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Abstract

Background—Extended-release naltrexone (XR-NTX), is an effective treatment for opioid use 

disorder but is rarely initiated in US prisons or with criminal justice populations. Mobile treatment 

for chronic diseases have been implemented in a variety of settings. Mobile treatment may provide 

an opportunity to expand outreach to parolees to surmount barriers to traditional clinic treatment.

Methods—Male and female prisoners (240) with pre-incarceration histories of opioid use 

disorder who are within one month of release from prison will be enrolled in this randomized 

clinical trial. Participants are randomized to one of two study arms: 1) [XR-NTX-OTx] One 

injection of long-acting naltrexone in prison, followed by 6 monthly injections post-release at a 

community opioid treatment program; or 2) [XR-NTX+ MMTx] One injection of long-acting 

naltrexone in prison followed by 6 monthly injections post-release at the patient's place of 

residence utilizing mobile medical treatment. The primary outcomes are: treatment adherence; 

opioid use; criminal activity; re-arrest; reincarceration; and HIV risk-behaviors.

Results—We describe the background and rationale for the study, its aims, hypotheses, and study 

design.

Conclusions—The use of long-acting injectable naltrexone may be a promising form of 

treatment for pre-release prisoners. Finally, as many individuals in the criminal justice system drop 

out of treatment, this study will assess whether treatment at their place of residence will improve 

adherence and positively affect treatment outcomes.
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1. Introduction

1.1. Opioid use disorder among jail and prison inmates

Opioid use disorders (OUDs) are a severe problem among jail and prison inmates. Inmates 

in the US, Canada, Australia, and many European and Asian nations have disproportionately 

higher rates of opioid use disorders than their general populations.1-5 In the US, there are 

over 1.5 million state and federal prisoners,6 of whom an estimated 12-15% have histories of 

OUD.7 Moreover, scarce resources are provided for corrections-based substance use 

treatment in many nations, and many inmates with OUDs remain untreated;5,8 and less than .

1% receive agonist treatment.1,4,5,9,10 As a consequence, opioid use either continues or 

resumes rapidly after release from incarceration,1,5,11 placing newly released inmates at risk 

for death from drug overdose12-19 and for infections with human immunodeficiency virus 

(HIV) and hepatitis B and C.1,3,20 Opioid use among newly released inmates also has 

adverse public safety consequences, as it typically results in increased criminal activity20-22 

and reincarceration.21,23,24

1.2. Opioid agonist pharmacotherapy in jail and prison settings

There is a growing body of evidence supporting the effectiveness of opioid agonist 

(methadone and buprenorphine) as compared to opioid antagonists (oral NTX, XR-NTX) 

pharmacotherapy in jail and prison settings for both inmates who were using opioids at 

initiation of maintenance treatment23,25-30 and inmates who were previously, but not 

currently, opioid-dependent.31-35 However, many American prison and jail administrators 

remain reluctant to offer opioid agonist pharmacotherapy in their facilities, largely because 

of their preference for drug-free interventions36-40 and concerns about diversion of 

medication, especially with buprenorphine.41

1.3. Long-Acting Naltrexone (XR-NTX)

The use of long-acting injectable naltrexone may be a promising form of treatment for pre-

release prisoners. Naltrexone blocks the intoxicating and reinforcing effects of opioids, but 

has no opioid-like effects. When taken regularly, it reduces opiate-taking behavior. 

Naltrexone for extended-release injectable suspension, (XR-NTX) is supplied as a 

microsphere formulation of naltrexone for suspension and is to be administered by 

intramuscular (IM) gluteal injection every 4 weeks (once a month). In 2010, it was approved 

for the prevention of relapse to opioid dependence, following opioid detoxification. 

Administered as a monthly injection, XR-NTX eliminates the need for adherence to daily 

oral therapy, and thus has the potential to improve clinical outcomes for this indication. 

Moreover, monthly administration avoids the daily plasma concentration fluctuations 

associated with daily oral administration of naltrexone and its major metabolite, 6β-

naltrexol. Its lower frequency of administration, the fact it has no opioid-like effects, and 

cannot be diverted by patients may make XR-NTX more acceptable to corrections officials 
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than methadone or buprenorphine. The primary reason for failure of oral naltrexone 

treatment for both opioid addiction and alcoholism has been failure on the part of patients to 

adhere to the daily medication regimen.42,43 Long-acting naltrexone reduces the adherence 

problem as confirmed by studies showing blockade of injected opiates for over 30 days. 

Importantly, a sustained release medication may protect participants from overdose death 

within the critical one month post-release period.12,18 Moreover, because naltrexone has no 

abuse potential, and is not a controlled substance, there is greater flexibility in settings in 

which naltrexone can be prescribed, including correctional settings. Moreover, controlled 

environments offer an excellent opportunity to initiate long-acting, injectable naltrexone 

because individuals with OUD have a higher likelihood of being abstinent from opioids for 

the required length of time in the controlled correctional environment prior to initiating 

naltrexone treatment. Extended-release injectable naltrexone (XR-NTX)) has been found 

effective in reducing opiate use compared to control participants for community corrections 

populations in the US;44-46 jail inmates in the US47 and for Russian adults with heroin use 

disorder.48 Results from Russia are especially noteworthy given that in a nation with one of 

the highest rates of heroin use in the world, methadone and buprenorphine are not 

available.48

1.3.1. Long-acting naltrexone with criminal justice populations—Gordon et al.49 

conducted a Phase 4 pilot, open-label study of long-acting injectable naltrexone (XR-NTX), 

with prisoners with pre-incarceration OUD. In this study, involving one XR-NTX injection 

in prison followed by 6 monthly injections in the community, XR-NTX was found to be 

feasible; all 27 participants received their first injection. XR-NTX was acceptable to 

correctional officials; it did not disrupt security and other prison routines and there was no 

concern about its diversion. However, an important challenge was that while 78% of 

participants received their first community injection, only 37% received their 5th and 6th 

injections. In a multi-site study of parolees/probationers, 308 participants were randomized 

to XR-NTX across five sites in which 95% received the first injection; 65% received their 

5th and 59% received their 6th injections. XR-NTX adherence rates were higher in parolees 

and probationers and roughly equal to opioid agonist treatment but still dropped off by 

month 6.45 Also, most parole/probation participants were recruited from community 

treatment programs and were nearing completion of treatment at study entry, which meant 

that they were more likely to have more stable lives than newly released prisoners. These 

results and many stressors faced by newly released prisoners, noted below, suggest that 

enhancements to prison initiation of XR-NTX are needed in order to ensure continued 

adherence to XR-NTX treatment. Many of our XR-NTX prisoners left treatment because of 

the need for stable housing, legitimate employment, child care, securing health benefits, 

addressing medical and psychiatric issues, and meeting requirements regarding criminal 

justice supervision interfered with continued treatment.

1.4. Mobile treatment for chronic diseases

Mobile treatment for chronic diseases have been implemented in a variety of settings. 

Mobile treatment provides an opportunity to expand outreach to surmount barriers to 

traditional clinic treatment for chronic disease. A number of programs have implemented 

mobile services including for opioid addiction using LAAM,50 methadone,51-53 HIV 
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education and testing,54 HIV treatment,55 for mental health services56 and for cancer 

information and support.57,58 In two MAT studies that are most relevant to the current trial 

which implemented LAAM and Methadone, findings were supportive of mobile treatment 

with a risky opioid dependent population. In the Kou et. al.50 study out of 163 referrals to 

mobile LAAM treatment, 114 (70%) entered the program, 84% were retained for at least 90 

days, and a 31% reduction in heroin-positive urine tests was reported. More importantly, the 

Greenfield et al.52 study indicated patients in the methadone mobile treatment group were 

retained in treatment for a median of 15.5 months compared to a median of 3.9 months for 

the patients at the fixed sites – and it is well known that, regardless of type of treatment, 

greater treatment duration is associated with reduced substance use and criminal activity.

As emphasized by Hall et al.,53 we need additional strategies that state and local 

governments can use to increase opioid treatment participation by broadening its reach to 

different types of patients such as pre-release prisoners, community corrections populations 

which are often socially disenfranchised and have high opioid use. Furthermore, the 

stigmatization of methadone and the difficulty for certain individuals to enter and continue 

treatment based on restrictions for individuals in the criminal justice system38,39,59 might 

make medical long-acting treatment more appealing to criminal justice professionals that 

have to monitor the movement and activities of parolees and home detention individuals in 

the community.

2. Methods

2.1 Study design

The study is a parallel two-group randomized controlled trial in which 240 incarcerated men 

and women will be randomly assigned within gender to one of two conditions: XR-NTX-

OTx: One injection of XR-NTX in prison, followed by 6 monthly injections post-release at a 

community opioid treatment program (n=60 men and 60 women); or 2) XR-NTX+ MMTx: 

One injection of XR-NTX in prison followed by 6 monthly injections post-release at the 

patient's place of residence utilizing mobile medical treatment (n=60 men and 60 women) 

(see Figure 1). All participants will be confirmed opioid-free prior to long-acting injection, 

and evaluated at 1-, 2-, 3-, 4-, 5-, 6-, 7- (safety visit) and 12-months after release from 

prison.

2.2 Research questions, outcomes and hypotheses

The primary research question is to compare the two study conditions in terms of: a) XR-

NTX treatment adherence; b) opioid use; c) criminal activity; d) re-arrest; e) reincarceration; 

and f) HIV risk-behaviors (i. needle use; and ii. risky sexual behaviors).

The secondary research question is to determine if the number of months of post-release 

XR-NTX treatment is related to outcomes (a)-(f) (see above), and if so, is there a point at 

which XR-NTX-OTx v. XR-NTX-MMTx treatment success equilibrates. Such a finding 

could be potentially important because it would be informative about the needed length of 

XR-NTX treatment.
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Based on preliminary data from the research team's current studies that individuals receiving 

long-acting naltrexone at a community treatment or opioid clinic, adherence rates begin to 

decrease by month four,32,49,60 it is anticipated XR-NTX+MMTx condition will have 

superior outcomes compared to the XR-NTX+OTx condition in terms of outcomes: a) XR-

NTX treatment adherence; b) opioid use; c) criminal activity; d) re-arrest; e) reincarceration; 

and f) HIV risk-behaviors (i. needle use; ii. risky sexual behaviors). We are not aware of 

RCTs using mobile medical treatment for the provision of XR-NTX. However, based on 

studies utilizing mobile treatment for HIV services, and methadone, which increased access, 

engagement, and retention, we believe the provision of medical treatment, provided at a 

patient's place of residence, is expected to yield better adherence, subsequently improving 

outcomes mentioned above. If we find a point of equilibration it will tell us how many 

months we will need to provide mobile treatment (XR-NTX injections) and at what point it 

impacts on outcomes-significant given the cost of the medication. It is difficult to provide 

firm conjectures on this latter question given the lack of research in this area. However, 

based on our previous experience (cited above) there are many barriers that prisoners face as 

they reenter society such as employment, housing, child care issues, mental health issues, 

and transportation which may impede beginning and continuing treatment. By addressing 

these barriers by providing treatment at place of residence may assist in reducing the 

adherence barrier.

2.3 Study sites

2.3.1. Prisons—Male and female inmates recruited for participation will be drawn from 

four prisons in Baltimore City and Baltimore County. The five facilities are administered by 

the Maryland Division Department of Correction (DOC), and are staffed by administrative 

and custodial (correctional officers) personnel and by case managers, who provide referral 

services and are responsible for preparing reports concerning inmates' institutional progress 

and adjustment. The Maryland Department of Public Safety and Correctional Services 

(MDPSCS) and the study PI have an extensive history of collaborating on pharmacotherapy 

studies for opioid-dependent prisoners.

2.3.2. Community treatment clinic—Long-acting naltrexone will be provided by 

Glenwood Life Counseling Center (GLCC) personnel, either at GLCC or the participant's 

place of residence. Glenwood Life Counseling Center (GLCC) has been in continuous 

operation for 41 years. It is a State of Maryland- and CARF-certified outpatient drug 

treatment program that treats over 600 patients. GLCC provides individual and group drug 

abuse counseling, HIV assessment and risk-reduction counseling, and a limited amount of 

family-based therapy.

2.4 Inclusion/Exclusion criteria

Eligible prisoners must meet the following criteria: (1) adult male or female inmate at one of 

the four designated prisons who will be eligible for release within 30 days; (2) history of 

opiate use disorder [meeting DSM-5 criteria at the time of incarceration]; (3) suitability for 

XR-NTX treatment as determined by medical evaluation; (4) currently opioid-free by 

history, with negative urine for all opioids and no signs of opiate withdrawal at recruitment/

study entry; (5) willingness to enroll in XR-NTX treatment in prison [not currently in or 
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planning to pursue agonist (methadone, buprenorphine) treatment at release]; and (6) 

planning to live in Baltimore City. Inmates not meeting the OUD criterion will be eligible if 

they were treated in an opioid agonist treatment program during the year before 

incarceration.

Prisoners with one or more of the following conditions will be excluded from the study: (1) 

Active medical illness that may make participation hazardous (e.g., unstable diabetes, heart 

disease). Adequately treated medical conditions are acceptable; (2) Untreated psychiatric 

disorder that may make participation hazardous (e.g., untreated psychosis, bipolar disorder 

with mania). Adequately treated psychiatric disorders and appropriate psychotropic 

medications will be allowed; (3) History of allergic reaction to XR-NTX; (4) Current 

chronic pain diagnosis for which opioids are prescribed; (5) creatinine above normal limits; 

(6) pregnancy (for women); (7) suicidal ideation (within the past 6-months); (8) Body Mass 

Index (BMI) > 40 and/or (9) unadjudicated charges that may result in transfer to another 

facility and/or additional prison time. Individuals who would not have recent suicidal 

ideation (past 6 months) and have psychiatric conditions that are treated will be included

2.5 Recruitment, informed consent, screening, randomization

The study will employ the following procedures. Maryland Department of Correction 

(DOC) personnel will schedule project orientation appointments with research staff for the 

Baltimore area prison inmates with less than 60-90 days to serve. Group orientation sessions 

will be conducted at each prison in a private room, in which a research assistant (RA) will 

explain study procedures and eligibility requirements. Potentially interested inmates will 

then meet individually with research staff in a private room for an in-depth discussion of the 

purposes, procedures, risks, and benefits, of study participation, and to make a preliminary 

determination of eligibility, subject to confirmation during the physical examination (see 

below). Immediately after providing informed consent and completing a release of 

information form (ROI), each potential participant is scheduled for administration of the 

baseline measures. Following baseline assessment, which is used, in part, to confirm 

eligibility regarding histories of opioid addiction and nature and severity of medical and 

psychiatric problems, each potential participant will meet with the project medical staff for a 

medical history, physical examination, and laboratory tests to confirm eligibility and 

suitability for long-acting naltrexone administration, and to discuss the potential risks and 

benefits of study participation. Individuals who do not meet medical eligibility based on 

physical examination or do not wish to initiate long-acting naltrexone following a discussion 

of this treatment with the study physician will not be enrolled into the study. Potential 

participants who are deemed medically eligible and remain interested in participating in the 

study will then be randomly assigned to one of the two treatment conditions. Finally, 

because of the possibility of coercion when working with prisoners, the study RA will 

emphasize that the decision to participate or not will not affect the prisoner's status, 

institutional privileges, or release date.

Participants will be assigned to one of two conditions (XR-NTX-OTx or XR-NTX+MMTx) 

using a random permutation procedure, such that, within gender, for each block of 2, 4, or 6 

participants, half will be assigned at random to the XR-NTX-OTx Condition and half to the 
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XR-NTX+MMTx condition, ensuring that both male and female participants have an equal 

chance of being assigned to either condition. Random block sizes will be used in order to 

thwart any attempt by an interested observer, such as a staff member, to deduce the random 

assignment procedure.62 (Sealed envelopes will be prepared for the study physician based on 

this block randomization procedure so that he can explain the condition to which a 

participant has been assigned. He will open the designated envelope and inform the 

participant to which one of the two conditions s/he has been assigned. This assignment 

procedure will be performed by the study physician so that, immediately after assignment to 

treatment condition, consent to medication initiation can be obtained from participants.

2.6 Data management

RAs complete baseline study assessments and follow-up assessments using direct data entry 

or on paper (based on internet access in the prison). Any forms with paper responses from 

the participant will be uploaded to the study site Data Management Unit within 48 hours.

3. Regulatory Affairs and Data and Safety Monitoring

3.1 Approvals and certification

The Friends Research Institute's Institutional Review Board (IRB) approved the study. The 

US Office of Human Research Protections (OHRP) also approved the study protocol. The 

study was registered at ClinicalTrials.gov (NCT NCT02867124). A federal Certificate of 

Confidentiality (CoC) was obtained to protect the confidentiality of the participants' data. In 

addition, we received approval from the Maryland Department of Public Safety and 

Correction Services (MDPSCS) Research Committee. It should be noted that the MDPSCS 

does not have an IRB.

3.2 Data and safety monitoring

The study is being monitored by a Data and Safety Monitoring Board (DSMB). The Friends 

IRB, DSMB, and NIDA (the study sponsor) monitor recruitment, retention, and study safety. 

All Serious Adverse Events are reported to the IRB, DSMB, and NIDA medical monitor 

regardless of their possible relationship to study procedures.

4. Interventions

4.1. Pre-release and post-release extended- release XR-NTX

Participants will receive one injection prior to release. Long-acting, injectable naltrexone 

will be administered by intramuscular injection to the buttocks (alternating sides monthly), 

at a volume of 4cc (380mg of naltrexone), Long-acting naltrexone has the advantage of 

being FDA-approved for treatment of alcohol and opioid dependence, hence commercially 

available with strong safety data. Participants who deny opioid use in the past 10 days and 

who provide a specimen that tests negative for opioids on an instant urine test will receive a 

naloxone challenge test. Naloxone is a short-acting opioid antagonist. This test consists of an 

intravenous (or intramuscular for participants' without venous access) injection of a 0.8 mg 

of short-acting naloxone followed by a 20-minute observation period. A positive test will 

cause the temporary (up to 40 minutes) appearance of opioid withdrawal symptoms. 
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Following a negative naloxone test, participants will be administered a low dose of oral 

naltrexone (12.5 mg) to further determine whether they will be able to tolerate depot 

naltrexone. If the participant has withdrawal symptoms in response to either the naloxone 

test or the oral naltrexone dose, the study physician will treat these symptoms with other 

medications. The medical staff of all five prisons are highly experienced in treating opioid 

withdrawal, will be fully aware of the ongoing study, and will be able to provide 

symptomatic treatment to participants in the unlikely event that it is needed when study staff 

are not on the premises. Such issues may consist of the following: 1) withdrawal; and/or 2) 

injection site reaction. Prior to discharge, participants will receive an information card about 

naltrexone to carry with them at all times which will alert any medical providers about the 

characteristics of naltrexone. One week before anticipated release from prison, each 

participant will have an exit interview with the study's RA. The RA will provide each such 

participant with a card with the address of GLCC outlining their schedule for their six 

monthly injections in the community. In addition, those randomized to XR-NTX+MMTx 

will receive a pamphlet from the study RA detailing the procedures and operations of 

receiving medication at their place of residence.

4.2 Study Arm:- XR-NTX-OTx

The participants randomized to XR-NTX-OTx will go to the community opioid treatment 

program only to receive injections under the direction of the study's medically responsible 

investigator and the study nurse from prison in order to ensure continuity of care for those 

receiving naltrexone in the community. The study RA will be in close contact upon release 

and will provide the participant with reminder calls and/or visits prior to each long-acting 

naltrexone appointment. Participants will also be encouraged to access individual and group 

drug abuse counseling, HIV assessment and risk-reduction counseling, and family-based 

therapy on an as needed basis.

4.3 Study Arm: XR-NTX+MMTx

For those randomized to receive XR-NTX at their place of residence, specific procedures 

will be implemented. First, the study nurse will be accompanied by the study RA so two 

staff members are always physically present. The study RA will confirm the place of 

residence prior to release from prison using our locator form. Contact will be made with the 

participant immediately following prison release and subsequently one week before each 

scheduled injection to verify his/her home address as many newly released inmates have 

difficulty acquiring stable housing. At the place of residence, the nurse will administer XR-

NTX and follow the same procedures as they would at the clinic. Those participants 

randomized to the XR-NTX+MMTx condition will no longer receive XR-NTX if they 

become incarcerated in jail or prison (if incarcerated less than 37 days, they will still be 

eligible receive their injection). Participants who enter a semi-controlled environment, such 

as residential or inpatient treatment, will still be eligible to receive their injection if the 

program continues to allow them to receive it. We have fostered a relationship with many of 

the Baltimore City treatment programs and we will coordinate with them to continue to 

provide XR-NTX whenever possible. Individuals that are homeless or become homeless 

during the course of treatment will be offered the opportunity to receive XR-NTX at GLCC 

or a study field office. Based on our previous prison studies with medication we anticipate 
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no more than 4-6 participants will be homeless. Participants in the XR-NTX+MMTx who 

require additional medical care will be referred by the study nurse/physician based on their 

level of need, similar to as they would at a standard outpatient opioid treatment program. 

Participants will also be encouraged to access individual and group substance use 

counseling, HIV assessment and risk-reduction counseling, and family-based therapy on an 

as needed basis.

5. Assessments

Assessment of participant characteristics and/or performance will involve a 

multidimensional set of instruments administered by trained research interviewers. Sources 

of information will include: (1) self-report; (2) official records; (3) urine drug screening 

results; and (4) treatment program records. Assessment at baseline will provide information 

on participant characteristics and pre-incarceration histories of substance use, substance use 

treatment, crime, incarceration, and HIV risk behavior (See Table 1). Participants in both 

conditions will be paid $50 for each follow-up visit ($400 total). Participants will not be paid 

for baseline assessments in prison due to the fact that such payments may be viewed as 

coercion.

5.1. XR-NTX Adherence

Data on post-release treatment status will be obtained from the community treatment 

program records. Treatment status will be measured at each follow-up point by whether or 

not a participant received an injection of XR-NTX at each follow-up point (yes v. no). We 

will also collect data on whether a person entered outpatient treatment (yes v. no) and the 

type of services utilized. Treatment duration for individuals who end treatment will be 

calculated based on the last date of clinic attendance (if a participant fails to receive his/her 

injection by day 37 s/he would be considered a drop-out). Thirty seven days is used in our 

current XR-NTX studies as this is how long the medication typically protects the participant. 

We will also collect data on whether or not patients entered other types of substance use 

treatment. Follow-up assessments will collect self-report data on reasons why participants 

entered, did not enter, or dropped out.

5.2. Addiction Severity Index (ASI) with Timeline Follow-Back (TLFB)

The ASI is a standardized 40-60 minute clinical research instrument widely used in 

addiction research to quantify problem areas of substance-using populations.61,62 This 

instrument has excellent inter-rater and test-retest reliability, as well as discriminant and 

concurrent validity61,62 We will also collect data on substance use frequency and criminal 

activity to cover the entirety of the follow-up periods post-baseline using a timeline follow-

back procedure.

5.3. Risk Assessment of Battery (RAB)

This self-administered questionnaire, designed to identify individuals engaging in acts that 

could transmit HIV and other infectious diseases,63 contains 45-items consisting of two 

subscales: a drug risk subscale and a sexual behavior risk subscale, each with their own 

score, which also combined to yield an overall risk score.
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5.4. Opiate Overdose Scale

This self-administered questionnaire will ask participants to report the number of opiate 

overdoses where they did and did not receive medical attention. The questionnaire, 

administered at baseline, will cover the period prior to the instant incarceration while the 

questionnaire follow-up in the community, will cover post-release months one-12.

5.5. Visual Analogue Scale (VAS)

Participants are asked to place a mark across the line at the point that corresponds to their 

immediate craving for opioids. Anchors included 0 mm—‘no cravings’ to 100 mm—‘most 

extreme cravings possible’.64,65 Participants will be assessed at baseline prior to 

randomization and at each follow-up visit and asked about peak cravings during the 

preceding 24 hours. Mean scores of opioid craving will be calculated at each follow-up.

5.6. Biological Assays

Urine will be tested on-site with CLIA waived QuikScreen cups using an 

immunochromatographic assay for rapid (2-5 minute) qualitative results based on 

SAMHSA-standard cutoffs for alcohol (20mg/dL or 0.02% BAC), amphetamine/

methamphetamine (1,000 ng/ml), cannabis (50 ng/ml), cocaine/benzoylecgonine (150 ng/

ml), opiates (2000 ng/ml), morphine (300 ng/mL), and oxycodone (100ng/mL). Fentanyl 

will be tested for forensic use only. In addition, we will test for methadone (300ng/ml) and 

buprenorphine (10ng/ml). Results will be used as outcome measures of heroin and other 

opioid use as well as to check on the validity of self-reported drug use information. Urine 

samples will not be obtained on the approximately 10% of participants who we expect to be 

re-incarcerated. Those participants in methadone or buprenorphine treatment who screen 

positive only on their respective treatment medication will be counted as negative for their 

urine drug screening results.

5.7. Biometric Measures

All participants will complete the following biometric measures for inclusion/exclusion 

criteria, patient monitoring, and serious adverse event (SAE) and adverse event (AE) 

reporting:1) history and physical; 2) liver function tests, hepatitis profile; 3) vital signs; 4) 

concomitant medications; 5) pregnancy, 6) HIV (baseline, 6,7), 7) Urine toxicology (all 

intervals); and 8) adverse events (all intervals).

5.8. Official record information on criminal activity and supervision

As in our previous research,66 official record data will be obtained from the MDPSCS for 

each follow-up period. Data will include type (e.g., charges involved) and number of arrests, 

convictions, and incarcerations; the number and length of time of each imposed disciplinary 

period; and reports of participants' behavior while under correctional supervision. Criminal 

record data will be used to assess the validity of self-report criminal activity data.
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6. Outcomes

The primary outcomes are as follows: a) XR-NTX treatment adherence (number of 

injections completed); b) opioid use (number of opioid positive and self-report days); c) 

criminal activity (self-report days); d) re-arrest (yes vs. no and time to first arrest); e) 

reincarceration (yes vs. no); and f) HIV risk-behaviors (i. needle use; ii. risky sexual 

behaviors). In addition, we will attempt to determine if the number of months of post-release 

XR-NTX treatment is related to outcome (a-f above), and if so, is there a point at which XR-

NTX v. Non-XR-NTX equilibrates (the time point at which the trajectories for use in the two 

treatment groups cross).

7. Statistical Analysis

A generalized linear mixed model will be used for the analysis of all outcomes. A Poisson 

distribution will be assumed for the count criterion variables (days of opioid, days of crime, 

and needle use and risky sexual behaviors). A binomial distribution will be assumed for the 

dichotomous criterion variables (positive opioid urine drug screen). We will use Cox 

regression models for time to re-arrest and re-incarceration criterion variables. All data will 

be analyzed on an intent-to-treat approach and imputation with an inclusive strategy that 

uses control variables will be used to estimate any missing data. Supplementary analyses 

will examine within treatment arm the frequency of each adverse event (AE), and opioid 

overdose.

7.1 Sample Size, Power, and Effect Size

We plan to recruit 240 participants and randomize them equally into each of the two study 

arms. Assuming α=05 and N=216 due to 10% attrition, an effect size of f2=.037 in the 

population associated with a Treatment Condition (Arm 1 vs. Arm 2) with effect sizes 

ranging from a minimum f2=.046 to a maximum f2=.072 would provide 80% power. These 

effect sizes fall toward the “small-to-medium” range, with f2=02 considered a “small” effect 

and f2 = .15 a “medium” effect.67

8. Design Considerations

We designed this effectiveness study based on the disparate injection adherence and 

retention differences seen in the Lee et al.45 and the Gordon et al.49 studies in which 

parolees and probationers had greater treatment adherence than newly-released prisoners, 

respectively. Thus, our interest was not in whether XR-NTX worked in this population, but 

to address the unanswered question of whether mobile medical services (XR-NTX) will 

increase medication adherence in the newly-released population, thereby reducing opioid 

use, HIV risk behaviors, re-arrest, and reincarceration.

9. Conclusion

Initiating clinical trials in prisoner populations involves several additional steps. The IRB 

must contain a prisoner advocate, the protocol must also be approved by the OHRP, a federal 

Certificate of Confidentiality should be obtained, and the cooperation and approval of the 
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state department of corrections and prison personnel is necessary. Thus, implementing such 

treatment within a correctional setting is far from an easy task. It is important that treatment, 

corrections, and research personnel need to collaborate continually to develop, implement, 

and evaluate such new interventions effectively.68 It's crucial that all agencies agree on the 

basic design and implementation of the study, particularly details regarding logistics and 

space, and ensuring that study intervention, recruitment, and assessment do not interfere 

with ongoing routines at the prison. Such studies are an important step in introducing 

therapies for OUD in prisoners and newly paroled prisoners re-entering society. Finally, it is 

recommended that researchers, treatment providers, and corrections officials should not be 

limited to reporting outcomes on the efficacy and effectiveness of their interventions, but on 

the unique challenges they faced and how they overcame these barriers and obstacles. These 

efforts are valuable in that they serve as a guide for subsequent corrections-treatment-

research partnerships. Although research, treatment, and corrections agencies personnel may 

have different priorities and agenda, they can agree that opioid addiction and its adverse 

consequences are serious public health problems that can be reduced with careful planning 

and collaboration. The use of long-acting injectable naltrexone may be a promising form of 

treatment for pre-release prisoners. Finally, as many individuals in the criminal justice 

system drop out of treatment, this study will assess whether treatment at their place of 

residence will improve adherence and positively affect treatment outcomes.
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Fig. 1. 
Study design. XR-NTX= extended release naltrexone; OTx=opioid treatment program; 

MMTx=mobile medical treatment.
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