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Abstract

Background—Extended-release naltrexone (XR-NTX, Vivitrol® Alkermes Inc.) is an injectable 

monthly sustained-release mu opioid receptor antagonist. XR-NTX is a potentially effective 

intervention for opioid use disorders and as relapse prevention among criminal justice system 

(CJS) populations.
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Methods—This 5-site open-label randomized controlled effectiveness trial examines whether 

XR-NTX reduces opioid relapse compared with treatment as usual (TAU) among community 

dwelling, non-incarcerated volunteers with current or recent CJS involvement. The XR-NTX arm 

receives 6 monthly XR-NTX injections at Medical Management visits; the TAU group receives 

referrals to available community treatment options. Assessments occur every 2 weeks during a 24-

week treatment phase and at 12- and 18-month follow-ups. The primary outcome is a relapse 

event, defined as either self-report or urine toxicology evidence of ≥10 days of opioid use in a 28-

day (4 week) period, with a positive or missing urine test counted as 5 days of opioid use.

Results—We describe the rationale, specific aims, and design of the study. Alternative design 

considerations and extensive secondary aims and outcomes are discussed.

Conclusions—XR-NTX is a potentially important treatment and relapse prevention option 

among persons with opioid dependence and CJS involvement.
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1. Introduction and background

Opioid dependence and opioid use disorders are common in the criminal justice system 

(CJS). Arrested individuals tested positive for opiates at rates of 5–20% in the 2013 US 

Arrestee Drug Abuse Monitoring Program II.1 Evidence-based treatments including 

methadone and buprenorphine are usually unavailable during incarceration,2,3 and rates of 

opioid relapse and overdose death are elevated at release.4 While these medication assisted 

treatment modalities are associated with improved outcomes,5,6,7,8,9,10,11 community 

supervision (i.e., parole, probation) authorities typically discourage their use.12 In addition, 

well-known stigmas and prior negative treatment experiences may bias affected individuals 

from pursuing these medications.2,13,14

Extended-release (XR-NTX), or sustained-release injectable naltrexone, is a long-acting 

medication that was approved for the treatment of opioid dependence by the US Food and 

Drug Administration (FDA) in 2010. XR-NTX may be particularly beneficial to criminal 

justice system (CJS) and opioid-involved populations, who typically emerge from 

incarceration ‘drug free’ and no longer physically dependent, lack ready access to agonist 

treatments, are at high risk for relapse, and for whom psychosocial treatment adherence, 

opioid-free urine samples, and frequent monitoring are often mandated conditions. 

Naltrexone is not a controlled substance and requires an active user detoxify prior to 

induction. For these myriad reasons, XR-NTX may be more readily acceptable and 

adaptable in CJS and other traditionally ‘drug free’ opioid treatment settings.15

XR-NTX’s sustained-release technology provides gradual release of sufficient naltrexone to 

block the mu opioid receptor agonist effects of up to 25 mg of intravenous heroin or an 

equivalent amount of other opioids for at least one month after injection.16,17 In an initial 2-

site US randomized placebo-controlled trial, an alternative extended-release naltrexone 

formulation (Depotrex) was effective at preventing relapse after detoxification among 

community-recruited heroin users.18 Treatment retention was 68% after 2 months and opioid 
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use outcomes were superior vs. placebo. A large double-blind placebo-controlled 

randomized trial conducted in Russia established XR-NTX’s superiority over placebo in 

preventing opioid use and relapse following an inpatient detoxification induction among a 

general adult opioid (heroin) dependent population, and was the pivotal trial leading to FDA 

approval.19 However, further US community and criminal justice system effectiveness trials 

of XR-NTX opioid treatment, including this protocol, are only now underway 

(NCT01180647, NCT01246401, NCT02032433, NCT01999946, and NCT02110264).

A preceding single-arm observational cohort study conducted by this trial’s 5-site 

consortium demonstrated the feasibility of inducting community-dwelling parolees and 

probationers onto XR-NTX (Depotrex).20 Participants remaining on XR-NTX for up to 6 

months had lower rates of opioid use vs. earlier treatment drop outs. This earlier pilot 

experience greatly informed the conception and implementation of this current randomized 

effectiveness trial.

2. Research Design and Study Population

2.1 Study Design

This is a 5-site open-label, unblinded randomized effectiveness trial that compares 24 weeks 

of XR-NTX treatment vs. Treatment-as-Usual (TAU) among community-dwelling CJS-

involved participants with a history of opioid dependence. The effectiveness trial design 

intends to estimate the benefit of XR-NTX under real world conditions.

2.2 Research questions and hypotheses

The principal research question is whether assignment of a CJS- and opioid-involved 

population to the XR-NTX treatment arm reduces the likelihood of an opioid relapse event, 

and, more generally, of overall rates of opioid use (i.e., % days of use, proportions of urines 

positive). We hypothesize that XR-NTX treatment assignment will be associated with a 

significantly lower likelihood of an opioid relapse event, longer relapse-free survival, and 

lower overall rates of opioid use (i.e., more opioid-free weeks).

Alongside this hypothesized primary treatment effect on opioid addictions are secondary 

outcomes, including potential beneficial effects of XR-NTX treatment assignment on rates 

of HIV risk behaviors, including intravenous (IV) drug use and unsafe sex, heavy alcohol 

use and non-opioid other drug misuse (i.e. cocaine), continued criminal activities, re-arrest, 

and re-incarceration, health and social costs, and safety events, including overdose and 

mortality. We hypothesize that XR-NTX treatment assignment will be associated with 

significantly lower rates of alcohol and non-opioid drug misuse, HIV risk behaviors, re-

arrests and re-incarcerations, lower costs to the extent that XR-NTX treatment will be cost-

effective, and lower rates of opioid overdose.

We are also interested in the extent to which CJS-involved participants report feeling 

coerced or mandated into study participation, given an overall historic bias on the part of 

CJS authorities against agonist medications and preferences favoring ‘drug free’ recovery. 

Though participation in this study is voluntary and referrals from CJS authorities are not 
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accepted, we will assess the degree to which participants perceive their decision to 

participate in the study was coerced or voluntary.

2.3 Study organization and sites

Five independently funded centers are implementing a common protocol under an NIH 

collaborative clinical trial R01 mechanism (PAR-07-232). The lead site, the University of 

Pennsylvania (Philadelphia, PA), hosts the regulatory, data management, and statistical 

cores. The four remaining sites are New York School of Medicine and Bellevue Hospital 

Center (New York, NY), Brown University and Rhode Island Hospital (Providence, RI), 

Columbia University (NY, NY), and Friends Research Institute (Baltimore, MD).

2.4 Study population and inclusion/exclusion criteria

Eligible subjects are community-dwelling adults with criminal justice system involvement 

and a history of opioid dependence. Inclusion/exclusion criteria were designed to assemble a 

representative sample of CJS opioid dependent adults, including those with significant 

medical and psychiatric co-morbidities, provided study participation appears safe. Persons 

excluded are currently on or seeking methadone or buprenorphine treatment by self-report, 

which are relative contraindications to naltrexone, females planning pregnancy, and persons 

possibly at high risk for opioid overdose. Notably, participants in either arm are free to 

reconsider and pursue methadone, buprenorphine or other treatment after randomization.

Eligibility criteria are: 1) current or lifetime opioid dependence (Diagnostic and Statistical 

Manual, Fourth Edition);21 2) a stated goal of opiate-free treatment rather than opioid 

agonist/partial agonist maintenance; 3) currently opioid-free with negative urine toxicology 

for all opioids prior to randomization; 4) currently serving an adjudicated sentence that 

includes community supervision (e.g., parole, probation, outpatient drug court programs, or 

other court-mandated treatment) or in the past 12 months arrested or incarcerated; 5) in 

general good health as determined by history and physical examination; and 6) aged 18 to 60 

years and able to provide informed consent. Study exclusion criteria are: 1) current other 

drug or alcohol dependence requiring medical detoxification or a higher level of care that 

would interfere with study participation; 2) women who are pregnant, planning conception, 

lactating, or unable to use adequate contraceptive methods; 3) medical condition that might 

make participation hazardous, including liver function tests >3x normal; obesity (e.g. BMI > 

40) that might make it difficult to deposit the medication safely in the gluteal muscles ; 4) 

untreated psychiatric disorder that might make participation hazardous; 5) history of allergic 

reaction to naltrexone PLG, carboxymethylcellulose, or any other components of the diluent; 

6) current chronic pain diagnosis for which opioids are necessary; 7) history of a drug 

overdose in the past 3 years requiring inpatient hospitalization.

2.5 Recruitment Procedures by Study Sites

To minimize the possibility that potential and recruited participants would feel that they had 

been coerced into participating in the research, study procedures prohibit direct referrals 

from, or communication of results to, CJS authorities, including departments of corrections, 

probation, parole, drug courts or other diversion programs. Recruitment procedures vary by 

site, but generally employ standard outreach to community-dwelling general populations and 
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medical center and addiction treatment programs through general publicity efforts (print, 

radio, and on-line advertisements) and provider- and patient-level detailing (letters to clinic 

directors, posting study flyers):

University of Pennsylvania: recruitment at this site focuses on advertising in the waiting 

rooms of Philadelphia treatment programs, local newspapers, word of mouth and 

snowballing recruitment (incentivized) where study participants were able to refer up to 5 

potential participants to the study.

New York University/Bellevue Hospital Center: located within Adult Primary Care at 

Bellevue Hospital, recruitment at this site focuses on community outreach (community 

addiction treatment programs, harm reduction centers, reentry non-government service 

agencies), recruitment from Bellevue’s high-volume detox unit, and word-of-mouth among 

current participants, who are encouraged and incentivized to refer potentially eligible 

acquaintances.

Brown University/Rhode Island Hospital: this site is located in the Research Section of the 

Division of General Internal Medicine. Participants are recruited from the Providence area 

through radio and print advertising, referrals from substance abuse treatment centers, and by 

word of mouth among current participants who are incentivized to refer others. Participants 

currently dependent on opioids are offered outpatient opioid detoxification treatment.

Columbia University: this site is located at the Substance Treatment and Research Service of 

Columbia University in Manhattan. Participants are recruited from the community through 

radio, print and subway advertising, and through two local community-based treatment 

programs to facilitate recruitment.

Friends Research Institute—The study is being conducted at Maryland Treatment 

Centers’ Mountain Manor Program, an accredited substance abuse treatment community 

provider. Participants are recruited primarily from community detoxification and residential 

treatment programs in Baltimore City.

2.6 Informed Consent

Telephone or in-person pre-screening briefly evaluates potentially eligible individuals in 

anonymous fashion and an in-person screening visit is scheduled. Per standard Good 

Clinical Practice guidelines, study staff administers informed consent at the initial in-person 

visit. The study is described in summary, and the Informed Consent Form is reviewed, 

including a discussion of potential risks and benefits, and emphasizing conditions of 

voluntary, anonymous participation. Interested participants must sign the Informed Consent 

Form as well as pass a Consent Quiz, which documents a basic understanding of study 

conditions and procedures by the participant.

2.7 Screening, Randomization, and Follow-up Procedures

Following completion of informed consent, participants are given baseline evaluations, 

including medical history and physical assessment, blood and urine testing, and an EKG. 

Study eligibility is determined after agreement between the research coordinator and study 
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clinician, and documented using an eligibility checklist, including confirmation of recent 

opioid abstinence and a negative opioid urine toxicology. At a subsequent randomization 

visit, participants are randomized to XR-NTX vs. TAU in a 1:1 ratio stratified by gender, 

site, and pre-randomization detox status (needed to detox prior to study entry [yes/no]; a 

marker of recent active opioid use and physical dependence) via the urn method22 and using 

the Perry Point Veterans Administration Cooperative Studies Program Coordinating 

Center’s telephone randomization system.23 All screening, randomization, and follow-up 

visits are incentivized. Cash vs. vouchers and maximum payments across 17 scheduled visits 

(range, $385–820) vary by site and local standards.

3. Data management

Research coordinators and study clinicians complete assessment instruments and data entry 

using a direct-entry web-based data management system at the Univ. Pennsylvania Center 

for Studies on Addictions data coordinating center.

4. Regulatory Affairs and Data and Safety Monitoring

4.1 Approvals and Certifications

Institutional Review Board (IRB) approval is obtained at each of the 5 sites based on a 

common study protocol. In addition, the Univ. Pennsylvania lead site and IRB coordinate 

and monitor data and safety logs across the trial and host the Data and Safety Monitoring 

Board (DSMB). Each site submits changes to the common protocol to their respective IRBs 

in timely fashion. Site-specific issues, i.e. flyers or local recruitment methods, are 

considered by the site’s IRB only. Regulatory affairs and study status are discussed on 

recurring calls and periodic in-person investigator meetings.

The study initiated prior to XR-NTX’s 2010 US approval for the treatment of opioid 

dependence and under an Investigator New Drug application held by Dr. O’Brien (IND 

102711). Clinical trial registration was completed at ClinicalTrials.gov (NCT00781898). 

Department of Human Services Office of Human Research Protections reviewed the 

approved protocol and concurred that the study met conditions (45 CRF 46.306(a)(2)(iv)) 

for the ethical conduct of research among prisoners (including persons mandated to 

community residential drug treatment or incarcerated after study enrollment). A federal 

Certificate of Confidentiality prevents disclosure of individual study data.

4.2 Data and Safety Monitoring

A Data and Safety Monitoring Board (DSMB) is at the Univ. Pennsylvania. Each site’s 

team, principal investigator, and site IRB monitor local recruitment, retention, and safety 

outcomes. Site and independent outside monitors annually review procedures and data 

quality. The Univ. Pennsylvania IRB and DSMB monitors study progress and adverse 

events (AE) across all sites. Adverse events (AE) and serious adverse events (SAEs) were 

logged in sequential, open-ended fashion during monthly assessments using AE and SAE 

logs. AE/SAE were determined to be medication-related by the study clinician and/or site 

PI. SAE are reported by each site to their own IRBs, the Univ. Pennsylvania IRB, the 
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DSMB, and the study sponsor (NIDA). Additionally, medication-related AE are reported to 

the drug manufacturer (Alkermes, Inc.) and the US Food and Drug Administration.

5. Study treatments

5.1 Medical Management and XR-NTX Injection Visits

XR-NTX (Vivitrol®, Alkermes, Inc.) 380mg IM injections occur once every four weeks 

within a simple Medical Management (MM) visit, the first of which occurs as part of the 

randomization visit. Prior to the initial injection, XR-NTX participants receive a standard 

naloxone challenge, consisting of >0.8mg naloxone IV (SC or IM if no IV access) with a 

pre/post withdrawal symptom checklist. One site (FRI) then administers a 12.5mg oral 

naltrexone low-dose challenge followed by a 2-hour observation period, reflecting local site 

and IRB preferences. Following a negative challenge (defined as no significant new-onset 

opioid withdrawal symptoms), the initial XR-NTX IM injection is given to the outer, upper 

gluteal region. Medical Management counseling encompasses expected side effects 

(injection site pain, potential nausea and malaise following the initial injection), support for 

recovery and community treatment participation, and relapse and overdose risk reduction 

within a typical ambulatory care office visit.24 Subsequent injections occur every 4 weeks 

during the 6-month treatment phase (6 monthly injections). Study physicians or nurses 

provide MM counseling and XR-NTX injections.

TAU participants are encouraged by study staff to access appropriate community treatment 

and relapse prevention resources, including buprenorphine or methadone treatment 

providers if participants’ treatment preferences change post-randomization. All participants 

are given referrals to available community treatment, including preferred medication 

treatments, following the 24-week treatment phase. XR-NTX study treatment was not 

available during the subsequent 12-month long-term follow-up phase.

6. Assessments

Assessments occur at screening and randomization visits, then bi-weekly, monthly (every 4 

weeks), and every 6 months (Table 1). Monthly visits included XR-NTX injections and MM 

visits among the XR-NTX treatment arm; all participants are otherwise assessed at the same 

intervals. Longer research follow-up and medical assessment visits occur at week 27 (end-

of-treatment, 6 months from randomization), week 52 (12 months), and week 78 (end-of-

study, 18 months) (Table 1).

6.1 Primary Outcome

The primary outcome is the likelihood of opioid relapse during weeks 0–25. The relapse 

event is defined as either self-report or urine toxicology evidence of >10 days of opioid use 

in a 28-day (4 week) period, with a positive or missing urine test counted as 5 days of opioid 

use. This primary relapse outcome is similarly defined in other related and on-going clinical 

trials (NCT01180647, NCT0203243). Other opioid use outcomes are rates of confirmed 

opioid abstinence, defined as the proportion of 2-week assessment intervals with self-report 

of no opioid use and negative urine results, the proportions of days of self-reported opioid 
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use vs. abstinent days, rates of urine opioid positive or missing vs. negative results, and hair 

analysis.

Research assessment visits occur every two weeks to obtain urine toxicology samples and 

query opioid and other drug use self-report using the Timeline Follow-back (TLFB).25 Urine 

samples are tested using a point-of-care dip card for opiates (300ng/ml), oxycodone, 

methadone, and buprenorphine metabolites. Hair samples (0.5–1.5 inches from scalp) are 

scheduled monthly, if available, and assessed for extended opioids (codeine, morphine, 

heroin, hydrocodone, hydromorphone, oxycodone), cocaine, methamphetamines, PCP and 

THC metabolites at a central laboratory (Omega Laboratories, Inc.). Persons with minimal 

scalp hair are not expected to provide hair samples.

6.2 Secondary Outcomes

Secondary outcomes of interest determine the effectiveness of XR-NTX in reducing: a) HIV 

risk behaviors; b) alcohol and other non-opioid drug misuse; c) rates of arrests and re-

incarceration; and d) costs (cost-effectiveness). The study also assesses self-reported factors 

influencing the decision to participate in the study, participants’ perceived voluntariness of 

this decision, and related ethical concerns. The same bi-weekly TLFB and urine sample 

assessments catalog days and quantities of alcohol use, days of cocaine use, and the 

presence of urine cannabis, cocaine, benzodiazepines, amphetamines, and barbiturate 

metabolites. Bi-weekly alcohol breathalyzer testing estimates blood alcohol levels. Rates of 

IV drug use and unsafe sex are captured using the Risk Assessment Battery (RAB).26 

Criminal activity, re-arrest, and re-incarceration are assessed using the Addiction Severity 

Index Lite (ASI),27 the Crime and Legal Activities Report,28 as well as audits of state 

criminal records databases. Health services, employment, financial support, and quality of 

life are assessed using the ASI, the Euroqol EQ-5D scale, 29 and the Non-study Other 

Medical Service Form.30 The Motivation for Research and Decision Making self-reported 

scales assess factors influencing the decision to participate in the study including perceived 

voluntariness and coercion. They are adapted from the MacArthur Perceived Coercion Scale 

and previous theoretical conceptualization of factors influencing voluntariness of consent to 

research.31,32,33

7. Statistical analysis

Primary analyses will compare overall rates of the opioid relapse by intervention using 

mixed effects logistic regression models and an intent-to-treat approach. We will test 

whether XR-NTX prolongs time-to-relapse using Cox proportional hazards regression 

models, and total self-reported days of opioid use and positive urine tests using mixed linear 

effects model for count data.

Missed visits and missing urine data will be counted as positive for opioid use, thus drop-out 

will contribute to the relapse primary outcome. This is akin to a ‘present and sober (yes/no)’ 

approach to drug treatment outcomes and missing data. We will also model missing data as 

missing at random (MAR) and missing as missing (in which only obtained self-report and 

urine samples contribute to a primary relapse outcome) in order to estimate the impact of 

drop out on main effects. Likewise, we will examine rates of self-reported non-study agonist 
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treatment to differentiate legitimate prescribing from illicit ‘street’ buprenorphine and 

methadone use, the former of which contributes to rates of misuse and relapse.

Rates of other drug and alcohol misuse will be examined in a similar approach to that of 

opioid use self-report days and urine results. We will compare the two groups on the number 

of arrests and re-incarceration during the 6-month treatment and 6–18-month follow-up 

phases of the study using Poisson or negative binomial regression models for count 

outcomes and Cox regression models for time to relapse, arrest and re-incarceration. HIV 

risk behavior analysis will compare count data of both the number of days injecting drugs 

and RAB risk scores. Economic and cost-effectiveness analysis will estimate the 

downstream benefits (i.e. costs avoided) of XR-NTX vs. TAU from societal and criminal 

justice system perspectives. Perceived coercion and study ’voluntariness’ will be described 

at baseline and follow-up.

8. Sample size, power, and effect size

The recruitment plan targets 360 subjects randomized equally to two arms across the 5 sites. 

The 5-site XR-NTX pilot study observed 6-month treatment retention rates of 66% (N=61), 

with overall relapse-free survival as defined in this protocol estimated at 30–45%.20 We 

expect rates of relapse-free survival to be lower among TAU, similar to rates seen in the 

pivotal trial’s placebo arm (20–30%).19 A sample size of 164 per group, with an assumed 

loss to attrition of about 5% per month, would provide 80% power to detect a hazard ratio of 

1.53 or higher between the hazards in the two groups, equivalent to a 30% vs. 45% 

difference in relapse rates.

Results

Recruitment began in February 2009 and concluded in November 2013. The 5 sites obtained 

informed consent from, screened, and randomized 308 eligible participants; 153 XR-NTX, 

155 TAU (Fig 1). Final 18-month follow-up continues until May 2015. Retention through 

the 6-month treatment phase has been robust; treatment exposure among XR-NTX 

participants was 77% (of 6 scheduled monthly injections per participant).

Discussion

This US multisite randomized effectiveness trial of extended-release naltrexone to prevent 

opioid relapse among CJS-involved, community-dwelling adults is the largest such 

evaluation of XR-NTX’s effectiveness to date. By examining rates of opioid and other drug 

use, as well as HIV risk behaviors rearrest, re-incarceration, costs and cost-effectiveness, 

this study aims to characterize the overall impact of XR-NTX vs. usual care in a high-cost 

and high-risk group.

Opioid use disorders are very common among CJS populations, but access to evidence-

based treatment with pharmacotherapies is poor. 34,35 CJS staff commonly view methadone 

and buprenorphine with suspicion, even hostility. Despite data consistently supporting 

agonist medications’ effectiveness, offenders are rarely required to take them as a condition 

of probation or parole. Recent developments in Missouri and other states suggest that 
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antagonist therapy with naltrexone might be more acceptable to both correctional systems 

and CJS patient populations.15 Our previous 5-site pilot demonstrated the feasibility of 

outpatient sustained-release naltrexone induction and monthly treatment among parolees and 

probationers, and found significantly less opioid use among participants retained in 

naltrexone treatment for 6 months.20

The limited XR-NTX efficacy data available at this study’s proposal and launch, followed 

by the pivotal efficacy trial results, increased our enthusiasm for an effectiveness design. 

Avoiding the stricter placebo and blinding controls, adherence expectations and exclusion 

criteria of an efficacy trial, we have pursued greater generalizability. Eligibility criteria are 

broad and likely characterize a large proportion of opioid-CJS-involved individuals 

currently not interested in or able to access agonist treatment. Treatment assignment is un-

blinded as in real world settings. Participants are encouraged to pursue a wide range of non-

study community treatment. For example, subjects in either arm may choose to reconsider 

study participation and instead access buprenorphine and methadone treatment post-

randomization, options that were not available in the Russian trial.

The psychosocial intervention among XR-NTX participants is a simplified Medical 

Management protocol. This platform was adapted for the trial from prior research and 

clinical experience with opioid and alcohol pharmacotherapies and intended to reflect the 

usual practice of office-based providers (i.e., general practitioners) while remaining relevant 

to specialty addiction treatment.24,36 We considered and rejected a standardized, more 

intensive and manualized psychosocial treatment, as well as more assertive ‘warm’ referrals 

to non-study community treatment. In both cases, investigators believed that these control 

conditions would far exceed community standards, which are characterized by very low 

rates of post-incarceration linkages to aftercare and high rates of drop out from psychosocial 

treatment. The intention was that actual TAU, rather than an enhanced, study-provided 

psychosocial intervention control, would provide a better comparison arm for a health 

services study and an actual test of XR-NTX’s effectiveness as it might be layered into 

existing community treatment.

In response to ethical concerns about potential coercion into and adverse consequences from 

study participation raised by the scientific reviewers of our original proposal, the study 

accepts no referrals from parole staff, and research staff does not communicate anything 

about participants in the study to the officials monitoring their parole. To examine whether 

these concerns are valid, a secondary study objective investigates factors influencing 

participants’ decision to participate in the study, the level of perceived coercion and 

voluntariness of this decision, participants’ understanding of risks and benefits of study 

participation, and social and legal circumstances that may affect study participation. Few 

empirical studies have examined whether situational factors, such as criminal justice 

supervision, impair participants’ abilities to make voluntary choices about participating in 

research and whether these factors distort participants’ weighing of the risks and benefits of 

study participation, though theoretical concerns abound.37,38,39,40 We examine participants’ 

perceptions of various pressures and influences on their decision to participate in the study. 

This includes perceptions of the voluntariness of their decision to enroll in the research and 

its relationship to an understanding of risks and benefits, participants’ social and legal 
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characteristics, and reasons and motivations for enrolling in the research study, including the 

study’s financial incentives.41,42,43

Study limitations arise from the open-label effectiveness design, which is more vulnerable to 

differential attention, recall and assessment biases than an efficacy design. However, study 

treatment including an expensive medication is free and financially incentivized, traditional 

clinical trial features which are not characteristic of community treatment or an optimal 

pragmatic trial design. The large cohort will allow tests for multiple confounders and 

interactions, such as parole vs. probation status and degrees of coercion; randomization 

strata are otherwise few (site, gender, pre-randomization detox). Most participants are not 

expected to have required pre-randomization detox, meaning generalizability to the general 

population of active opioid users will be more limited, vs. recent or former users presently 

detoxed and likely to benefit from a relapse prevention intervention.

In summary, XR-NTX is increasingly considered as a therapeutic option for opioid use 

disorders in criminal justice settings. This multi-site, open-label randomized effectiveness 

trial will provide valuable evidence as to whether XR-NTX reduces relapse compared with 

treatment as usual among criminal-justice involved persons with opioid use disorders. 

Results should have important implications for state and federal agencies that seek to reduce 

incarceration and enhance effective community-based treatment for opioid-dependent 

populations in the criminal justice system.
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Figure 1. 
Study Flow, Inclusion/Exclusion Criteria, and Outcomes

Lee et al. Page 14

Contemp Clin Trials. Author manuscript; available in PMC 2016 March 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

Lee et al. Page 15

T
ab

le
 1

Sc
he

du
le

 o
f 

A
ss

es
sm

en
ts

 a
nd

 P
ro

ce
du

re
s

A
ss

es
sm

en
ts

 (
st

ud
y 

w
ee

ks
)

B
as

el
in

e 
(0

/1
)

M
on

th
ly

 (
3–

27
)

M
o.

 5
 (

21
)

M
o.

 6
 (

27
)

M
o.

12
 (

52
)

M
o.

 1
8 

(7
8)

Sc
re

en
in

g 
an

d 
Sa

fe
ty

In
fo

rm
ed

 C
on

se
nt

X

C
on

se
nt

 Q
ui

z
X

X

V
ita

l S
ig

ns
/L

ab
or

at
or

y 
T

es
t

L
iv

er
 f

un
ct

io
n

X
X

L
iv

er
 P

ro
fi

le
 (

w
ee

ks
)

X
X

 (
8,

16
,2

6)
X

H
ep

at
iti

s 
B

 &
 C

, H
IV

X

V
ita

l S
ig

ns
X

X
X

Pr
eg

na
nc

y
X

X
X

B
lo

od
 A

lc
oh

ol
 L

ev
el

 (
B

A
C

)
X

2X
X

X
X

H
ai

r 
T

ox
ic

ol
og

y
X

X
X

X
X

U
ri

ne
 T

ox
ic

ol
og

y
X

2X
X

X
X

R
es

ea
rc

h 
A

ss
es

sm
en

ts

T
im

el
in

e 
Fo

llo
w

-B
ac

k
X

2X
X

X
X

M
in

i-
In

te
rn

at
io

na
l N

eu
ro

ps
ch

ia
tr

ic
 I

nt
er

vi
ew

X

R
is

k 
A

ss
es

sm
en

t B
at

te
ry

X
X

X
X

A
dd

ic
tio

n 
Se

ve
ri

ty
 I

nd
ex

X
X

X
X

C
al

if
or

ni
a 

Ps
yc

ho
lo

gi
ca

l I
nv

en
to

ry
-S

oc
ia

liz
at

io
n 

Sc
al

e
X

B
ec

k 
D

ep
re

ss
io

n 
In

ve
nt

or
y

X
X

X
X

X

C
ri

m
e 

an
d 

L
eg

al
 A

ct
iv

iti
es

X
X

X
X

X

C
ri

m
in

al
 R

ec
or

ds
 R

ev
ie

w
**

X

N
on

-S
tu

dy
 M

ed
ic

al
 a

nd
 O

th
er

 S
er

vi
ce

s
X

X
X

X
X

Q
ua

lit
y 

of
 L

if
e

X
X

X
X

X

M
ot

iv
at

io
n 

fo
r 

R
es

ea
rc

h
X

X

D
ec

is
io

n 
M

ak
in

g 
Sc

al
e

X
X

A
dv

er
se

 E
ve

nt
s

X
X

X
X

X

Contemp Clin Trials. Author manuscript; available in PMC 2016 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Lee et al. Page 16

A
ss

es
sm

en
ts

 (
st

ud
y 

w
ee

ks
)

B
as

el
in

e 
(0

/1
)

M
on

th
ly

 (
3–

27
)

M
o.

 5
 (

21
)

M
o.

 6
 (

27
)

M
o.

12
 (

52
)

M
o.

 1
8 

(7
8)

Pr
oc

ed
ur

es

N
al

ox
on

e 
ch

al
le

ng
e*

X

X
R

-N
T

X
 I

nj
ec

tio
n*

X
X

* X
R

-N
T

X
 a

rm
 o

nl
y.

Contemp Clin Trials. Author manuscript; available in PMC 2016 March 01.


