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Abstract
Background  Buprenorphine is an effective and safe treatment for opioid use disorder, but the requirement for 
moderate opioid withdrawal symptoms to emerge prior to initiation is a significant treatment barrier.

Case Presentation  We report on two cases of hospitalized patients with severe, active opioid use disorder, in which 
we initiated treatment with transdermal buprenorphine over 48 h, followed by the administration of a single dose of 
sublingual buprenorphine/naloxone and then extended-release subcutaneous buprenorphine. The patients did not 
experience precipitated withdrawal and only had mild withdrawal symptoms.

Conclusions  This provides preliminary evidence for a rapid induction strategy that may improve tolerability, 
caregiver burden, and treatment retention as compared to previous induction strategies.

Keywords  Low-dose induction, Micro-induction, Micro-dosing buprenorphine, Transdermal, Subcutaneous, Butrans, 
Sublocade
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Background
Buprenorphine is a partial µ-opioid receptor agonist 
widely used for the treatment of opioid use disorder 
(OUD) [1]. It has a superior safety profile compared to 
full µ-opioid receptor agonists due to its ceiling effect 
for respiratory depression [2]. However, its high bind-
ing affinity leads to displacement of other opioids dur-
ing induction, which can cause precipitated withdrawal 
[3]. To avoid this phenomenon when being started 
on buprenorphine, patients are typically instructed to 
abstain from opioids until objective withdrawal symp-
toms emerge. This is a major treatment barrier, as many 
patients are unwilling to undergo this period of opioid 
withdrawal [4].

To date, several alternative induction strategies have 
been used to combat the challenges of standard induc-
tion. In the low-dose induction protocol (originally 
known as the Bernese method, and previously known 
as micro-dosing and micro-induction), low doses of 
buprenorphine are administered multiple times per day, 
combined with a full µ-opioid agonist, such as hydro-
morphone, removing the need for withdrawal symptoms 
to emerge prior to treatment initiation [5]. Our team has 
developed several accelerated low-dose induction pro-
tocols, built upon the Bernese method, the most recent 
of which involves the use of transdermal buprenorphine 
(BUP-TD), followed by a switch to sublingual buprenor-
phine (BUP/NX) in 48  h [6–10]. This method, known 
as the IPPAS method, involves the application of twelve 
20 µg/h patches (BuTrans®) over 48 h, and provides simi-
lar predicted plasma concentrations achieved by our 

SL rapid low-dose protocol, which has been clinically 
robust at our hospital and used for hundreds of patients 
[6, 10, 11]. After a two-day induction period, the patient 
is switched to a therapeutic dose of SL buprenorphine/
naloxone.

The IPPAS method is rapid, convenient, and reduces 
the chance of withdrawal symptoms, which may improve 
tolerability and treatment retention. In this paper, we 
sought to utilize the IPPAS method to start patients on 
injectable long-acting buprenorphine, Sublocade® (BUP-
XR), following 48-hour rapid induction with BUP-TD. 
Compared to daily standard of care medication (liq-
uid methadone or BUP-SL), BUP-XR has been shown 
to provide longer treatment retention, greater opioid 
abstinence, and less opioid craving [12]. In this paper, 
we describe two cases of patients who were successfully 
started on buprenorphine using this method. Pharmaco-
kinetic predictions of buprenorphine plasma concentra-
tion with time were generated for each case (Fig. 1).

Case Presentation
Case 1
A 52-year-old man on disability, residing in supported 
housing, was admitted to a tertiary care hospital for acute 
kidney failure. His past medical history included hepa-
titis C, laparoscopic cholecystectomy for gallstones, left 
knee injury, and a previous nasal fracture. His substance 
use history included stimulant and opioid use disorders 
for 10 years, starting with daily cocaine and intermittent 
heroin use. Two years prior, he had transitioned to using 
unregulated fentanyl. Prior to admission, he was using 

Fig. 1  Pharmacokinetic model simulations of buprenorphine plasma concentration-time values for patients presented in Case 1 (A) and Case 2 (B). BUP-
TD patches were applied at 0 and 24 h. At 48 h (dotted line), all applied patches were removed and BUP-XR was administered. In Case A, additional 4 mg 
doses of BUP/NX were administered for withdrawal management. Plasma concentration modelling was performed using an integrated model combin-
ing two previously published population pharmacokinetic models: Priestley et al. [13] (BUP-TD and BUP/NX) and Jones et al. [14] (BUP-XR). Sublingual 
bioavailability was reduced to 0.35 (from 0.426) in Priestley et al.’s model to account for the reduced bioavailability of sublingual tablets compared to 
the buccal film formulation. Pharmacokinetic analysis was performed in R v4.0.3 using the RxODE package [15]. Our BUP-TD protocol provides similar 
predicted plasma concentrations to our SL rapid low-dose induction protocol [10]. 
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200 mg of intravenous and inhaled unregulated fentanyl 
per day. He had a past trial of methadone up to 80  mg 
daily, but discontinued treatment as he felt fentanyl 
helped him balance out the effects of stimulants. He had 
also been offered SL BUP/NX, but the fear of withdrawal 
symptoms during the induction period had discouraged 
him from taking it. On the day of admission, he reported 
that he last used cocaine the same morning and last used 
fentanyl the day prior. His urine drug screen tested posi-
tive for fentanyl, methadone, opiates, and cocaine.

On the day of admission, he received 8–16  mg oral 
(PO) hydromorphone every 1  h (q1h) as needed for 
the management of pain and opioid withdrawal. He 
expressed that his goal was abstinence from unregulated 
opioids, noting that lately he was using opioids primarily 
to prevent withdrawal symptoms. Furthermore, he was 
interested in the BUP-XR depot because he found daily 
medication administration challenging.

He subsequently completed a BUP-TD induction 
over 48  h while continuing to receive hydromorphone 
as needed (Table  1). On the first day of induction, six 
20  µg/h TD buprenorphine patches were applied to the 
patient’s back. After 24  h, six additional patches were 
applied. All patches were removed 48  h post induction, 
and he received 4  mg SL BUP/NX. He then received 
300  mg SC BUP-XR four hours later. No precipitated 
withdrawal occurred during the induction period, as the 
clinical opiate withdrawal scale (COWS) score at baseline 
was 6 and subsequently decreased [16]. He received 4 mg 
SL BUP/NX PRN for withdrawal management, which 
was discontinued upon discharge. He was provided with 
an appointment with an outpatient addiction psychia-
trist to receive his next BUP-XR injection. He remained 
on BUP-XR for several months prior to relapse. In his 
follow-up appointments preceding relapse, there were no 
reports of withdrawal symptoms or overdoses.

Case 2
A 34-year-old woman, receiving social support for dis-
ability, and living with her mother in a private resi-
dence, was admitted to the same tertiary care hospital 
for asthma exacerbation and pneumonia. Her medi-
cal history included asthma, brachial plexopathy, and 
a right-hand fracture in 2018. Psychiatric history was 
significant for major depressive disorder (treated with 
sertraline), and self-reported ADHD. Her substance use 
history included opioid and stimulant use disorders, 
beginning four years prior. On admission, she endorsed 
smoking approximately 1 gram of unregulated fentanyl. 
She denied intravenous drug use or history of overdose. 
Past opioid agonist treatment (OAT) included BUP-XR 
depot injections (Sublocade®), which she was no longer 
taking. More recently, she was started on 500  mg daily 
of slow-release oral morphine (SROM, Kadian®), but had 

ongoing fentanyl due to cravings and withdrawal symp-
toms. She reported that her last fentanyl use was on the 
day of admission. Her urine drug screen was positive for 
fentanyl and opiates, and negative for cocaine, benzodi-
azepines, cannabis, and amphetamines.

On the day of admission, she was treated with azithro-
mycin and ceftriaxone by the internal medicine team for 
pneumonia. She received 500 mg of SROM once daily, as 
well as the following medications for withdrawal man-
agement: 10-20 mg of oral morphine every 4 h as needed, 
8-32 mg of oral hydromorphone every 3 h as needed, and 
4-16  mg of subcutaneous hydromorphone every 3  h as 
needed. She reported a goal of abstinence from unregu-
lated opioids, and subsequently underwent a BUP-TD 
induction over 48  h onto SC BUP-XR (Table  2). On 
the first day of induction, six 20  µg/h BUP-TD patches 
were applied on the patient’s back. After 24 h, six more 
patches were applied. After 48 h, all twelve patches were 
removed, and the patient received 4  mg SL BUP/NX. 
After 50.5 h, she received a 300 mg SC injection of BUP-
XR. No precipitated withdrawal occurred during the 
induction period, as indicated by her low scores on the 
Clinical Opiate Withdrawal Scale (COWS), ranging from 
1 to 5, i.e., only mild objective withdrawal symptoms. 
The patient noted that she tolerated the induction well 
and denied any side effects. A follow-up appointment 
was scheduled with her general practitioner for her next 
BUP-XR injection. She remained on BUP-XR for several 
months before relapse. In her follow-up appointments 
prior to relapse, there were no reports of withdrawal 
symptoms or overdose.

Discussion
This case series presents two patients with severe OUD 
and heavy fentanyl use, who were successfully started 
on a BUP-XR depot following 48-hour induction with 
BUP-TD. Both patients engaged in fentanyl within 24  h 
of admission but quickly reached therapeutic doses of 
buprenorphine with minimal withdrawal symptoms. The 
addition of BUP-XR initiation following rapid induction 
with the IPPAS method can simplify treatment initiation 
while carrying the benefits of BUP-XR, which include 
higher patient satisfaction, fewer missed doses, fewer 
healthcare visits, and lower risk of relapse and therefore 
death by overdose [10, 17, 18]. Furthermore, the motiva-
tion of patients to stop or reduce their use of unregulated 
opioids can ebb and flow, so a shortened induction can 
optimize moments of enhanced motivation to transition 
them to life-saving OAT. This is particularly critical in the 
fentanyl era given the alarmingly high risks of relapse and 
overdose.

As with Case 1 receiving PRN SL BUP/NX after his 
BUP-XR injection, it should be noted that supplementa-
tion with BUP/NX during the early months of BUP-XR 
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may be needed to manage breakthrough symptoms of 
OUD due to lower buprenorphine serum levels in the ini-
tial treatment period. Case 2 was immediately discharged 
after her BUP-XR injection, so she did not receive addi-
tional doses of BUP/NX in hospital.

Our approach may be especially well-suited to the out-
patient setting given its ease of use compared with other 
low-dose induction approaches. With buprenorphine 
being an effective, yet underutilized agent for the treat-
ment of chronic pain, it should also be explored how this 
strategy can be adapted to this patient population. A dis-
advantage of the subcutaneous route of administration 
is the potentially painful injection, which may further be 
aggravated by needle anxiety, and so both patients indi-
cated a preference for BUP-XR and provided informed 
consent prior to administration.

An inherent limitation of the case series is its small 
sample size (n = 2), limiting generalizability. Therefore, 
further research is needed to explore the safety and effi-
cacy of this approach in larger patient populations, differ-
ent settings, and different patient demographics; we plan 
to conduct a clinical trial in the near future. A potential 
safety concern is the large number of TD patches used, 
which may lead to adverse events if they are forgotten to 
be removed or to diversion and misuse. However, this 
can be overcome by nursing and patient education.

BUP-XR in Canada is covered by the publicly funded 
medication insurance programs of all provinces and ter-
ritories; while in the United States, it may be difficult 
to utilize BUP-XR in hospital settings due to regulatory 
and insurance barriers, and its high cost. Furthermore, 
in both the United States and Canada, BUP-TD is indi-
cated for pain management but not for OUD treatment, 
making it challenging to secure medical insurance cover-
age for this indication and incur costs to the patient. Our 
hospital’s pharmacy has supported our buprenorphine 
induction protocols by offering BUP-TD to patients 
undergoing this induction approach at no cost. While we 
recognize there are barriers to the use of this induction 
strategy for some jurisdictions, this case series demon-
strates a proof of concept for future studies, which could 
potentially lead to the eventual removal of legal, regula-
tory, and market barriers for the benefit of patients with 
OUD.

Future research may focus on further optimization of 
the induction protocol. The usage of higher-dosage TD 
formulations (TRANSTEC 35, 52.5, and 70 µg/h) would 
reduce the number of patches, though this is currently 
unavailable in North America. In this study, a test dose of 
SL BUP/NX was given to determine readiness to receive 
the BUP-XR injection and thereby reduce the risk of 
precipitated withdrawal; future studies should explore 
the feasibility of transitioning directly to BUP-XR from 
BUP-TD.Ta
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