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Abstract:
Background: BUP-XR (RBP-6000 or SUBLOCADE) is the first Food
and Drug Administration–approved subcutaneously administered monthly
extended-release buprenorphine medication for the treatment of moderate
or severe opioid use disorder. The primary objective of this phase III study
was to assess the long-term safety, tolerability, and efficacy of BUP-XR.
Methods: This open-label multicenter study in adults with moderate or
severe opioid use disorder enrolled 257 participants from a previously conducted
placebo-controlled, double-blind phase III study (rollover group) and 412 de novo
participants not previously treated with BUP-XR. Participants received an initial
injection of BUP-XR 300 mg and subsequent monthly 300 mg or 100 mg
flexible doses. By study end, participants received up to 12 injections.
Results: Overall, 66.8% of participants reported more than 1 treatment-
emergent adverse event (TEAE). Injection-site TEAEs (13.2% of partici-
pants) were mostly mild or moderate in severity. There were no clinically
meaningful changes in safety assessments. An integrated analysis of the
double-blind and open-label study participants showed that the incidence
of TEAEs, including injection-site TEAEs, was lower in the second
6 months of treatment versus the first 6 months. After 12 months of treat-
ment, 61.5% of the rollover participants and 75.8% of the de novo partici-
pants were abstinent. Retention rates after 12 months were 50.6% for the
participants who initiated BUP-XR in the double-blind study and 50.5%
for de novo participants.
Conclusions: This study demonstrates that the clinical benefits and
acceptable safety profile of BUP-XR demonstrated in the 6-month double-
blind study are sustained over a 12-month open-label study, with lower in-
cidence of TEAEs in the second 6 months of treatment.
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O pioid use disorder (OUD) is a neurobehavioral syndrome that
is most commonly treated with methadone, buprenorphine, or

naltrexone.1,2 Although these medications can provide improved
outcomes in patients treated for OUD, their use is limited because
of lack of adherence to daily dosing regimens, subtherapeutic
plasma concentrations over the dosing interval, abuse, misuse,
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diversion, and accidental poisoning.2,3 Among these medications,
buprenorphine, a partial agonist at the mu-opioid receptor, has
demonstrated effectiveness in reducing signs and symptoms
of opioid withdrawal and blocking opioid craving and drug-
liking.1,3 BUP-XR (RBP-6000 or SUBLOCADE), an extended-
release formulation of buprenorphine, was approved by the US Food
andDrugAdministration for the treatment ofmoderate or severeOUD.

BUP-XR has been shown to provide consistent and thera-
peutically relevant plasma levels of buprenorphine over a monthly
dosing interval.4 In a 24-week randomized, double-blind,
placebo-controlled study in adults with moderate or severe
OUD (NCT02357901), BUP-XR significantly increased absti-
nence from illicit opioids.3 In addition, participants reported
statistically significant improvement in health status and health-
related quality-of-life measures after treatment with BUP-XR.1

With the exception of anticipated injection-site reactions, BUP-XR
had a safety profile similar to that of transmucosal buprenorphine.3

In that study, participants randomized to active treatment received
2 monthly doses of 300 mg BUP-XR and then 4 monthly doses of
either 100 mg or 300 mg. The initial doses of 300 mg for the first
2 months were given to deliver the required plasma concentrations
of buprenorphine (2–3 ng/mL) to provide opioid blockade.5 Mainte-
nance doses were selected to either maintain those plasma levels
(100 mg) or to provide higher concentrations (300 mg) that may
be required by some patients.6

The objective of this open-label phase III study (NCT02510014)
was to assess the long-term safety and tolerability of BUP-XR
in adults with moderate or severe OUD. Participants received
an initial injection of BUP-XR 300 mg and subsequent injections
of either 300 mg or 100 mg, in a flexible manner, up to
12 monthly injections. Long-term efficacy and retention were also
assessed. Data from this study are presented for de novo (up to
12 months in the study) and rollover participants (up to 6 months
in the present study in addition to the 6 months completed in the
double-blind study).

MATERIALS AND METHODS

Study Design and Procedures
This multicenter phase III open-label long-term study

(NCT02510014) was conducted at 39 sites in the United States
between July 2015 and January 2017 in accordance with Interna-
tional Council for Harmonization Good Clinical Practice guide-
lines and US Food and Drug Administration regulations governing
clinical study conduct. An institutional review board reviewed and
approved the study protocol, amendments, informed consent form,
and all other appropriate study-related information. All participants
provided written informed consent before enrollment after proce-
dures, and possible adverse effects were explained to them.

Participants enrolled in this study included rollover par-
ticipants who completed the randomized, placebo-controlled,
ne 2020 www.psychopharmacology.com 231
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double-blind pivotal study3 and de novo participants, who did not
participate in the randomized double-blind study and whose first
exposure to BUP-XR was in this open-label study. Rollover par-
ticipants included those who had received 6 monthly doses of
300 mg (rollover 300/300 mg), 2 monthly doses of 300 mg
followed by 4 monthly doses of 100 mg (rollover 300/100 mg),
or 6 monthly doses of placebo (rollover placebo).

The study included a 3-day induction periodwith buprenorphine/
naloxone sublingual film (2–24 mg) followed by a dosage adjust-
ment period (8–24 mg) of up to 11 days, a 48-week BUP-XR
treatment period, and a 4-week safety follow-up (Fig. 1). On day
1 of this study, participants received a BUP-XR 300 mg subcuta-
neous injection. Subsequent doses could be reduced to 100 mg
with the possibility of increasing back to 300 mg, based on the
medical judgment of the investigator (“flex dosing”). Doses were
administered every 28 (−2/+4) days. De novo participants received
up to 12 monthly injections, whereas rollover participants received
up to 6 monthly injections (a total of up to 12 monthly injections
when including double-blind treatment). All participants returned
to the clinic weekly for the first 5 weeks, then every 2 weeks until
injection 6 (Week 21), followed by monthly visits for the remainder
of the study for urine drug screens (UDSs) and timeline follow-
back (TLFB) interviews, which is a commonly used validated mea-
sure to recall drug consumption.7 Individual drug counseling was
provided throughout the study. De novo participants received indi-
vidual drug counseling weekly for the first 5 weeks and then every
2 weeks until injection 6, followed by monthly for the remainder of
the study (up to 12 injections); rollover participants received indi-
vidual weekly counseling during the period they received the first
6 monthly injections, and once joining the study, they received indi-
vidual drug counseling weekly for the first 5 weeks, followed by
every 2 weeks until the end of the study.

At the end of the open-label study, participants could enroll in
a 6-month extension study or transition to buprenorphine/naloxone
sublingual film treatment.

Participant Eligibility
Inclusion criteria for both the double-blind study and for de

novo participants in the present study included being a treatment-
seeking adult 18 to 65 years of age who met, by medical history,
FIGURE 1. Study design. aFollow-up phone call not required for those e
sublingual film.
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the Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5) criteria for moderate or severe OUD for the
3 months immediately before signing the informed consent form,
with an opioid craving visual analog scale (VAS) score of 20 mm
or less8 and a Clinical Opiate Withdrawal Scale score of 12 or less9

before receiving the first dose of BUP-XR. Exclusion criteria, in
brief, included a current diagnosis (other than OUD) that required
chronic opioid treatment; a positive UDS result for cocaine or can-
nabis and met DSM-5 criteria for either moderate or severe co-
caine or cannabis use disorder; moderate or severe alcohol use
disorder, per DSM-5 criteria; and/or a history of either suicidal
ideation within 30 days or a suicide attempt within 6 months of
informed consent.

Enrollment of rollover participantswas based on the investigator's
determination that continuation of study treatment was appropri-
ate and that there had been no major protocol deviations or ad-
verse events that would preclude inclusion of the participant in
the study.

Safety Assessments
Safety assessments included treatment-emergent adverse

events (TEAEs) rated for both intensity (mild, moderate, or se-
vere) and whether the event was serious or not, local injection-
site tolerability, local injection-site pain, clinical laboratory values,
vital signs, suicidality, and electrocardiograms (ECGs). Injection
sites were graded for pain and other reactions. Injection-site pain
was measured using the injection-site pain VAS, with responses
(0–100 mm) ranging from “no pain” to “pain as bad as it could
be.” Suicidal ideation and behavior were monitored using the elec-
tronic Columbia-Suicide Severity Rating Scale. Treatment-
emergent adverse events were coded according to the Medical
Dictionary for Regulatory Activities version 17.1.10

Efficacy Assessments
Efficacy was evaluated using UDS for opioids plus self-

reported illicit opioid use combined into a single abstinence end-
point. Opioids assessed by UDS included codeine, hydrocodone,
hydromorphone, methadone, morphine, oxycodone, and oxymorphone.
Urine drug testing was performed with immunoassays to detect
opioids and methadone (EMIT II Plus Opiate Assay and EMIT II
ntering the extension study. BUP/NAL SF, buprenorphine/naloxone

© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
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Plus Methadone Assay, respectively; Siemens Healthcare Diagnos-
tics Ltd) and oxycodone (DRI Oxycodone Assay; Thermo Scien-
tific). Confirmatory testing was done with gas chromatography/
mass spectrometry for codeine, hydrocodone, hydromorphone,
methadone, morphine, oxycodone, and oxymorphone; positive cut-
off thresholds and limits of quantitation for all analytes were
300 ng/mL and 100 ng/mL, respectively. Testing was performed
by ACM Global Central Laboratory (Rochester, NY). Use of
amphetamine/methadone,* buprenorphine, methadone, and opioids
(which may have included some opioids that were not specifically
tested for [eg, fentanyl]) were assessed using the TLFB.3

Medication Satisfaction Assessment
Medication satisfaction was evaluated with the Medication

Satisfaction Questionnaire, a single-item questionnaire that evalu-
ates the participant's satisfaction with opioid medication catego-
rized as satisfied (5–7), neutral (4), or dissatisfied (1–3).11

Data Analyses
The number of participantswas planned to ensure that at least 100

participants reached 1 year of treatment with BUP-XR. No formal sta-
tistical hypothesis testingwas performed. Descriptive summaries of the
effects of open-label BUP-XR on safety and tolerability were per-
formed on the safety analysis set (SAS), comprising all open-label
study participants who received at least 1 BUP-XR injection.

In addition, a comparison of safety during the first and sec-
ond 6-month treatment periods was performed on the SAS of
the double-blind study (participants who received at least 1 dose
of BUP-XR or placebo) and the SAS of de novo participants.

Efficacy and treatment retention were evaluated in the popu-
lation of participants who either entered the double-blind random-
ized study or the long-term safety study, more specifically the full
analysis set (FAS) for the double-blind study and the SAS of the
open-label study. Participant satisfaction was evaluated on the
SAS of the open-label study. The FAS for the double-blind study
comprised randomized participants who received at least 1 dose of
BUP-XR or placebo, excluding 15 participants from one site be-
cause of compliance issues (these 15 participants discontinued
the double-blind study prematurely). Proportion (in %) of partici-
pants achieving abstinence was summarized by week using avail-
able data approach in which participants with both missing UDS
and self-report at a specific visit were excluded from the percent-
age denominator for that visit. Participants with a missing value
for either UDS or self-report (but not both) were considered as
positive (nonabstinent).

The Kaplan-Meier methodwas used to estimate treatment re-
tention rates, based on the FAS of the double-blind study and the
SAS of the open-label study, for all participants who received at
least 1 injection of BUP-XR or placebo, from the first injection
of active BUP-XR or placebo treatment and over the entire expo-
sure period for the corresponding treatment. Four cohorts were
considered for the analyses, those who initiated treatment during
the double-blind study (separate cohorts for each of the mainte-
nance dose assignments in that study), those on placebo during
the double-blind study, and the de novo participants who initiated
*In the electronic patient-reported outcomes (ePRO) for the TLFB interview,
“methadone” was erroneously substituted for “methamphetamine” (ie, the
ePRO read “amphetamine/methadone” when it should have read “amphetamine/
methamphetamine”). As a result, therewas the potential for variability in the inter-
pretation of the “amphetamine/methadone” data point. Therefore, a response of
“use” of amphetamine/methadonewas considered positive for opioids. A sensitiv-
ity analysis, excluding the question of amphetamine/methadone, revealed similar
results for percentage abstinence as when ‘use’ of amphetamine/methadone was
considered non-negative and ‘not use’ of amphetamine/methadone was consid-
ered positive.

© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
treatment during the open-label study. Participants who completed
the 6 months of active treatment in the double-blind study but did
not continue into the open-label study were censored at the end of
6 months (day 169). Participants treated with placebo and without
discontinuation in the double-blind study were censored at their
last observed time point in the double-blind study or the end of
6 months (day 169), whichever was earlier. Participants treated
with active BUP-XR and without discontinuation during the
12 months treatment period were censored at their last observed
time point or the end of 12months (day 337), whichever was earlier.
RESULTS

Disposition, Demographics, and Extent
of Exposure

A total of 669 participants entered the study and 406 (60.7%)
completed it (Supplementary Figure, Supplemental Digital Content,
http://links.lww.com/JCP/A662). The number of participants (n)
in each group was as follows: de novo (412), rollover placebo (32),
rollover 300/300mg (113), and rollover 300/100mg (112). Themost
common reasons for discontinuation were lost to follow up (14.8%)
and withdrawal of consent (13.6%).

Demographics and baseline characteristics were similar
among the 4 SAS participant groups (Table 1). Most participants
were male (64.6%), white (69.1%), current tobacco users (86.1%),
and current alcohol users (50.4%); 46.2% used opioids via an in-
jectable route based on reported use during the 30 days before
screening and reported lifetime use.

Participants in the de novo group received amean (SD) of 8.4
(4.4) injections. The mean (SD) number of BUP-XR injections
was 11.2 (1.5) for the rollover 300/300 group, 11.5 (1.1) for the
rollover 300/100 mg group, and 5.3 (1.6) for the rollover placebo
group (excluding injections of placebo). The majority of both de
novo participants (75.7%) and rollover participants (60.7%) re-
ceived the 300 mg maintenance dose throughout the open-label
study. Of all participants who completed the study (n = 406),
60.3% (n = 245) remained on 300 mg throughout the study. A to-
tal of 201 participants had a dose reduction from 300 mg to
100 mg. Of these, 25 participants had their dose increased back
to 300 mg. Of these, 5 had their dose decreased again to 100 mg.

Safety
Safety results for this open-label study are presented for de novo

(up to 12 months in the study) and rollover participants (up to
6 months in the study). In addition, an integrated comparison of
TEAEs frommonths 1 to 6 andmonths 7 to 12 of treatment is pre-
sented for participants in this study and in the double-blind study.

Adverse Events in the Open-Label Study
Among the SAS de novo participants, 73.8% had a reported

TEAE during the 12-month treatment period (Table 2). During
6 months in the open-label study, 53.1% of participants in the roll-
over 300/300 mg group, 58.0% in the rollover 300/100 mg group,
and 62.5% in the rollover placebo group had a reported TEAE. Se-
rious TEAEs ranged from 2.7% to 4.4% and were highest in the
rollover 300/300 mg group. There was no individual serious
TEAE that was reported in 1% or greater of participants in any
group. Two participants in the de novo group had serious adverse
events (SAEs) leading to discontinuation (gallbladder perforation
and accidental overdose); neither event was considered related to
study treatment. The incidence of severe TEAEs was highest in
the de novo group (8.7%). The majority of TEAEs were mild to
moderate in severity. There were no deaths and no individual
www.psychopharmacology.com 233
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TABLE 1. Baseline Demographics and Characteristics, SAS of Open-Label Study

De Novo Rollover

Participant
Characteristics (n = 412)

Rollover BUP-XR
300/300 mg
(n = 113)

Rollover BUP-XR
300/100 mg
(n = 112)

Rollover Placebo
(n = 32)

Rollover
Total

(n = 257)

Age, mean (SD), y 38.4 (12.1) 40.4 (11.1) 42.2 (11.1) 43.8 (10.7) 41.6 (11.1)
BMI, mean (SD), kg/m2 25.4 (4.3) 26.6 (5.5) 25.6 (4.6) 26.4 (4.8) 26.1 (5.1)
Sex, n (%)
Male 263 (63.8%) 77 (68.1%) 70 (62.5%) 22 (68.8%) 169 (65.8%)
Female 149 (36.2%) 36 (31.9%) 42 (37.5%) 10 (31.3%) 88 (34.2%)

Race, n (%)
White 295 (71.6%) 75 (66.4%) 70 (62.5%) 22 (68.8%) 167 (65.0%)
Black/African American 107 (26.0%) 36 (31.9%) 39 (34.8%) 10 (31.3%) 85 (33.1%)
Multiple/other 10 (2.4%) 2 (1.8%) 3 (2.7%) 0 5 (1.9%)

Ethnicity, n (%)
Non-Hispanic/Latino 369 (89.6%) 105 (92.9%) 106 (94.6%) 30 (93.8%) 241 (93.8%)
Hispanic or Latino 43 (10.4%) 8 (7.1%) 6 (5.4%) 2 (6.3%) 16 (6.2%)

Use of opioids by an injectable route, n (%) 195 (47.3%) 48 (42.5%) 45 (40.2%) 21 (65.6%) 114 (44.4%)
Alcohol use, n (%)
Never 122 (29.6%) 22 (19.5%) 20 (17.9%) 6 (18.8%) 48 (18.7%)
Former 97 (23.5%) 29 (25.7%) 28 (25.0%) 8 (25.0%) 65 (25.3%)
Current 193 (46.8%) 62 (54.9%) 64 (57.1%) 18 (56.3%) 144 (56.0%)

Tobacco use, n (%)
Never 40 (9.7%) 11 (9.7%) 10 (8.9%) 2 (6.3%) 23 (8.9%)
Former 18 (4.4%) 5 (4.4%) 7 (6.3%) 0 12 (4.7%)
Current 354 (85.9%) 97 (85.8%) 95 (84.8%) 30 (93.8%) 222 (86.4%)

The SAS comprises all participants who received at least 1 dose of BUP-XR during the treatment period of the study.

% was calculated using n as the denominator.

Study procedures completed at EOS/day 169 for the double-blind study served as screening assessments for the rollover group.

Use of opioids by an injectable route is based on reported use during the 30 days before screening as well as reported lifetime use.

BMI indicates body mass index; EOS, end of study.
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severe TEAE was reported in 1% or greater of participants in
any group. Discontinuations due to a TEAE were less than
4% in all groups. The most common TEAEs (≥5% of de novo
participants) were constipation, injection-site pain, nausea, head-
ache, insomnia, nasopharyngitis, and injection-site erythema, many
of which were considered treatment-related (Table 2). The mean
(SD) number of doses among the 520 participants with at least 1
TEAE was 9.7 (3.6).

A TEAE of drug withdrawal syndrome was reported for 8
participants (1.2%), and none were considered severe. Three de
novo participants (0.4%) discontinued the study because of drug
withdrawal syndrome.

During the study, 46 participants (6.9%) had their dose re-
duced from 300 mg to 100 mg because of a TEAE. None of the
TEAEs leading to dose reduction were SAEs, and most had re-
solved or were resolving by study end. The most commonly re-
ported TEAEs (≥1%) that led to dose reduction were sedation/
lethargy/somnolence (1.9%) and an increased liver function value
(1.5%). Of the 46 participants who had a dose reduction due to
TEAEs, 37 completed the study, 5 withdrew consent, 2 were with-
drawn because of pregnancy, 1 waswithdrawn because of TEAEs,
and the remaining participant waswithdrawn because of other rea-
sons (incarceration). Of the 37 participants who completed the
study, 30 continued the 100 mg dose after dose reduction, wheras
7 had their dose increased back to 300 mg at some point.
234 www.psychopharmacology.com
Injection-Site Tolerability in the Open-Label Study
Injection-site reaction TEAEswere reported in 67 de novo (16.3%)

and 21 rollover participants (8.2%). The most commonly reported were
pain (6.9%), erythema (4.0%), and pruritus (3.9%). Only 2 of these
were severe; none were serious and 2 resulted in discontinuation.

The overall mean worst injection-site pain VAS scores within
60 minutes postinjection ranged from 44.0/100 after injection 1 to
24.7 after injection 12 for de novo participants and ranged from
33.5 after injection 1 to 30.5 after injection 6 for rollover partici-
pants.Mean injection-site pain scores decreased over the first hour
after injection and further lessened with each injection, as shown
for injections 1 and 12 for the de novo group in Figure 2.

Additional Safety Assessments in the Open-Label Study
There were no unexpected safety signals detected and no

TEAEs potentially related to respiratory depression. Vital signs
and ECG parameters remained generally within normal reference
ranges. Individual TEAEs pertaining to ECG or cardiac disorders
were rare (each occurring in≤1.5% of participants overall); 1 SAE
of myocardial infarction was reported, which was considered not
related to study treatment. One de novo participant had a single
postbaseline QT interval, Fridericia correction value of greater
than 500 milliseconds without sequelae. No BUP-XR overdoses
occurred; 3 participants had an overdose with another substance
© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 2. Treatment-Emergent Adverse Events, SAS of Open-Label Study

De Novo
Participants Rollover Participants

n (%) (n = 412)

Rollover
BUP-XR

300/300 mg
(n = 113)

Rollover
BUP-XR

300/100 mg
(n = 112)

Rollover
Placebo
(n = 32)

Rollover
Total

(n = 257)

Any TEAE 304 (73.8) 60 (53.1) 65 (58.0) 20 (62.5) 145 (56.4)
Treatment-related TEAE 172 (41.7) 22 (19.5) 31 (27.7) 9 (28.1) 62 (24.1)
Serious TEAE 17 (4.1) 5 (4.4) 3 (2.7) 1 (3.1) 9 (3.5)
Severe TEAE 36 (8.7) 5 (4.4) 2 (1.8) 1 (3.1) 8 (3.1)
TEAE leading to discontinuation 14 (3.4) 3 (2.7) 0 1 (3.1) 4 (1.6)
Death 0 0 0 0 0
TEAEs (≥5% for any of the groups) by MedDRA preferred
term, n (%)
Constipation 50 (12.1) 4 (3.5) 5 (4.5) 0 9 (3.5)
Decreased appetite 6 (1.5) 0 1 (0.9) 2 (6.3) 3 (1.2)
γ-Glutamyltransferase increased 12 (2.9) 5 (4.4) 6 (5.4) 1 (3.1) 12 (4.7)
Headache 36 (8.7) 1 (0.9) 4 (3.6) 0 5 (1.9)
Injection-site erythema 22 (5.3) 1 (0.9) 4 (3.6) 0 5 (1.9)
Injection-site pain 39 (9.5) 4 (3.5) 1 (0.9) 2 (6.3) 7 (2.7)
Injection-site pruritus 17 (4.1) 2 (1.8) 6 (5.4) 1 (3.1) 9 (3.5)
Insomnia 28 (6.8) 1 (0.9) 10 (8.9) 0 11 (4.3)
Nasopharyngitis 24 (5.8) 1 (0.9) 5 (4.5) 0 6 (2.3)
Nausea 38 (9.2) 4 (3.5) 4 (3.6) 3 (9.4) 11 (4.3)

The SAS comprises all participants who received at least 1 dose of BUP-XR during the open-label treatment period of the study.

Treatment-emergent adverse events are for 6 months of open-label treatment in rollover participants and 12 months of treatment in de novo participants.

MedDRA indicates Medical Dictionary for Regulatory Activities.
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(one each with diazepam, trazadone [suspected], and heroin). There
were 2 participants (0.3%) with a TEAE of suicidal ideation. There
were no TEAEs of suicidal behavior or attempt, and no clinically
meaningful changes in the electronic Columbia-Suicide Severity
Rating Scale were observed.
FIGURE 2. Injection-site pain VAS scores over time: de novo
participants after injections 1 and 12, SAS of the open-label study.
Injection-site pain was measured using the injection-site pain VAS,
with responses (0–100 mm) ranging from “no pain” to “pain as
bad as it could be” and was assessed at 6 time intervals over
60 minutes after injection.

© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
Safety Across the Double-Blind and
Open-Label Studies

Among those who received active treatment during the
double-blind study, a lower percentage of participants reported
at least 1 TEAE during the second 6 months of treatment (open la-
bel) than during the first 6 months of treatment (BUP-XR 300/
300 mg, 68.2% for months 1 to 6 vs 53.1% for months 7 to 12;
BUP-XR 300/100 mg, 76.8% for months 1 to 6 vs 58.0% for
months 7 to 12).

In the cohort of participants who received placebo during
months 1 to 6 of the double-blind study and the active treatment
during months 7 to 12 of the open-label study, a lower percentage
of participants reported at least 1 TEAE during the first 6 months
compared with the next 6 months (56.0%, placebo vs 62.5%, ac-
tive). The percentage of de novo participants reporting at least 1
TEAE was lower during the second 6 months of open-label treat-
ment (38.1%) than during the initial 6 months of open-label treat-
ment (69.4%). The percentage of participants experiencing the
most commonly reported TEAEs was lower in the second
6 months of treatment than in the first 6 months of treatment
(Fig. 3). Similarly, the incidence of most injection-site TEAEs
was lower during months 7 to 12 of treatment than during months
1 to 6 of treatment in all participant groups (Fig. 4). For the partic-
ipants who received active treatment, among the de novo partici-
pants, 8.3% and 3.0% of participants had hepatic disorder
TEAEs in the first 6 months and during months 7 to 12, respectively,
compared with 7.5% and 6.9% from the BUP-XR 300/300 mg
and 300/100 mg participants during the months 1 to 6 treatment
in the double-blind study and 5.3% and 5.4% from the rollover
300/300 mg and 300/100 mg groups during the months 7 to 12
www.psychopharmacology.com 235
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FIGURE 3. Commonly reported TEAEs by treatment period, SAS of the double-blind and open-label studies combined. Participants received
placebo or BUP-XR 300/300mg or 300/100mg at injections 1 to 6 (months 1–6) in the double-blind study, and then the rollovers received
BUP-XR300mg at injection 7, and BUP-XR 300mgor 100mg flex dosing at injections 8 to 12 (months 7–12) in the open-label study. De novo
participants received BUP-XR 300mg at injection 1 and BUP-XR 300mg or 100mg flex dosing at injections 2 to 12 in the open-label study.
DB, double blind; OL, open label.
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in the open-label study (Table 3). Among these hepatic disorder
TEAEs, 0.5% and 0% of de novo participants had severe TEAEs
in the first 6 months and during months 7 to 12, respectively, and
1% had severe TEAEs in the BUP-XR 300/300 mg group in the
FIGURE 4. Injection-site TEAEs by treatment period, SAS of the double-b
or BUP-XR 300/300mgor 300/100mg at injections 1 to 6 during the dou
injection 7, and BUP-XR 300 mg or 100 mg flex dosing at injections 8 to
received BUP-XR 300mg at injection 1 and BUP-XR 300mg or 100mg fl
blind; OL, open label.
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double-blind study. In addition, 0.9% of de novo participants from
the open-label study (0.5% in the first 6 months and 0.4% during
months 7 to 12) had events leading to discontinuation. None of the
participants receiving active treatment in the rollover group in the
lind and open-label studies combined. Participants received placebo
ble-blind study, and then the rollovers received BUP-XR300mgat
12 (months 7–12) in the open-label study. De novo participants

ex dosing at injections 2 to 12 in the open-label study. DB, double

© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 3. Summary of Severity and Seriousness of Hepatic Disorder TEAEs, SASs of the Double-Blind and Open-Label Studies
Combined

Study Phase III Double Blind Phase III Open Label

Treatment Period Months 1–6 Months 7–12 Months 1–6 Months 7–12

Event, Participants, n (%)

BUP-XR
300/300 mg
(n = 201)

BUP-XR
300/100 mg
(n = 203)

Placebo
(n = 100)

Rollover
BUP-XR

300/300 mg
(n = 113)

Rollover
BUP-XR

300/100 mg
(n = 112)

Rollover
Placebo
(n = 32)

De Novo
(n = 412)

De Novo
(n = 265)

Hepatic disorder TEAEs 15 (7.5) 14 (6.9) 1 (1.0) 6 (5.3) 6 (5.4) 2 (6.3) 34 (8.3) 8 (3.0)
SAEs 0 0 0 0 0 0 0 0
Severe TEAE 2 (1.0) 0 0 0 0 1 (3.1) 2 (0.5) 0
Events leading to discontinuation 3 (1.5) 0 0 0 0 0 2 (0.5) 1 (0.4)

The SAS comprises all participants who received at least 1 dose of BUP-XR/placebo.

Journal of Clinical Psychopharmacology • Volume 40, Number 3, May/June 2020 Long-Term Treatment With BUP-XR
open-label study and 1.5% of participants in the BUP-XR 300/
300 mg group during the double-blind study discontinued be-
cause of hepatic disorder TEAEs (Table 3). There were no SAEs
potentially related to liver dysfunction during either study. Among
the de novo patients, the rate of elevated aspartate aminotransfer-
ase (AST) and alanine aminotransferase (ALT) decreased numer-
ically from the first 6 months to the next 6 months (8.5% vs 6.4%
with both AST and ALT ≥3 upper limit of normal [ULN]),
whereas it remained similar in the BUP-XR 300/300 mg group,
and it generally increased in the BUP-XR 300/100 mg and pla-
cebo groups to the second 6 months during the open-label study,
8.0%, 3.9%, and 1.0% in the BUP-XR 300/300 mg, BUP-XR
TABLE 4. Participants With Liver Function Assessments Meeting Sp
Blind and Open-Label Studies Combined

Study Phase III Double Blind

Treatment Period Months 1–6

Parameter and Criteria, n (%)

BUP-XR
300/300 mg
(n = 201)

BUP-XR
300/100 mg
(n = 203)

Place
(n = 1

ALT
≥8� ULN 4 (2.0) 3 (1.5) 1 (1.
≥5� ULN to <8� ULN 3 (1.5) 2 (1.0) 1 (1.
>3� ULN to <5� ULN 18 (9.0) 6 (3.0) 2 (2.
AST
≥8� ULN 4 (2.0) 3 (1.5) 1 (1.
≥5� ULN to <8� ULN 5 (2.5) 4 (2.0) 0
>3� ULN to <5� ULN 14 (7.0) 9 (4.4) 0
ALT and AST
≥3� ULN at same time 16 (8.0) 8 (3.9) 1 (1.
Both ≥8� ULN 4 (2.0) 2 (1.0) 1 (1.
Both≥5�ULN and not both ≥8�ULN 1 (0.5) 1 (0.5) 0
Both≥3�ULN and not both ≥5�ULN 11 (5.5) 5 (2.5) 0
Total bilirubin
≥5� ULN 0 0 0
>2� ULN to <5� ULN 1 (0.5) 1 (0.5) 0

The SAS comprises all participants who received at least 1 dose of BUP-XR

n, number of participants who received 1 injection during the specific time
same time, the worst result was used. A participant was included in the highest
including unscheduled visits.
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300/100 mg, and placebo groups, respectively, in the double-
blind study; and 8.8%, 7.1%, and 3.1% in the rollover 300/
300 mg, 300/100 mg, and placebo groups, respectively, in the
open-label study. In total, 1.2% of the De novo participants in
the first 6 months and none of the De novo participants during
months 7 to 12 of the open-label study had increased total biliru-
bin values of more than 2 times the ULN. None of the rollover par-
ticipants in the open-label study and 1% of the participants in the
double-blind study receiving active treatment had increased total
bilirubin values of more than 2 times the ULN (Table 4). One par-
ticipant in these studies with bilirubin of more than 5 times the
ULN had a TEAE of hepatitis A. Although therewere intermittent
ecified Criteria for Worst Case Postbaseline, SASs of the Double-

Phase III Open Label

Months 7–12 Months 1–6 Months 7–12

bo
00)

Rollover
BUP-XR

300/300 mg
(n = 113)

Rollover
BUP-XR

300/100 mg
(n = 112)

Rollover
Placebo
(n = 32)

De Novo
(n = 412)

De Novo
(n = 265)

0) 2 (1.8) 1 (0.9) 1 (3.1) 12 (2.9) 3 (1.1)
0) 1 (0.9) 3 (2.7) 1 (3.1) 15 (3.6) 3 (1.1)
0) 9 (8.0) 4 (3.6) 0 20 (4.9) 15 (5.7)

0) 0 1 (0.9) 1 (3.1) 12 (2.9) 4 (1.5)
6 (5.3) 5 (4.5) 0 7 (1.7) 5 (1.9)
5 (4.4) 7 (6.3) 1 (3.1) 22 (5.3) 16 (6.0)

0) 10 (8.8) 8 (7.1) 1 (3.1) 35 (8.5) 17 (6.4)
0) 0 0 1 (3.1) 7 (1.7) 2 (0.8)

3 (2.7) 4 (3.6) 0 7 (1.7) 1 (0.4)
7 (6.2) 4 (3.6) 0 21 (5.1) 14 (5.3)

0 0 0 1 (0.2) 0
0 0 0 4 (1.0) 0

/placebo.

period. If there were multiple assessments for a laboratory parameter at the
/worst applicable toxicity grade per criterion, among the postbaseline visits
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FIGURE 5. Weekly abstinence in the randomized double-blind and long-term safety studies, FAS of the double-blind study and SAS of the
open-label study combined. Available data approach. Abstinence defined as negative UDS combined with TLFB negative for illicit opioid
use. Participants received placebo or BUP-XR 300/300mg or 300/100mg at injections 1 to 6 during the double-blind study (weeks 0–25), and
then the rollovers received BUP-XR 300mg at injection 7, and BUP-XR 300mg or 100mg flex dosing at injections 8 to 12 (weeks 26–50) in
the open-label study. De novo participants received BUP-XR 300mgat injection 1 and BUP-XR 300mg or 100mg flex dosing at injections 2 to
12 (weeks 0–49) in the open-label study. TLFB, timeline follow-back; UDS, urine drug screen.
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elevations of ALT and AST or isolated elevations of bilirubin, no
cases of hepatocellular injury based on elevated AST/ALT with
jaundice (which can indicate serious drug-induced hepatoxicity)
were observed, and no depot removal was necessary.
Efficacy, Retention, and Participant Satisfaction
A total of 901 participants were included in the efficacy anal-

yses. The percentage abstinent from opioids at the end of open-
label treatment was as follows: de novo, 75.8%; rollover 300/
300 mg, 60.0%; rollover 300/100 mg, 62.8%; and rollover pla-
cebo, 38.5% (Fig. 5). The percentage of participants abstinent
after the first 6 injections of BUP-XR was similar in the double-
blind and open-label studies: de novo, 61.5%; BUP-XR 300/
300 mg, 64.3%; and BUP-XR 300/100 mg, 60%. The percentage
of participants abstinent in the placebo group was 57.7% at the
week of receiving the sixth BUP-XR injection. At the week of
FIGURE 6. Twelve-month treatment retention from initiation to discont
double-blind study and SAS of the open-label study combined. Participa
double-blind study but did not continue into the open-label study were c
placebo and without discontinuation in the double-blinded study were c
study or the end of 6months (day 169), whicheverwas earlier. Participan
12 months treatment period were censored at their last observed time p
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receiving the 12th injection in the open-label study, the percentage
of participants abstinent was as follows: de novo, 71.6%; rollover
300/300 mg, 68.7%; rollover 300/100 mg, 70.5% (Fig. 5).

De novo participants and those treated with BUP-XR in the
double-blind study had similar treatment retention rates (Fig. 6). Re-
tention after 6 and 12months of open-label treatment for de novo par-
ticipants was 65.5% and 50.5%, respectively. Retention after
6 months for the BUP-XR 300/300 mg and BUP-XR 300/100 mg
groups in the double-blind study was 66.3% and 66.0%, respectively,
and 36.4% in the placebo group. Retention after 12 months was
47.1% and 53.9% for the BUP-XR 300/300 mg and 300/100 mg
participants, respectively. Among the 32 placebo participants
who enrolled in the open-label study, 26 completed 12 months.

Participant satisfaction with medication measured in the
open-label study was high at all time points, with 85.0% to
89.7% of de novo participants and 85.0% to 85.2% of rollover
participants satisfied, very satisfied, or extremely satisfied with
inuation using the Kaplan-Meier approach. Full analysis set of the
nts who completed the 6 months of active treatment in the
ensored at the end of 6 months (day 169). Participants treated with
ensored at their last observed time point in the double-blinded
ts treatedwith active BUP-XR andwithout discontinuation during the
oint or the end of 12 months (day 337), whichever was earlier.
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BUP-XR treatment across time points. Of the 404 participants
(204 de novo, 200 rollover) completing assessments at the end
of study, 88.8% de novo and 85.0% rollover participants were
satisfied, very satisfied, or extremely satisfiedwith BUP-XR treatment.

DISCUSSION
Effective OUD treatment is an important part of the solution

to the opioid epidemic. Use of BUP-XR may contribute to treat-
ment success by providing consistent therapeutic plasma concen-
trations, ensuring medication adherence, and potentially reducing
the risk of abuse, misuse, and diversion. The efficacy and safety
profile of BUP-XR in this open-label study was consistent with
that previously reported for the double-blind study.3

With the exception of the anticipated injection-site reactions,
treatment with up to 12 monthly BUP-XR injections was well tol-
erated, with a safety profile consistent with that of transmucosal
buprenorphine.3 The finding that the incidence of TEAEs was
lower during the second 6 months of exposure to BUP-XR could
be due to differential dropout during the first 6 months and/or that
longer exposure to BUP-XR does not increase the frequency of
TEAEs. Notably, the graded injection-site reactions also improved
over time. In addition, opioid-induced respiratory depression is a
major limiting factor in the effective management of analgesia
with potentially fatal consequences12,13; therefore, the absence
of safety signals related to respiratory depression provides strong
support for the use of BUP-XR in the treatment of OUD.

The hepatic safety profile of BUP-XR in the present studywas
comparable with that reported for transmucosal buprenorphine/
naloxone.14 It is noteworthy that longer exposure to the highest dose
of BUP-XR did not worsen hepatic laboratory assessments. Impor-
tantly, no cases of hepatocellular injury indicated by increasedAST/
ALTwith jaundice were noted, and no removal of BUP-XR was re-
quired in these studies.

In the double-blind study, abstinence rates were significantly
improved in participants maintained on BUP-XR 100 mg or 300 mg
compared with placebo.3 In this open-label study, the percentage of
participants abstinent from opioids continued to increase over an
additional 6 months of treatment. Amarked increase in abstinence
was noted for participants who rolled over from placebo to
BUP-XR after starting BUP-XR treatment. Abstinence rate, the
time-course of improvement, and the retention rate for the de novo
group were similar to those of the rollover group. Sustained absti-
nence from opioids has been reported to be associated with a
number of positive outcomes including decreased mortality, im-
proved medical status, marital status, and social functioning; re-
duced crime; and increased employment.15–19 Therefore, longer
treatment durations can provide better rates of abstinence and im-
proved outcomes for those treated for more than 6 months.

In summary, this study shows that the clinical benefits and
acceptable safety profile of BUP-XR demonstrated in the 6-month
double-blind study were sustained over a 12-month open-label study,
with lower incidence of TEAEs in the second 6 months of treatment.
The current data support the use of BUP-XR as an effective long-
term treatment for patientswithmoderate or severeOUD. (Appendix,
Supplemental Digital Content, http://links.lww.com/JCP/A663).
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