Addiction Science & Clinical Practice© The Author(s) 2023
https://doi.org/10.1186/s13722-023-00392-z

Research

Low dose IV buprenorphine inductions for patients with opioid use disorder and concurrent pain: a retrospective case series

John P. Murray1  , Geoffrey Pucci2, George Weyer1, Mim Ari1, Sarah Dickson1 and Angela Kerins2
(1)Department of Medicine, University of Chicago, 5841 S Maryland Ave, Chicago, IL 60637, USA

(2)Department of Pharmacology, University of Chicago, 5841 S Maryland Ave, Chicago, IL 60637, USA

 

 
John P. Murray
Email: murrayjp8@bsd.uchicago.edu



Received: 28 January 2023Accepted: 19 May 2023Published online: 1 June 2023
Abstract
Background
Hospitalizations are a vital opportunity for the initiation of life-saving opioid agonist therapy (OAT) for patients with opioid use disorder. A novel approach to OAT initiation is the use of IV buprenorphine for low dose induction, which allows patients to immediately start buprenorphine at any point in a hospitalization without stopping full agonist opioids or experiencing significant withdrawal.

Methods
This is a retrospective case series of 33 patients with opioid use disorder concurrently treated with full agonist opioids for pain who voluntarily underwent low dose induction at a tertiary academic medical center. Low dose induction is the process of initiating very low doses of buprenorphine at fixed intervals with gradual dose increases in patients who recently received or are simultaneously treated with full opioid agonists. Our study reports one primary outcome: successful completion of the low dose induction (i.e. transitioned from low dose IV buprenorphine to sublingual buprenorphine-naloxone) and three secondary outcomes: discharge from the hospital with buprenorphine-naloxone prescription, self-reported pain scores, and nursing-assessed clinical opiate withdrawal scale (COWS) scores over a 6-day period, using descriptive statistics. COWS and pain scores were obtained from day 0 (prior to starting the low dose induction) to day 5 to assess the effect on withdrawal symptoms and pain control.

Results
Thirty patients completed the low dose induction (30/33, 90.9%). Thirty patients (30/33, 90.9%) were discharged with a buprenorphine prescription. Pain and COWS scores remained stable over the course of the study period. Mean COWS scores for all patients were 2.6 (SD 2.8) on day 0 and 1.6 (SD 2.6) on day 5. Mean pain scores for all patients were 4.4 (SD 2.1) on day 0 and 3.5 on day 5 (SD 2.1).

Conclusions
This study found that an IV buprenorphine low dose induction protocol was well-tolerated by a group of 33 hospitalized patients with opioid use disorder with co-occurring pain requiring full agonist opioid therapy. COWS and pain scores improved for the majority of patients. This is the first case series to report mean daily COWS and pain scores over an extended period throughout a low dose induction process.
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Background
In 2021 there were an estimated 107,622 deaths in the United States from drug overdoses, representing a 15% increase from the year prior and a 30% increase from 2019 [1]. Opioid overdoses constitute the vast majority of all drug overdoses, a sprawling, uncontrolled public health crisis that has effectively worsened year over year for two decades and has contributed to an overall decline in life expectancy in the United States [2, 3]. Studies show that inpatient hospitalizations are a vital moment in initiating treatment and linking patients with opioid use disorder (OUD) to outpatient care [4–11]. Opioid agonist therapy (OAT: buprenorphine or methadone) has been associated with a profound mortality benefit for patients with OUD, arguably greater than any other class of medication [12–15]. Unfortunately, both are under-prescribed and, in many cases, not in the pharmacological armamentarium of inpatient providers or hospital systems [16–20].
There are many reasons for these missed opportunities including stigma, provider hesitancy or inexperience, and federal regulations limiting methadone prescribing for OUD in the outpatient setting [21–26]. An additional barrier to buprenorphine treatment in the hospital setting is that, conventionally, patients with OUD need to be in mild-moderate withdrawal or fully abstinent from all opioids for a period of time prior to induction: the process of transitioning from a full-agonist opioid to the partial agonist buprenorphine [27]. Traditionally, all short-acting opioids are held for 12–24 h prior to induction, while long-acting opioids such as methadone or non-pharmaceutical fentanyl require a washout period of two-five days. This is done to avoid precipitated opioid withdrawal (POW). POW has been shown to decrease both provider and patient willingness to administer or accept buprenorphine in the future [28, 29]. Buprenorphine induction is especially challenging in the hospital setting where 65% of patients report experiencing pain within the past 24 h [30, 31] and 51% of nonsurgical patients are treated with opioids at some point during their hospitalization [32].
Low dose induction is the practice of administering very low doses of buprenorphine at fixed intervals with incremental dose increases such that the displacement of full agonist opioids at the µ-opioid receptor is so gradual that POW symptoms do not occur or are clinically attenuated [33, 34]. It is increasingly utilized and studied in the inpatient and ED settings as detailed in a number of case reports and case series, including a recent 68-person retrospective cohort study using sublingual buprenorphine and a 59-person retrospective study also describing an IV protocol [35–47]. Hospitalized patients, many of whom suffer from pain that necessitates the regular administration of full-agonist opioids, are a uniquely challenging population for buprenorphine induction. Low dose induction is particularly useful in the inpatient setting, where the need for pain management using full agonist opioid medications is frequently a barrier to successful induction.
In the United States, buprenorphine is orally available in sublingual film and tablet forms, with the most common low dose being 2 mg. As shown in Table 1, normal initial low dose induction doses start at 0.2 to 0.5 mg of sublingual buprenorphine, which requires cutting 2 mg strips into smaller pieces. Because altering medications was prohibited by our hospital system, we turned to IV buprenorphine which comes in doses that correspond to the appropriate milligram range for low dose induction. The bioavailability of sublingual buprenorphine ranges from 30 to 50% and has similar pharmacokinetics to IV buprenorphine [48, 49]. There was one previously published case report that described the use of IV buprenorphine for low dose induction that helped shape the basis for our work [38]. Traditionally, IV buprenorphine has been used and studied in the hospital setting for acute pain control, not OAT. Our strategy relied upon using IV buprenorphine for 2–4 days at the start of the low dose induction period and then transitioning to sublingual buprenorphine-naloxone (usually Suboxone) to complete the process.Table 1Summary of published buprenorphine low dose induction protocols


	 	Total daily buprenorphine dosage (mg)
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5

	Bernes method
	 	0.2 SL
	0.2 SL
	2.8 SL
	4.5 SL
	5 SL

	Hammig (2016)
	 	0.2 SL
	0.8 SL
	1.2 SL
	1.8 SL
	2.0 SL

	Terasaki (2019)
	 	0.5 SL
	1.0 SL
	2.0 SL
	4.0 SL
	8.0 SL

	Crane (2020)
	 	0.1 IV
	1.1 IV
	1.2 IV
	1.6 IV
	1.5 IV

	Teck (2021)
	 	0.4 SL
	0.4 SL
	0.8 SL
	1.2 SL
	1.6 SL

	Jablonski (2022)
	 	1.0 IV
	1.8 IV
	4.0 SL
	–
	–




In this paper we present a retrospective case series examining 33 hospitalized patients with OUD and concurrent pain requiring full agonist opioids who underwent low dose induction utilizing IV buprenorphine. Data was abstracted over a 10-month period from May 1st, 2021, to March 1st, 2022, at an urban, tertiary academic medical center with a Level I Trauma Center. Additionally, we report average daily COWS and pain scores throughout the low dose induction process, a first for a case series of this size.

Methods
We performed a retrospective chart review of patients who received IV buprenorphine from May 1st, 2021, to March 1st, 2022. Inclusion criteria were use of IV buprenorphine for the purposes of low dose induction and receiving full agonist opioids for pain control during the day prior to induction. Exclusion criteria were use of IV buprenorphine for any other reason and not requiring full agonist opioids for pain control the day prior to induction. We also excluded patients who were receiving methadone only for OUD and did not have co-occurring pain. When appropriate patients were identified, researchers performed a manual chart review to obtain all clinical opiate withdrawal scores (COWS) and pain scores over a 6-day period, starting at midnight the day prior to the initial IV buprenorphine administration and extending for the first 5 days of the low dose induction. COWS measures opioid withdrawal severity on an ascending scale from 0 to 48, while pain scores were self-reported on a scale of 0–10 [50]. Both were obtained by nursing staff and entered into electronic health record flowsheets.
Review of patient charts identified 2 distinct low dose induction strategies: a “standard” and a “slow” regimen (Table 2). The standard regimen (27 patients) entailed induction with 0.15 mg IV buprenorphine every 6 h on day 1 with dose titration to 0.3 mg and then 0.4 mg on subsequent days. The slow regimen (6 patients) was characterized by starting with 0.15 mg IV buprenorphine but dosed every 12 h, often in the setting of transitioning from methadone or high-dose full agonist opioids. Patients in both groups were transitioned from IV buprenorphine to sublingual buprenorphine-naloxone 2/0.5 mg every 12 h on day 3 or 4 based on the clinical judgment of the provider. Full agonist opioids were continued throughout and beyond the microinduction process as clinically appropriate. Choice of low dose induction strategy was provider-dependent based on the degree of recent opioid use and the need for concurrent pain management.Table 2Low dose induction regimens


	 	Definition

	Standard regimen
	Intravenous (IV) buprenorphine was scheduled every 6 h in 24-h period with the goal of transitioning to sublingual (SL) buprenorphine by day 3 or 4 of therapy
Day 1: IV buprenorphine 0.15 mg every 6 h (~ 1–2 mg SL dose)
Day 2: IV buprenorphine 0.3 mg every 6 h (~ 3–4 mg SL dose)
Transition to SL on day 3 or 4:
Day 3: IV buprenorphine 0.4 mg every 6 h (~ 3.5–5 mg SL dose) or SL buprenorphine/naloxone 2/0.5 mg BID then 4 mg TID on the next day
Day 4: IV buprenorphine 0.5 mg every 6 h (~ 4–6 mg SL dose) or SL buprenorphine/naloxone 2/0.5 mg BID then 4 mg TID on the next day

	Slow regimen
	IV buprenorphine was scheduled every 12 h in a 24-h period with the goal of transitioning to SL buprenorphine by day 3 or 4 of therapy
Day 1: IV buprenorphine 0.15 mg every 12 h (0.5–1 mg SL dose)
Day 2: IV buprenorphine 0.3 mg every 12 h (~ 1–2 mg SL dose)
Transition to SL on day 3 or 4:
Day 3: IV buprenorphine 0.4 mg every 12 h (~ 1.75–2.5 mg SL dose) or SL buprenorphine/naloxone 2/0.5 mg BID then 4 mg TID on the next day
Day 4: IV buprenorphine 0.5 mg every 12 h (~ 2–3 mg SL dose) or SL buprenorphine/naloxone 2/0.5 mg BID then 4 mg TID on the next day




Two separate researchers performed a complete chart review and compared data to ensure accuracy. Daily COWS and pain scores were aggregated in 24-h intervals using mean values to 1 decimal, given the number of data points and high variance, particularly with regards to pain scores. Day 0 represents the time from midnight the day prior until buprenorphine administration on day 1 to distinguish pre and post buprenorphine COWS and pain scores. Subsequent days were delineated in midnight-to-midnight intervals, which means day 1 scores do not represent a full 24-h period.
All charts were reviewed to determine if patients successfully completed the microinduction process and, if not, the primary reason for discontinuation. Because this is a relatively small single-center retrospective study, descriptive statistics are used to analyze the data. This project received a formal Determination of Quality Improvement status according to University of Chicago Medicine’s institutional policy. As such, this initiative was deemed not human subjects research and was therefore not reviewed by the Institutional Review Board. This paper follows the CARE reporting standards for case series reports.

Results
During the study period, 60 patients were administered IV buprenorphine, of which 49 met low dose induction criteria and 33 were treated with full opioid agonists for pain in the 24 h prior to induction. Table 3 includes patient demographics, collated results of initial urine toxicology testing, opioid requirement in morphine milligram equivalents (MME) for the 24 h prior to the start of induction, average hospital day when induction was started, number of patients who completed the induction, and the number of patients discharged with a buprenorphine prescription. Most patients were male (20/33, 60.6%) and African American (24/33, 72.7%). The majority of the 33 patients were admitted to either the trauma service (12 patients) or a general medicine team (10 patients). The median MME dose in the 24 h prior to induction was 30.8 for all patients.Table 3Patient Characteristics


	 	Total population
(n = 33)

	Age, years (median, IQR)
	58 (41–64)

	Male, [n (%)]
	20 (60.6)

	Race, [n (%)]
	 
	 Black/African American
	24 (72.7)

	 White
	9 (27.3)

	QTc ≥ 500 ms, [n (%)]
	4 (12.1)

	UDS on admit, [n (%)]
	22 (66.7)

	 Opiates
	22 (66.7)

	 Benzodiazepines
	6 (18.2)

	 Marijuana
	1 (3.0)

	 Cocaine
	8 (24.2)

	 Barbiturates
	1 (3.0)

	 Amphetamines
	2 (6.1)

	 Methadone
	6 (18.2)

	 Oxycodone
	3 (9.1)

	Required opioids 24 h prior to microinduction, [n (%)]
	33 (100.0)

	 Median MME (median, IQR)
	30.8 (15–60)

	Admission day IV buprenorphine was started on [median (IQR)]
	4 (2–7)

	Time from last IV to first SL dose, hours [median (IQR)]
	10.3 (7.8–12.5)

	Day of microinduction transitioned to SL (median, IQR)
	4 (3–4)

	Methadone cross taper with buprenorphine, [n (%)]
	7 (21.2)

	 Last day of methadone dose (median, IQR)
	3 (2–4)

	 Required dose adjustment, [n (%)]
	8 (24.2)

	Completed buprenorphine induction therapy, [n (%)]
	30 (90.9)

	 Standard regimen, [n (%)]
	25 (92.6)

	 Slow regimen, [n (%)]
	5 (83.3)

	Discharge with buprenorphine prescription, [n (%)]
	30 (90.9)

	Buprenorphine only, [n (%)]
	19 (57.6)

	Buprenorphine with scheduled opioids, [n (%)]
	3 (9.1)

	Buprenorphine with as needed opioids, [n (%)]
	8 (24.2)


IQR: Inter Quartile Range; MS: Milliseconds; UDS: Urine Drug Screen; MME: Morphine Milligram Equivalents; IV: Intravenous; SL: Sublingual; PO: by mouth



The low dose induction was successful for the majority of patients, with 90.9% of all patients completing the 3–5-day process (Table 3). Rates were similar between the two groups with 92.6% of patients completing the standard regimen and 83.3% completing the slow regimen. There were three instances of treatment failure: 1 self-directed discharge (slow regimen), 1 patient resumed their prior to admission methadone due to improvement of a previously-prolonged QTc (slow regimen), and 1 patient stopped due to worsening of acute on chronic cancer pain (standard regimen). Thirty patients (90.9%) were discharged from the hospital with a buprenorphine prescription. Of these, eleven (11/30, 36.7%) received a prescription for either as needed (8/30, 26.7%) or scheduled (3/30, 10%) full opioid agonists.
Additionally, we identified all patients who required an adjustment to their initially ordered low dose induction regimens. There were 10 total patients (30.3%) who required a change to the initially ordered protocol: 10 (37.0%) in the standard regimen and 1 (16.7%) in the slow regimen. We identified 5 primary reasons for dosage adjustment (Table 4): worsening withdrawal symptoms (2 patients), uncontrolled pain (3 patients), patient safety reasons including somnolence or inability to tolerate sublingual medications (2 patients), self-directed discharge (1 patient), and incorrectly placed orders (2 patients). One patient discontinued the low dose induction due to concerns about both pain and withdrawal.Table 4Reasons for dose adjustment from initial regimen


	 	Standard regimen
(n = 27)
	Slow regimen
(n = 6)

	Opioid withdrawal induced, n
	1
	1

	Uncontrolled pain, n
	3
	0

	Patient safety (somnolence, inability to swallow, intubation), n
	2
	0

	Self-directed discharge, n
	1
	0

	Medication ordering error, n
	2
	0




During the low dose induction, COWS and pain scores downtrended between day 0 and day 5 for most patients and were on-average low throughout the process (Table 5). Mean COWS scores were 2.6 (SD 2.8) on day 0 and 1.6 (SD 2.6) on day 5 for all patients. Mean pain scores were 4.4 (SD 2.1) on day 0 and 3.5 (SD 2.1) on day 5 for all patients. On average, the low dose induction was started on day 4 of hospitalization.Table 5Documented COWS and pain scores


	 	COWS score
	Pain score

	 	Standard regimen (n = 27)
	Slow regimen
(n = 6)
	Total
(n = 33)
	Standard regimen (n = 27)
	Slow regimen
(n = 6)
	Total
(n = 33)

	Day 0, mean (SD)
	2.8 (3.2)
N = 13
	2.1 (2.0)
N = 6
	2.6 (2.8)
N = 19
	4.5 (2.1)
N = 26
	3.8 (1.9)
N = 6
	4.4 (2.1)
N = 32

	Day 1, mean (SD)
	2.3 (2.4)
N = 17
	3.5 (3.6)
N = 4
	2.6 (2.6)
N = 21
	4.3 (2.7)
N = 26
	3.9 (2.3)
N = 6
	4.2 (2.6)
N = 32

	Day 2, mean (SD)
	2.0 (2.4)
N = 15
	0.7 (0.6)
N = 4
	1.7 (2.2)
N = 19
	4.2 (2.0)
N = 26
	3.2 (2.0)
N = 6
	4.0 (2.0)
N = 32

	Day 3, mean (SD)
	1.6 (1.4)
N = 13
	0.9 (0.9)
N = 5
	1.4 (1.3)
N = 18
	3.5 (2.6)
N = 26
	6.0 (1.9)
N = 6
	4.0 (2.6)
N = 32

	Day 4, mean (SD)
	1.0 (1.4)
N = 13
	0.9 (0.9)
N = 4
	0.9 (1.3)
N = 17
	3.5 (2.3)
N = 24
	3.5 (2.0)
N = 5
	3.5 (2.2)
N = 29

	Day 5, mean (SD)
	1.8 (2.9)
N = 11
	2.7 (1.7)
N = 3
	1.6 (2.6)
N = 14
	3.6 (2.2)
N = 19
	2.9 (1.7)
N = 4
	3.5 (2.1)
N = 23


SD: standard deviation




Discussion
This retrospective case series details the results of a low dose IV buprenorphine induction protocol at a tertiary, academic medical center. Thirty-three patients with OUD requiring full agonist opioids for pain control underwent low dose induction during a 10-month period. Researchers retrospectively recorded daily COWS and pain scores for patients during the low dose induction process, which are reported in daily averages, a first for a case series of this size. There were two low dose induction strategies identified: a standard and a slow regimen. These strategies were not prefabricated but rather evolved experientially to provide customized care for patients who were taking a spectrum of full agonist opioids at a wide range of doses and half-lives. Notably, the low dose IV induction protocol described by Jablonski et al. was published after the completion of this case series and did not inform these design protocols [41]. Of the 33 patients studied, 30 (90.9%) successfully completed the process, with only 1 self-directed discharge during the study period, which is striking given high rates of for this population [51, 52]. Additionally, 90.9% of all patients were discharged with a buprenorphine prescription.
Recorded COWS and pain scores remained stable or decreased throughout the low dose induction period for the majority of patients. The mean COWS score on day 0 was 2.6 (SD 2.8) and by day 5 was 1.6 (SD 2.6), while the mean pain score on day 0 was 4.4 (SD 2.1) and by day 5 was 3.5 (SD 2.1), suggesting that the low dose induction process did not cause worsening withdrawal or complicate pain control, even for a cohort of patient with active pain control needs. By reporting daily COWS and pain scores throughout the induction period, this study hopes to demonstrate that low dose induction is generally well-tolerated, even for patients requiring full agonist opioids for pain, opening the door to buprenorphine treatment for a range of hospitalized patients who might not otherwise be considered candidates due to ongoing full agonist opioid requirements or due to recent use of methadone or non-pharmaceutical fentanyl.
This paper has a number of limitations including imprecision in the reporting of data: day 1 begins with the first administration of IV buprenorphine but day 2 resets at a midnight-to-midnight interval. This means that day 0 encompasses a greater than 24-h period and day 1 a shorter and variable time period. Another limitation is lack of information about adjunctive medications such as ondansetron, dicyclomine, clonidine, and loperamide, which are frequently used to mitigate opioid withdrawal symptoms.
Additionally, there was variability in the number and frequency of pain and COWS scores recorded (Table 5), with less data available later in the low dose induction, making results vulnerable to skew. However, we believe this would bias our results towards over-reporting pain severity in the later days of the low dose induction as nurses would typically perform fewer bedside assessments for patients demonstrating improved symptoms, leaving more data to be collected from patients with ongoing withdrawal or pain. Lastly, the regimens themselves were not perfectly standardized, with small variations in buprenorphine dosing and frequency, making them susceptible to ordering error (2 patients).
As the opioid epidemic worsens, hospitalizations are increasingly understood as a crucial opportunity to engage patients with opioid use disorder and initiate OAT. By and large, hospital systems fall short of providing evidence-based care to patients with OUD, with prior studies suggesting that 11–15% of patients receive OAT during hospitalizations [6, 53]. The growing awareness of this shortcoming has led to a profusion of both specialized addiction medicine consult services and general internist-led efforts to manage OUD in the hospital setting [9, 11, 54–56]. However, challenges for the safe initiation of OAT remain, including the need for patients to be in mild-moderate withdrawal prior to induction, pressure to discharge patients for length-of-stay reasons, and the proliferation of non-pharmaceutical fentanyl, which may make standard inductions more challenging [57, 58].

Conclusions
Low dose induction enables patients with OUD to start buprenorphine immediately upon hospital admission, without waiting for withdrawal symptoms to develop, and to receive full agonist opioids at any point during or after the induction process. Previously restricted to the realm of short case reports, low dose induction is increasingly coming into the clinical mainstream, and we hope it will soon be in the pharmacological toolkit of most hospital systems. The use of IV buprenorphine at the onset of low dose induction is easily protocolized, affordable, and pharmacologically precise [59]. It averts the need to cut buprenorphine-naloxone strips, attenuates precipitated withdrawal from long-acting opioids, and allows for the continuous use of full agonists opioids for pain management. As we look for new solutions to the evolving opioid epidemic, we believe IV buprenorphine will be an essential tool for the management of OUD in patients with concurrent pain in the hospital setting.

Acknowledgements
Not applicable.

Author contributions
JPM wrote the manuscript, compiled, and reviewed all data. GP assisted in writing the manuscript, compiled and reviewed all data and created all figures/graphs. GW reviewed and edited the manuscript and helped develop the protocol. MA reviewed and edited the manuscript and helped develop the protocol. SD reviewed and edited the manuscript and helped develop the protocol. AK was the primary creator of the low dose regimens, gathered and reviewed data, and contributed to the writing of the manuscript. All authors read and approved the final manuscript.

Funding
This study received no funding.

Data availability
All supplemental data and materials are available for review upon request.

Declarations
Ethics approval and consent to participate
This project received a formal Determination of Quality Improvement status according to University of Chicago Medicine’s institutional policy. As such, this initiative was deemed not human subjects research and was therefore not reviewed by the Institutional Review Board. This paper follows the CARE reporting standards for case series reports.

Consent for publication
Not applicable.

Competing interests
The authors declare there are no competing interests.


References
	1.
CDC. Overdose Deaths In 2021 Increased Half as Much as in 2020 - But Are Still Up 15% Web2022. 2022. https://​www.​cdc.​gov/​nchs/​pressroom/​nchs_​press_​releases/​2022/​202205.​htm.

	2.
Case A, Deaton A. Deaths of despair and the future of capitalism. Princeton: Princeton University Press; 2020. p. 312.

	3.
Hedegaard H, Minino AM, Spencer MR, Warner M. Drug overdose deaths in the United States, 1999–2020. NCHS Data Brief. 2021;426:1–8.

	4.
Liebschutz JM, Crooks D, Herman D, Anderson B, Tsui J, Meshesha LZ, et al. Buprenorphine treatment for hospitalized, opioid-dependent patients: a randomized clinical trial. JAMA Intern Med. 2014;174(8):1369–76.PubMedPubMedCentral

	5.
Naeger S, Mutter R, Ali MM, Mark T, Hughey L. Post-discharge treatment engagement among patients with an opioid-use disorder. J Subst Abuse Treat. 2016;69:64–71.PubMed

	6.
Rosenthal ES, Karchmer AW, Theisen-Toupal J, Castillo RA, Rowley CF. Suboptimal addiction interventions for patients hospitalized with injection drug use-associated infective endocarditis. Am J Med. 2016;129(5):481–5.PubMed

	7.
Shanahan CW, Beers D, Alford DP, Brigandi E, Samet JH. A transitional opioid program to engage hospitalized drug users. J Gen Intern Med. 2010;25(8):803–8.PubMedPubMedCentral

	8.
Trowbridge P, Weinstein ZM, Kerensky T, Roy P, Regan D, Samet JH, et al. Addiction consultation services—linking hospitalized patients to outpatient addiction treatment. J Subst Abuse Treat. 2017;79:1–5.PubMedPubMedCentral

	9.
Christian N, Bottner R, Baysinger A, Boulton A, Walker B, Valencia V, et al. Hospital buprenorphine program for opioid use disorder is associated with increased inpatient and outpatient addiction treatment. J Hosp Med. 2021;16(6):345–8.PubMedPubMedCentral

	10.
Thakrar AP, Furfaro D, Keller S, Graddy R, Buresh M, Feldman L. A resident-led intervention to increase initiation of buprenorphine maintenance for hospitalized patients with opioid use disorder. J Hosp Med. 2021;16(6):339–44.PubMedPubMedCentral

	11.
Englander H, Dobbertin K, Lind BK, Nicolaidis C, Graven P, Dorfman C, et al. Inpatient addiction medicine consultation and post-hospital substance use disorder treatment engagement: a propensity-matched analysis. J Gen Intern Med. 2019;34(12):2796–803.PubMedPubMedCentral

	12.
Larochelle MR, Bernson D, Land T, Stopka TJ, Wang N, Xuan Z, et al. medication for opioid use disorder after nonfatal opioid overdose and association with mortality: a cohort study. Ann Intern Med. 2018;169(3):137–45.PubMedPubMedCentral

	13.
Pearce LA, Min JE, Piske M, Zhou H, Homayra F, Slaunwhite A, et al. Opioid agonist treatment and risk of mortality during opioid overdose public health emergency: population based retrospective cohort study. BMJ. 2020;368: m772.PubMedPubMedCentral

	14.
Santo T Jr, Clark B, Hickman M, Grebely J, Campbell G, Sordo L, et al. Association of opioid agonist treatment with all-cause mortality and specific causes of death among people with opioid dependence: a systematic review and meta-analysis. JAMA Psychiat. 2021;78(9):979–93.

	15.
Dupouy J, Palmaro A, Fatséas M, Auriacombe M, Micallef J, Oustric S, et al. mortality associated with time in and out of buprenorphine treatment in French Office-based general practice: a 7-year cohort study. Ann Fam Med. 2017;15(4):355–8.PubMedPubMedCentral

	16.
Lanham HJ, Papac J, Olmos DI, Heydemann EL, Simonetti N, Schmidt S, et al. Survey of barriers and facilitators to prescribing buprenorphine and clinician perceptions on the drug addiction treatment act of 2000 Waiver. JAMA Netw Open. 2022;5(5): e2212419.PubMedPubMedCentral

	17.
Lowenstein M, Kilaru A, Perrone J, Hemmons J, Abdel-Rahman D, Meisel ZF, et al. Barriers and facilitators for emergency department initiation of buprenorphine: a physician survey. Am J Emerg Med. 2019;37(9):1787–90.PubMedPubMedCentral

	18.
National Academies of Sciences Engineering and Medicine (U.S.). Committee on Medication-Assisted Treatment for Opioid Use Disorder, Leshner AI, Mancher M, National Academies of Sciences Engineering and Medicine (U.S.). Board on Health Sciences Policy., National Academies of Sciences Engineering and Medicine (U.S.). Health and Medicine Division. Medications for opioid use disorder save lives. Washington, DC: The National Academies Press; 2019. xviii, 156 pages p.

	19.
Weber E. Failure of physicians to prescribe pharmacotherapies for addiction: regulatory restrictions and physician resistance. J Health Care Law Policy. 2010;13(1):49.

	20.
Madras BK, Ahmad NJ, Wen J, Sharfstein JS. Improving access to evidence-based medical treatment for opioid use disorder: strategies to address key barriers within the treatment system. NAM Perspect. 2020. https://​doi.​org/​10.​31478/​202004b.CrossrefPubMedPubMedCentral

	21.
Cunningham CO, Sohler NL, McCoy K, Kunins HV. Attending physicians’ and residents’ attitudes and beliefs about prescribing buprenorphine at an urban teaching hospital. Fam Med. 2006;38(5):336–40.PubMed

	22.
Netherland J, Botsko M, Egan JE, Saxon AJ, Cunningham CO, Finkelstein R, et al. Factors affecting willingness to provide buprenorphine treatment. J Subst Abuse Treat. 2009;36(3):244–51.PubMed

	23.
Roman PM, Abraham AJ, Knudsen HK. Using medication-assisted treatment for substance use disorders: evidence of barriers and facilitators of implementation. Addict Behav. 2011;36(6):584–9.PubMedPubMedCentral

	24.
Rosen K, Gutierrez A, Haller D, Potter JS. Sublingual buprenorphine for chronic pain: a survey of clinician prescribing practices. Clin J Pain. 2014;30(4):295–300.PubMedPubMedCentral

	25.
Stein BD, Sorbero M, Dick AW, Pacula RL, Burns RM, Gordon AJ. Physician capacity to treat opioid use disorder with buprenorphine-assisted treatment. JAMA. 2016;316(11):1211–2.PubMedPubMedCentral

	26.
Wakeman SE, Pham-Kanter G, Donelan K. Attitudes, practices, and preparedness to care for patients with substance use disorder: results from a survey of general internists. Subst Abuse. 2016;37(4):635–41.

	27.
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(5):358–67.PubMedPubMedCentral

	28.
Dunn KE, Weerts EM, Huhn AS, Schroeder JR, Tompkins DA, Bigelow GE, et al. Preliminary evidence of different and clinically meaningful opioid withdrawal phenotypes. Addict Biol. 2020;25(1): e12680.PubMed

	29.
Whitley SD, Sohler NL, Kunins HV, Giovanniello A, Li X, Sacajiu G, et al. Factors associated with complicated buprenorphine inductions. J Subst Abuse Treat. 2010;39(1):51–7.PubMedPubMedCentral

	30.
Henoch I, Sawatzky R, Falk H, Fridh I, Jakobsson Ung E, Sarenmalm EK, et al. Symptom distress profiles in hospitalized patients in Sweden: a cross-sectional study. Res Nurs Health. 2014;37(6):512–23.PubMed

	31.
Wadensten B, Fröjd C, Swenne CL, Gordh T, Gunningberg L. Why is pain still not being assessed adequately? Results of a pain prevalence study in a university hospital in Sweden. J Clin Nurs. 2011;20(5–6):624–34.PubMed

	32.
Herzig SJ, Rothberg MB, Cheung M, Ngo LH, Marcantonio ER. Opioid utilization and opioid-related adverse events in nonsurgical patients in US hospitals. J Hosp Med. 2014;9(2):73–81.PubMed

	33.
De Aquino JP, Parida S, Sofuoglu M. The pharmacology of buprenorphine microinduction for opioid use disorder. Clin Drug Investig. 2021;41(5):425–36.PubMedPubMedCentral

	34.
Moe J, O’Sullivan F, Hohl CM, Doyle-Waters MM, Ronsley C, Cho R, et al. Systematic review on effectiveness of micro-induction approaches to buprenorphine initiation. Addict Behav. 2021;114: 106740.PubMed

	35.
Becker WC, Frank JW, Edens EL. Switching from high-dose, long-term opioids to buprenorphine: a case series. Ann Intern Med. 2020;173(1):70–1.PubMed

	36.
Brar R, Fairbairn N, Sutherland C, Nolan S. Use of a novel prescribing approach for the treatment of opioid use disorder: Buprenorphine/naloxone micro-dosing—a case series. Drug Alcohol Rev. 2020;39(5):588–94.PubMedPubMedCentral

	37.
Button D, Hartley J, Robbins J, Levander XA, Smith NJ, Englander H. Low-dose buprenorphine initiation in hospitalized adults with opioid use disorder: a retrospective cohort analysis. J Addict Med. 2022;16(2):e105–11.PubMedPubMedCentral

	38.
Crane K, Snead J, Stanley R, Avery J, Ghosh SM, Mints G. Intravenous buprenorphine micro-dosing induction in a patient on methadone treatment: a case report. J Acad Consult Liaison Psychiatry. 2021;62(2):243–7.PubMedPubMedCentral

	39.
Hämmig R, Kemter A, Strasser J, von Bardeleben U, Gugger B, Walter M, et al. Use of microdoses for induction of buprenorphine treatment with overlapping full opioid agonist use: the Bernese method. Subst Abuse Rehabil. 2016;7:99–105.PubMedPubMedCentral

	40.
Klaire S, Zivanovic R, Barbic SP, Sandhu R, Mathew N, Azar P. Rapid micro-induction of buprenorphine/naloxone for opioid use disorder in an inpatient setting: a case series. Am J Addict. 2019;28(4):262–5.PubMed

	41.
Jablonski LA, Bodnar AR, Stewart RW. Development of an intravenous low-dose buprenorphine initiation protocol. Drug Alcohol Depend. 2022;237: 109541.PubMed

	42.
Payler DK. Substitution of heroin and methadone with buprenorphine using an overlap method without needing to wait for withdrawal. Drugs Alcohol Today. 2016;16(4):259–66.

	43.
Robbins JL, Englander H, Gregg J. Buprenorphine microdose induction for the management of prescription opioid dependence. J Am Board Fam Med. 2021;34(Suppl):S141–6.PubMed

	44.
Rozylo J, Mitchell K, Nikoo M, Durante SE, Barbic SP, Lin D, et al. Case report: successful induction of buprenorphine/naloxone using a microdosing schedule and assertive outreach. Addict Sci Clin Pract. 2020;15(1):1–6.

	45.
Sandhu R, Zivanovic R, Klaire S, Nikoo M, Rozylo J, Azar P. Buprenorphine/naloxone induction for treatment of acute on chronic pain using a micro-dosing regimen: a case report. Can J Pain. 2019;3(1):79–84.PubMedPubMedCentral

	46.
Singh G, Sri Konakanchi J, Betsch B, Thapa A, Sethi R. Rapid microinduction of sublingual buprenorphine from methadone in an outpatient setting: “A case series.” J Opioid Manag. 2021;17(7):167–70.PubMed

	47.
Terasaki D, Smith C, Calcaterra SL. Transitioning hospitalized patients with opioid use disorder from methadone to buprenorphine without a period of opioid abstinence using a microdosing protocol. Pharmacotherapy. 2019;39(10):1023–9.PubMed

	48.
Middleton LS, Nuzzo PA, Lofwall MR, Moody DE, Walsh SL. The pharmacodynamic and pharmacokinetic profile of intranasal crushed buprenorphine and buprenorphine/naloxone tablets in opioid abusers. Addiction. 2011;106(8):1460–73.PubMedPubMedCentral

	49.
Kuhlman JJ Jr, Lalani S, Magluilo J Jr, Levine B, Darwin WD, Johnson RE, et al. Human pharmacokinetics of intravenous, sublingual, and buccal buprenorphine*. J Anal Toxicol. 1996;20(6):369–78.PubMed

	50.
Wesson DR, Ling W. The clinical opiate withdrawal scale (COWS). J Psychoactive Drugs. 2003;35(2):253–9.PubMed

	51.
Merchant E, Burke D, Shaw L, Tookes H, Patil D, Barocas JA, et al. Hospitalization outcomes of people who use drugs: one size does not fit all. J Subst Abuse Treat. 2020;112:23–8.PubMedPubMedCentral

	52.
Simon R, Snow R, Wakeman S. Understanding why patients with substance use disorders leave the hospital against medical advice: a qualitative study. Subst abuse. 2020;41(4):519–25.

	53.
Priest KC, Lovejoy TI, Englander H, Shull S, McCarty D. Opioid agonist therapy during hospitalization within the veterans health administration: a pragmatic retrospective cohort analysis. J Gen Intern Med. 2020;35(8):2365–74.PubMedPubMedCentral

	54.
Bottner R, Moriates C, Tirado C. The role of hospitalists in treating opioid use disorder. J Addict Med. 2020;14(2):178.PubMed

	55.
Clifton D, Ivey N, Poley S, O’Regan A, Raman SR, Frascino N, et al. Implementation of a comprehensive hospitalist-led initiative to improve care for patients with opioid use disorder. J Hosp Med. 2022;17(6):427–36.PubMed

	56.
Fanucchi L, Lofwall MR. Putting parity into practice—integrating opioid-use disorder treatment into the hospital setting. N Engl J Med. 2016;375(9):811–3.PubMed

	57.
Silverstein SM, Daniulaityte R, Martins SS, Miller SC, Carlson RG. “Everything is not right anymore”: buprenorphine experiences in an era of illicit fentanyl. Int J Drug Policy. 2019;74:76–83.PubMedPubMedCentral

	58.
Varshneya NB, Thakrar AP, Hobelmann JG, Dunn KE, Huhn AS. Evidence of buprenorphine-precipitated withdrawal in persons who use fentanyl. J Addict Med. 2008;16(4):e265–8.

	59.
BuyandBill. Buprenex Web: Buyandbill.com; 2017. https://​buyandbill.​com/​buprenex-j0592/​.



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Low dose IV buprenorphine inductions for patients with opioid use disorder and concurrent pain: a retrospective case series


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





