
&ROOHJH�,'�



WKH�0HWKDGRQH�DQG�
%XSUHQRUSKLQH��&OLQLFDO�3UDFWLFH�*XLGHOLQHV

6DIH�3UHVFULELQJ�RI�'UXJV�ZLWK�3RWHQWLDO�
IRU�0LVXVH�'LYHUVLRQ��LQFOXGLQJ



The American Journal on Addictions, 29: 531–535, 2020
© 2020 American Academy of Addiction Psychiatry
ISSN: 1055-0496 print / 1521-0391 online
DOI: 10.1111/ajad.13050

A Case Report: Rapid Micro‐Induction of Buprenorphine/
Naloxone to Administer Buprenorphine Extended‐Release in
an Adolescent With Severe Opioid Use Disorder

Pouya Azar, MD, FRCPC,1 James S.H. Wong, BSc ,2 Sara Jassemi, MD, FRCPC,3

Eva Moore, MD, MSPH,3 Dzung X. Vo, MD, FAAP, FSAHM,3 Mohammadali Nikoo, MD ,2

Samantha Young, MD, FRCPC4,5

1Vancouver General Hospital, University of British Columbia, Vancouver, British Columbia, Canada
2Addictions and Concurrent Disorders Research Group, Department of Psychiatry, Institute of Mental Health, University of British
Columbia, Vancouver, British Columbia, Canada
3Department of Pediatrics, Division of Adolescent Health and Medicine, B.C. Children’s Hospital, University of British Columbia,
Vancouver, British Columbia, Canada
4British Columbia Centre on Substance Use, British Columbia Centre for Excellence, St. Paul’s Hospital, Vancouver, British
Columbia, Canada
5Department of Medicine, Interdepartmental Division of Addiction Medicine, St. Paul’s Hospital, Vancouver, British Columbia,
Canada

Background and Objectives: Buprenorphine extended‐release
(BUP‐XR) is a monthly injectable form of opioid agonist therapy.
Before its administration, a minimum 7‐day induction period with a
transmucosal buprenorphine‐containing product is recommended.
Methods: Case report (n= 1).
Results: A 16‐year‐old female with active, severe opioid use
disorder (OUD) and stimulant use disorder, hepatitis C virus,
co‐occurring mental health disorders, and complex social stressors
had five recent overdoses requiring naloxone. She had previously
been treated with methadone and several trials of sublingual
buprenorphine/naloxone, but would quickly discontinue the
treatment. Using a rapid micro‐induction protocol, buprenorphine/
naloxone was administered for 3 days. On day 4, 300mg BUP‐XR
was administered subcutaneously. Minimal withdrawal symptoms
occurred, despite recent fentanyl use.
Discussion and Conclusions: A rapid sublingual buprenorphine/
naloxone micro‐induction was successfully used to initiate
BUP‐XR, thereby eliminating the abstinence period prior to
buprenorphine/naloxone administration, shortening the induction
period, and minimizing withdrawal.
Scientific Significance: This is the first reported case of using rapid
micro‐induction as a bridge to initiate BUP‐XR. By reducing the
length of induction to 4 days and minimizing withdrawal, this
induction method can make BUP‐XR more accessible to patients

who would otherwise refuse the medication due to concerns of
enduring withdrawal. (Am J Addict 2020;29:531–535)

INTRODUCTION

North America is experiencing a public health crisis as
opioid overdoses and deaths have dramatically increased over
recent years. In 2016, the life expectancy in the United States
and Canada stopped increasing, attributed to the rising opioid
overdose‐related deaths.1,2

Buprenorphine extended‐release (BUP‐XR) is a monthly
injectable form of opioid agonist therapy (OAT) approved for
the management of moderate to severe opioid use disorder
(OUD) in adults.3 BUP‐XR is subcutaneously injected,
provides sustained exposure of buprenorphine to block
the subjective effects (ie, drug liking) of other opioids over
a 1‐month dosing interval, and reduces withdrawal and
craving symptoms4—potentially providing protection to
individuals at high risk of fatal overdose. Depot injections
of buprenorphine can reduce the treatment burden on
clinicians and patients by negating the need for adherence
to a daily oral medication regimen. In a randomized,
double‐blind, phase 3 trial conducted comparing the
efficacy and safety of BUP‐XR with placebo for
participants with OUD, the participants’ percentage
abstinence was significantly higher in the BUP‐XR group
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than in the placebo group.4 While still not widely available in
Canada, in November 2018, BUP‐XR was approved by
Health Canada for the treatment of moderate to severe OUD.5

This followed approval of the drug by the US Food and Drug
Administration (FDA) in November 2017.6

Before administration of BUP‐XR, it is recommended that
patients receive a transmucosal buprenorphine‐containing
product, such as buprenorphine/naloxone, at a dose that
controls withdrawal symptoms for a minimum of 7 days.3

Buprenorphine is a partial μ‐opioid receptor agonist with
high binding affinity but lower intrinsic activity than other
opioids, such as heroin and methadone.7 Initiation of
buprenorphine can result in “precipitated withdrawal”
whereby circulating full agonists are rapidly displaced,
resulting in relative reduced activity at the opioid receptor.
To prevent precipitated withdrawal from occurring, patients
are required to be in at least mild to moderate opioid
withdrawal and abstinent from all other opioids before
buprenorphine‐containing products are initiated.8,9

Traditional buprenorphine induction is thereby often
challenging and time‐consuming for patients to tolerate,
which can be a barrier for many patients who need this
potentially life‐saving therapy the most.

To overcome these difficulties, novel approaches to
induction are currently being explored. These include a
transdermal fentanyl bridge, a micro‐induction technique,
and a rapid micro‐induction technique.10‐12 The first method
involves the use of a transdermal fentanyl patch to transition
patients from methadone to buprenorphine/naloxone.12 The
patch is applied, and all other opioids are discontinued. Once
the opioids are completely cleared from the patient, the patch
is removed, and a buprenorphine/naloxone induction can
begin immediately. Micro‐induction, also known as micro‐
dosing and originally described as the “Bernese method,”
involves the administration of small buprenorphine doses
once to twice daily while overlapping with a full opioid
agonist, hydromorphone, so patients reach therapeutic doses
in a few days to weeks.10 Rapid micro‐induction builds upon
the basis of micro‐induction, but the administration of
buprenorphine occurs every 3 to 4 hours, resulting in
patients reaching therapeutic doses in just 3 to 5 days.11

Compared with micro‐induction, rapid micro‐induction
significantly reduces the time to induction. These
aforementioned induction methods all eliminate the period
of abstinence proceeding induction and minimize the
withdrawal symptoms experienced by the patient.

Treatment of OUD in youth can be complex due to the
scarcity of evidence‐based guidelines and youth‐focused
treatment resources. Furthermore, youth have specific and
varied neurodevelopmental challenges that affect the way
they interact with the treatment. For instance, the maturation
of specific brain regions associated with motivation and
impulsivity primarily occurs during adolescence and
emerging adulthood.13 Regardless, medication for OUD
endorsed by a growing number of medical associations,
such as the American Academy of Pediatrics, is still widely

underutilized.14,15 A monthly injectable formulation
of buprenorphine used in combination with a rapid
micro‐induction protocol can be especially beneficial for
youth as this approach can improve adherence by
minimizing withdrawal symptoms and reducing the time
of induction.

Here, we present a case utilizing a rapid sublingual
buprenorphine/naloxone micro‐induction to initiate BUP‐XR
in an adolescent patient with severe OUD admitted to a
tertiary pediatric hospital in Vancouver, British Columbia,
Canada. Written informed consent was obtained.

CASE HISTORY

A 16‐year‐old female was admitted to a pediatric hospital
in British Columbia, presenting with hematemesis and
cellulitis. Approximately 4 hours prior to admission, she
had used fentanyl and crystal methamphetamine by injection.
Her initial vitals at admission were the following: blood
pressure of 120/84 mm Hg, oxygen saturation of 97% on
room air, heart rate of 96 beats per minute, body temperature
of 36.8°C, and Glasgow Coma Scale (GCS) score of 15.
Physical examination revealed track marks on her arms and
cellulitis of her right arm. A urine drug screen (UDS) was
positive for opioids, fentanyl, and amphetamines. She was
started on cephalexin for cellulitis and treated with
omeprazole for hematemesis, which resolved while in
hospital.

Her past medical history included severe OUD and
stimulant use disorder, generalized anxiety disorder,
posttraumatic stress disorder, major depressive disorder, and
attention‐deficit hyperactivity disorder. She had a significant
history of developmental and intergenerational trauma,
and a history of suicidal ideation with several previous
suicide attempts. Past medications included methadone,
buprenorphine/naloxone, and medroxyprogesterone acetate.
She also had several medical complications of substance use,
which included a recent diagnosis of hepatitis C virus. Due to
parent‐child relational conflicts, she was under voluntary care
through the provincial child protective services, and resided in
a group home for youth with high‐risk street involvement;
however, she frequently did not stay there and was
street‐involved. She had several community supports,
including a child protection social worker, and an outreach
concurrent disorders clinician. The patient was also in a
romantic relationship with another high‐risk youth with OUD,
and had reported incidents of intimate partner violence. She
demonstrated many strengths at the times her mental status
was clear, including insight and motivation to recover, and
deep caring and empathy for others.

With regard to her substance use history, the patient, since
age 15, has been injecting illicit fentanyl 0.5 to 1 g per day
and crystal methamphetamine daily. When not using, she
experienced symptoms of withdrawal and cravings. She had
multiple recent overdoses requiring administrations of
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naloxone, resulting in five inpatient hospitalizations at the
pediatric hospital. At her most recent hospitalization 1 month
prior to this presentation, she had expressed interest in
starting OAT, which was a rare window of opportunity for
engagement as she had historically been unwilling to start
treatment. Using a 3‐day rapid micro‐induction protocol, she
was initiated on buprenorphine/naloxone and reached a total
daily dose of 12 mg, which controlled her cravings and
withdrawal symptoms.11 However, she did not fill her
prescription for buprenorphine/naloxone upon discharge.

Considering the patient’s previous treatment attempts with
daily dosed formulations of methadone and buprenorphine/
naloxone had been unsuccessful, along with her multiple
psychiatric comorbidities, psychosocial barriers, and overdose
history; BUP‐XR was obtained through Health Canada’s
Special Access Program with agreement from the patient. Due
to the patient’s prior success with a 3‐day induction, a
buprenorphine/naloxone rapid micro‐induction protocol was
used to transition her onto 300mg BUP‐XR within 4 days, as
seen in Table 1. In addition to short‐acting hydromorphone,
several ancillary nonopioid drugs were used—clonazepam and
dimenhydrinate for anxiety and nausea, respectively, on day 1,
clonidine for residual withdrawal symptoms on day 1,
quetiapine for sleep, and ibuprofen for the BUP‐XR
injection on day 4. The maximum Clinical Opiate
Withdrawal Scale (COWS) score was 6 throughout
induction. The patient’s COWS score ranged from 2 to 6 on
days 1 and 2, and 2 to 4 on days 3 and 4. There were no signs
of precipitated withdrawal at any point during the induction.

While the induction and administration of BUP‐XR was
successful, the patient did not return for her subsequent dose.
She relapsed into illicit fentanyl and crystal methamphetamine
use, which was self‐reported and confirmed by a positive UDS.
The OAT prescribing team made several attempts to reach out
to her, but was unsuccessful.

DISCUSSION

Here we have presented a case of an adolescent inpatient
with severe OUD successfully started on BUP‐XR using a
rapid micro‐induction of sublingual buprenorphine/naloxone.
The strength of this case is the demonstration of a novel

induction protocol to administer BUP‐XR, which may be a
lower barrier and more tolerable for patients due to the
reduced length of time and minimal withdrawal symptoms.
BUP‐XR may have also helped to keep the patient alive, and
reversed her recent pattern of multiple overdoses in rapid
succession. Multiple contributing factors may explain why
this patient did not return for her second dose of BUP‐XR.
The patient’s underlying mental health concerns and
psychosocial challenges were neither adequately nor
concurrently addressed. She went back to using illicit
fentanyl and crystal methamphetamine, as she reported that
she wanted to experience the intoxication effects of these
substances and to self‐medicate her posttraumatic stress
disorder symptoms. Therefore, while the induction itself was
successful to initiate BUP‐XR, it exists on a spectrum of
inter‐sectoral therapies to treat addiction. Since this
admission with the administration of BUP‐XR, the patient
has not re‐presented herself to the pediatric emergency
department with an overdose requiring naloxone. She has
been accessing more community harm reduction resources,
has continued to follow‐up with her mental health clinician,
and has been staying at her group home more consistently.
All of this have been made possible by providing her the
opportunity to remain in the community without the need of
multiple emergency room and inpatient admissions.

To our knowledge, there have been two micro‐induction
protocols published. The “Bernese method” used the
administration of sublingual buprenorphine at “microdoses”
either once or twice daily to avoid precipitated withdrawal
symptoms in an outpatient setting, where the patients
reached therapeutic doses in 10 or more days.10 Based on
the hypothesis that buprenorphine’s time to reach peak
plasma concentrations is approximately 1 hour, a more rapid
protocol was developed to be primarily used in an inpatient
setting, which has been described in this case report and a
previous case series.11 This protocol, termed “rapid micro‐
induction” uses small doses of sublingual buprenorphine/
naloxone administered every 3 to 4 hours, resulting in
patients reaching therapeutic doses in just 3 to 5 days. Rapid
micro‐induction offers many advantages over standard
induction, which has been seen as a hurdle to the use of
buprenorphine/naloxone among clinicians.16 Standard
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TABLE 1. Rapid micro‐induction titration schedule

Hydromorphone (oral) Buprenorphine/naloxone (sublingual)a BUP‐XR (subcutaneous)

Dosing Total dose received Dosing Total dose received Dose administered

Day 1 1‐3 mg q3h prn 15 mg 0.5 mg q3h 3 mg
Day 2 1‐3 mg q3h prn 5 mg 1mg q3h 7 mg
Day 3 Discontinued 8 mg daily 8 mg
Day 4 Discontinued 300 mg

BUP‐XR= buprenorphine extended‐release; prn= as needed; q __ h= every __ hours.
aExpressed as mg of buprenorphine component.



induction requires the patient to be abstinent from all
opioids and thus be subjected to at least mild to moderate
withdrawal symptoms. Rapid micro‐induction eliminates
the abstinence period and reduces the risk of precipitated
withdrawal. Furthermore, it minimizes symptoms of
withdrawal and craving. While rapid micro‐induction is a
possible solution in overcoming the barriers patients
encounter during standard induction, further research is
needed to examine its efficacy and safety in a larger, more
diverse patient population and its applicability to an
outpatient setting.

The rapid micro‐induction used here to initiate BUP‐XR
was based on clinical experience and a previous case series.11

The safest starting dose of buprenorphine/naloxone that
would not precipitate withdrawal was determined to be
0.5 mg, while the frequency of dosing was based on
buprenorphine’s time to reach the maximum plasma levels.
The hydromorphone was administered as needed to best meet
the patient’s baseline opioid requirements. It should be noted
that as the buprenorphine dosing increased throughout the
induction, the use of hydromorphone decreased.

Another important aspect is that the treatment of OUD in
adolescents differs from than in adults. OAT is strongly
recommended because of the high risk of overdose and death
associated with continued opioid use.14,17,18 Moreover,
randomized controlled trials for OAT in adolescents with
OUD have only been conducted for buprenorphine.17 A study
examining the youth perspective also found that
buprenorphine was perceived to be more effective than
methadone in reducing cravings and eliminating withdrawal
symptoms, and less stigmatizing.19 It is thereby
recommended that buprenorphine be the OAT of choice in
adolescent patients.17,18 In this case, BUP‐XR was chosen
due to the patient’s previous adherence challenges to daily
dosed formulations of methadone and sublingual
buprenorphine/naloxone. BUP‐XR offers several advantages
over sublingual buprenorphine. It does not require daily
administration or pharmacy visits, and reduces the risk of
diversion and illicit opioid use. It has also been shown to be
effective in blocking the subjective pleasurable and
reinforcing effects of opioids in individuals with moderate
or severe OUD.4,20

This case demonstrates a novel approach and application
of the rapid micro‐induction protocol to initiate BUP‐XR. By
minimizing withdrawal symptoms and reducing the risk of
precipitated withdrawal and length of induction, this
innovative method may improve the accessibility of
BUP‐XR to patients with OUD.
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