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Abstract

IMPORTANCE—Buprenorphine opioid agonist treatment (OAT) has established efficacy for
treating opioid dependency among persons seeking addiction treatment. However, effectiveness
for out-of-treatment, hospitalized patients is not known.

OBJECTIVE—To determine whether buprenorphine administration during medical
hospitalization and linkage to office-based buprenorphine OAT after discharge increase entry into
office-based OAT, increase sustained engagement in OAT, and decrease illicit opioid use at 6
months after hospitalization.
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DESIGN, SETTING, AND PARTICIPANTS—From August 1, 2009, through October 31,
2012, a total of 663 hospitalized, opioid-dependent patients in a general medical hospital were
identified. Of these, 369 did not meet eligibility criteria. A total of 145 eligible patients consented
to participation in the randomized clinical trial. Of these, 139 completed the baseline interview
and were assigned to the detoxification (n = 67) or linkage (n = 72) group.

INTERVENTIONS—Five-day buprenorphine detoxification protocol or buprenorphine induction,
intrahospital dose stabilization, and postdischarge transition to maintenance buprenorphine OAT
affiliated with the hospital’s primary care clinic (linkage).

MAIN OUTCOMES AND MEASURES—Entry and sustained engagement with buprenorphine
OAT at 1, 3, and 6 months (medical record verified) and prior 30-day use of illicit opioids (self-
report).

RESULTS—During follow-up, linkage participants were more likely to enter buprenorphine
OAT than those in the detoxification group (52 [72.2%] vs 8 [11.9%], P < .001). At 6 months, 12
linkage participants (16.7%) and 2 detoxification participants (3.0%) were receiving
buprenorphine OAT (P =.007). Compared with those in the detoxification group, participants
randomized to the linkage group reported less illicit opioid use in the 30 days before the 6-month
interview (incidence rate ratio, 0.60; 95% CI, 0.46-0.73; P < .01) in an intent-to-treat analysis.

CONCLUSIONS AND RELEVANCE—Compared with an inpatient detoxification protocol,
initiation of and linkage to buprenorphine treatment is an effective means for engaging medically
hospitalized patients who are not seeking addiction treatment and reduces illicit opioid use 6
months after hospitalization. However, maintaining engagement in treatment remains a challenge.

Hospitalized patients have high rates of substance use—36% smoke cigarettes, 20% drink
alcohol hazardously, and 8% use illicit drugs.2™> In New York, New York, an estimated 4%
of hospitalized patients use illicit opioids, and less than one-quarter of opioid users initiate
substance treatment in a year.6 Recognizing that hospitalization and acute illness may
motivate patients to decrease substance use, researchers have developed brief interventions
to decrease tobacco use’ and address risky drinking and alcohol dependence.8-11

Interventions focused on hospitalized opioid users have been rare, yet this population is
increasing because of increases in prescription opioid abuse and dependence. Opioid-related
emergency department visits increased 183% between 2004 and 2011, and nearly one-
quarter of these visits resulted in hospital admission.12 Opioid use (in particular, injection
drug use) is associated with myriad medical problems, such as soft tissue infections,
endocarditis, human immunodeficiency virus disease, trauma, and overdose,13 that lead to
hospitalization where interventions can take place. To treat opioid withdrawal symptoms
that may interfere with medical treatment, the standard of care is to manage withdrawal
using a tapering schedule of opioid agonist substitution (short-term detoxification) with
methadone or buprenorphine.1415 Referral to substance abuse treatment after discharge is
uncommon.16

Longer-term opioid agonist treatment (OAT) with methadone maintenance or office-based
buprenorphine administration is reported to decrease substance use and mortality.17-21
Buprenorphine, an opioid partial agonist, has appeal for many opioid-dependent individuals
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because of the convenience of monitoring and the decreased stigma of receiving it in a
general medical office setting. Long-term buprenorphine treatment is typically initiated in
community-based settings with treatment-seeking, opioid-dependent individuals.

The single observational study?2 of non—treatment-seeking, opioid-dependent patients
during hospitalization promoted methadone treatment program referral after discharge and
resulted in 82% of participants presenting for outpatient evaluation and 59% starting
methadone treatment. Given that buprenorphine can be prescribed for opioid dependence in
a primary care setting (unlike methadone), it may offer a more streamlined transition to
postdischarge, office-based addiction care. At the time of an acute medical hospitalization,
however, many opioid-dependent individuals are not seeking substance abuse treatment, and
whether long-term treatment engagement can begin in this setting remains in question.

This study had 2 primary goals. We sought to determine whether offering hospitalized,
opioid-dependent patients initiation and linkage to office-based opioid addiction treatment
with buprenorphine would facilitate entry into and increase persistence in buprenorphine
treatment. We then examined whether this treatment initiation and linkage would decrease
illicit opioid use at 6 months.

Study Design and Recruitment

This study was approved by the Butler Hospital and Boston Medical Center institutional
review boards, and all participants provided written informed consent. Hospitalized, opioid-
dependent patients were recruited from the inpatient medical service of a safety-net,
academic hospital. Research staff, including an addiction nurse specialist, screened the daily
hospital record for all new inpatient admissions of persons 18 years or older whose medical
history suggested recent opioid use. Potential participants were interviewed by the nurse
specialist to determine preliminary study eligibility and interest. Individuals were excluded
from the study if they were receiving methadone or buprenorphine maintenance before
admission, expressed a desire to harm themselves or others, had alcohol dependence, had
benzodiazepine dependence, were not local residents, had surgery or potential jail time
pending, required opioids for pain beyond hospitalization, or were pregnant. At this initial
screen, all eligible English-speaking patients were offered referral to methadone treatment
and informed about this clinical trial. Individuals interested in OAT with buprenorphine
after hospital discharge and who were willing to receive it at an affiliated primary care
practice were referred to research staff for full eligibility evaluation.

From August 1, 2009, through October 31, 2012, a total of 663 hospitalized, opioid-
dependent patients were identified. Of these, 317 did not meet eligibility criteria for the
following reasons: legal issues (n = 52), benzodiazepine abuse (n = 49), chronic pain
requiring opioid analgesia (n = 45), alcohol dependence (n = 27), medical issues (n = 27),
behavioral issues (includes suicidal ideation and leaving against medical advice and cocaine
use) (n = 36), no opioid dependence (n = 29), already receiving suboxone (n = 23), language
barrier (n = 13), currently in methadone maintenance treatment or receiving methadone
while inpatient (n = 9), inability to receive primary care at the affiliated hospital (n = 7) An
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additional 34 were excluded during the research screen and enrollment process (29 declined,
5 did not meet inclusion criteria, 1 staff unavailable to enroll). Potentially eligible patients
refused because they did not want OAT (n = 71), were not interested in study participation
(n = 44), or preferred methadone treatment (n = 58).

A total of 145 eligible individuals consented to randomized clinical trial participation. Of
these, 139 completed the baseline interview and were assigned to the detoxification (n = 67)
or linkage (n = 72) group using permuted block (block sizes of 4 or 6) randomization
generated by an off-site statistician (B.A.). Participants in the detoxification group received
a buprenorphine induction and 4 days of tapering buprenorphine doses. Participants in the
linkage group received buprenorphine induction, received a maintenance dose of
buprenorphine during hospitalization, and facilitated linkage into the hospital-affiliated
primary care OAT program (Figure 1).

Buprenorphine Treatment

Day 1—For both study groups, the buprenorphine protocol was identical: 2 mg of
sublingual buprenorphine and 0.5 mg of nalox-one up to 4 times for a maximum of 8 mg of
buprenorphine.

Detoxification Group—Those randomized to the detoxification group received 4
additional days of tapering buprenorphine and naloxone. Daily doses were 8 mg of
buprenorphine on day two, 6 mg on day three, 4 mg on day 4, and 2 mg on day 5. This taper
plan was administered by hospital nursing staff during hospitalization and self-administered
by the participant if discharge occurred before study day 5, in which case participants
received a blister pack of the remaining medication and pharmacy instructions. Research
staff offered postdischarge treatment referral information.

Linkage Group—Participants in the linkage group received 12 mg of buprenorphine and
naloxone on day 2 and 16 mg on day 3 and for the remainder of their hospitalization. Before
discharge, research staff facilitated linkage to the hospital-associated primary care
buprenorphine OAT. The OAT staff contacted the participant, conducted its own admission
process, and scheduled the initial nurse intake visit within 7 days of discharge. A
buprenorphine-licensed physician (J.M.L.) performed a clinical assessment before discharge
and prescribed buprenorphine, 16 mg/d, to last until the OAT intake appointment. If the
participant missed the scheduled OAT intake appointment, he/she did not receive further
prescription of buprenorphine and naloxone from the study personnel. However, the
participant could reschedule the OAT intake appointment, at which time a new induction
would be prescribed by the OAT staff, as clinically appropriate. After intake, the OAT staff
determined all ongoing treatment.

Research Assessments

All participants were interviewed at baseline and at 1, 3, and 6 months after enrollment.
Follow-up interviews occurred in person or on the telephone. Participants were compensated
$15 in gift cards at the baseline interview, $25 at 1 month, $35 at 3 months, and $45 at 6
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months. Research interviewers were aware of treatment group assignment at the follow-up
assessments.

Primary Outcome Variables

The prespecified primary outcome variables were entry into buprenorphine treatment (in-
person intake [anytime between study enrollment and 6 months after enrollment]) at the
hospital-associated OAT program, confirmed by OAT electronic medical record review, and
length of illicit opioid use (number of days of reported opioid use in the 30 days before the
1-, 3-, and 6-month interviews using a standard 30-day time-line follow-back method).23

Secondary Outcome Variables

Secondary outcome variables included time to entry into the buprenorphine program (days
to in-person intake at the hospital-associated OAT program, confirmed by electronic
medical record review) and OAT days (number of days of self-reported prescribed OAT
[methadone or buprenorphine] in the 30 days before the 1-, 3-, and 6-month interviews using
a standard 30-day timeline follow-back method).23

Entry into any substance abuse treatment program was defined as self-reported receipt of
any substance abuse treatment, including residential, outpatient counseling, methadone
maintenance treatment, or buprenorphine at a facility other than the hospital-associated
OAT, during the follow-up period.2* Mortality and presumed cause of death were
discovered during tracking of participants for follow-up assessments through medical record
review (verified) or report by family members (unverified).

Statistical Analysis

We present descriptive statistics to summarize the characteristics of the cohort. Between-
group differences in baseline characteristics were tested using t tests for differences in
means and the Pearson y? test for differences in categorical distributions and entry into the
hospital-associated OAT program. The Cox proportional hazards regression model was used
to test for differences in days from hospital discharge to OAT initiation. The study was
powered to detect moderate effect sizes. Specifically, the study was powered (1 -3 > .8) to
detect a 33% between-group difference in the rate of opioid use during follow-up (days of
use per 30 follow-up days).

We also evaluated the effect of intervention on rates of illicit opioid use and self-reported
OAT (methadone or buprenorphine) during the 6-month follow-up assessment period. All
rates were reported as days of use per 30 follow-up days and analyzed as count variables
using random-effects Poisson regression. Because the distributions were overdispersed and
not well approximated by any exponential family distribution, we used bias-corrected and
accelerated bootstrap resampling?® with 5000 replications to estimate 95% and 99% Cls; the
Cls that exclude 1 (we report incidence rate ratios [IRRs]) were considered statistically
significant at the .05 and .01 levels, respectively. Given multiple outcomes, readers
concerned about overall type | error rates may consider P < .01 a conservative standard to
evaluate statistical significance. To facilitate interpretation, we converted the predicted rates
to mean days of use to provide a more descriptive metric for interpretation. In addition, we
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used random-effects logistic regression to estimate the effect of intervention on the
likelihood of any illicit opioid use during follow-up.

Complete medical record data were available for assessing OAT entry and time to OAT
entry. We conducted several analyses to evaluate the degree to which our results might be
sensitive to participant attrition when analyzing self-report. We report results based on
complete case analysis (n = 116) but also evaluated parallel tests using the worst-case
substitution (participants unavailable for follow-up were assumed to not be using OAT and
to be using illicit opioids) and last observation carried forward. These alternative methods
yielded similar results.

Using a random-effects logistic regression model, we conducted auxiliary analyses to
evaluate the consistency of self-reported opioid use with available urine toxicology tests
performed during follow-up. For these analyses, we used only the last 4 follow-up days
before performing the toxicology tests. We also explored the correlation between days of
OAT and illicit opioid use among participants randomized to the linkage group.

The mean (SD) age of the study participants was 40.5 (11.8) years, 99 (71.2%) were men, 60
(43.2%) were non-Hispanic white, 39 (28.1%) were African American, and 30 (21.6%) were
Hispanic (Table). The most common hospital discharge diagnoses were cellulitis (52
[37.4%]), drug overdose or withdrawal (20 [14.4%]), human immunodeficiency virus
disease (8 [5.8%]), asthma (8 [5.8%)]), gastroenterologic illness (7 [5.0%]), chest pain (6
[4.3%)]), fever (5 [3.6%)]), liver disease (5 [3.6%]), and endocarditis or sepsis (4 [2.9%]).
The mean (SD) rate of illicit opioid use at baseline was 20.8 (9.7) days. Fifty-seven (41.0%)
reported any prescription OAT in the month before baseline; 55 reported methadone only, 2
reported sub-oxone only, and 1 reported both methadone and suboxone. The intervention
groups did not differ significantly with respect to demographic characteristics, baseline
frequency of illicit opioid use, or baseline OAT. Overall follow-up rates were 66.2%, 63.3%,
and 59.0% at 1, 3, and 6 months, respectively; 116 participants (83.5%) were observed at 1
or more of the follow-up assessments, and 58 (41.7%) were observed at all 3 follow-up
assessments. Participants randomized to the linkage group had higher observed follow-up
rates at all periods. Between-group differences in follow-up rates were not statistically
significant at 1 or 3 months. The linkage group had a significantly higher rate of follow-up
at 6 months (2 = 6.75, P = .009).

Toxicology test results were consistent with self-reported opioid use on 136 (81.0%) of the
168 urine toxicology tests conducted during follow-up. Self-reported opioid use was not
confirmed on 12 (7.1%) testing occasions, and evidence consistent with underreporting was
observed for 18 (10.7%) of all tests. The intervention groups did not differ significantly with
respect to the likelihood of underreporting opioid use during follow-up (odds ratio [OR],
0.84; 95% Cl, 0.24-3.03; z= —0.25; P = .80).
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Confirmed Entry and Engagement in OAT

Fifty-two participants (72.2%) randomized to the linkage group entered the hospital’s OAT
by 6 months after study entry compared with only 8 participants (11.9%) randomized to the
detoxification group (x%1 = 51.41, P < .001). In addition, time-to-event analysis revealed that
participants randomized to the linkage group had a significantly shorter time to OAT entry
(hazard ratio, 11.81; 95% CI, 5.57-25.03; P < .001). Median time to OAT initiation was 16
days among participants randomized to the linkage group; because fewer than half of the
participants randomized to the detoxification group initiated OAT at the clinic, median days
could not be calculated.

Twelve participants (16.7%) randomized to the linkage group compared with 2 participants
(3.0%) randomized to the detoxification group (x2 = 7.17, P = .007) were still engaged in
OAT at the completion of the 6-month follow-up. Participants randomized to the linkage
group received buprenorphine from the clinic for a mean (SD) of 64.4 (61.7) days during the
6-month follow-up. This finding was significantly higher (t,37 = —7.06, P < .001) than for
those randomized to the detoxification group who received buprenorphine for a mean (SD)
of 6.8 (26.2) days.

Self-reported OAT During Follow-up Assessment

On the basis of self-report, the estimated rate of OAT (buprenorphine or methadone) among
participants randomized to the linkage group was almost 2.4 times higher throughout the 6-
month study period than for those randomized to the detoxification group (IRR, 2.44; 95%
Cl, 1.99-3.36; P <.01). Expressed as days of OAT use per 30 follow-up days, participants
randomized to the linkage group had approximately 16.4 days of OAT compared with
approximately 6.4 days in the detoxification group. Statistically consistent results were
observed using worst-case substitution (IRR, 2.78; 95% CI, 2.08-3.97; P < .01) and last
observation carried forward (IRR, 2.42; 95% Cl, 2.19.-3.34; P < .01).

[llicit Opioid Use During Follow-up Assessment

Figure 2 shows the overall rates of illicit opioid use, expressed as days of illicit opioid use
per 30 follow-up days. Compared with the detoxification group, participants randomized to
the linkage group were more likely to report no illicit opioid use (24 [37.5%] vs 5 [9.0%)]).
Participants in the linkage group also had lower mean (8.4 vs 13.9) and median (4 vs 15)
days of illicit opioid use during follow-up. On the basis of complete case analysis, the
estimated rate of illicit opioid use in those in the linkage group was approximately 40%
lower (IRR, 0.60; 95% Cl, 0.46-0.73; P < .01) than for participants randomized to the
detoxification group. The predicted rates of use were 8.6 (linkage group) vs 13.7
(detoxification group) days of illicit opioid use per 30 follow-up days. Parallel random-
effects regression models using worst-case substitution (IRR, 0.73; 95% CI, 0.65-0.83; P <.
01) and last observation carried forward substitution (IRR, 0.72; 95% CI, 0.64-0.81; P < .01)
gave estimated intervention effects substantively and statistically consistent with those
observed when using complete case analysis.

Relative to those randomized to the detoxification group, the estimated odds of reporting
any illicit opioid use were significantly lower among those randomized to the linkage group
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(OR, 0.13; 95% ClI, 0.04-0.77; P = .003). Estimated coefficients for worst-case substitution
complete cases (n = 116; OR, 0.22; 95% ClI, 0.08-0.60; P = .008) and last observation
carried forward (OR, 0.14; 95% CI, 0.05-0.46) were substantively and statistically similar.
We conducted auxiliary analysis exploring the association between self-reported OAT and
self-reported illicit opioid use during follow-up. Product-moment correlations were —0.57,
-0.65, and -0.46 (P < .001) using data from the 1-, 3-, and 6-month interviews, respectively.

Additional Clinical Observations

During follow-up, 15 detoxification participants reported substance abuse treatment other
than with the hospital-associated OAT (7 were receiving methadone maintenance, 6 were
receiving inpatient detoxification, and 2 were receiving buprenorphine treatment). Three
linkage participants reported such treatment (1 was receiving buprenorphine treatment and 2
were receiving inpatient detoxification).

During the study period, 6 participants died of the following causes: congestive heart failure
(n = 2), postoperative pulmonary embolism (n = 1), liver failure (n = 1), renal failure (n = 1),
and drug overdose (n = 1). No participant who died was engaged in buprenorphine treatment
at the time of death.

Discussion

Opioid-dependent participants hospitalized for medical reasons who received induction and
linkage to buprenorphine treatment had lower illicit opioid use during a 6-month follow-up
period than participants who underwent detoxification during hospitalization. With nearly
75% successfully entering the outpatient buprenorphine treatment provided, the linkage
group had greater long-term use of OAT, and more than one-third of participants reported 0
days of illicit opioid use during the study period compared with fewer than 1 of 10 in the
detoxification group. This randomized clinical trial confirms what the 1 extant observational
study reported: offering treatment to hospitalized, opioid-dependent persons is likely to
result in subsequent entry into OAT.22 Furthermore, it is the only study, to our knowledge,
to have examined the potential for initiating treatment with buprenorphine in the hospital
setting, which can later be dispensed in primary care settings, unlike methadone, which
requires referral to federally licensed programs.

With longer retention in OAT (methadone and buprenorphine) associated with better
outcomes, 1219 relatively low retention in treatment of participants randomized to the linkage
group who began OAT (12 of 52 [23.1%]) is concerning. Indeed, the same hospital-
associated, primary care OAT program that treated our study participants reported a
retention rate of 51% at 12 months for nonstudy outpatient initiators.26 For several reasons,
we expected our treated population to be at higher risk of dropping out of OAT when
compared with nonstudy patients who have passed through the bureaucratic and practical
barriers necessary to begin outpatient buprenorphine treatment and might be more
committed to care. First, participants in our study were not initially seeking treatment; they
were offered treatment during a medical hospitalization. Second, medical illness—related
needs may take priority over substance use treatment after discharge because many
participants were hospitalized with serious medical conditions. Third, getting out-of-
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treatment, hospitalized patients to maintain buprenorphine treatment after the initial few
months appears to require more than treatment as usual in an already effective program.26

Even with the less than ideal retention in OAT programs, the marked decrease in days of
opioid use in the linkage group is likely to translate into improved health outcomes. A prior
study?” found that days of injection drug use affect health care use, including emergency
department visits and hospitalizations. The risk of health complications related to ongoing
drug use is high; the survival benefit of OAT is well described.1”

Our study had limitations. First, it was conducted at a single institution that had an
associated buprenorphine outpatient treatment program. Patients and health care
professionals in different clinical contexts may have more logistical barriers to overcome to
allow seamless linkage to buprenorphine treatment after a hospitalization. Second, the rates
of follow-up assessment were relatively low, with differential study retention by treatment
group. These lower rates were in part due to the general difficulty of following up the
treatment group, who are often homeless and without telephones. The low assessment rate
decreases the strength of the findings. We conducted multiple sensitivity analyses, which, in
all cases, confirmed the unadjusted findings, providing greater confidence in the findings.
For future studies, frequent and early follow-up for maintaining study contact, drop-in hours
for study assessments, cell phones instead of financial compensation, and research assistant
visits to homeless shelters and jails may be effective methods to track participants. Third,
treatment receipt at sites other than the hospital-associated OAT program was based on self-
report; our primary outcome measure (past 30-day illicit opioid use) also depended on self-
report. However, an analysis of the available urine drug tests revealed underreporting in only
10.7% of the sample, without differences with respect to the randomization group,
confirming that the self-report was likely to be valid and did not affect the study findings. In
addition, multiple statistical methods that confirmed our findings helped offset these
limitations.

This study indicates the effectiveness of offering induction and linkage to buprenorphine
maintenance treatment to hospitalized, opioid-dependent patients. For our protocol to be
disseminated, certain policies would need to be implemented. First, hospitals would need a
method to identify drug users systematically. This could be accomplished with admission
diagnoses, nursing assessments, or physician notes, depending on the electronic health
record. Second, discharge planning staff would need to maintain an active referral network
of buprenorphine prescribers able to accept new patients on short notice. Third, a dedicated
substance use consulting team would need to initiate treatment during hospitalization and
provide a bridge subscription to the first outpatient OAT visit. Discharge planning nurses
with addiction training could facilitate much of this process. In addition, new methods to
retain a higher proportion of patients receiving buprenorphine treatment should be
evaluated. Because a high proportion of patients came for the first office-based visit, better
retention might require an intensive engagement program at initiation. Candidate methods
could include counseling?8-30 or patient navigators to help patients engage in medical and
social services.3!
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Conclusions

We present a protocol that successfully initiated and linked hospitalized, non-treatment-
seeking, opioid-dependent patients to long-term buprenorphine OAT. Future work should
evaluate whether decreased illicit opioid use and increased use of OAT in the 6 months after
hospital discharge could have health benefits and prevent subsequent hospitalizations.
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Screening, Randomization, and Follow-up
Two of 3 participants in the linkage group died before any follow-up interview.
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Figure 2.

Di%tribution of Rates of Illicit Opioid Use During Follow-up Assessment by Intervention in
116 Individuals

A, Detoxification group; B, linkage group. To facilitate description, rates were calculated as
days of illicit opioid use per 30 follow-up days using all available data, including the mean
of all assessments for each study participant with multiple follow-up data or any follow-up
time point for participants with one time point.
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Table

Background Characteristics by Intervention Groupa

Total Cohort  Detoxification Linkage

Characterigtic (N =139) (n=67) (n=72) tory? PValue
Age, mean (SD), y 405 (11.8) 30.6(115)  41.4(12.0) -0.89 38
Male sex 99 (71.2) 48 (72.6) 51(70.8)  0.01 92
Race/ethnicity 1.26

White 60 (43.2) 28 (41.8) 32 (44.4)

African American 39 (28.1) 17 (25.4) 22 (30.6)

Hispanic 30 (21.6) 16 (23.9) 14 (19.4) i

Other 10 (7.2) 6 (9.0) 4(5.6)
Ilicit opioid use per 30 follow-up days, 20.8 (9.7) 20.9 (9.2) 20.8(10.3) 011 .92
mean (SD), d
Previous opioid agonist therapy, d

Mean (SD) 57 (41.0) 25 (37.3) 32(44.4) 007 39
Observed at 1 month 92 (66.2) 40 (59.7) 52 (72.2) 2.43 12
Observed at 3 months 88 (63.3) 39 (58.2) 49 (68.1) 1.45 .23
Observed at 6 months 82 (59.0) 32(47.8) 50 (69.4) 6.75 .009

a - -
Data are presented as number (percentage) of study participants unless otherwise indicated.
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