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Visual Abstract
IMPORTANCE Extended-release injectable buprenorphine may expand the reach of initiating

Research Summary
medications for opioid use disorder in high-risk and hard-to-reach individuals who visit the

emergency department (ED) and can be administered in low levels of withdrawal. Editorial
OBJECTIVE To compare the effect of ED-initiated 7-day extended-release injectable E:l?:ﬁ?;;g:le and JAMA

buprenorphine vs sublingual buprenorphine on treatment engagement at 7 days.

. . . . . F8 Supplemental content
DESIGN, SETTING, AND PARTICIPANTS Multicenter randomized clinical trial enrolling adult e

patients presenting to the ED with untreated opioid use disorder and a Clinical Opiate
Withdrawal Scale (COWS) score of 4 or higher across 29 EDs in the US from July 12, 2020, to
August 21, 2024. Final follow-up was completed on October 24, 2024.

INTERVENTIONS Patients were randomized to receive a 24-mg injection of extended-release
buprenorphine (equivalent to 16 mg/d) or sublingual buprenorphine, which included either
self-administration instructions if the COWS score was less than 8 or administration of 8 mg
of sublingual buprenorphine in the ED if the COWS score was 8 or higher. All sublingual
buprenorphine group patients received a 7-day prescription for 16 mg/d. Both groups were
provided referral for ongoing medication with a scheduled appointment within 7 days.

MAIN OUTCOMES AND MEASURES Engagement in opioid use disorder treatment on day 7 was
the primary outcome. Secondary outcomes included engagement at 30 days, precipitated
withdrawal and overdose events, craving scores, days of illicit opioid use, and patient
satisfaction with treatment.

RESULTS Among 2000 patients randomized, 6 who were enrolled twice were excluded,
resulting in 991in the extended-release group and 1003 in the sublingual group. The median
age was 37 (IQR, 30-47) years, 68% were male, 31% had an initial COWS score of 4 to 7, and
76% tested positive for fentanyl. The adjusted proportion of engagement in opioid use
disorder treatment at 7 days was 40.5% with extended-release buprenorphine vs 38.5% with
sublingual buprenorphine (adjusted difference, 1.6%; 95% Cl, -2.8% to 6.0%). Engagement
at 30 days was similar, with adjusted proportions of 43.8% with extended-release
buprenorphine vs 44.9% with sublingual buprenorphine (adjusted difference, -1.5%; 95% Cl,
-6.2% to 3.2%). Precipitated withdrawal was rare: 6 (0.6%) with extended-release
buprenorphine and 8 (0.8%) with sublingual buprenorphine. Overdose events within 30
days occurred in 18 participants (2.3%) in each group. Patients receiving extended-release
buprenorphine reported lower mean craving scores at 7 days vs those receiving sublingual
buprenorphine (scale, 0-100; mean score, 26.5 vs 30.2, respectively; adjusted mean
difference, -3.85; 95% Cl, -7.08 to -0.63), fewer days of illicit opioid use in the past 7 days

(adjusted ratio of means, 0.77; 95% Cl, 0.68-0.95), and better treatment satisfaction scores Author Affiliations: Author .
(scale, 1-5; adjusted mean difference, 0.13; 95% Cl, 0.01-0.25). ::';'ilc'la;'ons arelisted at the end of this
CONCLUSIONS AND RELEVANCE No difference was detected in opioid use disorder treatment Group Information: The ED
engagement on day 7 between the 7-day extended-release and sublingual buprenorphine INNOVATION Investigators are listed

. . - . in Suppl t3.
groups. Both buprenorphine formulations were well tolerated; precipitated withdrawal was noupplemen

rare despite a high prevalence of fentanyl. Corresponding Author: Gail

D'Onofrio, MD, Department of
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pproximately 5.7 million individuals in the US have an

opioid use disorder.! Opioid overdose deaths, while re-

cently declining,? continue to be the leading cause of
death in people younger than 45 years despite the availability
of effective medications.® Each overdose death results in 38
years of potential life lost.* Emergency department (ED)-
initiated buprenorphine has increased treatment engage-
ment in multiple trials®® and is cost-effective,”® yet adoption
has lagged.®

Nationally, there have been minimal improvements in ED
provision of buprenorphine,’° despite removal of some regu-
latory barriers to buprenorphine treatment access, such as the
X-waiver, and national consensus recommendations from
the American College of Emergency Physicians supporting ED
provision of medication for opioid use disorder.! Specific
state-level investments, such as California’s expansive ED re-
sources and technical assistance, have paid off, leading to an
increase in the number of ED-initiated buprenorphine pre-
scriptions from 0.1% (2017) to 5% (2022).1? Nonetheless,
significant clinician-level barriers to broader adoption exist,
including reticence to prescribe, lack of prompt access to com-
munity clinicians or treatment programs, and concerns re-
garding risk of precipitated withdrawal.!® Patients also face nu-
merous challenges. The proliferation of fentanyl in the illicit
drug supply has complicated buprenorphine initiation, as its
bioaccumulation and prolonged metabolism often delays the
onset of withdrawal, resulting in individuals with opioid use
disorder presenting with minimal to mild withdrawal symp-
toms that preclude sublingual buprenorphine administration
under existing guidelines.'* Additional logistical barriers—
such as timely access to outpatient follow-up, insurance
coverage, lack of photo identification, preauthorization re-
quirements, transportation, and limited pharmacy availability—
can complicate access to continuation of treatment after ED
initiation.

Innovative strategies including use of a 7-day extended-
release injectable formulation of buprenorphine,'® admin-
istered during an ED visit, may overcome many of these
barriers. This study aimed to compare the effectiveness of ex-
tended-release buprenorphine vs sublingual buprenorphine
initiation in patients presenting to the ED with untreated opi-
oid use disorder on engagement in formal opioid use disorder
treatment at 7 days. We hypothesized that use of extended-
release buprenorphine would result in more patients en-
gaged in formal opioid use disorder treatment at 7 days.

Methods

Study Design and Oversight

The ED-Initiated Buprenorphine Validation Network Trial (ED
INNOVATION) was a parallel, 2-group, open-label, individu-
ally randomized trial conducted at 29 geographically diverse
EDsin academic and community sites in the US. The trial pro-
tocol and statistical analysis plan (Supplement 1) were previ-
ously published'® and were approved by WCG, which served
as the single institutional review board. The trial was funded
by the National Institutes of Health through the Helping to End
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Key Points

Question Does 7-day extended-release injectable buprenorphine
compared with sublingual buprenorphine improve treatment
engagement at 7 days?

Findings In this multicenter randomized trial of 1994 adult
patients presenting to the emergency department with untreated
opioid use disorder and a Clinical Opiate Withdrawal Scale (COWS)
score of 4 or higher, 40.5% in the extended-release group and
38.5% in the sublingual buprenorphine group were in treatment at
7 days, demonstrating no significant difference between groups.

Meaning A 7-day extended-release injectable preparation of
buprenorphine does not improve treatment engagement.

Addiction Long-Term (HEAL) Initiative. All patients provided
written informed consent, including contacting any referral
treatment source.

The trial was conducted under a US Food and Drug Ad-
ministration investigational new drug application super-
vised by the National Institute on Drug Abuse (NIDA) Center
for Clinical Trials Network. A data and safety monitoring board
chartered by NIDA monitored the trial. NIDA’s contractor for
the clinical coordinating center and data and statistics center,
the Emmes Company LLC, managed the data and provided sta-
tistical analyses. This trial followed the Consolidated Stan-
dards of Reporting Trials (CONSORT) reporting guideline for
randomized clinical trials.

Study Population

All patients presenting to the ED during rotating screening
hours were assessed for eligibility. Patients aged 18 years or
older were eligible if they met Diagnostic and Statistical Manual
of Mental Disorders (Fifth Edition) (DSM-5) criteria for mod-
erate to severe opioid use disorder'” and had urine toxicology
results demonstrating presence of an opioid. Patients with
methadone detected in urine were excluded. Eligibility
also required a Clinical Opiate Withdrawal Scale (COWS)
score'® of 8 or higher, which was lowered to 4 or higher on April
5,2021. This change occurred as a result of a parallel ancillary
nonrandomized study that demonstrated the feasibility and
safety of directly initiating the 7-day extended-release bu-
prenorphine formulation, CAM2038, for patients with COWS
scores of 4 to 7 without necessitating a lead-in dose of sublin-
gual buprenorphine.'® In addition, patients were excluded if
they were pregnant, received medications for opioid use dis-
order within the past 14 days, required ongoing opioid medi-
cation for pain, had active suicidal ideation or a medical or
psychiatric condition requiring hospitalization, were non-
English speaking, were unable to provide locator informa-
tion, were unwilling to follow study procedures, or were in-
carcerated or in police custody.

Randomization and Treatment Conditions

After screening, eligible patients were randomly assigned in
a 1:1 ratio to receive extended-release buprenorphine or sub-
lingual buprenorphine. The randomization sequence was gen-
erated using a permuted-block procedure with random block
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sizes and stratification by site and insurance status. The ran-
domization process was performed by the data statistical cen-
ter with the allocation sequence concealed.

Patients randomized to the extended-release buprenor-
phine group received a 24-mg subcutaneous injection approxi-
mately equivalent to 16 mg/d of sublingual buprenorphine. Pa-
tients randomized to the sublingual buprenorphine group with
an initial COWS score of 8 or higher received a total of 8 mg.
Patients randomized to sublingual buprenorphine with an ini-
tial COWS score of 4 to 7 were provided with instructions, in
the form of an infographic, for unobserved buprenorphine ini-
tiation, allowing self-administration of up to 12 mg within the
first 24 hours. All patients randomized to sublingual buprenor-
phine were discharged with a prescription for 16 mg/d until
their follow-up appointment. All randomized patients were
monitored and observed for 2 hours after study medication ad-
ministration, provided with a scheduled follow-up appoint-
ment including date and time frames for ongoing treatment
within 7 days, and received either dispensed or prescribed
naloxone.

Additional doses of buprenorphine and ancillary medica-
tions such as antiemetics, a-agonists, and nonsteroidal anti-
inflammatory drugs were administered as needed during the
ED encounter for withdrawal symptoms. COWS scores were
documented prior to initial buprenorphine administration, at
the end of the observation period, and any time that a patient
or ED clinician observed an increase in withdrawal symp-
toms or ancillary medications were administered. Records of
the entire ED course of any patient with an increase of 5 or more
points in their COWS score were reviewed by independent in-
vestigators (M.R.L. and S.L.W.) to adjudicate a diagnosis of pre-
cipitated withdrawal.2%-2!

Training and Supervision

All site investigators and research associates underwent
extensive training in person initially and with continuous
support throughout the trial. The study psychologist
(ML.V.P.) trained the research associates on all of the assess-
ments, including the DSM-5, COWS scores, and timeline
follow-back methods, and met biweekly for discussion.
Lead coinvestigators (A.A.H., K.F.H., J.P., E.C., and R.P.M.)
were assigned geographic regions and were available in real
time for any study or clinical issues. Regulatory monitors
visited each site multiple times to ensure compliance with
all study procedures. All site principal investigators and
coinvestigators met weekly to discuss screening, enroll-
ment, and shared experiences. The study lead investigators
(G.D. and D.A.F.) met weekly to discuss enrollments,
adverse events, protocol deviations, and follow-up rates, to
monitor fidelity to all interventions.

Outcomes

The primary outcome was engagement in formal opioid use
disorder treatment at 7 days. Patient report of engagement
was verified by the treatment source, including clinician,
clinic, or opioid treatment program. We were not able to
verify self-reports of no treatment engagement. Formal opi-
oid use disorder treatment was defined per the American
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Society of Addiction Medicine levels of care 1 through 4.22
Secondary outcomes included (1) engagement in treatment at
30 days; (2) self-reported nonfatal overdose events at 30
days; (3) craving scores at 7 days on a scale ranging from O to
100, with higher scores indicating more craving; (4) self-
reported past-7-day illicit opioid use at 7 days and 30 days as
measured by the timeline follow-back method?3; (5) treat-
ment satisfaction at 7 days on a scale from 1 (completely inef-
fective) to 5 (completely effective); (6) engagement specifi-
cally in treatment with medications for opioid use disorder at
7 days and 30 days, verified by the treatment source; (7) self-
reported ED visits and hospitalizations; and (8) the Treat-
ment Effectiveness Assessment, evaluating progress in treat-
ment from patients’ perspectives.?* Adverse events included
precipitated withdrawal, and serious adverse events included
hospitalizations and death.

Race and ethnicity were self-reported according to pre-
specified categories and were included in the analysis be-
cause outcomes can differ across racial and ethnic groups.

Statistical Analysis

A sample size of 850 participants per treatment group was re-
quired to ensure 90% power at the 2-sided a = .05 significance
level to detect a difference of 8% in the proportion engaged in
formal opioid use disorder treatment on day 7 (ie, 53% en-
gaged in the extended-release buprenorphine group vs 45%
engaged in the sublingual buprenorphine group). Anticipated
engagement was based on prior research®!° and a meaningful
difference. We targeted 2000 randomizations to accommo-
date up to 15% loss to follow-up.

Analyses were conducted according to the intention-to-
treat principle, analyzing participants within the group to which
they were randomized, using SAS version 9.4 (SAS Institute
Inc). Where specified, analyses were adjusted for prespeci-
fied covariates of age, sex, ethnicity, race, insurance status,
housing status, and site. The primary outcome was tested at
the 2-sided a = .05 significance level. Treatment effects and
95% confidence intervals are presented for secondary out-
comes. Confidence interval widths for secondary outcomes
were not adjusted for multiplicity and should not be used to
infer definitive effects.

Treatment differences (extended-release vs sublingual
buprenorphine) for treatment engagement at 7 days (primary
outcome) and 30 days were examined using a weighted gen-
eralized estimating equation.?® Imputation was not used
in the primary analysis for those without the primary out-
come observed (ie, those lost to follow-up or death). Inverse
probability weights were estimated by a logistic regression
of observed vs not observed at a particular measurement
occasion. The logistic model included the baseline demo-
graphic and clinical characteristics of site, treatment group,
insurance status, and time and outcomes at previous time
points. From this model, the inverse of the predicted cumu-
lative probability of being observed was estimated for
each participant at each postrandomization time point and
used as a weight for the generalized estimating equation. The
weighted generalized estimating equation model included
effects for intervention (extended-release vs sublingual
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buprenorphine), time (7 days and 30 days), and their inter-
action, as well as the prespecified covariates described above.
An exchangeable working correlation was used to account
for clustering of responses from the same participants (ie, 7
days and 30 days). Linear contrasts were used to estimate
odds ratios, treatment differences, and 95% confidence
intervals for the proportions of participants engaged in
opioid use disorder treatment in the extended-release bu-
prenorphine vs sublingual buprenorphine groups at 7 days
and 30 days. The model weighted the observed outcomes to
estimate the marginal treatment effect (ie, odds ratio for
engagement) in the target population had all participants
completed outcome assessments without loss to follow-
up. As such, for this treatment policy estimand, it is implied
that those lost to follow-up may have had a nonzero probabil-
ity of engagement.

The primary analysis is unbiased under the missing at
random (MAR) assumption, meaning that missingness
could be associated with observed variables in the loss to
follow-up model but not associated with unobserved out-
comes. Unadjusted/unweighted treatment differences (in-
cluding only those with the primary outcome observed) and
treatment differences imputed as not engaged in treatment
for those without primary outcome data are presented as
sensitivity analyses.

Self-reported craving and treatment satisfaction scores
at 7 days were analyzed using analysis of covariance. The
self-reported number of days of illicit opioid use at 7 days
and 30 days was evaluated using a generalized linear mixed
model with a negative binomial distribution. Engagement
in treatment with medications for opioid use disorder at 7
days and 30 days was analyzed as described for the primary
outcome.

. |
Results

Patients

Between July 12, 2020, and August 21, 2024, 2000 patients
were enrolled across 29 sites in the US, representing 1994
unique patients (Figure 1). Six patients were enrolled twice;
only their first enrollment was included in the intention-to-
treat analysis. The baseline characteristics of the randomized
participants were similar in the 2 treatment groups (Table 1).
A total of 68% of patients were male; 31% were Black, 15%
Hispanic, and 55% White. Most (75%) had public insurance,
51% reported unstable housing in the past year, 37% reported
current unstable housing, and 76% had urine toxicology re-
sults demonstrating the presence of fentanyl, with 77% hav-
ing at least 1 other substance detected in addition to an opi-
oid. Buprenorphine was detected in the urine of 40% of
participants at baseline, with 10% of patients having received
a dose earlier in their ED course, prior to enrollment. Psychi-
atric comorbidities were common, with 20% of participants
receiving a psychiatric evaluation during their index ED visit.
Treatment exposure among randomized patients was 94.7%
for extended-release buprenorphine and 98.4% for sublin-
gual buprenorphine.
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Engagement in Treatment at 7 Days and 30 Days

The primary outcome, engagement in formal opioid use dis-
order treatment at 7 days, was assessed among 854 partici-
pants (86%) and 870 participants (87%) in the extended-
release and sublingual groups, respectively. In the extended-
release buprenorphine group, an adjusted 40.5% (95% CI,
31.3%-50.3%) of participants were engaged in treatment com-
pared with an adjusted 38.5% (95% CI, 29.5%-48.5%) in the
sublingual buprenorphine group (adjusted treatment differ-
ence, 1.6%; 95% CI, -2.8% to 6.0%) (Table 2). In those with
COWS scores of 4 to 7, the proportion of patients engaged was
an adjusted 40.1% in the extended-release group compared
with an adjusted 34.7% in the sublingual group, a difference
that was not statistically significant.

The odds ratios for engagement in opioid use disorder treat-
ment at 7 days by subgroup comparing extended-release bu-
prenorphine vs sublingual buprenorphine revealed no signifi-
cant differences among a variety of demographic and clinical
characteristics (Figure 2). Engagement in treatment at 30 days,
asecondary outcome, was overall higher than engagement at
7 days, although similar in both groups (an adjusted 43.8% in
the extended-released group vs an adjusted 44.9% in the sub-
lingual group).

If all patients lost to follow-up at 7 days were counted as
not engaged in treatment, the results regarding engagement
in treatment were similar (extended-release buprenorphine,
385/991[38.9%]; sublingual buprenorphine, 373/1003 [37.2%];
odds ratio, 1.07; 95% CI, 0.90-1.29). There were similar re-
sults at 30 days (extended-release buprenorphine, 384/991
[38.8%]; sublingual buprenorphine, 389/1003 [38.8%]; odds
ratio, 1.00; 95% CI, 0.83-1.20).

Additional Secondary Outcomes

Because the primary end point was null, all findings for the
secondary end points should be considered hypothesis-
generating (Table 3). There were no differences in the propor-
tion of patients (2.3% in both groups) self-reporting nonfatal
overdose events within 30 days. Craving scores at 7 days (scale,
0-100) were lower in the extended-release buprenorphine
group compared with the sublingual buprenorphine group
(mean score, 26.5 vs 30.3, respectively; difference between
means, -3.85; 95% CI, -7.08 to -0.63). The mean number of
days with illicit opioid use was also lower in the extended-
release buprenorphine group compared with the sublingual bu-
prenorphine group at 7 days. The extended-release buprenor-
phine group reported higher mean treatment satisfaction scores
than the sublingual buprenorphine group (mean score, 4.12 vs
3.99, respectively; difference in means, 0.13; 95% CI, 0.01-
0.25). There were no differences in patient engagement spe-
cifically in treatment with medications for opioid use disor-
der at 7 days or 30 days. There were 388 ED visits in the
sublingual buprenorphine group vs 291 in the extended-
release buprenorphine group, driven by a small number of in-
dividuals with multiple visits. The proportion of participants
with at least 1 ED visit was similar in both groups. Treatment
Effectiveness Assessment scores were higher in the extended-
release buprenorphine group in all domains compared with the
sublingual buprenorphine group.
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Figure 1. Flow Diagram of the ED-Initiated Buprenorphine Validation Network Trial (ED INNOVATION)

188766 Patients presenting to the ED for
any concern screened for eligibility?

186743 Excluded”
144577 No unprescribed opioid use in last 30 d

13947 Prescribed opioids
6133 Formal opioid use disorder treatment in past 14 d
5928 Refused screening
4354 Medical or psychiatric condition requiring admission®
2999 DSM-5 negative for moderate to severe opioid
use disorder

2662 Suicidal ideation or severely cognitively impaired
1851 Non-English speaking
1796 No to minimal withdrawal symptoms (COWS score <4)d

905 No locator information®

802 In police custody or incarcerated

559 Previously enrolled

511 Younger than 18y

495 Pregnant

212 Medical or psychiatric condition precluded interviewf

207 Urine toxicology result positive for methadone

207 Extended care facility

200 Unable to follow study procedures

197 Urine toxicology result negative for opioids

76 Opioid administered prior to enrollment and
COWS score <8
27 Allergy to study medication
560 Reason not specified

2023 Eligible at screening

23 Not randomized
19 Declined study participation
1 Left ED/eloped <~
1 Admitted
2 Unknown reason

2000 Randomized?

e
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COWS indicates Clinical Opiate
Withdrawal Scale; DSM-5, Diagnostic
and Statistical Manual of Mental
Disorders (Fifth Edition); and ED,
emergency department.

2All patients in the ED during
enrollment periods and able to
communicate were screened by a
research associate with a general
health quiz (eg, smoking and drinking
history, opioid use prescribed and
unprescribed). Patients unable to be
screened due to conditions such as
medical illness or known pregnancy
were listed as ineligible. Further
ineligibility was determined after
initial screening due to various
reasons (eg, no to minimal
withdrawal symptoms [COWS score
<4], not meeting opioid use disorder
criteria, positive results for
methadone on urine screening).

PPatients may have been ineligible for
multiple reasons.

“Knowledge of or anticipated
admission.

9The COWS is a 10-item, point-based
scale of withdrawal symptoms. Each
item denotes a different withdrawal
symptom (scores of 5-12 indicate
mild withdrawal; 13-24, moderate
withdrawal; 25-36, moderately
severe withdrawal; and =37, severe

996 Randomized to receive extended- 1004 Randomized to receive sublingual withdrawal).

release buprenorphine
991 Received extended-release
buprenorphine as randomized
5 Excluded (enrolled twice)

buprenorphine
1003 Received sublingual
buprenorphine as randomized
1 Excluded (enrolled twice)

|

|

135 Lost to follow-up
2 Died

132 Lost to follow-up
1 Died

|

|

854 Included in primary analysis
137 Excluded (lost to follow-up or died)

870 Included in primary analysis
133 Excluded (lost to follow-up or died)

¢Patient had no ability to be
contacted (ie, housing instability, no
telephone, no alternative contacts).

fConditions such as dementia or
altered mental status, regardless of
admission status.

8The randomization sequence was
generated in a 1:1ratio using a
permuted-block procedure with
random block sizes and stratification

by site and insurance status.

Safety Analysis

Atotal of 22 patients had an increase of 5 points or more in their
COWS scores during the course of the trial, triggering a de-
tailed ED record review by study investigators. Overall, the rates
of precipitated withdrawal were low at less than 1.0%: 6 (0.6%)
in the extended-release buprenorphine group and 8 (0.8%) in
the sublingual buprenorphine group. Only 2 of 14 patients with
precipitated withdrawal presented with low COWS scores (4-
7). Serious adverse events attributable to buprenorphine ad-
ministration were rare (Table 3).

jama.com
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Additional Medications

Additional buprenorphine during the ED encounter was admin-
istered to 86 patients (8.6%) in the extended-release buprenor-
phine group and to 100 (10%) in the sublingual buprenorphine
group. The median doses were 4 mg and 8 mg, respectively, with
IQRs of 4 mg to 8 mg in both groups. Ancillary medications were
rarely administered (listed in the eTable in Supplement 2). The
most common medications were infrequent: antiemetics (8.0%),
a,-agonists (clonidine; 3.8%), nonsteroidal anti-inflammatory
drugs (ibuprofen or ketorolac; 3.4%), and acetaminophen (2.9%).
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Table 1. Baseline Participant Characteristics

Table 1. Baseline Participant Characteristics (continued)

Extended-release Sublingual

buprenorphine

buprenorphine

Extended-release Sublingual
buprenorphine buprenorphine

Characteristics (n=991) (n =1003) Characteristics (n=991) (n =1003)
Sex, No. (%) Emergency department presentation,
Female 327(33.0) 319 (31.8) No. (%) 01 030
Seeking opioid use disorder 211 (21.3 231(23.0
Male _ 664 (67.0) 684 (68.2) et
Age, median (|QR), y 37 (30-46) 37 (30-48) Overdose 73 (7_4) 69 (6.9)
Ethnicity, No. (%) COWS score at enrollment, No. (%)"
Hispanic or Latino 150 (15.1) 156 (15.6) 4-7 297 (30_0) 312 (31_1)
Not Hispanic or Latino 826 (834) 840 (837) >8 694 (700) 691 (589)
Other® 15(2.0) 7(0.6) Median (IQR) 10 (7-13) 9(7-13)
b
Race, No.(%) Positive result for substance on
American Indian or Alaska Native 18(1.8) 18(1.8) point-of-care urine screening,
Asian e 07 Noﬁ(/ot) L 747 (75.5 761 (76.1
Black or African American 304 (30.7) 308 (30.7) en "any 52) 1)
Multiracial 19(1.9) 29(2.9) Marijuana 448 (45.2) 453 (45.2)
Native Hawaiian or Pacific Islander 6 (0.6) 4(0.4) NG . Sl (L) L6 G5,
White 541 (54.6) 547 (54.5) Methamphetamine 360 (36.3) 372 (37.1)
i 94.(9 4)' 9 8 9)' Cocaine 358(36.1) 354(35.3)
Housing stability, No. (%)° Opiates 355 (35.8) 348 (34.7)
Unstable in past 12 mo 495 (49.9) 525 (52.3) gmph‘;t_am'“_e iii (iz'g) i:g (ﬁ':)
Currently in unstable housing 371 (37.4) 370(36.9) enzo |aze|?|nes - ) U5
e R e Methylenedioxymethamphetamine 92 (9.3) 82(8.2)
None 166/990 (16.8) 162 (16.2) g}’:ymd"l'?; g: (;"? ill (f'i)
Public 739/990 (74.6) 753 (75.1) SISyl @1 (1.4)
Private 85/990 (8.6) 88 (8.8) Barbiturate 14 (1.4) 11(1.1)
Education, No.total No. (%) : . Opioids plus =1 other substance' 760 (77) 767 (77)
, No. (%
Less than high school 231/959 (24) 215/961 (22) 2 Other included categories selected by participants including “don’t know" or
High school graduate or equivalent  509/959 (53) 494/961 (51) refusal to answer.
Some college or advanced degrees ~ 219/959 (23) 252/961 (26) P Race was reported by participants according to the closed categories specified
Employment, No./total No. (%) in this table. Participants could select 1option.
Employed 201/980 (20) 212/988 (21) € Other included categories selected by participants including "other” and "don't
Unemployed 633/980 (65) 640/988 (65) know" or refusal to answer.
Permanent or temporary disability ~ 76/980 (8) 60/988 (6) 9 Housing stability information was collected by a research associate as part of
Othere 70/980 (7) 76/988 (8) the in-person interview in the baseline demographics assessments. Unstable
Psychiatric history, No. (%) housing refers to living conditions lacking permanence, security, or adequacy
syc. a. chisto y _0' ? and may include frequent moves, eviction risk, homelessness, temporary
Lifetime psychiatric treatment arrangements (eg, shelters, motels, couch surfing), severe cost burden,
Outpatient 357 (36.0) 383(38.1) overcrowding, or substandard housing quality. Commonly, it is operationalized
Inpatient 255(25.7) 304 (30.3) as lacking a fixed, regular, and adequate nighttime residence.
Psychiatric evaluation at index 219(22.0) 218 (21.7) € Other included on leave (sick/maternity), retired, or student.
emergency department visit ¢ .

B Percentages are based on the number of self-reported overdoses for which
l;:gtie:nz?rpz:%lzﬁlgrﬂt%g|cal/ 124 (12.5) 142 (14.1) additional information was available: 207 for extended-release buprenorphine
counseling or medication in past and 229 for sublingual buprenorphine.
30d : 8 Highest-risk route of use across any opioid use reported on any day in the

il%lfzg/E;Jorted overdose in past 30 d, 7-day period prior to providing informed consent, in descending frequency.
. 0,
1 Gy 145 (15) 166 (17) " The Clinical Opiate Withdrawal Scale (COWS) is a 10-item, point-based scale of
Obioid overdose No. of events 732 239 withdrawal symptoms. Each item denotes a different withdrawal symptom
P ! f (scores of 5-12 indicate mild withdrawal; 13-24, moderate withdrawal; 25-36,
Naloxon.e reversal 162(78) 170(74) moderately severe withdrawal; and =37, severe withdrawal).
gre%z;tﬁcri]:gnimergency (G5 121803) I Opioids included fentanyl, buprenorphine, opiates, and oxycodone.
Resulted in hospital admission 21(10) 18 (8)
Days with opioid use in the past 7 d, 7 (5-7) 7 (5-7)
median (IQR) |
Days since last reported opioid use, 0(0-1) 0(0-1) DiSCUSSiOﬂ

median (IQR)
Route of opioid use, No./
total No. (%)

Nasal

Intravenous injection
Smoking

Oral

Nonintravenous injection

316/989 (31.9)
232/989 (23.5)
227/989 (22.9)
117/989 (11.8)
11/989 (1.1)

292/1002 (29.1)
259/1002 (25.8)
236/1002 (23.6)
131/1002 (13.1)
13/1002 (1.3)
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In this multicenter randomized trial, no difference was de-
tected between groups in the primary outcome of opioid use
disorder treatment engagement on day 7 (40.5% in the ex-
tended-release buprenorphine group vs 38.5% in the sublin-
gual buprenorphine group). Although more patients overall
were engaged in treatment at 30 days, a difference between
groups was not detected (43.8% vs 44.9%). ED INNOVATION
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° E ..o demonstrates that both preparations of buprenorphine can
> U w O e e . .
B & % = % @ be safely and successfully initiated in a large, geographi-
(S ——— - . . . .
& ’ Se* cally diverse sample of US EDs, serving patients with opi-
i 2o . . . . . .
N = = g 25 oid use disorder from varied racial, ethnic, and socioeco-
(2] M [Se) — =] . . .
— - — ] ‘éi g 3 nomic backgrounds, amid a high prevalence of fentanyl
S| ® x |® R |2 88 use. The finding that more patients overall were engaged
2l e S < S |2 gEZ .
3 o« N e |8 2% o in treatment at 30 days than at 7 days may reflect ongo-
= ) 2 y ) cag o0 . . o .
2| - = o |SEng ing lack of timely, open-access follow-up care for opioid
~ v E - v 4 . e eie ae . P
S = s |8 285 < use disorder after ED initiation in many communities.
N ~ 5 © O : . . . . .
= " b Y 1R 9 54 3 This study highlights the potential for expansion of
~ — d g ' Q 3] - . e . . . .
gl 8 & 8 o= 2% % 3 ED-initiated buprenorphine in high-risk and hard-to-
Tl 3 S s o <) S o’ S . .
s = |z s |S2E= @& reach patients with fentanyl use, even among those pre-
= © o 4 . . . .
gl 5| 2 = 3 'é - 8 7 g senting with low levels of withdrawal. Half of the patients
s = < |5 g § E '“g in this study reported experiencing unstable housing in the
2 % @ o ‘g o Z g past 12 months, the majority had fentanyl use (76%), and
— = = = un =] . .
S| . § n £ N |8 oy e © approximately one-third were enrolled below the cur-
N = ) 0 3 © o 7} (%) . .. . ..
ol g2 L | g % a g N }; rently established clinical threshold for buprenorphine ini-
= S ~ — - n ~ P . .
¥ g 9 S | i % 2 3 1@' £ tiation, with COWS scores of 4 to 7. Unfortunately, despite
g = = % S 5 5 % evidenced-based care established more than a decade ago,”
o ~ ~ s © . . . o e
kT &) o |2 < = % g % £ in many EDs where buprenorphine is regularly initiated, pa-
= ) — o 5 i 1) . . .
Sl 5| e 2 8 = |lg 22 £ tients with low levels of withdrawal (COWS score <8) would
c n < [<¢] g 2 £ © . . . . ..
2 a ~N W T E’ § &2 g receive areferral only, without immediate ED treatment ini-
s 7 L L |& prd TT 2 § . . .
sl B N ~ o~ S |8 g g e tiation. Although a difference in rate of treatment engage-
= ] N s o« . s=2323 & .
s e 2B ment at 7 days was observed (40.1% vs 34.7% in the ex-
T RoQ ® . .
2 £ 388 ) tended-release and sublingual groups, respectively), the
5 EOLEGS =
sils =2 5 s |2 3%8E 5 study may have been underpowered to detect heteroge-
] S > |4 3 . . . .
=) 2 3 3 A = g E E E neity of treatment differences. However, a direct-to-inject
© o © . . .. .
) = Oe 8y Ho|¥ eshiE S option, allowing safe ED administration of a 7-day extended-
9 o~ Mne Y o~ Q TN O Q K ) .
gl 55 e | - release buprenorphine treatment to patients with fen-
o 2| Be f=¥s| Fs= tanyl use who are having minimal to mild withdrawal symp-
c . .
'_é 2.8 5 toms, has the potential to greatly expand the capacity of ED
2= S & . - L .
s|S S3,0 = ¥ clinicians to start buprenorphine in high-risk patients, who
o= = Q c b . .
& S &) < = &) < w § © § = frequently have no other site for medical care. The neces-
= a [SRE) 0 O5 5 o . . . . .
=B < s 2 g :\j &2 2 g 6 sity for immediate treatment was emphasized in a recent
F=1 o ~ [o) [t SwvwhHhw© u . .
=) Bl B 3 9 Y 33e Eo g ¢ retrospective study using encounter-level data from the
=T~ S~ ~ ~ S~ iy O & E . . . .
2 g s E E ; § R 52 v Epic Cosmos database on buprenorphine administered
= (8] = . .
8ee5s 2 and/or prescribed in the ED from 2013 to 2022. Of the
L O = (7] .. .
=N g §D EeC- = 745 289 opioid-related encounters in the most recent 3
te} =) = >x© = . . .
x| & o © ~ B § % §5 % years, buprenorphine was administered in 16.1% but pre-
2 ) y © - . 2% 3 : .
2| R 3 4 @ T 5858 3 scribed in only 5.7%.°
N m_ o [ o |z 2g88y I - - ,
% b o 332 £ E 552 % The low rate of precipitated withdrawal observed in
o - - - - - = w & . . . s sas
£l 5 5% an At <*T|S E Eoaw o this study indicates that the protocols for ED-initiated ex-
sl T S c ScSc mc|lE 23S X 3 ‘g . .
s = [¥= S=S=| Y=s 29848 & tended-release and sublingual buprenorphine were safe.
= > = . . e eye e .
s 3 < fgb g & g With 2000 buprenorphine initiations, less than 1% (6 in
2= - £ o = . .
3|8 5 365 ¢ the extended-release group and 8 in the sublingual group,
w < —~ ~ —~ o O ey . . . .
g|s i a s a 15 g2 § g T E inclusive of only 2 with COWS scores of 4-7) experienced
[ = 'm € P . P .
3| I3 < T 2 S £E885E5E5£E 3 precipitated withdrawal. The low rate of precipitated with-
El ZHe < 0 © ~ 2 205525 ¢ . .
MEIESEE 5 K R |2 2322025 6 drawal in the extended-release buprenorphine group may
| 2|83 = S = | 3 |2E£Eg2pds g : : -
3| 5|58| = ™ @ |23 2 3 ER-: be partially explained by the pharmacokinetics of the 7-day
= 5 22 = 3 5 . . . .
£ % - |2 % Toggo S formulation, which allow for a gradual and sustained rise
= ©
g ° 3 2 2 |2 % 2 x E & é in plasma concentrations over time'*>!° and eliminate the
g& o v | o T 6 G 2 € g £ @ . . . s
o e Z |2 gegsZES ® lead-in dose of sublingual buprenorphine that results in
= = c g 272 & S .
o g E g v B |o g N g 2 5 arapid rise in serum plasma levels that may increase the
=4 [ ) ~ £ o O 57 . .. . . . .
g ozl 2R + |S2 |83y st risk of precipitating withdrawal during early abstinence.?
b= s 290l 2 ¢ v 5 2 F REE2RL E " o .
= £s8§ss g |88 |gESBZEE | In addition, clinical and research staff were trained to ad-
— - - > (7] = Mg = . o . . .
" gls 282 ¢ é g g8 |33 g 9 £z = minister the COWS and practiced together throughout the
= < T O W o c . ..
2 S|l 5%E58 8 g T |E8885z8 € duration of the study. The COWS!8 was originally devel-
E Pyg|lE @ g Q2 o .
Y SIS S G |PEeESEO oped as a research tool and is imperfect when applied to
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Figure 2. Dot Plot of Subgroup Analysis of 7-Day Extended-Release Injectable Buprenorphine vs Sublingual Buprenorphine for the Primary Outcome
of Engagement in Opioid Use Disorder Treatment on Day 7

Engagement in opioid use disorder

treatment on day 7, No./total No. (%)

Favors : Favors
Extended-release  Sublingual Risk difference, 0Odds ratio extended-release : sublingual P value for

Subgroup buprenorphine buprenorphine % (95% C1)2 (95% CI)? buprenorphine : buprenorphine interaction®
Overall 385/854 (45) 373/870 (43) 1.6(-2.8t0 6.0) 1.08(0.89t01.32) —o— 43
Sex

Male 274/579 (47) 255/601 (42) 4.8(-0.5t010.0) 1.25(0.98t01.59) f—eo— 97

Female 111/275 (40) 118/269 (44) -4.8(-12.9t03.3) 0.81(0.56t01.17) @ ’
Age,y

<37 198/443 (45) 177/451 (39) 4.6(-1.6t010.7) 1.24(0.94t01.65) F—e— 48

>37 187/411 (46) 196/419 (47) -1.9(-8.4t04.5) 0.93(0.70t01.24) —e&— ’
Race

Black 125/273 (46) 113/264 (43) 1.3(-6.3t08.9) 1.07 (0.75t0 1.53) —o—

White 202/455 (44) 198/476 (42) 2.9(-3.3t09.1) 1.15(0.87t0 1.52) —e— .94

Other 34/81 (42) 46/102 (45) -5.8(-19.4t07.8) 0.79(0.42t01.45) e
Ethnicity

Hispanic or Latino 54/127 (43) 52/135(39) 3.8(-7.8t015.3) 1.19(0.70t02.02) —— 42

Not Hispanic or Latino 327/714 (46) 318/728 (44) 1.2 (-3.6t06.1) 1.07(0.86t01.33) —o— ’
Housing stability©

Unstable in prior 12 mo 161/419 (38) 182/444 (41) -3.0(-9.4t03.3) 0.88(0.66t01.18) —e— 47

Stable in prior 12 mo 220/425 (52) 190/423 (45) 6.1(-0.1t012.2) 1.31(0.99t01.74) —o— '

Currently unstable 123/315(39) 131/310 (42) -4.1(-11.6t03.4) 0.84(0.60t01.18) —e—— 79

Currently stable 258/530 (49) 241/557 (43) 5.2(-0.3t010.7) 1.26(0.98t01.62) f—e— ’
Urine screening for fentanyld

Positive 254/633 (40) 256/651 (39) -0.6 (-5.7t04.5)  0.99(0.78t0 1.25) —o— 16

Negative 130/220 (59) 115/215 (54) 7.1(-1.9t016.2) 1.41(0.94t02.11) p—e— '
Urine screening for stimulantsd

Positive 226/534 (42) 207/523 (40) 2.2(-3.4t07.8) 1.10(0.85t0 1.43) —eo— a1

Negative 159/320 (50) 166/347 (48) 0.8 (-6.4t0 8.0) 1.07 (0.78 to 1.49) —e—] '
Seeking referral for opioid use disorder treatment at ED index visit

Yes 81/190 (43) 91/204 (45) -2.1(-11.7t07.5) 0.92(0.60to 1.42) —e—A 36

No 304/664 (46) 282/666 (43) 2.5(-2.4t07.5) 1.13(0.90to 1.42) —-o— '
Overdose at ED index visit

Yes 15/56 (27) 16/58 (28) -5.8(-21.3t09.7) 0.90(0.38t02.08) f ® f 97

No 370/798 (46) 357/812 (44) 1.9(-2.7t06.5) 1.10(0.89t0 1.35) —-eo— '
Injection opioid use

No 303/635 (48) 282/625 (45) 1.1(-4.1t06.3) 1.06 (0.84 t0 1.34) —eo— 40

Yes 78/205 (38) 87/237 (37) 2.8(-5.8t011.4) 1.15(0.77t01.73) —— '
Psychiatric evaluation at ED index visit

No 304/670 (45) 283/682 (42) 3.1(-1.8t08.0) 1.15(0.92 to 1.45) Ho— 27

Yes 81/184 (44) 90/188 (47) -3.3(-13.3t06.8) 0.87(0.57 to 1.34) —e— '
Lifetime inpatient psychiatric history

No 308/632 (49) 268/608 (44) 4.2(-0.1t012.9) 1.2(0.95t01.52) F—eo— 07

Yes 77/222 (35) 105/262 (40) -5.7(-13.7t02.3) 0.78(0.53t01.17) @ ’
History of psychiatric medications/counseling in past 30 d

No 339/745 (46) 316/748 (42) 2.2(-2.5t06.9) 1.11(0.90 to 1.38) —o— 50

Yes 46/109 (42) 57/122 (46) 2.1(-14.6t010.8) 0.91(0.51to 1.60) e —— '

0.3 112 16 2

0Odds ratio (95% Cl)

ED indicates emergency department. See Table 2 for primary outcome results

by baseline Clinical Opiate Withdrawal Scale scores.

20dds ratios and risk differences (with 95% Cls) are based on a

repeated-measures generalized estimating equations model assessing
engagement at day 7, weighted by the inverse probability of being observed.

treatment difference.

levels, with the exception of the overall P value, which tests the main effect

“Housing stability information was collected by a research associate as part of

the in-person interview in the baseline demographics assessments. Unstable
housing refers to living conditions lacking permanence, security, or adequacy

Models included treatment, visit, treatment x visit x subgroup interaction, site,
age, sex, ethnicity, race, housing status, and insurance status. Odds ratios less
than 1and treatment differences greater than O indicate greater benefit for
extended-release buprenorphine compared with sublingual buprenorphine.

bpvalues for interaction testing homogeneity of odds ratios across subgroup

and may include frequent moves, eviction risk, homelessness, temporary
arrangements (eg, shelters, motels, couch surfing), severe cost burden,
overcrowding, or substandard housing quality. Commonly, it is operationalized
as lacking a fixed, regular, and adequate nighttime residence.

dCollected as part of point-of care urine screening during the baseline ED visit.

clinical practice. The study team prioritized the presence of
objective signs of withdrawal to determine readiness for bu-
prenorphine initiation. Patient reporting of symptom sever-
ity is subjective, which may affect COWS scoring; addition-

JAMA Published online February 11,2026
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ally, opioid withdrawal mimics are common in the ED setting
from co-occurringillness or other substances. Given that most
patients present with polysubstance use, accurately distin-
guishing the signs and symptoms specific to opioid withdrawal
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is important for safe and effective buprenorphine initiation.
If, after initial buprenorphine administration, patients did not
improve or felt worse, they were given additional buprenor-
phine and ancillary medications to prevent escalation in with-
drawal symptoms. Buprenorphine was detected in 40% of
baseline urine samples. This may partially be explained by 10%
of patients receiving a dose earlier in their ED course (eTable
in Supplement 2) or by the availability of buprenorphine in the
illicit drug supply.

Craving scores and the number of days with illicit opioid
use were lower in the extended-release buprenorphine group,
potentially due to the advantage of sustained concentration
of buprenorphine over time. However, this did not result in dif-
ferencesin self-reported nonfatal overdoses between groups.
The number of repeat ED visits was substantially less in the
extended-release buprenorphine group. Emergency depart-
ments are strained by growing demand and decreasing com-
pensation, and without sustained funding earmarked for opi-
oid use disorder care, many EDs remain ill-equipped to manage
the many common issues that arise after discharge for pre-
scribed sublingual buprenorphine. Thus, reduced returning ED
visits with extended-release buprenorphine could be an im-
portant advantage for many health systems that justifies the
added cost.

Finally, patients in the extended-release buprenorphine
group were more satisfied with their overall experience with
treatment and responded more positively on all 4 domains of
the Treatment Effectiveness Assessment. This assessment ac-
knowledges the complexity of opioid use disorder and cap-
tures patient-centered progress across domains ranging among
improvement in drug use, health, personal responsibilities, and
engagement with the community. Because most patients have
difficulty sustaining engagement and continuing their medi-
cation use during their first attempt with opioid use disorder
treatment, a positive experience with buprenorphine, even if
ultimately not resulting in short-term medication continua-
tion, is important, as it may motivate subsequent treatment
initiation attempts.

In the context of ongoing ED boarding challenges, it is note-
worthy that the protocol developed for ED-initiated buprenor-
phine did not necessitate prolonged ED stays. Emergency de-
partment pathways incorporating both extended-release and
sublingual buprenorphine preparations have been devel-
oped and are currently available in some electronic health
records.?%27 This study’s results further support these ongo-
ing implementation efforts to improve the adoption of ED-
initiated buprenorphine.

Original Investigation Research

Limitations

This trial has several limitations. First, all sites were required
to develop implementation strategies to initiate buprenor-
phine and establish partnerships with community clini-
cians and opioid treatment programs. As a result, scheduled
follow-up appointments to bridge clinics and treatment pro-
grams may have been more accessible to study participants
than would be typical in routine care. Second, COVID-19 in-
terrupted the normal referral processes in many EDs and com-
munities. Third, some data are limited by self-report; how-
ever, the primary outcome was verified by the treatment
source.?®2° Conversely, we were not able to verify reports by
patients that they were not in treatment, as it would not have
been feasible to conduct surveillance at all clinics and pro-
grams offering formal opioid use disorder treatment in the sur-
rounding areas. In addition, the self-reported surveys (for ex-
ample, the timeline follow-back method??®) are validated
measurements in the field of substance use disorders. Fourth,
it is possible that episodes of precipitated withdrawal were
missed. Patients with low withdrawal in the sublingual group,
who received instructions for unobserved self-administra-
tion, may have had episodes of precipitated withdrawal that
were undetected, or episodes that occurred after the obser-
vation period may have been missed. However, it is unlikely
that substantial numbers were missed, as follow-up inter-
views were conducted with 87% of participants and return ED
visits were monitored. Also, ED visits often extended beyond
the 2-hour observation period to complete study-related ac-
tivities. Fifth, this study did not have the power to detect a dif-
ference between groups in patients presenting with COWS
scores of 4 to 7. The direct injection of the 7-day extended-
release buprenorphine option may be a valuable strategy to ex-
pand access to buprenorphine for high-risk, hard-to-reach pa-
tients, particularly in rural or underserved areas. Sixth, the
study did not test ED-initiated 30-day extended-release bu-
prenorphine. There is a need for high-quality research regard-
ing these topics.

. |
Conclusions

Among patients in the ED with untreated opioid use disorder,
no difference was detected in engagement in treatment at 7
days between the 7-day extended-release injectable and sub-
lingual formulations of buprenorphine. Both were safe and ef-
fective in a population with high rates of fentanyl use and hous-
ing instability. Precipitated withdrawal was rare.
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