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Abstract

Background—Buprenorphine is a promising treatment for heroin addiction. However, little is

known regarding its provision to pre-release prisoners with heroin dependence histories who were

not opioid-tolerant, the relative effectiveness of the post-release setting in which it is provided,

and gender differences in treatment outcome in this population.

Methods—This is the first randomized clinical trial of prison-initiated buprenorphine provided to

male and female inmates in the US who were previously heroin-dependent prior to incarceration.
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A total of 211 participants with 3–9 months remaining in prison were randomized to one of four

conditions formed by crossing In-Prison Treatment Condition (received buprenorphine vs.

counseling only) and Post-release Service Setting (at an opioid treatment center vs. a community

health center). Outcome measures were: entered prison treatment; completed prison treatment; and

entered community treatment 10 days post-release.

Results—There was a significant main effect (p=.006) for entering prison treatment favoring the

In-Prison buprenorphine Treatment Condition (99.0% vs. 80.4%). Regarding completing prison

treatment, the only significant effect was Gender, with women significantly (p<.001) more likely

to complete than men (85.7% vs. 52.7%). There was a significant main effect (p=.012) for

community treatment entry, favoring the In-Prison buprenorphine Treatment Condition (47.5% vs.

33.7%).

Conclusions—Buprenorphine appears feasible and acceptable to prisoners who were not

opioid-tolerant and can facilitate community treatment entry. However, concerns remain with in-

prison treatment termination due to attempted diversion of medication.
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1. INTRODUCTION

Incarcerated individuals in the United States (US), Australia, and in many European and

Asian nations have disproportionately higher rates of heroin addiction than the general

population (Dolan et al., 2007; Fazel et al., 2006; Kinlock et al., 2011). In the US, an

estimated 12–15% of incarcerated individuals have pre-incarceration heroin addiction,

compared to less than 1% of the general population (Mumola and Karberg, 2006). However,

many inmates with heroin addiction histories remain untreated in prison (Kastelic et al.,

2008; Stover and Michels, 2010; Taxman et al., 2007). As a consequence, heroin addiction

continues or resumes rapidly following release from incarceration (Dolan et al., 2007;

Kinlock et al., 2011; Strang et al., 2006) and it contributes to high rates of HIV and hepatitis

infection (Dolan et al., 2007; Kanato, 2008), overdose death among newly released inmates

(Binswanger et al., 2011, 2012; Krinsky et al., 2009; Merral et al., 2010), increased criminal

activity (Kinlock et al., 2003; Inciardi, 2008), and re-incarceration (Dolan et al., 2005; Metz

et al., 2010). Thus, increased access to effective treatment interventions that begin during

incarceration and continue in the community are needed for inmates with heroin addiction

histories (Chandler et al., 2009; Dolan et al., 2007; Kinlock et al., 2011).

1.1. Buprenorphine for general populations

Buprenorphine, approved for the treatment of opioid dependence in the US in 2002, has

several advantages over methadone: less associated stigma; lower risk of overdose (Mattick

et al., 2009); and fewer regulations, which allow its use outside opioid treatment programs

(Dasgupta et al., 2010). Although buprenorphine, as a partial agonist that has a longer

duration to peak effect compared to morphine, which is useful for treating opioid

dependence, as an opioid drug, it has potential for abuse (Tompkins and Strain, 2011). The

buprenorphine/naloxone combination lowers the likelihood of intravenous abuse because
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injected naloxone can precipitate opioid withdrawal (Tompkins and Strain, 2011).

Buprenorphine has been safely and effectively implemented in various community settings:

opioid treatment programs, non-methadone outpatient programs, community health centers,

and medical practices (Miotto et al., 2012; Mitchell et al., 2012). In community settings, it

has been effective in reducing heroin use and retaining patients in treatment (Alford et al.,

2011; Mattick et al., 2009; Miotto et al., 2012; Mitchell et al, 2012).

1.2. Buprenorphine in correctional settings

Observational examinations of buprenorphine in correctional settings in France

(buprenorphine mono product; Levasseur et al., 2002) and Puerto Rico and New York City

(buprenorphine/naloxone; Garcia et al., 2007, Lee et al., 2012) respectively found that it was

feasible and facilitated community-based treatment entry. Garcia et al. (2007) reported that

of 50 inmates eligible for study participation, 5 refused; all 45 consenting participants

initiated buprenorphine treatment in prison; 42 of 45 (93.3%) completed treatment until

release, with 35 (77.8%) entering community treatment. Garcia et al. further reported that

buprenorphine treatment reduced heroin use at 1-month post-release; Lee et al. (2012)

reported that jail-initiated buprenorphine patients had similar rates of treatment retention and

opioid-positive urine test results to community-initiated patients at 48 weeks. A randomized

clinical trial comparing buprenorphine and methadone among male, heroin-dependent

newly-admitted jail inmates in New York City found that while treatment completion rates

in jail were similar, buprenorphine patients were significantly more likely to enter

community-based treatment (Magura et al., 2009). However, buprenorphine patients were

significantly more likely than methadone patients to be terminated from treatment in prison

for attempted diversion of medication. Finally, Zaller et al. (2013) conducted a small-scale

(n=44) feasibility study with buprenorphine/naloxone for Rhode Island prisoners who were

previously, but not currently opioid-tolerant, with the intention to initiate medication up to

two weeks before anticipated release. Because 32 inmates were released earlier than

expected, Zaller and colleagues compared community-treatment entry and retention for

these 32 who did not receive buprenorphine/naloxone in prison to 12 who began induction

while incarcerated. Both outcomes number of days to first treatment post release (Mean=3.9

vs. Mean=9.2) and remained in care for the entire six-months (83% vs. 34%) favored the

group that initiated buprenorphine/naloxone in prison.

1.3. Need for further research with incarcerated populations

Although Magura et al. (2009) noted that their results were encouraging, they emphasized

that “a larger clinical trial of buprenorphine in a different setting with both genders would be

a useful avenue for further research” (p. 228). Setting is important also because, unlike

newly-incarcerated jail inmates in the US and longer-term prisoners in some other countries,

most prisoners with pre-incarceration heroin dependence in the United States may not be

regularly using heroin in prison (Kinlock et al., 2011); nearly all participants in studies cited

in Section 1.2 except for Zaller et al. (2013) were opioid-tolerant when medication began.

Consequently, it is important to examine whether buprenorphine provided to non-opioid

tolerant male and female prison inmates with heroin dependence histories would be feasible

and would facilitate community-based substance abuse treatment entry. It is also critical to

examine whether the setting in which community-based buprenorphine treatment is
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delivered to newly released inmates facilitates treatment entry (Lee et al., 2012; Stallwitz

and Stover, 2007).

2. METHODS

The study was approved by the Friends Research Institute Institutional Review Board (IRB)

on February 7, 2008, the Maryland Department of Public Safety and Correctional Services

(DPSCS) research committee, and the US Office for Human Research Protections. The

ClinicalTrials.gov identifier is NCT00574067. Buprenorphine-naloxone was donated by

Reckitt-Benckiser Pharmaceuticals, Inc.

2.1. Rationale and Design

The present analyses were developed to address three unexplored issues that emerged from

the review of the opioid agonist treatment literature for prisoners with heroin addiction

histories: (1) the relative importance of providing buprenorphine/naloxone treatment

prophylactically to previously-addicted prison inmates who are nearing release, compared to

providing buprenorphine/naloxone after release; (2) the relative effectiveness of the setting

in which post-release buprenorphine/naloxone treatment is provided; and, 3) gender

differences regarding the effectiveness of the combination of the two treatment components.

The emphases on the present analyses involve the extent to which there are treatment

condition and gender differences in the earlier phases of the study (e.g., prison treatment

entry, prison treatment completion, and community treatment entry within 10 days of

release).

The design can be conceptualized as a 2 (In-Prison Treatment Condition: Buprenorphine

treatment vs. counseling only) X 2 [Post-Release Service Setting: Opioid agonist

maintenance treatment program (OTP) vs. community health center (CHC)] X 2 (Gender)

factorial design. Imprisoned men and women with pre-incarceration heroin use disorders

who were within 3–9 months of release and met criteria for buprenorphine treatment were

randomly assigned by block randomization within gender to one of the four treatment

conditions formed by crossing In-Prison Treatment Condition and Post-Release Service

Setting (see Figure 1, Consort Diagram).

2.2. Participants

Study methods were described in detail previously (Kinlock et al., 2010). In summary,

participants were recruited between September 2008 and July 2012 from Maryland prisons.

Eligibility criteria were: 1) 3–9 months remaining in prison before anticipated release; 2)

meeting Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) criteria of heroin

dependence at time of incarceration, being physiologically dependent during the year before

incarceration; 3) suitable for buprenorphine/naloxone treatment, determined by medical

examination; 4) willing to receive buprenorphine/naloxone treatment; and 5) residing in

Baltimore City following release. Individuals who did not meet the heroin dependence

criterion were eligible if they were enrolled in an OTP in the year before incarceration.

Individuals with one or more of the following conditions were excluded from study

participation: 1) kidney failure; 2) liver failure; 3) history of psychosis; 4) pending or
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unadjudicated charges that could have resulted in transfer to another correctional facility

and/or additional prison time; 5) pending parole hearing; and 6) pregnancy.

Inmates were recruited by group orientation sessions and word-of-mouth. Inmates interested

in enrolling were individually screened for participation by trained research assistants

(RAs). RAs then met with individuals remaining eligible to review the study’s informed

consent document; following consent, assessments, described below, were administered.

Finally, it was determined whether each potential participant was medically eligible for

buprenorphine/naloxone treatment based on results of a medical history, physical

examination, and laboratory tests conducted under the direction of a study physician, the

Medical Director of a Baltimore community-based OTP (Figure 1). As shown in Figure 1, of

353 inmates initially screened, 91 (25.8%) were excluded after screening; all of the

remaining 262 (100%) consented; 49 of 262 (18.7%) were excluded after consent and 213

randomized. Of the 213 randomized, two were excluded from analysis, leaving a total of 211

participants.

2.3. Interventions in Prison

All participants received an individual intake assessment at study entry and a medical

examination. Participants were also scheduled to receive 12 weekly group sessions provided

by the study’s addiction counselor that involved relapse prevention, overdose prevention,

overcoming barriers to community treatment entry, and obtaining post-release employment

and housing, with participants receiving buprenorphine/naloxone in prison meeting

separately from participants not receiving buprenorphine/naloxone in prison. Immediately

before release, participants still in prison treatment were scheduled to meet with the study’s

counselor individually to discuss re-entry plans. Study RAs met with each participant within

two weeks of his/her release from prison to give the participant an appointment card with the

address of the designated program (the OTP or CHC that he/she had to report to) and to

reiterate that they had 10 days to attend.

2.3.1. Buprenorphine/naloxone Dosing—In-prison buprenorphine/naloxone treatment

was provided by a community-based opioid treatment program physician and nursing staff.

Daily dosing was scheduled to be administered by study nurses for the first 49 days (1 mg,

days 1–7; 2 mg, days 8–14; 3 mg, days 15–21; 4 mg, days 22–28; 6 mg, days 29–35, 8 mg;

days 36–49). Days 50 through 63 dosing was scheduled every other day at 16 mg (or twice

the daily dose). From day 64 onward until release from incarceration, participants were

scheduled to receive 16 mg (or twice the daily dose) on Mondays and Wednesdays and 20

mg (or 2.5 times the daily dose) on Fridays. Allowance was made to increase the Friday

dose to 3 times the daily dose if needed. The every other day and three times weekly dosing

schedules follow the demonstration that this is safe and effective among tolerant patients

[Center for Substance Abuse Treatment (CSAT), 2004], and would be more convenient for

participants, the correctional staff, and the medical staff. It should be noted that actual

dosing was individualized according to participant needs. Dosage started low and increased

slowly because nearly all participants were not tolerant to opioids (they were not using

heroin or other opioids regularly) at study entry.
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2.3.2. Diversion and Attempted Diversion of Buprenorphine—At the outset of

treatment and consistently thereafter, the study’s medical staff informed participants in the

buprenorphine In-Prison Treatment Condition that they would be terminated from treatment

if they diverted or attempted to divert buprenorphine/naloxone. Throughout the study, we

attempted various additional strategies to minimize the problem with attempted diversion

including: a warning about treatment termination in the informed consent document;

dividing the buprenorphine/naloxone tablets in quarters before administration to effect faster

tablet dissolution; and subsequently, to switch the formulation from tablets to strips.

Throughout most of this study buprenorphine/naloxone tablets were administered; however,

because of incidents of attempted diversion of the tablets, the medication formulation was

switched to the faster-dissolving buprenorphine/naloxone film strips (after their FDA-

approval which was obtained while the study was ongoing) for the last 23 participants

medicated in prison.

2.3.3. Release from prison—Upon anticipated release from incarceration, participants

were advised by treatment staff and study RAs to report to their designated OTP or CHC as

soon as possible. Participants were informed at study entry and immediately prior to their

anticipated release by treatment staff that they would be guaranteed admission to the

designated facility if they arrived within 10 business days of release from prison, and if they

arrived at the particular OTP or CHC afterward, they would be subjected to the facility’s

standard admission procedures, including possibly being placed on a waiting list.

Participants designated to continue or begin buprenorphine/naloxone treatment at a CHC

(which was not open on weekends) who were released on Fridays had the opportunity to be

guest-dosed at the OTP over that weekend. No medication was dispensed to participants

upon their release from prison.

2.4. Assessments/procedures

Assessments included demographic information and histories of drug abuse, drug abuse

treatment, criminal activity, and criminal justice system involvement. Immediately

following informed consent, measures administered included the Addiction Severity Index

(ASI; McLellan et al., 1992). More detailed historical information about criminality,

criminal justice sanctions, drug abuse, and drug abuse treatment than provided by the ASI

were obtained from a supplemental self-report questionnaire similar to the UCLA Natural

History Interview (NHI; see Murphy et al., 2010) based on previous research on heroin-

dependent adults (Gordon et al., 2008; Nurco, 1998) and, like the NHI, modified from an

instrument originally developed by Nurco et al (1975). [The essential validity and reliability

of the ASI and NHI was summarized by Murphy et al., (2010).] In-prison treatment data

including dosing days, doses administered, and counseling sessions attended were gathered

from treatment records. Data from the one-month post-release follow-up version of this

supplemental questionnaire relevant to this manuscript included whether participants entered

any treatment program within 10 days of release other than the designated OTP or CHC.

2.5. Outcome measures

Three outcome measures (all yes v. no), defined as follows, were employed: 1) Entered

prison treatment. This outcome was defined as, for the buprenorphine In-Prison Treatment
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Condition, whether or not the participant received at least one dose of buprenorphine/

naloxone. For participants in counseling only In-Prison Treatment Condition, whether or not

the participant met at least once with the study’s counselor. These data were recorded by

treatment staff. 2) Completed prison treatment. This outcome was defined as, for the

buprenorphine In-Prison Treatment Condition, whether or not the participant was receiving

buprenorphine/naloxone treatment at the time of his/her release from prison; for participants

in the counseling only In-Prison Treatment Condition, whether or not the participant was

receiving weekly counseling or had completed 12 sessions of weekly counseling at the time

of his/her release from prison. These data were recorded by treatment staff. 3) Entered

community treatment. This outcome was defined as whether or not the participant entered

treatment at his/her designated OTP or CHC (discussed above) as well as whether or not the

participant entered treatment at any other substance abuse treatment program within 10

business days of release from prison. These data were obtained from the OTP and CHC;

data on entry into any other substance abuse treatment programs were obtained from a one-

month post-release follow-up version of the supplemental questionnaire mentioned earlier.

2.6. Hypothesis

Based on research evidence regarding the effectiveness of opioid agonist maintenance

treatment in other settings, described above, our hypothesis is that the buprenorphine In-

Prison Treatment Condition will have more favorable outcomes, regardless of post-release

service setting, than will the counseling only In-Prison Treatment Condition.

2.7. Statistical analysis

The 211 participants were compared by treatment condition with regard to each outcome

variable listed above using logistic regression analysis (Agresti, 1990; Hosmer and

Lemeshow, 1989). Because the outcome entered prison treatment had few participants

failing to enter such treatment, it was necessary to use bias correction to estimate parameters

and conduct tests of significance. First bias correction is considered an ideal approach for

the case in which there is complete or quasi-complete separation of data points (Heinze and

Schemper, 2002). The explanatory variables in the model were: In-Prison Treatment

Condition (buprenorphine treatment vs. counseling only), Post-Release Service Setting

[opioid treatment program (OTP) vs. community health center (CHC)], Gender, and their

interactions. Gender was included as a predictor variable in view of the need to examine

differences in responsiveness to treatment by men and women. An alpha level of .05 was

chosen to determine statistical significance.

3. RESULTS

3.1. Participant characteristics

Selected background characteristics by treatment condition are shown in Table 1. Most

participants were male, African American, between 35 and 45 years of age, and completed

less than 12 years of education. Whereas all participants had at least one prior incarceration,

over four-fifths had at least one substance abuse treatment episode. However, fewer than

one-third reported having undergone MMT; less than one in six participants reported having

received buprenorphine/naloxone treatment. Participants, on average, initiated heroin use in
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their late teens, roughly five to seven years after their onset of criminal activity. During the

30 days before the index incarceration, participants reportedly used heroin and committed

crime almost every day. Using chi-square tests of independence for categorical variables and

t-tests for continuous variables, there were no significant (p<.05) differences between groups

on the variables reported in Table 1. Participants, independent of treatment condition, were

also compared by gender on the variables reported in Table 1. Women were significantly

(p<.05) more likely to have undergone prior drug treatment than men (X2=10.7; 95.2 % vs.

76.4%); methadone maintenance treatment (X2 =37.7; 61.9% vs. 18.9%) and buprenorphine

treatment (X2 =12.5; 28.6 vs. 9.5%). Men had significantly (p<.05) younger mean ages at

first crime (t = 2.3; 13.1 vs. 15.2); first use of heroin (t = 2.3; 18.7 vs. 20.7); first arrest (t =

4.3; 17.1 vs. 22.6); and first incarceration (t = 4.4; 19.6 vs. 24.3). Women were also

significantly younger (p<.05) than men at baseline assessment (t = −2.3; Mean ages = 37.0

vs. 40.0, respectively). Finally, men and women differed significantly (X2 = 9.7; p<.05) with

regard to ethnicity, as 55.6% of the women were African American and 39.7% were white;

for men, 76.4% were African American and 19.6% were white.

3.2. Entered prison treatment

Of all 211 participants, 189 (89.6%) entered prison treatment (Table 2). There was a

significant main effect for type of in-prison treatment [χ2(df=1)=7.6; p=.006; adjusted odds

ratio (AOR)=2.8; 95% CI=1.3, 5.7], with individuals in the buprenorphine In-Prison

Treatment Condition significantly more likely than individuals in the counseling only In-

Prison Treatment Condition to enter prison treatment. (99.0% v. 80.4%, respectively). No

other effect in the model was significant (all ps > .05).

3.3. Completed prison treatment

Of all 211 participants, 132 (62.6%) completed prison treatment (Table 2). The only

significant effect in the model was Gender [χ2 (df=1)=17.9; p<.001; AOR=2.3 95% CI=1.6,

3.5], with women [54/63 (85.7%)] significantly [X2 =18.2] more likely to complete prison

treatment than men [78/148 (52.7%)].

3.4. Entered community treatment

Of the 202 participants who were contacted following release from incarceration (Table 2),

82 (40.6%) entered community treatment [men=53 (37.3%) vs. women=29 (48.3%);

X2=1.4.] As with results for entering prison treatment, there was a statistically significant

main effect for In-Prison Treatment, again favoring buprenorphine over counseling only in

prison [χ2(df=1)=6.3; p=01; AOR=1.5 95% CI=1.1, 2.1]. For the buprenorphine In-Prison

Treatment condition 48/101 (47.5%) participants entered community treatment, while for

the counseling only In-Prison Treatment condition, 34/101 (33.7%) participants entered

community treatment. Of note, 8.5% (7/82 who entered community treatment) entered

community treatment at facilities other than their designated OTP or CHC. No other effect

in the model was significant (all ps > .05).
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3.5. Reasons for Failure to Enter/Complete Prison Treatment

As reported in Table 3, only 1 of 104 participants (1.0%) randomized to the buprenorphine

In-Prison Treatment Condition did not enter prison treatment, compared to 21 of 107

participants (19.6%) in the counseling only In-Prison Treatment Condition. The main

reasons given by the participants in the counseling only Condition for not entering prison

treatment included not wanting to receive counseling without buprenorphine (n=10),

transfers resulting from rule violations (n=6), and early release (n=5).

Twice as many participants receiving buprenorphine/naloxone in prison discontinued

treatment in prison compared to those in the counseling only condition (40 v. 20). Attempted

diversion of buprenorphine/naloxone was the most frequent reason why members of the

buprenorphine In-Prison Treatment condition discontinued prison treatment (n=19),

followed by rule violations (n=11) and reportedly experiencing unpleasant side effects of

buprenorphine/naloxone (n=9). (No participants experienced any serious adverse events

during the prison and early community phase of the study). All participants who were

terminated from treatment in prison for attempted diversion of medication received a

medically supervised dose reduction. The main reason for discontinuing treatment in the

counseling only condition involved rule violations (n=11).

4. DISCUSSION

4.1. Outcomes

4.1.1. Entering Prison Treatment—This is the first randomized clinical trial conducted

in the US to report on buprenorphine/naloxone treatment administered to both male and

female prisoners with pre-incarceration histories of heroin dependence. Results for entering

prison treatment were encouraging for individuals assigned to treatment conditions receiving

buprenorphine in prison. The observation that 99% of participants randomized to

buprenorphine treatment in prison started treatment resembles or exceeds somewhat the

comparable rates observed by Garcia et al. (2007; 100%) in an open-label trial in a pre-

release prison in Puerto Rico and Magura et al. (2009; 78%) in a randomized trial of

buprenorphine vs. methadone treatment conducted in a New York City jail, respectively.

Further, in contrast to the studies by Garcia et al. (2007) and Magura et al. (2009), nearly all

participants in the current study were not opioid-tolerant at study entry.

4.1.2. Completing Prison Treatment—Unlike the findings for entering prison

treatment, results for completing prison treatment showed no significant differences by In-

Prison Treatment condition. The percentage of participants randomized to receive

buprenorphine/naloxone treatment in prison who completed prison treatment was 62%,

compared to 64% in the Magura et al. (2009) study and 93% reported by Garcia et al.

(2007). However, in the present study there was a significant effect for gender, with

significantly more women than men completing prison treatment. This finding may be

attributable to the fact that the women in the sample had more treatment episodes, both in

general, and with both methadone and buprenorphine, than men; furthermore, as Greenfield

et al. (2010) reported, women are more likely than men to initially enter treatment earlier in

their substance use careers. In addition, among heroin-dependent prisoners, men typically
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engage in crime at earlier ages than women. Early onset of crime is related to a greater

variety, severity, and persistence of deviant offenses (Inciardi, 2008). Consistent with this

observation, the men in the present sample had begun offending earlier than women, and

had been first arrested and incarcerated at younger ages. A challenge to retaining

buprenorphine-initiated participants in prison treatment was the observation that 19/40

individuals (47.5%) who discontinued buprenorphine treatment were terminated for

attempted diversion of medication (17.5% of those who initiated buprenorphine treatment).

Of these 19 individuals, 16 (84.2%) were men. Magura et al. (2009) reported that 10% of

their buprenorphine patients inducted in jail were removed from treatment for attempted

diversion of medication.

A limitation with the use of buprenorphine/naloxone in tablet form is its potential for

diversion, both in prison (Kinlock et al., 2010; Magura et al., 2009) and community

(Johanson et al. 2012; Monte et al., 2009; Stimmel, 2007) settings. Our experiences with

attempted diversion of medication resemble that of Magura et al. (2009) in that they are

more frequent with buprenorphine/naloxone than with methadone; in our previously

conducted randomized clinical trial of prison-initiated methadone (Kinlock et al., 2009),

there were no identified instances of attempted methadone diversion. Diversion attempts are

particularly common in prison, possibly because drugs may have more value in prison than

in the community (Inciardi, 2008).

Another 9 of the 40 (22.5%) participants randomized to buprenorphine treatment initiated in

prison ended treatment because they did not like the effects of the medication. All 9 were on

relatively low doses (1–3 mg) when they discontinued. In the study by Zaller et al. (2013),

12 non-tolerant participants with pre-incarceration opioid dependence were on

buprenorphine for, on average, one week until release from incarceration; of these, 11

continued buprenorphine treatment in the community; one participant (8.3 %) did not like

the effects of the medication and entered drug-free treatment. Garcia et al. (2007) reported

that of the 45 participants (most of whom were opioid-tolerant) who began buprenorphine

treatment in prison, two (4.4%) withdrew because of side effects attributed to the

medication. Magura et al. (2009) indicated that, of 60 opioid-tolerant participants who

entered buprenorphine treatment in jail (mean days remaining in jail=23.2), one (1.7%)

discontinued because of adverse effects attributed to the medication. Unlike incarcerated

individuals in other nations (Dolan et al., 2005, 2007; Strang et al., 2006), Baltimore

prisoners may not have as ready access to heroin and thus may be less likely to be opioid-

tolerant during the later stages of their incarceration sentence. Thus, it is necessary to begin

induction at a low dose and increase slowly to minimize adverse effects. For the most part,

the dosing schedule was well tolerated. More details regarding the induction scheme and

adverse events will be reported in a separate manuscript.

4.1.3. Entering Community Treatment—Similar to results for Entering Prison

Treatment, there was a significant main effect for type of prison treatment, favoring

members of the two In-Prison Buprenorphine Conditions. These results are comparable to

those reported by Zaller et al. (2013) in their small-scale feasibility study. It is noteworthy

that rates of post-release treatment entry were similar for the In-Prison Buprenorphine

Conditions and the Condition in which participants did not start buprenorphine in prison and
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were referred to the OTP in the community, (44%, 51%, and 44%, respectively) as the

Condition involving counseling only in prison and referral to the CHC had by far the lowest

rate of community treatment entry (22%). However, the 48% community treatment entry

rate for the two In-Prison Buprenorphine Conditions was considerably lower than the 92%

reported by Zaller et al. (2013) and the 85% found by Garcia et al. (2007). In the study by

Magura et al. (2009), 48% of participants who began buprenorphine treatment in jail entered

community treatment.

It should be noted that in the authors’ prior randomized clinical trial of prison-initiated

methadone, 66% of participants scheduled to begin MMT in prison entered MMT in the

community within 10 days of release. The higher rate of treatment entry in the methadone

study compared with the present study may be attributable to differences in medications

and/or because the methadone study used the same treatment provider in prison and the

community. Similarly, community-based treatment providers may not be receptive to newly

released inmates as clients, as Magura and colleagues (2009) emphasized.

4.1.4. Limitations—A cautious interpretation of results is recommended because of

several limitations in the current study. First, the study only involved inmates from

Baltimore, so the findings are not necessarily generalizable to other geographic locations.

Another factor limiting generalizability to prisoners was that a number of potential

participants were excluded because of psychosis and/or suicidal ideation; these individuals

may have been treated with buprenorphine in community settings. Second, although we

desired to have relatively equal numbers of male and female participants, this did not occur;

70% of participants were male. As emphasized by Messina et al. (2009), recruiting female

participants in prison studies is challenging because approximately 90% of US inmates are

male, and female inmates are often offered other, competing, treatment options. Also, it was

possible to continue providing buprenorphine/naloxone to some of the female participants

(but not male participants) who were transferred from the institution for prison rule

violations. Furthermore, because of state budgetary issues, the pre-release facility for

women closed abruptly and unexpectedly shortly after the first year of recruitment. Because

US Drug Enforcement Agency (DEA), DPSCS, and IRB approval was required to enlist the

only other Maryland prison for women, there was a 10-month period in which no female

participants were recruited. Finally, the issue of geographic barriers to the attendance of

community treatment was not addressed. As emphasized by Rosenblum et al. (2011), among

substance-dependent individuals, lower probability of treatment entry is associated with

longer travel distances.

4.1.5. Implications—Results suggest that in-prison initiation of buprenorphine/naloxone

pharmacotherapy among male and female prisoners is feasible. Apparently it was acceptable

to all but one of the inmates randomized to begin buprenorphine/naloxone in prison, in

contrast to 21 participants in the counseling only condition who failed to enter treatment in

prison.

Results also indicated that buprenorphine treatment can be effective for a considerable

proportion of inmates in terms of facilitating post-release treatment entry. However, major

challenges remain, particularly concerning in-prison treatment terminations for attempted
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diversion of medication, as noted by others, cited above. Perhaps injectable or implantable

formulations of buprenorphine may be more effective in reducing diversion attempts. Future

publications from the present study will examine post-release treatment retention, heroin

use, cocaine use, criminal activity, arrests, and re-incarceration.
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Figure 1.
Consort Diagram.

B+OTP: Buprenorphine in prison and continued at an Opioid Treatment Program (OTP)

B+CHC: Buprenorphine in prison and continued an a Community Health Center (CHC)

C+OTP: Counseling only in prison and initiation of buprenorphine at an OTP

C+CHC: Counseling only in prison and initiation of buprenorphine at a CHC
1 participant was randomized prior to the prison closure
2 participant mispresented opiate use
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