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Abstract

Background—Opioid use disorder is often treated with short term hospitalization and medically 

supervised withdrawal from opioids followed by counseling alone without medication assisted 

treatment (MAT). More evidence is needed to confirm the expectation that the rate of relapse 

would be high after short term inpatient treatment and withdrawal from opioids without followup 

MAT.

Objective/Methods—To examine relapse to opioid use disorder in a randomized, multi-site 

effectiveness trial of extended-release injection naltrexone (XR-NTX) vs community-based 

treatment as usual (TAU) without medication, as a function of the type of clinical service where 

treatment was initiated–short-term inpatient (N = 59), long-term inpatient (N = 48), or outpatient 

(N = 201). Inpatients typically were admitted to treatment actively using opioids and had 
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completed withdrawal from opioids before study entry. Outpatients typically presented already 

abstinent for varying periods of time.

Results—One month after randomization, relapse rates on TAU by setting were: short-term 

inpatient: 63%; long term inpatient: 14%; outpatient: 28%. On XR-NTX relapse rates after one 

month were low (< 12%) across all three settings. At the end of the 6 month trial, relapse rates on 

TAU were high across all treatment-initiation settings (short term inpatient 77%; long term 

inpatient 59%; outpatient 61%), while XR-NTX exerted a modest protective effect against relapse 

across settings (short term inpatient: 59%; long term inpatient 46%; outpatient 38%).

Conclusions—Short term inpatient treatment is associated with a high rate of relapse among 

patients with opioid use disorder. These findings support the recommendation that medically 

supervised withdrawal from opioids should be followed by medication assisted treatment.
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Introduction

Inpatient or residential treatment is a time-honored intervention for substance use disorders. 

Beneficial features of this approach include medically supervised withdrawal from 

substances of abuse, removal of the individual from the natural environment in which 

substance use was taking place, and initiating and setting the stage for ongoing psychosocial 

treatment and self-help group participation on an outpatient basis after discharge.

Until recently, many if not most inpatient and residential treatment programs did not 

routinely offer initiation of medications for maintenance of abstinence and prevention of 

relapse. However, this approach is problematic for opioid use disorder. Medications for 

opioid use disorder—methadone (an opioid agonist), buprenorphine (an opioid partial 

agonist), and injection naltrexone (an opioid antagonist)–are highly effective at maintaining 

abstinence and preventing relapse (Hser et al., 2014; Krupitsky et al., 2011; Mattick et al., 

2014). The risk of relapse to opioid use disorder is uniquely high because of death from 

overdose. This risk is in theory especially high after a period of abstinence, such as after 

inpatient or residential treatment, because of loss of tolerance. Correspondingly, large 

observational studies have shown a spike in opioid overdose deaths after release from 

controlled settings such as prison or inpatient treatmen (Binswanger et al., 2013; Bird and 

Hutchinson 2003; Ravndal and Amundsen 2010; Seaman, Brettle, and Gore 1998).

Despite these concerns, the evidence-base on the outcome of opioid use disorder after an 

episode of inpatient or residential treatment remains limited. A handful of studies of clinical 

course of opioid use disorder after inpatient treatment are available, showing high rates of 

relapse, but also that a proportion of patients reduce their drug use or sustain abstinence 

(Broers et al., 2000; Chutuape et al., 2001; Gossop et al., 1989). Most controlled trials of 

medication treatments for opioid use disorder have been based in outpatient settings (Hser et 

al., 2014; Mattick et al., 2014; Weiss et al., 2011). The pivotal trial demonstrating the 

effectiveness of injection naltrexone (XR-NTX) for opioid use disorder, conducted in 
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Russia, initiated active or placebo injections among inpatients, and then followed them as 

outpatients for 6 months. XR-NTX produced significantly more abstinence and retention in 

treatment over 6 months, compared to placebo (Krupitsky et al., 2011). Still, on placebo 

about 30% of patients were retained in treatment and predominantly abstinent (Nunes et al., 

2015). To initiate naltrexone, a patient must be fully withdrawn from opioids, in order to 

avoid precipitated withdrawal. Thus, inpatient units, as utilized in the Russian trial, are an 

ideal setting for initiating naltrexone, because medically supervised withdrawal from opioids 

can be accomplished in a protected setting. An outpatient initiating naltrexone must have 

already achieved and sustained abstinence for at least a week or more, which might suggest 

a greater level of control and lower risk of relapse over the long term.

A recently completed, U.S.-based trial demonstrating the effectiveness of injection 

naltrexone for treatment of opioid use disorder (Lee et al., 2016) offered the opportunity to 

further examine relapse after inpatient treatment for opioid use disorder, since some of the 

patients initiated the trial during short-term inpatient stays, some during long-term 

residential treatment, and some initiated the trial as outpatients having already achieved 

abstinence. Participants were randomly assigned to receive either community-based 

treatment as usual (TAU) consisting mainly of psychosocial treatment without medication, 

or TAU + monthly injection naltrexone (XR-NTX) for 6 months. We hypothesized that the 

rate of relapse in the TAU condition would be highest, and the protective effect of XR-NTX 

(i.e. the difference in relapse between the XR-NTX + TAU versus TAU conditions) greatest 

among those initiating treatment as inpatients.

Methods

Overview

This report is secondary analysis of a 6-month, multi-site, randomized, controlled 

effectiveness trial of monthly injection naltrexone (XR-NTX) (brand name: Vivitrol) for 

prevention of relapse among patients with a history of opioid use disorder as well as recent 

criminal justice involvement. Details of the methods (Lee et al., 2015) and primary outcome 

analyses (Lee et al., NEJM 2016) have been reported previously. The study was reviewed 

and approved by the Institutional Review Boards at each of the participating sites, and all 

participating patients gave written informed consent. The present analysis focuses on 

comparing outcomes between patients initiating the trial on short term inpatient/residential 

units, versus long-term inpatient/residential units, versus outpatient settings.

Participants and Settings

Participants had a lifetime history of opioid use disorder (heroin or prescription opioids), 

and criminal justice involvement, but were not currently prisoners. Rather, they were either 

under community supervision (parole or probation) or had some other form of criminal 

justice involvement, such as an arrest, within the last 12 months. Though having a lifetime 

history of active opioid use disorder and thus at risk for relapse, participants had to have a 

stated goal of opiate-free treatment (i.e. not seeking agonist maintenance treatment with 

buprenorphine or methadone), and be currently abstinent and able to pass a challenge test 
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with the short acting opioid antagonist naloxone, confirming their readiness to start 

naltrexone.

Participants were recruited from 5 sites across the eastern U.S., in Philadelphia, PA, 

Baltimore, MD, Providence, RI, and New York, City (two sites, one at New York University 

Medical Center, and one at Columbia University Medical Center). Two of those sites (New 

York University Medical Center, and Providence) recruited exclusively outpatients who had 

already achieved abstinence from opioids at some point in the last 6 months. One site 

(Baltimore, MD) recruited mainly inpatients who had been admitted to either short term (up 

to 4 weeks) or long term (up to 6 months) inpatient/residential treatment programs. Two 

sites (Pennsylvania and Columbia University Medical Center) recruited a mixture of 

outpatients and inpatients. For the purposes of the present analysis, participants were 

classified according to whether they entered the trial as either: 1) outpatient; 2) short term 

inpatient-residential, defined as an expected residential stay of less than 4 weeks; 3) long-

term inpatient-residential, defined as a longer expected stay, typically 3 to 6 months.

Procedures

Prospective participants first underwent a psychiatric and medical evaluation to confirm 

eligibility, and had to be abstinent from all opioids, with an opioid negative urine toxicology 

and able to pass a naloxone challenge test, in order to be randomized. Participants were 

randomly assigned to either treatment as usual (TAU) in the community, typically consisting 

of some form of counseling without study medication, or TAU plus monthly injections of 

injection naltrexone (XR-NTX) (Vivitrol), for a 6 month trial. All participants, across both 

conditions, received regular follow-up visits with a medical clinician (weekly, then 

biweekly) throughout the trial. At each follow-up visit, participants provided a urine sample 

that was tested for opioids and other substances, and self-reported substance use with the 

time-line follow-back calendar method.

Data Analysis

The primary outcome measure was Relapse (time to relapse) to regular opioid use, 

operationalized as either two consecutive opioid positive urines or at least seven consecutive 

days of self-reported opioid use with missing urine tests imputed as positive. Relapse is 

considered a clinically meaningful outcome among patients with opioid use disorder in 

abstinence-based treatment, because once regular opioid use is resumed it is typically 

sustained and requires either another medically supervised withdrawal, or medication 

treatment (such as methadone or buprenorphine maintenance) to get it back under control. 

Patients on naltrexone treatment typically do not take opioids regularly while the medication 

is present at adequate blood levels (except for occasional ‘testing of the blockade’), and the 

typical failure mode is to stop taking the medication (miss a scheduled dose) after which the 

blockade wears off. Relapse to regular opioid use at that point requires another withdrawal 

from opioids to re-establish abstinence before naltrexone can be re-initiated.

The data analysis evaluated time to Relapse in an 2 treatment condition (TAU vs TAU + XR-

NTX) by 3 setting type (outpatient, vs short term inpatient, vs long term inpatient) design. 

The original plan was to use survival analysis with Cox models. However, with the 2 by 3 

Nunes et al. Page 4

J Subst Abuse Treat. Author manuscript; available in PMC 2019 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



design, the proportional hazards assumption was not confirmed. We therefore fit separate 

logistic regressions for the binary outcomes of Relapse (yes/no) at 5 weeks after 

randomization to capture rapid relapse, and Relapse (yes/no) by 6 months after 

randomization to capture cumulative relapse across the entire trial. Five weeks was chosen to 

capture rapid relapse, which was of particular interest given the likely high risk of relapse 

and overdose in the immediate weeks after discharge from controlled settings (Binswanger 

et al., 2013; Bird and Hutchinson 2003; Ravndal and Amundsen 2010; Seaman, Brettle, and 

Gore 1998). Also, 5 weeks is the outside limit of blockade by XR-NTX (there being at least 

partial blockade through the fifth week (Comer et al., 2002). Survival curves are displayed 

for descriptive purposes. Because even a single episode of opiate use, particularly after a 

detoxification or period of abstinence, carries a risk of overdose, we also examined the 

binary outcomes of any opioid use (versus none) in the first 5 weeks of the trial, and any 

opioid use (versus none) over all 26 weeks. All tests were two-tailed at alpha level 0.05.

Results

Participants

The overall sample consisted of 308 patients with a history of opioid use disorder, randomly 

assigned to treatment as usual (TAU) (N = 155) or TAU + injection naltrexone (XR-NTX) 

(N = 153). Overall, this was a predominantly male (85%), minority (African American: 

50%; Hispanic: 27%) sample with mean age of 44 years, low educational attainment (mean 

of 11.5 years of education) and high unemployment (82%). Most (89%) had a lifetime 

history of heroin use (as opposed to prescription opioids only), and 41% had a lifetime 

history of injection drug use. Most (80%) were under parole, probation, or some other form 

of criminal justice supervision.

Table 1 shows demographic and clinical features of the sample divided into those who 

entered the trial in outpatient, or short-term inpatient, or long-term inpatient settings. As can 

be seen, the largest fraction of the sample entered the trial as outpatients (N = 201) having 

already achieved abstinence from opioids, with smaller numbers entering from short term (N 

= 59) or long-term (N = 48) inpatient settings. The patients differed across the settings on 

several features. Inpatients (short or long term), compared to outpatients, were more likely 

unemployed and under criminal justice supervision, and more likely to have a lifetime 

history of heroin use and of intravenous drug use, differences consistent with greater overall 

severity and impairment among the inpatients. As expected, few long term inpatients had 

evidence of substance use in the 30 days before randomization. Among outpatients, 37% 

reported some opioid use in the last 30 days, indicating they achieved abstinence and 

readiness to initiate naltrexone in the month before randomization. That only 44% of short 

term inpatients reported opioid use in the 30 days before randomization suggests that over 

half of the short term inpatients initiated the study at the end of 30 day inpatient stays.

Relapse across Treatment Conditions and Clinical Settings

Figure 1 shows the survival curves comparing time to Relapse between the treatment 

conditions (TAU vs TAU + XR-NTX) across each of the three clinical settings in which 

participants initiated the study—short-term inpatient, long-term inpatient, and outpatient. 
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Table 2 shows the cumulative rates of relapse at 5 weeks after randomization (upper panel) 

and at end of study (week 26) (lower panel), across the two treatment conditions and three 

clinical settings.

5-Week Cumulative Relapse—The logistic regression model with 5-week cumulative 

relapse as the dependent variable, and treatment condition and setting as the independent 

variables, yielded a significant interaction between treatment condition and setting (chi-

square = 6.36, p = 0.042), indicating that the differences in relapse rates between treatment 

conditions vary significantly across clinical settings. Among patients initiating the study on 

short term inpatient units (Figure 1, upper panel, Table 2 upper panel), over the first 5 weeks 

after randomization there is little relapse among patients treated with XR-NTX + TAU (7%), 

but a high rate of relapse among patients assigned to TAU (63%; odds ratio = 0.043, 95% 

confidence interval: 0.009 to 0.216). Among patients initiating the study on long-term 

inpatient units (Figure 1, middle panel), over the first 5 weeks after randomization there is 

little relapse on either XR-NTX + TAU (12%) or TAU (14%; odds ratio = 0.826; 95% 

confidence interval: 0.149 to 4.576). Among patients initiating the study as outpatients 

(Figure 1, bottom panel), over the first 5 weeks after randomization, there is again little 

relapse among those treated with XR-NTX + TAU (9%), and a moderately higher rate of 

relapse among those on TAU (28%; odds ratio = 0.258; 95% confidence interval: 0.115 to 

0.579).

Cumulative Relapse by End of Study—26 Weeks—Inspection of the relapse curves 

in Figure 1 shows continued relapse across treatment conditions and settings over the 26 

weeks of the trial. The logistic regression model with cumulative relapse at end of study (26 

weeks) as dependent variable, and treatment condition and setting as independent variables, 

did not yield a significant interaction of treatment by setting (X2(2)=0.44, p=0.803). The 

main effect of treatment was significant (X2(2) = 13.36, p < .0003), indicating relapse rates 

were lower on the XR-NTX + TAU condition across treatment settings. The main effect of 

setting was also significant (X2(2) = 6.15, p =0.046). In pair-wise comparisons between 

settings, relapse rates were lower overall among patients who entered the study as 

outpatients, compared to those entering as short term inpatients (odds ratio = 0.453; 95% 

confidence interval: 0.242 to 0.849). The relapse rate among patients entering the study as 

long-term inpatients fell in between the outpatients and the short-term inpatients. In pairwise 

comparison the trend was in the direction of lower relapse among long term inpatients 

compared to short term inpatients, but not statistically significant (odds ratio = 0.524; 95% 

confidence interval: 0.235 to 1.171).

Any Opioid Use by 5 Weeks and 26 Weeks—Table 3 shows the cumulative rates of 

any episode of opioid use by 5 weeks after randomization (upper panel) and by end of study 

(week 26) (lower panel), across the two treatment conditions and three clinical settings. For 

both the 5 week and 26 week any use outcomes, the logistic regression models yield main 

effects of treatment (5-week: X2(1) = 20.27, p = .0001; 26-week: X2(1) = 6.15, p = .013) and 

of setting (5-week: X2(2) = 13.83 (p = .001); 26-week: X2(2) = 14.28 (p = .0008), with no 

significant treatment by setting interactions. As can be seen in Table 3, there is a protective 

effect of XR-NTX treatment against any opioid use that is particularly evident over the first 
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5 weeks in the short term inpatient and outpatient settings. Inspecting the effects of setting in 

the table, rates of any opioid use are highest among those who started the study as short-term 

inpatients, and by week 26 almost all the short-term inpatients (93% across both treatment 

conditions) had used opioids at least once. For those who started the study as long term 

inpatients, rates of any use are low across the first 5 weeks (18% on TAU, 19% on XR-

NTX), consistent with a protective effect of the controlled residential setting. However, by 

26 weeks (at which point most would have transitioned out of the long term residential 

settings) rates of any use are high (86% on TAU, 69% on XR-NTX). Those starting the 

study as outpatients also have substantial rates of any use by week 26 (74% on TAU, 59% on 

XR-NTX), although lower than the two inpatient groups.

Relapse in Relation to Last Dose of XR-NTX—To examine the relationship between 

non-adherence or early discontinuation of medication and relapse, we compared, within the 

injection naltrexone + TAU group, the week when the last dose of XR-NTX was taken to the 

week of relapse. Of the 66 relapses that occurred among patients treated with injection 

naltrexone (collapsing across the three treatment initiation settings), most (55, 83%) 

occurred after the patient’s last dose of medication.

Discussion

In a multi-site effectiveness trial of injection naltrexone (XR-NTX) for prevention of relapse 

to opioid use disorder among patients not seeking opiate substitution treatment, we 

examined rates of relapse to opioid use as a function of the type of setting in which patients 

initiated the trial. Many patients initiated the trial as outpatients, having already achieved 

and sustained abstinence on an outpatient basis. Others had been admitted to either short-

term inpatient or long term inpatient programs and initiated the trial in those settings. As 

hypothesized, among patients initiating the trial on short term inpatient units, there was a 

high rate of relapse to regular opioid use in the early weeks after discharge–a cumulative 

relapse rate of 63% by week 5–among patients assigned to treatment as usual (TAU) without 

study medication. Whereas, those assigned to XR-NTX had little relapse in the first 5 weeks 

(7%). Among the short term inpatients, XR-NTX also reduced the rate of any opioid use in 

the first 5 weeks (31%), compared to TAU (70%). The high rate of relapse, and of any opioid 

use, in the TAU condition replicates the findings of other studies that examined outcome 

after short-term inpatient or residential treatment (Broers et al., 2000; Chutuape et al., 2001; 

Gossop et al., 1989), and confirms clinical concerns about the risk of discharging patients 

with opioid use disorder without an effective medication treatment. The low rate of early 

relapse in the XR-NTX condition, and the fact that not all patients on XR-NTX who used 

opioids relapsed, supports the potential protective effect of an evidence-based medication 

like XR-NTX as part of the discharge plan for patients with opioid use disorder undergoing 

medically supervised withdrawal during short term inpatient or residential treatment.

Other aspects of the findings were surprising and somewhat contrary to our hypotheses. 

Disappointingly, among patients from short-term inpatient units treated with XR-NTX, there 

was considerable relapse after week 5 through the end of the 6-month study, such that the 

protective effect of XR-NTX, compared to TAU, while still present, was diminished. Indeed, 

there was substantial relapse over the 6 month trial on XR-NTX across all three treatment 
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initiation settings. This result likely relates to patients not returning for second or subsequent 

monthly injections of XR-NTX, and indeed most (83%) of the relapses in the XR-NTX 

condition occurred after the patient’s last recorded dose of medication. The relapse rate on 

XR-NTX would likely have been much lower had more patients adhered to the full 6 months 

of doses. The trial offered no specific interventions designed to boost medication adherence 

other than standard clinical support. Behavioral methods such as contingency management, 

cognitive behavioral therapies, and involvement of significant others have been shown to 

improve adherence to medication assisted treatment with oral naltrexone (Carroll et al., 

2001; Carroll et al., 2002; Fals-Stewart and O’Farrell 2003; Nunes et al., 2006; Preston et 

al., 1999) and buprenorphine (Christensen et al., 2014), and future studies should consider 

examining such behavioral methods for improving adherence to injection naltrexone.

Among the outpatients, many of whom had already sustained abstinence for weeks or 

months prior to entering the study, the amount of relapse observed was also high. Among 

outpatients in the TAU condition, relapse occurred steadily over the course of the trial, and 

the cumulative rate of relapse at 6 months was 61%, while 74% had used an opioid at least 

once. This suggests the disquieting clinical implication that even among patients with opioid 

use disorder who have been abstinent and doing well for a period of time as outpatients, 

relapse risk is still high. This finding is consistent with long term follow up studies of 

samples of patients with opioid use disorder treated initially with buprenorphine or 

methadone, showing that the risk of return to opioid use is high, and the best predictor of 

abstinence is staying on medication (Hser et al., 2016; Weiss et al., 2015). In the present 

study XR-NTX exerted a protective effect among the outpatients, reducing the relapse rate to 

38%. The clinical implication is that patients with opioid use disorder, even if they have 

achieved abstinence for a period of time, should consider receiving prophylaxis with an 

effective medication. XR-NTX is well suited for this purpose, since the other effective 

medications, buprenorphine or methadone, would re-expose an abstinent individual to 

opioids and re-initiate physiological dependence.

Patients initiating the study during long term inpatient treatment experienced low rates of 

early relapse and early use of any opioid (over the first five weeks) in both TAU and XR-

NTX conditions. This finding suggests a protective effect of long-term residential treatment, 

removing and protecting patients from exposure to the natural environments where drug use 

is likely. Again, as with patients initiating the study as outpatients, relapse gradually recurred 

over the 6 month trial, as patients leave the residential setting and return to their natural 

environments.

Although the high rates of relapse have been emphasized, 23% (short-term inpatient group), 

39% (outpatient group), and 41% (long term inpatient group) on the TAU condition did not 

relapse across the 6 month trial. Thus, a minority of patients with opioid use disorder appear 

to do well over a six month follow-up without a maintenance medication. Caution is 

warranted in that most patients on TAU had used opioids at least once by the 6 month point 

(short term inpatient: 93%; long term inpatient: 86%; outpatient: 74%) and use carries the 

risk of relapse over time. Further, there is the problem from a clinical perspective is that we 

do not have a good way to identify, prospectively, which patients with opioid use disorder 

may fall into that minority who are not going to use opioids and thus would not need 
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maintenance medication to help prevent relapse. More work is needed to explore clinical 

features that might predict the need for long term treatment with medication.

The main effects of setting on rates of relapse over 26 weeks (Table 2), and on rates of any 

use of opioids (Table 3), indicate that those patients who initiated treatment on short term 

inpatient units had the highest overall risk of opioid use and of relapse, while those who 

initiated treatment as outpatients had the lowest risks. This makes sense on the face of it, in 

that patients with opioid use disorder who are able to sustain abstinence as outpatients (as 

required to gain entry into the trial) likely have a greater level of control over their opioid 

use. Differences in clinical and demographic features between settings shown in Table 1 

(among inpatients: more unemployment, criminal justice supervision, and more lifetime 

heroin and injection drug use) suggest that the case-mix of patients on short-term and long 

term inpatient settings was more severely ill than that of outpatients. Thus, differences in 

overall outcome and treatment effects (XR-NTX vs TAU) across settings may be due to 

differences in patients’ clinical severity, rather than direct effects of the settings in which 

they initiated treatment. A companion analysis of baseline variables as moderators of the 

effect of treatment in this trial (Friedmann et al., in press) found only one significant 

moderator—heavy alcohol use in the month prior to admission associated with poor 

outcome on XR-NTX.

Strengths of this analysis include the large, randomized effectiveness trial, a community-

based sample likely to be representative of the important population of patients with opioid 

use disorder who have had criminal justice involvement, and the clinically meaningful 

primary outcome measure of relapse.

Limitations include that this was a secondary analysis: clinical setting when a patient 

initiated the trial was naturalistic, was not part of the a priori design, and was not randomly 

assigned. Clinical settings were not evenly distributed across the five sites that participated 

in the trial, such that setting and site are confounded. The study design did not control 

features of the clinical settings, which varied naturalistically. Only a handful of inpatient or 

residential settings were involved and they may not be representative of the full range of 

such treatment programs.

In summary, patients with opioid use disorder admitted to short-term inpatient treatment 

experienced high rates of early relapse to opioid use when assigned to usual treatment 

without a maintenance medication, while extended-release injection naltrexone (XR-NTX) 

reduced early relapse. This result suggests a high risk of relapse for patients with opioid use 

disorder admitted to short term inpatient treatment with medically supervised withdrawal 

from opioids. The data supports the clinical recommendation that an effective medication 

should be part of the discharge and aftercare plans for inpatients with opioid use disorder. 

One can further argue that the system of “detoxification units” for opioid use disorder should 

be reengineered into “medication induction centers” in which effective medications are 

initiated in a controlled environment. Across the 6-month trial, a substantial rate of relapse 

was observed for all three clinical settings from which patients initiated the trial (short-term 

inpatient, long-term inpatient, outpatient). Even outpatients, who had been abstinent for a 

period of time before entering the trial, had a clinically important rate of relapse. While XR-
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NTX continued to exert a protective effect across the 6-month follow-up, substantial relapse 

among those assigned to XR-NTX suggests the need for approaches to improve adherence to 

medication assisted treatment and manage relapse risk over the long term. Finally, a 

minority of patients assigned to usual treatment (TAU) across all three treatment settings did 

not relapse during the 6 month trial. This finding suggests there is a subgroup of patients 

with opioid use disorder who may remain relapse-free over the long term without 

medication assisted treatment. However, there is at present no accurate way to predict who 

may do well without medication, and relapse to opioids carries the risk of overdose and 

death. Thus, patients and their clinicians face a risky choice if not opting for medication, and 

future work is needed in an effort to determine when patients with opioid use disorder may 

safely discontinue or forgo medication treatment.
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Highlights

• Among patients with opioid use disorder, the risk of relapse was high over the 

month after discharge from short term inpatient treatment without medication 

assisted treatment.

• Long-acting injectable naltrexone (XR-NTX) protected against relapse after 

discharge from short term inpatient treatment.

• Short term inpatient “detoxification” units should be re-engineered into 

“induction units” for medication assisted treatments.

• Even among outpatients with opioid use disorder who present already 

abstinent, or patients on long-term residential treatment, relapse over a 6 

month follow-up was high and XR-NTX was protective.

• More work is needed to improve long-term adherence to XR-NTX and other 

medication assisted treatments for opioid dependence.
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Figure 1. 
Survival curves for time to relapse comparing treatment as usual (TAU) to injection 

naltrexone (XR-NTX + TAU) across three settings in which patients initiated treatment: 

short-term inpatient (top panel), long-term inpatient (middle panel), outpatient (bottom 

panel).
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Table 1

Baseline characteristics of participants according to clinical settings under which they entered the trial

Characteristic Short-term Inpatient (N=59) Long-term Inpatient (N=48) Outpatient (N=201) F or Chi-square, p-
value

Mean ± SD or N (%)

Age 42.6±10.2 46.5±8.9 43.5±9.1 F(2, 304)=2.6, p=0.08

Male 43 (72.9) 41 (85.4) 177 (88.1) X2(2)=8.1, p=0.02

Race/Ethnicity

 White 17 (28.9) 6 (12.5) 38 (18.9)

X2(6)=21.5, p=0.002
 Black 31 (52.5) 34 (70.8) 90 (44.8)

 Hispanic 9 (15.3) 6 (12.5) 67 (33.3)

 Other 2 (3.3) 2 (4.2) 2 (1.0)

Years of education 11.5±2.1 11.1±2.3 11.6±1.8 F(2, 301)=1.0, p=0.35

Current employment 7 (11.9) 1 (2.1) 47 (23.4) X2(2)=13.8, p=0.001

Status with respect to 
supervision by criminal 
justice system

 Current supervision 45 (76.3) 35 (72.9) 165 (82.1) X2(2)=2.5, p=0.29

  Probation 33 (55.9) 22 (45.8) 62 (30.9)

X2(4)=43.9, p<0.0001  Parole 11 (18.6) 5 (10.4) 95 (47.2)

  Other 1 (1.7) 8 (16.7) 8 (4.0)

 No supervision 14 (23.7) 13 (27.1) 36 (17.9)

Heath insurance

 Any 42 (71.2) 40 (83.3) 138 (68.7) X2(2)=4.1, p=0.13

 Medicaid 11 (18.6) 11 (22.9) 113 (56.2) X2(2)=65.8, p<0.0001

Opioid use during 
lifetime

 Opioid use disorder 59 (100) 48 (100) 201 (100) ---

 Heroin use 58 (98.3) 48 (100) 166 (82.6) X2(2)=16.2, p<0.001

 Other, non-heroin, 
opioid use

24 (40.7) 18 (37.5) 109 (54.2) X2(2)=7.52, p=0.02

 Injection-drug use 35 (59.3) 25 (52.1) 66 (32.8) X2(2)=16.2, p<0.001

Opioid use in past 30 
days

 Heroin use 25 (42.4) 4 (8.3) 46 (22.9) X2(2)=17.1, p<0.001

 Other, non-heroin, 
opioid use

8 (13.6) 2 (4.2) 47 (23.4) X2(2)=11.2, p=0.004

 Any opioid use 26 (44.1) 5 (10.4) 75 (37.3) X2(2)=15.6, p<0.001

Cocaine use in past 30 
days

13 (22.0) 0 (0) 46 (22.9) X2(2)=13.8, p=0.001

Heavy alcohol use in 
past 30 days

4 (6.8) 0 (0) 33 (16.4) X2(2)=12.1, p=0.002
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Table 2

Cumulative relapse rates at 5 weeks after randomization (upper panel) and at 26 weeks/end of study (lower 

panel), by treatment condition (TAU vs XR-NTX + TAU) and by setting in which the patient initiated the 

study–short-term inpatient (n = 59), versus long-term inpatient (n = 48), versus outpatient (n = 201). Values in 

the Table are percent relapsed (N relapsed/N total), and odds ratios for contrasts between treatment groups

TAU XR-NTX + TAU Odds Ratio (95% Confidence Interval)

Cumulative Relapse at 5 Weeks

Short-term inpatient (n = 59) 63 (19/30) 7 (2/29) 0.043 (0.009–0.216)*

Long-term inpatient (n = 48) 14 (3/22) 12 (3/26) 0.826 (0.149–4.576)*

Outpatient (n = 201) 28 (29/103) 9 (9/98) 0.258 (0.115–0.579)*

Cumulative Relapse at End of Study/26 weeks

Short-term inpatient (n = 59) 77 (23/30) 59 (17/29) **

Long-term inpatient (n = 48) 59 (3/22) 46 (12/26) **

Outpatient (n = 201) 61 (63/103) 38 (37/98) **

*
For cumulative Relapse at 5 weeks, the treatment condition by setting interaction is significant (X2(2) = 6.36, p = 0.042).

**
For cumulative Relapse at end of study/26 weeks, the treatment condition by setting interaction was not significant. Main effect of treatment was 

significant (X2(2) = 13.36, p = .0003). Main effect of setting also significant, with relapse in the outpatient group significantly lower than in the 
short-term inpatient group (OR = 0.453; 95% CI = 0.242 to 0.849).
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Table 3

Cumulative rates of any opioid use at 5 weeks after randomization (upper panel) and at 26 weeks/end of study 

(lower panel), by treatment condition (TAU vs XR-NTX + TAU) and by setting in which the patient initiated 

the study–short-term inpatient (n = 59), versus long-term inpatient (n = 48), versus outpatient (n = 201). 

Values in the Table are percent using any opioids (N used/N total).

TAU XR-NTX + TAU

Cumulative Any Opioid Use at 5 Weeks*

Short-term inpatient
(n = 59) 70 (21/30) 31 (9/29)

Long-term inpatient
(n = 48) 18 (4/22) 19 (5/26)

Outpatient
(n = 201) 42 (43/103) 16 (16/98)

Cumulative Any Opioid Use at End of Study/26 weeks**

Short-term inpatient
(n = 59) 93 (28/30) 93 (27/29)

Long-term inpatient
(n = 48) 86 (19/22) 69 (18/26)

Outpatient
(n = 201) 74 (76/103) 59 (58/98)

*
For any use by 5 weeks, main effect of treatment (X2(1) = 20.27, p = .0001) and setting are significant X2(2) = 13.83 (p = .001), with any use in 

the short term inpatient group significantly higher than the long term inpatient (OR = 10.50; 95% CI: 2.76 – 39.92) and outpatient settings (OR = 
3.26; 95% CI: 1.36 – 7.80). The treatment by setting interaction was not significant.

**
For any use by End of Study/26 weeks, main effects of treatment (X2(1) = 6.15, p = .013) and setting (X2(2) = 14.28 (p = .0008) are significant, 

with any use in the short term inpatient group significantly higher than the long term inpatient (OR = 4.024, 95% CI: 1.183 to 13.687) and 
outpatient settings (OR = 7.100, 95% CI: 2.455 to 20.532). The treatment by setting interaction was not significant.
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