1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Am J Psychiatry. Author manuscript; available in PMC 2020 February 06.

-, HHS Public Access
«

Published in final edited form as:
Am J Psychiatry. 2020 February 01; 177(2): 117-124. doi:10.1176/appi.ajp.2019.19060612.

Acute Care, Prescription Opioid Use, and Overdose Following
Discontinuation of Long-Term Buprenorphine Treatment for
Opioid Use Disorder

Arthur Robin Williams, M.D., M.B.E.,
Department of Psychiatry, New York State Psychiatric Institute, Columbia University Medical
Center, New York

Hillary Samples, Ph.D.,
Department of Epidemiology, Columbia University Mailman School of Public Health, New York

Stephen Crystal, Ph.D.,
Institute for Health, Health Care Policy, and Aging Research, Rutgers University, New Brunswick,
N.J.

Mark Olfson, M.D., M.P.H.
Department of Psychiatry, New York State Psychiatric Institute, Columbia University Medical
Center, New York

Abstract

Objective: Although buprenorphine treatment reduces risk of overdose and death in opioid use
disorder, most patients discontinue treatment within a few weeks or months. Adverse health
outcomes following buprenorphine discontinuation were compared among patients who were
successfully retained beyond 6 months of continuous treatment, a minimum treatment duration
recently endorsed by the National Quality Forum.

Methods: A retrospective longitudinal cohort analysis was performed using the MarketScan
multi-state Medicaid claims database (2013-2017), covering 12 million beneficiaries annually.
The sample included adults (18-64 years of age) who received buprenorphine continuously for
=180 days by cohorts retained for 6-9 months, 9-12 months, 12-15 months, and 15-18 months.
For outcome assessment in the postdiscontinuation period, patients had to be continuously
enrolled in Medicaid for 6 months after buprenorphine discontinuation. Primary adverse outcomes
included all-cause emergency department visits, all-cause in-patient hospitalizations, opioid
prescriptions, and drug overdose (opioid or non-opioid).

Results: Adverse events were common across all cohorts, and almost half of patients (42.1%—
49.9%) were seen in the emergency department at least once. Compared with patients retained on
buprenorphine for 6-9 months (N=4,126), those retained for 15-18 months (N=931) had
significantly lower odds of emergency department visits (odds ratio=0.75, 95% CI = 0.65-0.86),
in-patient hospitalizations (odds ratio=0.79, 95% C1=0.64-0.99), and filling opioid prescriptions
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(odds ratio=0.67, 95% C1=0.56-0.80) in the 6 months following discontinuation. Approximately
5% of patients across all cohorts experienced one or more medically treated overdoses.

Conclusions: Risk of acute care service use and overdose were high following buprenorphine
discontinuation irrespective of treatment duration. Superior outcomes became significant with
treatment duration beyond 15 months, although rates of the primary adverse outcomes remained

high.

As the opioid-related overdose death rate continues to make national headlines, increasing
attention, such as in the recently announced National Institutes of Health’s HEAL Initiative
(1), has focused on difficulties faced by an estimated 2.1 million patients with opioid use
disorder in accessing evidence-based care (2, 3). Buprenorphine, approved for the treatment
of opioid dependence by the U.S. Food and Drug Administration in 2002, is the most
frequently prescribed medication for opioid use disorder in the United States, now dispensed
to more than 700,000 individuals annually (4). However, the great majority of patients who
initiate buprenorphine are not successfully retained in care (3, 4).

Between 50% and 80% of patients who initiate buprenorphine discontinue the medication
within several weeks or months (5-7). Stigma (8), lack of physician training (9), and
attitudinal factors can lead patients to attempt to taper off buprenorphine once their drug use
diminishes and their lives begin to stabilize (10). Furthermore, insurance coverage limits and
other policy constraints commonly restrict access to buprenorphine or limit use to 6 months
or less in many jurisdictions (11, 12). As a result, several factors undermine long-term
patient retention on buprenorphine.

Yet no empirical basis exists for defining the optimal length of treatment with
pharmacotherapy for opioid use disorder. Expert consensus (13, 14) and practice guidelines
(15) generally recommend use of buprenorphine, methadone, or extended-release naltrexone
with no predefined length of treatment, as opioid use disorder is an enduring, relapsing
condition (14). However, previous research has not evaluated differences in clinical
outcomes by duration of treatment for patients retained in care beyond 6 months, given
pragmatic limitations on prospective trials and the challenges of accessing sufficiently large
data sources.

In part as a result of these constraints, there are few quality measures for the treatment of
opioid use disorder or use of buprenorphine (16). To guide practice improvement, the RAND
Corporation recently developed a quality measure, endorsed by the National Quality Forum
(17), that assesses the proportion of patients with opioid use disorder who initiate
medication for addiction treatment that continues for a minimum of 180 days. The 180-day
threshold was based on expert consensus rather than empirical evidence. APA was recently
awarded a Centers for Medicare and Medicaid Services grant to develop a set of measures to
improve practice for the treatment of opioid use disorder, including successful long-term
retention in treatment (18).

A limitation of previous observational studies of long-term buprenorphine treatment is their
focus on general outcomes, such as overall service use and psychosocial functioning,
without consideration of disorder-specific outcomes, such as opioid use or overdose (19, 20).
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Other work in the addiction field has shown that patients with substance use disorders often
need a minimum of 1 year of abstinence before exceeding a 50% likelihood of sustaining
abstinence for the following year (21). In a prospective study of outpatients with varying
substance use disorders, the odds of successful long-term abstinence continued to accrue
after 3-5 years of continuous abstinence, considerably longer than a 6-month time horizon
(21). For patients specifically in treatment for opioid use disorder, risks stemming from
treatment dropout may be magnified given substantial evidence from the United States (13—
15) and other Western nations (7, 22) for the effectiveness of medications such as
buprenorphine.

Medicaid covers approximately 20% of the U.S. population. It has become the largest single
payer for addiction treatment, allowing for analysis of large populations of patients with
opioid use disorder, with spending on prescription medications for treating opioid use
disorder reaching nearly $1 billion per annum (23). We analyzed multi-state Medicaid
claims to compare clinical outcomes among beneficiaries who were retained on
buprenorphine for variable periods beyond a minimum of 6 months. Before data were
analyzed, we hypothesized that among patients with at least 6 months of continuous
treatment, those with longer as compared with shorter periods of buprenorphine treatment
would demonstrate superior outcomes after buprenorphine discontinuation.

METHODS

Study Design and Participants

We analyzed data from 2013 to 2017 from the MarketScan database of Medicaid claims,
which is a multi-state sample of insurance claims and enrollment information for
approximately 12 million Medicaid enrollees each year. The de-identified data include
enrollment information as well as comprehensive in-patient, outpatient, and emergency
services and drug prescriptions billed to Medicaid. These data capture diagnostic codes,
pharmacy claims, and billing codes across all providers for services paid by Medicaid in
addition to patient demographic characteristics (age, sex, race) and insurance plan type. An
advantage of using insurance claims data is that service codes reflect care across many
different treatment settings rather than being restricted to a single provider or clinical site.
As a result, patients who drop out of treatment can be observed in subsequent periods,
provided they maintain enroliment.

Our sample included patients who were 18-64 years old at the time they initiated
buprenorphine treatment (buprenorphine formulations approved for pain indications were
excluded), who were continuously retained on buprenorphine for a minimum of 6 months
(180 days), and who maintained Medicaid enrollment for at least 6 additional months
following buprenorphine discontinuation, so that clinical outcomes could be assessed
(Figure 1). Given these requirements, patients had to have initiated buprenorphine treatment
before January 1, 2017, to be eligible for study inclusion.

We defined buprenorphine treatment initiation as an index buprenorphine claim following at
least a 60-day observable baseline period without any buprenorphine claims. Similar to
previous studies, buprenorphine discontinuation was defined as a gap >60 days beyond the
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number of days supplied for the last observed filled buprenorphine prescription. This liberal
definition reflects clinical experience with long-term buprenorphine patients and prescriber
habits (24, 25). Among individuals retained in buprenorphine treatment beyond 180 days,
we partitioned the study sample into cohorts retained for 6-9 months (180-270 days), 9-12
months (271-364 days), 12—-15 months (365-455 days), and 15-18 months (456-545 days),
based on the number of days supplied for their buprenorphine prescriptions. Three-month
cohorts were selected given common clinical practice and guidelines (e.g., quarterly
treatment plans) and were prospectively chosen before we conducted analyses, as patients in
long-term buprenorphine treatment may only be seen on a quarterly basis (26) and shorter
intervals may categorize patients incorrectly. The cohorts were used to assess the strength of
associations between buprenorphine treatment duration and outcomes following
discontinuation.

Outcomes measured during the 6-month period following buprenorphine discontinuation
(see Figure 1), included all-cause emergency department visits, all-cause in-patient hospital
admissions, full-agonist opioid prescription fills, and opioid and nonopioid medically treated
drug overdose (ICD-10 codes T36-T39, T40.5-T50; see Table S1 in the online supplement)
(24). Prescription of a full-agonist opioid to a patient with opioid use disorder treated with
buprenorphine is generally contraindicated and is a marker of relapse or poorly coordinated
care (2).

Covariates included patient sex, age, race/ethnicity, Medicaid plan type (fee for service or
capitation), and comorbid psychiatric (ICD-10 codes FO1-F09, F20-F99) and substance use
disorders (ICD-10 codes F10, F12-F16, F18-F19) for which diagnoses were recorded on the
date of buprenorphine initiation or during the 60-day baseline period before the index
buprenorphine prescription (see Table S2 in the online supplement) (27).

Statistical Analysis

Tests of the equality of proportions were used to compare the baseline characteristics and
associated outcomes of the 6- to 9-month, 9- to 12-month, 12- to 15-month, and 15- to 18-
month cohorts. Separate logistic regressions were then used to estimate odds ratios for each
outcome, comparing each cohort to the 6- to 9-month cohort (reference group). All
regressions were adjusted for sociodemographic characteristics (age, sex, race/ethnicity),
Medicaid plan type, and clinical characteristics (psychiatric diagnosis, alcohol use diagnosis,
nonopioid substance use diagnosis, and initial buprenorphine dosage). Sensitivity analyses
were restricted to individuals with a documented diagnosis of opioid use disorder during the
60-day baseline assessment or at any point during the study period, given that approximately
20%-30% of patients on buprenorphine for opioid use disorder may not have a concurrently
documented opioid use disorder diagnosis in claims data (26). All analyses were conducted
using Stata, version 15.

The project was reviewed and determined to be exempt from human subjects review by the
Rutgers University Institutional Review Board.
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A total of 26,576 Medicaid beneficiaries were identified who had a new buprenorphine
treatment episode that was continuous for >6 months. We excluded 10,481 individuals who
did not discontinue treatment and 3,159 who discontinued with less than 6 months
remaining in the study window (Figure 2), leaving 12,936 who discontinued treatment inside
the study window with =6 covered months remaining for outcome analysis. Of this group,
3,940 were excluded because they lacked continuous enrollment throughout the follow-up
period, yielding a final sample size of 8,996 individuals with observable data for analyses. A
majority of the patients were women (61.0%), three-quarters were in the range of 25-44
years old (76.4%), and most were white (91.5%) (Table 1).

The 8,996 individuals included in the analysis were partitioned into cohorts based on
duration of treatment, including 4,126 individuals retained for 6-9 months, 2,440 retained
for 9-12 months, 1,499 retained for 12-15 months, and 931 retained for 15-18 months,
reflecting decay in retention over time (Figure 2). Demographic characteristics were
generally not associated with cohort membership; however, nonwhite patients were slightly
less likely to be retained for 15-18 months compared with white patients (p=0.04). The
mean initial buprenorphine dosage was slightly higher for patients in longer treatment
episodes (overall mean dose across cohorts, 8.0 mg; range, 7.9-8.2 mg). Insurance plan type
was not strongly related to buprenorphine duration group.

Across all cohorts, during the 6-month postdiscontinuation outcome period, rates of
emergency department visits ranged from 41.2% to 48.6%, rates of all-cause in-patient
hospitalization ranged from 11.3% to 13.9%, opioid prescriptions were received by 19.1%—
25.9% of patients, and 5.1%-5.5% of patients experienced one or more medically treated
overdoses.

Compared with the 6- to 9-month reference group, the 15-to 18-month cohort had
significantly lower rates of adverse events—except for overdose, which was comparable
across all cohorts—with proportionately fewer all-cause emergency department visits
(41.2% compared with 48.6%, p<0.001), all-cause in-patient hospitalizations (11.3%
compared with 13.9%, p<0.05), and opioid prescription claims (19.1% compared with
25.9%, p<0.001) (Figure 3). Similar patterns were observed for the 9- to 12-month and 12-
to 15-month cohorts, but they did not reach the same level of statistical significance (Figure
3). Among all sampled individuals (N=8,996), 464 (5.2%) had at least one overdose in the 6
months following buprenorphine discontinuation. Among these cohorts retained for a
minimum of 6 months, longer durations of buprenorphine treatment (i.e., up to 18 months)
had no relationship with likelihood of overdose after treatment discontinuation.

Logistic regression controlling for baseline characteristics revealed that compared with the
reference group (with 6-9 months of buprenorphine treatment), patients retained for 15-18
months had significantly lower adjusted odds of emergency department visits (odds
ratio=0.75, 95% CI1=0.65-0.86, p<0.001), in-patient hospitalizations (odds ratio=0.79, 95%
Cl1=0.64-0.99, p<0.05), and opioid prescription fills (odds ratio=0.67, 95% C1=0.56-0.80,
p<0.001) in the 6 months following treatment discontinuation (Table 2). Patients retained for
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12-15 months had significantly lower adjusted odds of emergency department visits (odds
ratio=0.84, 95% C1=0.75-0.95, p<0.01) and opioid prescription fills (odds ratio=0.84, 95%
Cl1=0.73-0.97, p<0.05). Similar trends for all outcomes were observed for those retained 9—
12 months, but these did not reach significance (Table 2). Odds of overdose were
comparable across all cohorts.

The results of sensitivity analyses restricted to the subsample with a documented opioid use
disorder diagnosis (total N=8,077) during either the 60-day baseline period or the treatment
episode were similar to the main findings, with lower rates of emergency department visits
(odds ratio=0.74, 95% C1=0.64-0.86, p<0.001), all-cause in-patient hospital admissions
(odds ratio=0.79, 95% C1=0.63-0.99, p<0.05), and opioid prescription fills (odds ratio=0.68,
95% CI1=0.56-0.82, p<0.001) in the 15- to 18-month cohort compared with the 6- to 9-
month reference group (see Table S3 in the online supplement). In the sensitivity analysis,
the odds of overdose remained equivalent across all cohorts, with an overall observed rate of
5.6% in the 6 months following treatment discontinuation.

DISCUSSION

Among patients retained long term on buprenorphine, irrespective of treatment duration, the
6-month window following buprenorphine discontinuation was a high-risk period for
adverse events, especially among patients with comorbid mental iliness. Notably, rates of
opioid prescription claims and emergency department visits were high for all cohorts,
averaging more than 25% and 45%, respectively. Of particular concern is that medically
treated overdose rates after buprenorphine discontinuation were around 5% for all cohorts,
suggesting that overdose events in the subacute period following buprenorphine
discontinuation remain common irrespective of treatment duration.

Compared with patients retained on buprenorphine for 6-9 months, those retained for 15-18
months had superior clinical outcomes in the 6-month period following buprenorphine
discontinuation, with lower odds of opioid prescription fills, emergency department visits,
and hospital admissions. However, this association did not extend to risk of medically
treated overdose.

To our knowledge, this is one of the first studies to empirically demonstrate superior
outcomes in the period following buprenorphine discontinuation for patients who are
maintained in buprenorphine treatment beyond 6 months. The findings suggest that greater
lengths of treatment are warranted than are usually achieved in clinical practice or reflected
in existing quality measures (16). Patients with opioid use disorder may require an extended
period of medication adherence and stabilization to consolidate improved function across
multiple domains in life, including comprehensive treatment of co-occurring mental
disorders. While cohort comparisons may be confounded by unmeasured patient-level or
environmental variables related to the timing of treatment discontinuation, the results are
consistent with a growing literature underscoring the protective effects of long-term
pharmacotherapy for opioid use disorder as opposed to short-term use or brief detoxification
(14). Regardless, eventual treatment discontinuation was associated with high rates of
potentially fatal adverse events in the ensuing months.
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Among persons with opioid use disorder, periods when patients receive pharmacotherapy
(i.e., buprenorphine or methadone) have been found to be associated with lower risk of
overdose mortality compared with periods when they are not in treatment (28, 29). Our
study refines this finding, demonstrating that the period following buprenorphine
discontinuation is associated with rates of overdose approximately two to three times higher
than those observed in a general sample of patients with opioid use disorder (29). Although
our results do not demonstrate a significant reduction in medically treated overdoses
following discontinuation among patients retained in treatment for longer periods, this may
be related to insufficient power and warrants follow-up studies with larger samples.

The rate of overdose in our sample was within the approximate annual rate of 5%-7.5% for
subsequent overdoses reported in previous studies (2) for patients who have experienced a
past-year overdose. Emergency department visits and use of opioids have also been related
to increased risk of subsequent overdose (2). Unlike previous studies, ours is the first
designed specifically to evaluate outcomes among patients retained for a minimum of 6
months and to examine risks during the 6-month period following buprenorphine
discontinuation rather than the period during buprenorphine treatment.

Little is known about patterns of buprenorphine adherence over the long-term. Gordon and
colleagues (30) reported that among Pennsylvania Medicaid patients, only 21% persistently
refilled buprenorphine for 12 months. That cohort, compared with one that persisted for only
3-5 months, had an 18% lower risk of hospitalization and a 14% lower risk of emergency
department use. These findings are consistent with a recent review of 55 studies on retention
that found that most patients in community practice who initiate buprenorphine treatment
discontinue before 3—6 months (6, 7). Consistent with previous studies of Medicaid patients
(31), we found that nonwhite patients were somewhat less likely to receive buprenorphine
for extended durations, underscoring the need to identify factors that contribute to these
disparities and develop interventions to support extending treatment in minority patient
populations.

We chose to focus on patients who were retained on buprenorphine for a minimum of 6
months, an understudied population. Although we controlled for several patient
characteristics that are associated with the cohort membership and adverse outcomes,
residual confounding remains a possible problem. It was not possible to ascertain indicators
of addiction severity or response to treatment from claims data. However, covariates
associated with addiction severity were included in all analyses (e.g., comorbid substance
use disorder, mental illness), and the sample likely represents relatively stable patients, since
they are among a minority of Medicaid patients who reach at least 6 months of treatment (6,
30, 31). Similarly, the study patients also likely differ from the large number of individuals
who discontinue buprenorphine in the first few weeks or months of treatment. Prior
treatment history, level of concern about relapse, and beliefs about the effectiveness of
maintenance treatment have been associated with treatment discontinuation in addition to
relapse events (10). The outcomes of patients receiving longer-term maintenance treatment
can inform us on system design elements needed to appropriately treat opioid use disorder
under a longitudinal care model to improve long-term retention (3, 14). An additional
limitation concerns lack of data regarding vital status. We were unable to distinguish fatal
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from nonfatal overdose events. However, given that overdoses occurred at similar rates
across cohorts, it is unlikely that fatal overdoses were differentially distributed across the
study cohorts. Beneficiaries who experienced fatal overdoses in the community during their
care episode or in the 6 months following discontinuation would have lost Medicaid
eligibility and therefore been ineligible for analysis in this study. Our study was limited to
Medicaid beneficiaries, excluding those who also received Medicare, and our results also
may not generalize to other publicly or commercially insured, or uninsured, populations.
Finally, MarketScan Medicaid claims contain data from multiple states anonymously
reporting data, thereby complicating external generalizability to other locations.

CONCLUSIONS

For a great majority of patients with opioid use disorder, risk of relapse following treatment
discontinuation is high, yet there is no consensus on the treatment duration necessary to
achieve long-term recovery. In this study, among individuals retained in treatment for at least
6 months, high rates of adverse events occurred after treatment discontinuation, especially
among patients with comorbid mental illness. Longer as compared with shorter retention in
buprenorphine treatment (i.e., a minimum of 15-18 months) was associated with superior
outcomes. Although the study design cannot establish a causal relationship between longer
retention and clinical outcomes, the results suggest that postdiscontinuation benefits may not
begin to accrue until well after the 6-month mark. This would imply that longer lengths of
treatment are warranted than are currently reflected in clinical practice (3,5,6,30) or
referenced in existing quality measures (16).

Given high rates of early treatment discontinuation among patients who initiate
buprenorphine treatment, often exceeding 50% within 3—6 months (3, 6), greater efforts at
the clinical and systems levels are needed to improve patient retention. Priority should be
given to redesigning systems of care to emphasize chronic disease management models
under collaborative care teams with emergency response capabilities for reaching patients
who discontinue medication or disengage from care. Public and private insurance benefit
design, utilization management, and clinical policies could be leveraged to enhance long-
term retention in buprenorphine treatment. Finally, structural interventions, such as
placement of care coordinators, development and routine monitoring of quality measures,
and capitated or enhanced provider reimbursement for extended buprenorphine treatment,
should also be considered to promote improved outcomes for this patient population.
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Index
buprenorphine
prescription (day 0)
180+ days
(continuous buprenorphine)

6- to 9-month cohort 6-month outcomes

(reference) (following discontinuation)
6-month outcomes

9- to 12-month cohort 2 2 / ‘ .

60-day lead-in (following discontinuation)

(buprenorphine
claim free) 6-month ocutcomes

12- to 15-month cohort

(following discontinuation)

15- to 18-month cohort

6-month outcomes
(following discontinuation)

FIGURE 1. Method for designs of cohorts of Medicaid beneficiaries ages 18-64 retained on
buprenorphine for 180 days?®

@The 6- to 9-month cohort was used as a reference group for the 9- to 12-month, 12- to 15-
month, and 15- to 18-month cohorts. Buprenorphine refers to formulations approved for
treatment of opioid use disorders and excludes those approved for pain indications. An index
buprenorphine prescription was defined as a single buprenorphine prescription with no
buprenorphine claim in the preceding 60 days, in order to capture new episodes.
Discontinuation was determined after a 60-day lapse between refills and was defined as the
last day of medication coverage. Four primary outcomes in the 6-month period following
discontinuation were analyzed: all-cause emergency department visits, all-cause
hospitalizations, opioid prescriptions, and medically treated overdoses.
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N=26,576

Page 12

¢ Index buprenorphine episode of 6+ months in duration
* Then removed:
— 10,481 patients who did not discontinue treatment
— 3,159 patients whose discontinuation period was outside the study window

e 6+ month episode with observable discontinuation period
* Then removed 3,940 patients not continuously observable
for each month in the 6-month discontinuation period
(insufficient follow-up)

N=8,996

¢ Included in study, partitioned into
cohorts by duration of
buprenorphine treatment

6—-9 months, N=4,126
9-12 months, N=2,440
12-15 months, N=1,499
15-18 months, N=931

FIGURE 2. Flow chart of participant selection and treatment duration among Medicaid
beneficiaries ages 18-64 with =180 days of buprenorphine treatment and a follow-up period of >6
months (2013-2017)
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Page 13

B 6-9 months (reference)
B 9-12 months

B 12-15 months
B 15-18 months

Inpatient Emergency Overdose Opioid
Services Services Prescription

FIGURE 3. Unadjusted 6-month outcomes following discontinuation among Medicaid
beneficiaries ages 18-64 retained on buprenorphine for 2180 days, by treatment duration cohort
(2013-2017)2

& All comparisons are with the reference group (the 6- to9-month cohort).
*p<0.05.**p<0.01. ***p<0.001.
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