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16New York University School of Medicine

Abstract

 Aims—To examine the safety and effectiveness of buprenorphine+naloxone sublingual tablets 

(BUP, as Suboxone®) provided after administration of extended-release injectable naltrexone 

(XR-NTX, as Vivitrol®) to reduce cocaine use in participants who met DSM-IV criteria for 

cocaine dependence and past or current opioid dependence or abuse.

 Methods—This multi-centered, double-blind, placebo-controlled study, conducted under the 

auspices of the National Drug Abuse Treatment Clinical Trials Network, randomly assigned 302 

participants at sites in California, Oregon, Washington, Colorado, Texas, Georgia, Ohio, New 

York, and Washington D.C., USA to 1 of 3 conditions provided with XR-NTX: 4mg/day BUP 

(BUP4, n=100), 16mg/day BUP (BUP16, n=100), or no buprenorphine (placebo; PLB, n=102). 

Participants received pharmacotherapy for 8 weeks, with 3 clinic visits per week. Cognitive 

Behavioral Therapy was provided weekly. Follow-up assessments occurred at 1 and 3 months 

post-intervention. The planned primary outcome was urine drug screen (UDS)-corrected, self-

reported cocaine use during the last 4 weeks of treatment. Planned secondary analyses assessed 

cocaine use by UDS, medication adherence, retention, and adverse events.

 Results—No group differences were found between groups for the primary outcome (BUP4 

vs. PLB, p=0.262; BUP16 vs PLB, p=0.185). Longitudinal analysis of UDS data during the 

evaluation period using generalized linear mixed equations found a statistically significant 

difference between BUP16 and PLB (p=0.022, OR=1.71) but not for BUP4 (p=0.105, OR=1.05). 

No secondary outcome differences across groups were found for adherence, retention, or adverse 

events.

 Conclusions—Buprenorphine+naloxone, used in combination with naltrexone, may be 

associated with reductions in cocaine use among people who meet DSM-IV criteria for cocaine 

dependence and past or current opioid dependence or abuse.

 Introduction

Pharmacotherapy may be important to engage and retain individuals in treatment and reduce 

cocaine use. No medications are currently available specifically to treat cocaine use disorder, 

although extensive research testing new medications is ongoing. One promising medication 

is buprenorphine, a partial mu-opioid agonist and kappa-opioid antagonist. Interest in 

buprenorphine as a potential pharmacotherapy for cocaine use disorder elicited extensive 

research over the past 25 years, producing a range of findings on its efficacy in both clinical 

and preclinical work (1–13). Importantly, prior research has targeted primary opioid 

misusers who were also cocaine users. Montoya and colleagues (14) studied buprenorphine 

in participants who misused opioids and cocaine, and reported that 16mg daily sublingual 

buprenorphine is well tolerated and effective in reducing concomitant opioid and cocaine 

use. The therapeutic effect of buprenorphine on cocaine use appears to be independent of its 

effect on opioid use (9,15).

Concurrent administration of buprenorphine with an opioid antagonist such as naltrexone 

may minimize the risk of eliciting opioid craving or iatrogenic opioid dependence in 
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cocaine-dependent individuals. Research by Rothman (15) and Gerra (9) documented 

buprenorphine effects on cocaine use when administered in combination with naltrexone. A 

recent review (17) noted that buprenorphine may be effective in reducing cocaine use in the 

presence of naltrexone and that the addition of naltrexone should alleviate concerns 

regarding physical dependence. A recent pre-clinical study demonstrated that the 

combination of buprenorphine and naltrexone reduced cocaine self-administration in rodents 

(13). Thus, the mechanism of this effect may be related to kappa antagonism (18), which 

may ameliorate dysphoria associated with cocaine withdrawal or other non-mu receptor 

effects/activity of buprenorphine.

Findings from the Gerra study (9) showed that a combination of 4mg sublingual 

buprenorphine with 50mg oral naltrexone led to significant reductions in cocaine use and 

was safe and well tolerated. Negligible pupillary changes suggested significant mu blocking 

effects from the combination, mitigating the risks of ongoing opioid misuse or dependence. 

Existing research and clinical observations provide a rationale to examine the therapeutic 

potential of buprenorphine for reducing cocaine use using concurrent administration of 

naltrexone to safeguard against the risk of inducing opioid-seeking behavior.

The current study investigated the safety and efficacy of sublingual buprenorphine+naloxone 

provided in combination with naltrexone for the treatment of cocaine dependence in 

individuals with a history of opioid abuse or dependence. The primary objective was to 

evaluate whether buprenorphine+naloxone administered with extended-release naltrexone 

would reduce the number of cocaine use days over the 30-day evaluation period compared to 

placebo. Secondary outcomes included: (1) safety of this medication combination; (2) 

cocaine use only using biologic measurement during the evaluation and follow-up periods; 

(3) abstinence in participants with high level of cocaine use at baseline; (4) compare 

treatment arms with respect to treatment adherence, compliance and retention; and (5) both 

opioid use and craving.

 Methods

 Design

This multi-centered double-blind, placebo-controlled study, conducted under the auspices of 

the National Drug Abuse Treatment Clinical Trials Network (CTN), provided extended-

release, injectable naltrexone (Vivitrol®, XR-NTX) to participants and then randomly 

assigned them to one of three conditions for 8 weeks: buprenorphine+naloxone 

(Suboxone®, BUP) 4mg/day BUP (BUP4), 16mg/day BUP (BUP16), or placebo (PLB). 

Thrice-weekly clinic visits included observed dosing, provision of take-home medication, 

urine drug screens (UDS), and other assessments. Weekly individual Cognitive Behavioral 

Therapy (CBT) sessions were offered to all participants. Follow-up assessments occurred at 

1 and 3 months post-intervention.

The study was conducted at 11 sites (in California, Oregon, Washington, Colorado, Texas, 

Georgia, Ohio, New York, and Washington D.C.) between September 2011 and March 2013. 

All sites obtained local institutional review board (IRB) approval prior to study initiation. 
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The study was registered on ClinicalTrials.gov (identifier: NCT01402492). Details of study 

methods, design, and eligibility criteria have been published elsewhere (19).

 Participants

Eligible participants were treatment-seeking adults age 18–65 with a DSM-IV diagnosis of 

cocaine dependence with past-year opioid dependence or abuse, or past-year opioid use with 

a lifetime history of opioid dependence. Participants were required to be in good general 

health with no known sensitivities to study medications and no serious medical or 

psychiatric conditions. Exclusion criteria included recent or ongoing use of medications 

which could interact adversely with study medications, or a current pattern of alcohol, 

benzodiazepine, or other sedative-hypnotic use which would preclude safe participation. 

Eligibility criteria were included to ensure abstinence from opioids and avoid the risk of 

prolonged XR-NTX-precipitated opioid withdrawal. Participants were excluded if they 

reported recent opioid use, had a UDS positive for opioids, had methadone maintenance 

treatment within 15 days of consent, buprenorphine maintenance treatment within 30 days of 

consent, required opioid analgesics, or had a body habitus that precluded the XR-NTX 

intramuscular gluteal injection. Participants received study medication and counseling at no 

cost and were compensated with up to $765 in gift cards or cash for completion of study 

components including screening, injections, clinic visits, and follow-up assessments.

 Medications

Alkermes Inc. (Waltham, MA, USA) provided XR-NTX in single use kits for intramuscular 

gluteal injection (380mg) at the beginning of weeks 1 and 5. The combination sublingual 

tablet formulation of 4:1 buprenorphine:naloxone (BUP) was used in two doses: 2mg:0.5mg 

buprenorphine:naloxone, and 8mg:2mg buprenorphine:naloxone. Placebo (PLB) was 

prepared to look identical to BUP. Both BUP and PLB were provided by Reckitt Benckiser 

Pharmaceuticals (Hull, England).

BUP kits were assigned to participants such that each received 2 large (8mg BUP or 

placebo) and 2 small (2mg BUP or placebo) tablets daily: BUP4 received 2 active small and 

2 placebo large tablets; BUP16 received 2 placebo small and 2 active large tablets; and PLB 

received 2 placebo small and 2 placebo large tablets. Induction onto sublingual medication 

occurred over the first two days and tapering off medication occurred over the last two days 

of the medication phase, using half the full medication dose (16mg group received 8mg/

daily; 4mg group received 2mg/day). Sublingual medication dosage could be halved one 

time and maintained for the duration of the study to alleviate study drug-related adverse 

effects.

 Procedures

Interested individuals were pre-screened and scheduled for an informed consent interview if 

found preliminarily eligible. Screening was completed within 30 days and included a 

naloxone challenge (0.8mg naloxone by injection) and tolerance of 50mg oral naltrexone to 

ensure opioid free status prior to XR-NTX injection. The challenge was conducted only after 

self-report of opioid abstinence for at least 7 days and provision of an opioid-negative UDS.
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Random assignment was on a 1:1:1 ratio, stratified by site and opioid use level, conducted in 

a centralized process through the CTN Data and Statistics Center. High opioid use was 

operationally defined as: a) ever injected an opioid; or b) ≥2 years of regular opioid use; or 

c) opioid use on ≥20 days in the prior month. Low opioid use was defined as not meeting 

high opioid use criteria. Assignments were blinded to site staff and participants.

After XR-NTX injection and randomization, participants were provided with their first dose 

of sublingual medication. All in-clinic dosing was observed whereby study medical staff 

dispensed medication, observed dosing, and checked participants’ mouths to be sure the 

medication was completely dissolved. Participants were scheduled to attend clinic thrice 

weekly for 8 weeks. Follow-up assessments were conducted at 1 and 3 months post-

intervention.

Weekly CBT during the 8-week treatment phase used a CBT treatment manual developed 

for this study. Individual therapy sessions were approximately 45 minutes and used a 

worksheet presenting a concept or brief exercise explaining one or more CBT principles.

 Measures

Screening assessments included measures to confirm safety, eligibility, and detoxification 

status. Baseline assessments were completed during screening and included drug use, health 

information, dependence diagnoses, psychological status, and craving. Assessments during 

the medication phase were completed at each clinic visit to assess drug use, safety, and other 

related variables. The Addiction Severity Index (ASI;20) collected information on 

demographics, drug/alcohol use, medical/psychiatric health status, employment/support 

status, legal status, and family and social relationships. The Visual Analog Scale (VAS), a 

self-administered craving scale, required the participant to mark a line to correspond to 

his/her level of craving for cocaine or opioids. The Time-Line Follow Back (TLFB) (21) 

used a calendar to prompt participants for retrospective estimates of daily drug use over a 

specified period of time. Treatment-emergent adverse events (AEs) were defined as 

occurring on/after the day of the first XR-NTX injection. Dosing adherence was defined as 

percentage of number of expected pills taken, which also reflects a possible one-time clinical 

reduction in dose.

Qualitative UDS were conducted at every clinic visit with QuickTox® Drug Screen 

Dipcards, a CLIA-waived FDA-cleared device, to test for cocaine, amphetamines, 

methamphetamine, opiates, oxycodone, barbiturates, benzodiazepines, marijuana, 

methadone, and methylenedioxymethamphetamine (MDMA, Ecstasy). A commercially 

available adulterant test strip was used as an additional validity check. Prior to the naloxone 

challenge, a more sensitive opiate test with a 300ng/mL cut-off was used. On-site testing of 

buprenorphine was not conducted after randomization in order to maintain the study blind. 

Study logs documented dosing, CBT attendance, and the termination of medication and 

study participation. An ancillary study collected an additional blood sample for genetic 

analyses.
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 Sample Size

Sample size was computed from a simulation study that computed parameters from cocaine 

treatment literature, and use a beta-binomial model assuming a mean of 9.31 days (standard 

deviation 9.08) of cocaine use in the evaluation period for the placebo arm and various rates 

of underreporting use (0%, 20% and 40%). It was assumed that 5% of participants would be 

lost to follow-up before the evaluation period, and 18% of those remaining would drop out 

during the evaluation period. Based on these specifications, 300 participants randomized 

1:1:1 would yield over 85% power to detect a difference of 3.16 days if underreporting 

occurred ≤20% of the time, and 78% if the rate was 40%.

 Outcome Measures and Analyses

 Primary outcome—The primary outcome measure was UDS-corrected number of self-

reported cocaine use days during the evaluation period (last 4 weeks of treatment phase, 

days 25–54) comparing BUP groups to PLB group. An algorithm (ELCON;22) corrected for 

discordant results between negative self-reports of cocaine use (TLFB) and positive UDS. 

When a window was found in which self-report was negative but UDS was positive, a 

correction was made to change last self-report day in the window from negative to positive. 

Positive self-reports discordant with negative UDS were left unchanged. Analyses compared 

outcomes of each BUP condition to the placebo condition using a significance level of 0.025 

to adjust for the two comparisons. A Wilcoxon rank-sum test (23) was utilized because it 

was anticipated that the distribution of the number of days of use would be highly non-

normal. The null hypothesis for each test was the BUP would be associated with less or the 

same amount of cocaine use necessitating one-sided tests. SAS and STATA were used for all 

analyses.

 Secondary outcomes—The safety of the combination of buprenorphine+naloxone and 

extended-release naltrexone was evaluated by considering the number and proportion of 

participants in each condition experiencing at least one adverse event (AE). Cocaine use (via 

UDS) at the two follow-up visits was assessed via logistic regression adjusting for the 

baseline cocaine UDS result. Additional efficacy analyses included abstinence analysis 

based solely on urine testing and evaluation of abstinence in participants with a high level of 

use at baseline. The likelihood of having a cocaine-negative UDS during the evaluation 

period was analyzed longitudinally with generalized linear mixed models (GLMM;24–25) 

adjusting for baseline cocaine UDS results. All testing was one-sided.

Other analyses of urine testing involved a logistic regression of the odds of all UDS during 

the evaluation period being cocaine negative. A similar analysis was also performed with 

respect to have ≥75% of one’s UDS being cocaine-negative. Although most participants 

provided 12 UDS during the evaluation period (3 per week for 4 weeks), up to 15 UDS 

could be collected during this period due to scheduling of clinic visits. Lastly, participants 

with a high level of cocaine use at baseline were examined, where high use was defined as 

20 or more days of use (reflecting 1/3 of use days in 30) in the 30 prior to completion of the 

baseline ASI assessment. Of interest was whether the change in the number of days of 

cocaine use by week 8, collected via the ASI, was associated with treatment arm. An 

ANOVA model was utilized due to normality of this outcome measure.
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Retention measures including early terminations, missed visits, and visits attended were 

compared across groups, with time to dropout analyzed using Cox Proportional Hazards 

survival analysis (26). Dosing adherence is a measure of the number of 2mg and 8mg pills 

taken divided by the number of 2mg and 8mg pills expected to be taken. The mean number 

of 4mg doses and 16mg doses taken, and the proportion of doses taken over doses expected 

to be taken during the medication phase (accounting for dose reductions) are considered. 

Also analyzed are the number of expected and attended CBT sessions, the percentage of 

sessions attended, and the mean number of sessions attended per participant by treatment 

arm. An additional measure for assessing buprenorphine dosing adherence used blood 

samples collected at weeks 5 and 8. Buprenorphine and norbuprenorphine serum levels were 

deemed detectable if the serum level was ≥ 0.0500 ng/mL (lower limit of quantitation). For 

analysis, only participants with detectable blood levels who were on study medication and 

provided blood samples within 7 days of the end of medication were considered

The last pre-specified secondary outcome was an analysis of opioid use and craving to 

evaluate whether XR-NTX served to mitigate the development of physiologic dependence 

on buprenorphine. Opioid use was measured via UDS and self-report (via ASI) during the 

evaluation period and at follow-up. The self-reported opioid use outcome and the VAS 

craving score outcome measures were compared at baseline, week 8 and at follow-up.

 Missing data—For the primary outcome, missing UDS were imputed as positive but 

missing TLFB in participants who reach the evaluation period (n=2) was pro-rated to the full 

30-day interval. For the UDS analysis using generalized linear mixed model, missing urine 

results were not imputed as cocaine-positive since the model can get estimates that account 

for the uncertainty of the missing data by widening the confidence interval (26). Only 

participants with measurements at the appropriate visits were considered for the ASI 

analysis, post-intervention abstinence as well as the two opioid outcomes.

 Results

As seen in Figure 1, a total of 712 individuals consented to participate in the study and 302 

were randomized to study condition (BUP4=100, BUP16=100, PLB=102). Table 1 describes 

participant baseline characteristics.

 Cocaine Use

Cocaine use results are shown in Table 2. The results of primary outcome analyses showed 

no differences in cocaine use during the evaluation period from PLB for BUP4 (p=0.262) or 

BUP16 (p=0.185). Ten participants dropped out before initiating the evaluation period, 

yielding an effective sample size for the primary outcome of 292 (PLB=100, BUP4=95, 

BUP16=97). Analysis of concordance between cocaine use measures (negative self-report 

and positive UDS) shows that 32% of positive UDS correspond to negative self-report; when 

missing UDS are imputed as positive, the rate increases to 42%. Rates of missing UDS data 

were 16.1% for PLB, 16.1% for BUP4, and 16.4% for BUP16.
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Longitudinal analysis of UDS during the evaluation period found a statistically significant 

difference between BUP16 and PLB (p=0.022) but no difference for BUP4 (p=0.105). 

Cocaine use at the follow-up time points did not differ across groups.

There was no significant difference in the proportion of participants achieving complete 

cocaine abstinence between PLB and BUP4 (p=0.362) or BUP16 (p=0.318). Comparing the 

number of participants with ≧75% cocaine-negative UDS during the evaluation period, a 

significantly higher percentage of the BUP16 group met this threshold after adjusting for 

baseline cocaine UDS than the PLB group (p=0.008). No significant difference was found 

between PLB and BUP4 (p=0.41).

The higher cocaine use groups provided with buprenorphine showed a significantly greater 

reduction in self-reported cocaine use days from baseline to week 8.

 Dosing Adherence, Behavioral Treatment Compliance, and Retention

Table 3 summarizes dosing adherence, CBT compliance, and visit attendance (retention). 

The table indicates that approximately 87% of the participants received the second XR-NTX 

injection. Approximately 80% of participants at week 5 and 70% of participants at week 8 

who were assigned to a BUP arm had a detectable buprenorphine blood level. No 

statistically significant differences were found for any of these variables by treatment arm.

Presented in Table 3 are medication terminations, missed visits, and visits attended for the 

first and second halves of the study and for each follow-up visit by condition. No 

statistically significant difference in any measure of retention was found across treatment 

arms.

 Adverse Events/Serious Adverse Events (SAEs)

Table 4 provides information about AEs/SAEs by medication condition. Although 63.2% of 

participants reported at least one AE over the study duration, 33.3% of AEs were not study-

related. None of the 37 SAEs were deemed by the Medical Monitor to be study-related. 

There were no significant differences in numbers of AEs/SAEs by treatment arm. There 

were few withdrawal- or overdose-related AEs. Additionally, there were no significant AEs 

related to induction onto XR-NTX.

 Opioid Use and Craving

The results of analyses of opioid use and craving are summarized in Table 5. Self-reported 

opioid use was significantly reduced for all groups from baseline to all time-points but there 

was no difference across treatment arms based on UDS. A greater percentage of the BUP16 

group reported opioid use at the 1-month follow-up compared to the PLB group (p=0.046). 

Opioid craving was reduced for all groups from baseline to all time points. At the 1-month 

follow-up BUP16 participants reported greater craving for opioids than PLB group, and at 

the 3-month follow-up, both BUP arms reported greater craving than PLB (p=0.014, 

p=0.001, respectively).
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 Discussion

No treatment differences were found between the buprenorphine and placebo groups during 

the evaluation period (days 25–54) when self-reported cocaine use and UDS were combined 

in the primary outcome analysis. Analyses of UDS-based abstinence, however, showed a 

significant reduction in cocaine use between PLB and BUP16. The difference in these 

findings may be due to discordance between negative self-report and cocaine-positive UDS 

data. Post-hoc analyses of higher cocaine use participants (≥20 days of cocaine use in the 30 

days before baseline) also found significant differences in self-reported cocaine use between 

the PLB and both BUP4 and BUP16 groups. These results are consistent with findings from 

prior clinical trials evaluating the effects of buprenorphine+naltrexone on cocaine use and 

deserve further replication and confirmation. Whereas Gerra (9) demonstrated reductions in 

cocaine use in individuals with opioid dependence treated with the buprenorphine/naltrexone 

combination, the present study examined primarily a cocaine-dependent population with 

varying degrees of opioid use.

Of interest are findings regarding medication adherence. About 87% of participants received 

the second XR-NTX injection, and self-reported sublingual medication adherence was about 

90% across all treatment arms. About 80% of BUP4 and BUP16 participants who were still 

on medication and provided a blood test at week 5 had a detectable buprenorphine/

norbuprenorphine blood plasma level; at week 8 the rate was about 70%. A rate less than 

100% calls into question whether participants actually took sublingual study drug as 

reported. It is possible that diversion of buprenorphine diversion occurred, but findings may 

reflect the inclusion of participants who did not take study medication. Future analyses will 

investigate outcomes for participants with and without detectable buprenorphine blood 

levels.

These findings support the overall safety of the medication combination. No significant 

differences in AEs were found between conditions, and rates of SAEs were low (10.9% 

total) with none related to study medication, indicating that buprenorphine in combination 

with naltrexone is generally safe and well-tolerated. The process of induction onto 

naltrexone, including the naloxone challenge used to confirm an opioid-negative status, was 

also well tolerated without significant incidence of precipitated withdrawal or AEs (27). 

Importantly, there were no cases of opioid overdose during the trial, suggesting that any 

attempts to override mu opioid receptor blockade by naltrexone were unsuccessful and that 

participants did not use excess opioids upon removal of mu receptor blockade after 

medication dosing. Self-reported adherence to dosing and clinic attendance were higher than 

80%, suggesting general acceptability and feasibility of administering this combination.

There was no evidence of escalation of opioid use or craving during the medication phase, 

suggesting that naltrexone effectively blocked the mu opioid effects of buprenorphine when 

used in this study, which approximated real-world treatment settings. Although craving 

decreased from baseline through all time points for all groups, the BUP16 group reported a 

greater craving score at the 1- and 3-month follow-ups compared to PLB, and BUP4 

reported greater craving than PLB at the 3-month follow-up. It is unclear why the BUP 

groups reported greater craving for opioids at the follow-up time points than the placebo 
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group, given that craving scores in both BUP groups were significantly lower at follow-up 

than at baseline, and scores at the follow-up time points were not significantly higher than 

scores obtained at the end of the active medication period. Similarly, though a greater 

proportion of the BUP16 group reported opioid use at 1-month follow-up compared to the 

PLB group, self-reported use was significantly lower at all time points compared to baseline 

across groups, and no difference in opioid UDS was found at any time point. Overall, 

findings suggest that administration of BUP in the presence of XR-NTX was not associated 

with escalation of opioid use or craving during either active medication or follow-up periods. 

Recently published results of effects of buprenorphine and naltrexone on cocaine use in 

rodents demonstrate reductions in cocaine use with minimum risk of producing opioid 

dependence (13). These animal data provide additional evidence that concurrent 

administration of these medications may thwart opioid dependence.

Strengths of this study include retention and medication adherence with incorporation of 

observed medication dosing to ensure adequate exposure to study medication. Also, 

participation of 11 study sites broadens generalizability of findings. Because this study took 

place in multiple community treatment programs across the country, results demonstrate 

feasibility of implementing and treating patients with medication combinations not 

previously adopted in such settings. Nevertheless, there are limitations to what can be 

learned from this first trial examining combination of buprenorphine in presence of long-

acting naltrexone.

A notable limitation is the inability to generalize results to opioid-naïve cocaine users given 

the population recruited, in which a past or current opioid use disorder diagnosis was 

required. Given that findings showed no study-induced escalation of opioid use during the 

medication phase, a future study could include participants with no opioid use disorder 

history; however, future studies should continue to monitor closely for evidence of 

iatrogenic initiation, exacerbation, or reinstatement of opioid use disorder. This study also 

did not control for the potential independent effect of naltrexone on outcomes (as all 

participants received naltrexone); future studies could evaluate the differential effects of 

naltrexone on cocaine use, administered alone or in combination with buprenorphine. 

Finally, analyses presented in this paper have not adjusted for multiple tests.

 Conclusion

Although the primary outcome analysis did not detect significant differences in cocaine use 

between treatment groups, some UDS analyses found that participants randomized to higher 

dose (16 mg/day) of buprenorphine provided significantly more cocaine-negative urine 

samples, compared to participants randomized to placebo. Furthermore, the medication 

combination used in this study appeared to be safe with little risk of inducing iatrogenic 

opioid dependence. The combination of naltrexone and buprenorphine deserves further 

confirmatory study as pharmacotherapy for cocaine use disorder.
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Figure 1. 
CONSORT Diagram.
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Table 1

Baseline Participant Characteristics by Treatment Arm*

PLB (N=102) BUP4 (N=100) BUP16 (N=100)

Demographic Characteristics

Gender; Male, % (n) 77.5% (79) 80.0% (80) 78.0% (78)

Mean Age (SD) 46.5 (7.78) 46.8 (8.00) 45.8 (10.08)

Race/Ethnicity, % (n)

 American Indian or Alaska Native 2.0% (2) 2.0% (2) 0%

 Asian 0% 1.0% (1) 0%

 African American 63.7% (65) 58.0% (58) 68.0% (68)

 White 26.5% (27) 26.0% (26) 25.0% (25)

 Other 2.0% (2) 8.0% (8) 2.0% (2)

 Multiracial 5.9% (6) 5.0% (5) 5.0% (5)

 Hispanic 10.8% (11) 12.0% (12) 8.0% (8)

Mean Years of Education (SD) 13.1 (1.77) 13.2 (1.84) 12.8 (1.97)

% Employed (full or part time) 42.2% (43) 44.0% (44) 49.0% (49)

Mean arrests (SD) 8.8 (14.9) 6.4 (10.6) 7.7 (11.7)

Drug Use Characteristics

Mean Days of Cocaine Use in Last 30 Days (SD) 10.8 (9.5) 9.1 (8.4) 9.2 (8.2)

Mean Lifetime Years of Cocaine Use (SD) 18.1 (9.5) 18.7 (10.0) 17.7 (9.8)

% Cocaine-positive UDS 57.8% 51.0% 64.0%

% DSM-IV Opioid Dependence Diagnosis 72.5% 64.0% 70.0%

% DSM-IV Opioid Abuse Diagnosis 27.5% 22.0% 23.0%

% Opioid Dependence in Full or Partial Remission 0% 14.0% 7.0%

% High Opioid Use** 63.7% 66.0% 74.0%

% DSM-IV Alcohol Dependence/Abuse Diagnosis 69.6% 82.0% 74.0%

% DSM-IV Cannabis Dependence/Abuse Diagnosis 47.1% 49.0% 40.0%

IV drug use 35.3% 35.0% 28.0%

*
No significant differences by treatment arm for any variable.

**
High opioid users were determined at baseline using the following criteria: a) ever injected an opioid; b) ≥2 years of regular opioid use; or c) 

opioid use on ≥20 days in the prior month. Participants who did not meet any of these criteria were considered Low opioid users. These were 
operationally defined and not clinically-derived definitions.
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Table 3

Medication Adherence, Detectable Buprenorphine Blood Level, Behavioral Treatment Compliance, and 

Retention by Treatment Arm*

PLB (N=102) BUP4 (N=100) BUP16 (N=100)

Medication Adherence**

Mean Number of 2mg pills reported taken (SD) 87.5 (31.81) 83.5 (34.04) 82.3 (32.58)

Mean Number of 8mg pills reported taken (SD) 87.5 (31.81) 83.5 (34.04) 82.3 (32.58)

Mean Proportion Sublingual Medication Adherence (SD) 91.3 (13.07) 91.9 (11.17) 87.4 (16.43)

Percentage Received XR-NTX Injection #2 89 (87.3%) 86 (86.0%) 88 (88.0%)

Detectable Buprenorphine Blood Level

Week 5 Buprenorphine Blood Level 1/86 (1.2%) 61/82 (74.4%) 63/85 (74.1%)

Week 5 Norbuprenorphine Blood Level 2/86 (2.3%) 67/82 (81.7%) 66/85 (77.7%)

Week 5 Buprenorphine/Norbuprenorphine Blood Level 2/86 (2.3%) 68/82 (82.9%) 67/85 (78.8%)

Week 8 Buprenorphine Blood Level 0/74 (0.0%) 34/67 (50.8%) 44/66 (66.7%)

Week 8 Norbuprenorphine Blood Level 1/74 (1.3%) 43/67 (64.2%) 45/66 (68.2%)

Week 8 Buprenorphine/Norbuprenorphine Blood Level 1/74 (1.3%) 46/67 (68.7%) 47/66 (71.2%)

Behavioral Treatment Compliance

Number of CBT Sessions Attended/Expected 672/816 655/800 653/800

Percent Expected CBT Sessions Attended 82.4% 81.9% 81.6%

Mean CBT*** Sessions Attended per Participant (SD) 6.6 (2.03) 6.6 (2.17) 6.5 (2.14)

Retention

Participants who provided self-report data during evaluation period (Weeks 5–8) 100 (98%) 95 (95%) 97 (97%)

Mean Days to Last Dose (SD) 48.9 (16.0) 47.2 (17.7) 48.4 (16.1)

Early Medication Terminations 15.7% 21.0% 17.0%

Mean # Missed Visits per Participant 3.2 3.5 3.7

Attendance Weeks 1–4 89.6% 87.4% 86.9%

Attendance Weeks 5–8 84.9% 81.8% 82.0%

Attendance Month 1 follow-up visit 95.1% 91.0% 93.0%

Attendance Month 3 follow-up visit 91.2% 87.0% 91.0%

*
No statistically significant difference for any variable presented in Table 3;

**
no significant difference in buprenorphine blood level between the two groups who received buprenorphine.

***
CBT=Cognitive Behavioral Therapy
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Table 4

Treatment-Emergent Adverse Events and Serious Adverse Events by Treatment Arm

PLB (N=102) BUP4 (N=100) BUP16 (N=100)

ADVERSE EVENTS (AEs)

% (n) Participants with treatment-emergent AEs 59.8% (61) 66.0% (66) 64.0% (64)

Number of treatment-emergent AEs 145 192 209

Severity of treatment-emergent AEs, % (n)

 Grade 1 – Mild 55.2% (80) 53.6% (103) 61.2% (128)

 Grade 2 – Moderate 32.4% (47) 41.7% (80) 34.9% (73)

 Grade 3 – Severe 12.4% (18) 4.7% (9) 3.8% (8)

Relationship of treatment-emergent AEs, % (n)

 Not related 39.3% (57) 32.8% (63) 29.7% (62)

 Causal relationship to naltrexone only 21.4% (31) 23.4% (45) 20.1% (42)

 Causal relationship to buprenorphine/placebo only 21.4% (31) 21.9% (42) 34.4% (72)

 Causal relationship to buprenorphine/placebo and naltrexone 17.9% (26) 21.9% (42) 15.8% (33)

Types of AEs deemed possibly/definitely-related to buprenorphine (n) 57 84 105

 Abdominal cramps, upset stomach 2 1 1

 Acid reflux 1 0 0

 Anxiety, subjective anxiety 0 0 4

 Brief psychotic episode 0 1 0

 Change in smell, taste, bitter metallic taste 0 1 2

 Sweats, cold sweats, night sweats 1 2 4

 Constipation, hard stools 9 9 12

 Decreased/loss of appetite 1 3 2

 Decreased libido, sex drive 2 1 0

 Depressed mood 1 0 0

 Diarrhea 2 0 4

 Disoriented, mental cloudiness 0 0 2

 Dizziness, lightheaded 5 9 10

 Drowsiness, sedation, sleepiness 1 3 6

 Opiate/drug withdrawal symptoms 2 2 1

 Dry mouth 3 0 3

 Elevated liver function 0 1 0

 Fatigue 2 4 3

 Feeling high, euphoria 0 1 1

 Gagging on medication 0 0 1

 General body soreness, musculoskeletal pain/cramps 2 1 0

 Headache 1 1 3

 Hematemesis 0 0 1

 Hot flashes 0 1 1
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PLB (N=102) BUP4 (N=100) BUP16 (N=100)

 Increased opiate craving 1 0 0

 Insomnia, interrupted sleep 2 3 1

 Irritable mood 0 2 0

 Itching 0 0 3

 Leg restlessness 0 1 0

 Loss of consciousness 0 0 1

 Nausea 13 24 23

 Nervousness, restlessness 0 1 2

 Runny nose 0 1 0

 Sensitive teeth 1 0 0

 Sluggishness 0 0 2

 Tearing 0 1 0

 Tinnitus 0 0 1

 Urinary retention 0 0 1

 Vomiting 5 10 10

SERIOUS ADVERSE EVENTS (SAEs)

% (n) Participants with treatment-emergent SAEs 11.8% (12) 13.0% (13) 8.0% (8)

Number of treatment-emergent SAEs 14 14 9

Relationship of treatment-emergent SAEs, % (n)

Not related as assessed by Medical Monitor 100% (14) 100% (14) 100% (9)

Type of SAEs (n)

 Death 1 0 0

 Inpatient admission to hospital 13 14 9
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