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Abstract

Background: As overdoses due to opioids rises, medications for opioid use disorder (MOUD) 

are underemployed, resulting in the absence of potentially life-saving treatment. Substance use 

disorders are prevalent in individuals who are incarcerated and are at increased risk for death 

post-release due to overdose. Few jails and prisons offer MOUD and most limit access. Extended-

release buprenorphine (XR-BUP), a novel monthly injectable MOUD formulation, could be 

uniquely poised to address the circumstances of correctional settings.

Methods: A retrospective cohort design of statewide datasets were linked to evaluate the 

real-world use of XR-BUP. Individuals (N=54) who received XR-BUP while incarcerated from 

January 2019 through February 2022 were included. The study was conducted at the Rhode 

Island Department of Corrections, the nation’s first comprehensive statewide correctional MOUD 

program.
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Results: Fifty-four individuals received a combined total of 162 injections during the study 

period. There was no evidence of tampering with the injection site indicating no attempts to 

remove, hoard, or divert the medication. Sixty-one percent reported at least one adverse effect after 

injections were received with an average of 2.8 side effects. Seventy percent of those released on 

XR-BUP engaged in MOUD after release, 30% continued with XR-BUP.

Conclusions: XR-BUP is feasible and acceptable in correctional settings. XR-BUP addresses 

administrative concerns of diversion that obstruct lifesaving MOUD and offer another safe and 

effective treatment option. Further studies and trials should continue to assess the opportunity for 

this novel treatment to treat opioid addiction in the correctional setting and upon release to the 

community.
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1. Introduction

Individuals with opioid use disorder often continue to use despite the negative health 

and social consequences, including opioid use that leads to criminal justice involvement 

(Ingrid A. Binswanger, 2013; Degenhardt et al., 2011b; Strang et al., 2020). More than 

half of incarcerated individuals have a substance use disorder and approximately 23% 

have OUD (Brinkley-Rubinstein et al., 2018). Individuals on medication for opioid use 

disorder (MOUD), often undergo forced withdrawal upon incarceration, a practice shown to 

decrease treatment retention and increase mortality (Rich et al., 2015). Moreover, stopping 

or dramatically reducing opioid use, which typically occurs when people with OUD are 

incarcerated, causes people to lose their opioid tolerance, even during relatively short 

incarcerations of days or weeks. The reduction in tolerance to opioids causes them more 

susceptible to overdose upon release. Indeed, risk of overdose spikes within the two-week 

period post-release, making the expedited transition to MOUD and supported services in the 

community crucial (Ingrid A Binswanger, Blatchford, Mueller, & Stern, 2013). In one state, 

these high-risk recently-released patients make up 50% of overall opioid deaths (Saloner et 

al., 2020).

MOUD is the most effective and evidence-based approach for treating OUD (Connery, 

2015; National Academies of Sciences & Medicine, 2019; Volkow & Blanco, 2021), with 

resultant benefits to correctional populations that include: reductions in post-incarceration 

illicit opioid use (Mattick, Breen, Kimber, Davoli, & Breen, 2003), criminal behavior (Deck 

et al., 2009), mortality (Green et al., 2018), overdose risk (Degenhardt et al., 2011a), 

HIV and HCV risk behaviors (Macarthur et al., 2012); and an increase in treatment 

engagement (Crits-Christoph, Lundy, Stringer, Gallop, & Gastfriend, 2015; Scott, Dennis, 

Grella, Mischel, & Carnevale, 2021). Despite high rates of OUDs and strong evidence 

demonstrating the effectiveness of MOUD in correctional settings, fewer than 12% of US 

correctional facilities provide MOUD (NIDA, 2020; Project, 2020) and only 5% of people 

with OUD receive MOUD (National Academies of Sciences & Medicine, 2019).
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Among the correctional facilities that offer MOUD, the majority restrict treatment to persons 

who are pregnant or those who were engaged in treatment prior to incarceration on a 

taper protocol (Friedmann et al., 2012). In some facilities, the only medication available 

is injectable extended-release (XR) naltrexone (opioid antagonist), shown to have lesser 

treatment retention than opioid agonist therapy (OAT) such as buprenorphine (Lee et al., 

2018).

However, XR formulations do offer specific benefits to correctional settings. First, 

the injectable route of administration reduces the risk of diversion for opioid agonist 

medications, which is a common security concern specific to the correctional facility setting. 

Oral formulations of controlled substances like buprenorphine and methadone require 

special procedures to prevent diversion of medication for selling, hoarding, or trading. A 

recent study reported that incarcerated populations were interested in the practicability and 

discretion features of XR-BUP (Chappuy et al., 2021), which may then promote treatment 

engagement. Second, XR formulations reduce the logistical imperatives of once-a-day 

medications that can disrupt the tight structure and scheduling in a correctional environment 

and burden medical and security staff by creating long medication lines. XR-buprenorphine 

(XR-BUP, Sublocade™, Indivior) is the most recently FDA-approved pharmacotherapy 

for OUD (March 2018) and is a subcutaneous formulation, administered by monthly 

injection, and delivers sustained therapeutic buprenorphine plasma levels ≥2 ng/mL for 

most individuals. Studies demonstrate high patient satisfaction with XR-B (Lintzeris et 

al., 2021), with comparable efficacy of XR-B and sublingual buprenorphine (SL-BUP) in 

the community (Haight et al., 2019; Lofwall et al., 2018) even among treatment resistant 

populations (Cotton, Lo, Kurtz, & Waldbauer, 2021). Preliminary data demonstrates similar 

success in a jail setting (Lee et al., 2021). In addition, predictive modeling techniques have 

demonstrated that the introduction of XR-BUP in a correctional setting reduces medical 

and security staff time by 27% and reduces indirect health care costs and security/criminal 

justice costs by approximately 20%, which potentially offsets any increase in direct cost 

(Wright et al., 2020).

In 2016, the Rhode Island Department of Corrections (RIDOC) began the first statewide 

correctional system comprehensive MOUD program in the country. Key components of 

this program include the following: (1) initiate a comprehensive program to screen for 

OUD, (2) offer all three FDA approved medications for treating OUD, and (3) initiate or 

provide continuation of extended, ongoing treatment with MOUD during incarceration, in 

addition, to facilitate post-release linkages to substance use treatment after release (Clarke, 

Martin, Gresko, & Rich, 2018; Martin, Alexander-Scott, Wendelken, & Clarke, 2019). As 

a result of the RIDOC comprehensive program, MOUD therapy has been expanded with 

linkage to treatment in the community and is associated with a significant drop in statewide 

overdose deaths post-release (Green et al., 2018). Beginning in January 2019, RIDOC made 

XR-BUP available to individuals, initially on a limited basis, including for cases of hoarding 

SL-BUP or methadone. During the Covid-19 pandemic, RIDOC provided all individuals the 

opportunity to switch to XR-BUP from other forms of MOUD.

This paper provides key descriptive information on the use of XR- BUP and details the 

reasons for use and discontinuance of XR-BUP in the correctional setting, reported side-
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effects, and post-release MOUD treatment engagement in the first state-wide comprehensive 

MOUD program in a unified state jail and prison system. The use of XR-BUP in clinical 

practice outside of a randomized controlled trial has yet to be examined in the correctional 

setting in contrast to other MOUDs such as oral methadone, SL-BUP products, and 

naltrexone. XR-BUP has several potential benefits for the unique circumstances of the 

correctional setting. To our knowledge, our study is the first in the literature to provide 

evidence in real-world conditions regarding the use of XR-BUP in clinical practice outside 

of a randomized controlled trial (whereas previous studies (i.e., Lee et al., 2021) compared 

SL-BUP vs. XR-BUP in a small randomized controlled trial and medications were provided 

free of charge) (Lee et al., 2021). Real-world evidence is important because it combines 

evidence generated from clinical practice and it bridges the gap between clinical research 

and practice (Corrigan-Curay, Sacks, & Woodcock, 2018; Sherman et al., 2016). Evidence 

from the natural and uncontrolled environment is key to addressing the ongoing opioid 

epidemic (Suvarna, 2018).

2. Methods

2.1 Participants & Setting

This study includes individuals if they enrolled in the MOUD program while incarcerated 

at RIDOC and had a prescription for XR-BUP in the electronic health record. The study 

protocol was approved by the Brown University Institutional Review Board, the Miriam 

Hospital Institutional Review Board, the Rhode Island Department of Health Institutional 

Review Board, the Office for Human Research Protections, and the Medical Research 

Advisory Group at the Rhode Island Department of Corrections.

RIDOC is the single, statewide unified (prison and jail combined) state-run correctional 

system with 3,000 men and women housed in six facilities on a single campus, with 

approximately 13,000 commitments annually, and 30,826 commitments during the study 

period. RIDOC’s population is 18 years and older and is 94% male, 52% White, 23% Black, 

and 21% Hispanic. RIDOC’s comprehensive MOUD program screens all individuals for 

OUD at time of commitment, and initiates and continues individuals on MOUD during 

incarceration when appropriate. Upon MOUD program referral and upon patient request, 

the patient meets with a provider who can educate on the benefits and differences between 

each form of MOUD, including XR-BUP, and discuss why a patient may prefer one over 

another. The MOUD program also provides counseling and group sessions for individuals 

and connects individuals to MOUD in the community at release. RIDOC covers all costs 

of MOUD treatment at rates similar to or below those paid by private and public insurers. 

(Martin et al., 2019)

The manufacturer of XR-BUP recommends initiating with SL-BUP for a minimum of 7 

days, followed by an injection of 300mg monthly for 2 doses and then 100mg monthly 

thereafter. At RIDOC, providers make the determination of dose as clinically indicated 

based on the patient presentation. Participants were initially treated with oral or SL-BUP 

and stabilized on 8mg daily for at least 8 days prior to receipt of XR-BUP, with tapering of 

methadone for applicable individuals.
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2.2 Sources of Data

Data from the RIDOC custody-and-control data (commitment and release dates and 

demographic data), RIDOC electronic medical record data (OUD screening, MOUD 

prescribed, start and stop dates, side-effects, and medication discontinuations), the Rhode 

Island Behavioral Online Database (RI-BHOLD; admissions and discharges to outpatient 

opioid treatment programs), and the Rhode Island Prescription Drug Monitoring Program 

(PDMP; prescription records on buprenorphine-containing product prescriptions filled) 

were linked at the level of the individual. All record linkages were conducted within 

the Stronghold Research Environment, Brown University’s HIPAA-compliant computing 

environment, for data compliance.

3. Results

3.1 Results

Between January 2019 and February 2022, 2,178 individuals were initiated or continued 

on MOUD, and of those 2,178 individuals, there were 54 unique individuals who were 

prescribed and received XR-BUP during incarceration. Table 1 presents demographic 

characteristics for the study sample. Figure 1 presents data on the number of individuals 

prescribed XR-BUP, the number who discontinued XR-BUP, the reasons for discontinuance, 

and post-release MOUD engagement.

3.2 Use of XR-BUP

A total of 162 XR-BUP injections (100, 300mg; 6, 100mg) were given during the study 

period, with an average 3.0 (SD = 2.0) injections per individual (range of 1 to 9) with 15 

(28%) individuals receiving only a single injection. Initial attempts to taper the third dose to 

100mg often resulted in patients feeling like they needed further medication augmentation 

for cravings. Through shared decision-making, the vast majority of patients (n=49) were 

maintained on 300mg with considerations to taper in the community if appropriate or 

desired. Of the other five participants, two participants received 100mg for all of their doses 

because they were receiving 100mg in the community prior to incarceration. The remaining 

three participants received 300mg for their first two doses and 100mg for their third dose. 

Of those three, one returned to 300mg subsequently because of withdrawal symptoms, one 

discontinued XR-BUP due to side effects, and one was released after their third dose.

Fifty participants switched from another type of MOUD while incarcerated, and four 

participants were continued on XR-BUP at the time of commitment (Table 1). Table 2 

presents reasons for changing to XR-BUP. Over 50% (n=29) preferred XR-BUP to their 

prior medications of methadone (n=3 or 10%) or suboxone (n=26 or 90%). Notably, 

14 (26%) individuals requested a change to XR-BUP because of concerns of hoarding 

medication or fear of being accused of hoarding medication.

3.3 XR-BUP Discontinuance

Overall, 44 (70%) participants remained on XR-BUP during incarceration, 6 (11%) of 

participants discontinued XR-BUP but restarted, and 10 (19%) discontinued XR-BUP. 
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Of the 10 (19%) individuals who discontinued XR-BUP, 4 (40%) tapered from MOUD 

completely and 6 (60%) changed to another form of MOUD.

3.4 Side Effects reported on XR-BUP

Table 3 provides data on the side effects reported during medication-check appointments. 

After the first injection, 25 (46.3%) individuals reported an adverse effect with an average 

of 1.9 side effects reported after the first injection. Overall, 33 (61%) individuals reported 

at least one adverse, with a total average of 2.8 side effects. There was no evidence of 

tampering with the injection site indicating no attempts to remove, hoard, or divert the 

medication.

3.5 MOUD Treatment Retention Post-Release

Of the 33 individuals who were released while on XR-BUP (61% of total XR-BUP 

participants), 23 (70%) engaged in MOUD post-release. Of these individuals, 10 (30%) 

received at least one XR-BUP injection post-release, 13 (39%) received another formulation 

of MOUD post-release, and 10 (30%) are unknown and are assumed to have not receive 

any MOUD post-release. For those receiving MOUD post-release, the average number of 

days from release to the first SL-BUP prescription fill date or receipt of methadone was 23.7 

(SD = 11.23) and the average number of days from the last XR-BUP injection was 34.7 

(SD = 14.38). Of the participants who were released on XR-BUP 7 of the 33 (21%) were 

reincarcerated during the study period. Of the seven reincarcerated participants, one received 

XR-BUP, one received both XR-BUP and SL-BUP, two received SL-BUP, three received 

methadone.

4. Discussion

4.1 Discussion

This study demonstrates that XR-BUP represents a potential long-acting injectable option 

to the challenges of providing MOUD in the correctional setting, whereas previously only 

injectable naltrexone was able to provide. In the community, opioid agonist therapy is often 

preferred; two large clinical trials seek to compare XR-naltrexone to XR-B in correctional 

settings (Gordon et al., 2021; Waddell et al., 2021). Our research shows the use of XR-BUP 

as part of a comprehensive MOUD program in the correctional setting is acceptable with 

no identified attempt at diverting the medication. Importantly, this study examines use of 

XR-BUP under standard clinical practice conditions and not in the controlled conditions of a 

research trial.

In correctional settings, XR-BUP has the added benefit of an easier initiation process 

because there is no need for patients to go through a lengthy medically supervised 

withdrawal as compared to XR-naltrexone. All individuals who transitioned from methadone 

to XR-BUP tolerated the taper and began XR-BUP, indicating that individuals can switch 

medications quickly and with no treatment dropout.

Although the proportion of individuals receiving MOUD after release was 61%, only 

30% continued on XR-BUP post release, which is lower than the single randomized 
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controlled trial analyzing injectable buprenorphine in a jail setting, that demonstrated 

69% of individuals received at least one injection of XR-BUP after release. (Lee et al., 

2021) This reduction in treatment may be because in the randomized controlled trial, the 

correctional facility and participants received XR-BUP at no cost and participants did not 

have to coordinate insurance or appointments to receive post-release doses. Further, larger 

community randomized controlled trials demonstrate approximately 19% of individuals with 

non-severe injection site side effects (Lofwall et al., 2018), similar to the 22% of study 

subjects who reported injection site discomfort or other mild side effects observed here.

4.2 Limitations

This observational study had several limitations that are typical of novel observational 

studies including small sample size, a single correctional facility site, and non-randomized 

treatment arms. Individuals receiving XR-BUP in the RIDOC setting were offered the 

medication in very specific circumstances, typically in response to personal preference or 

confirmed episodes of diversion or hoarding medication. This study used datasets specific 

to the state of Rhode Island. Individuals lost to follow-up may have continued treatment 

in another state and thus were not identified in the RI-BHOLD or RI PDMP dataset. 

Previously, those treated with XR-BUP had fewer positive urine screens over the course 

of treatment compared to injectable naltrexone (Haight et al., 2019; Lee et al., 2018). We 

were not able to examine urine toxicology screens, which is a limitation of the study. Other 

treatment outcomes (including reported illicit drug use, urine toxicology screens, overdose 

deaths, and longer-term treatment retention) are clearly important as further study of the 

implementation of XR-BUP in other correctional settings.

Conclusions

XR-BUP can address barriers that obstruct lifesaving MOUD access in correctional 

facilities. By addressing administrative concerns of diversion, patient preferences of 

avoiding daily med lines, and by offering another safe and effective treatment option for 

OUD, XR-BUP has the potential to increase treatment among a high-risk patient population 

with criminal justice exposure. Further studies and trials should continue to assess the 

opportunity for this novel treatment to treat opioid addiction in the correctional setting and 

upon release to the community.
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Figure 1: 
Number of individuals prescribed XR-BUP, the number who discontinued XR-BUP, reasons 

for discontinuance, and post-release MOUD engagement

Martin et al. Page 10

J Subst Abuse Treat. Author manuscript; available in PMC 2023 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Martin et al. Page 11

Table 1.

Demographic characteristics for 54 incarcerated individuals enrolled in MOUD and received XR-BUP, Rhode 

Island, 2019–2022.

Demographics n/mean %/SD

Sex (percent)

 Male 52 96%

 Female 2 4%

Age at Release (years, mean/SD) 38.7 8.8

Race/ethnicity (percent)

 Black 4 7%

 White 43 80%

 Hispanic 7 13%

Medication at enrollment

 Methadone 8 15%

 XR-BUP 4 7%

 Sublingual buprenorphine/naloxone 42 78%

MOUD Disposition

 Continued 22 41%

 Induction 22 41%

 Prerelease Induction 10 19%

Length of time incarcerated (days) 613 540.2

MOUD: medications for opioid use disorder. sd = standard deviation.
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Table 2.

Reasons for beginning XR-BUP for N= 54 individuals.

Reason for beginning XR-BUP # %

Personal Preference 29 54%

Discipline (hording MOUD) 9 17%

Concern about being accused of diversion in the future 5 9%

Unknown 4 7%

Side Effects Methadone 1 2%

Side Effects Sublingual buprenorphine/naloxone 2 4%

On XR-BUP at time of commitment 4 7%
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Table 3.

XR-BUP Side effects reported during medication check appointments.

After First Injection
Count (%)

All Injections
Count (%)

Total reporting at least one side effect Individuals N=25 Individuals N=33

Gastrointestinal 9 17

Constipation 2 5

Diarrhea 2 5

Nausea 2 9

Weight gain 2 2

General and administration site 22 28

Fatigue 8 10

Injection Site Pain, Discomfort or Bruising 12 16

Sweats 10 13

Withdrawal symptoms 2 7

Nervous system 6 11

Rash 1 4

Dizziness 0 2

Headache 0 1

Insomnia 5 7

Respiratory 1 1

Dyspnea 1 1
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