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Abstract

We investigated prescribing patterns for five opioid use disorder (OUD) medications: 1) injectable 

naltrexone, 2) oral naltrexone, 3) sublingual or oromucosal buprenorphine/naloxone, 4) sublingual 

buprenorphine, and 5) transdermal buprenorphine in a nationally representative claims-based 

database (Truven Health MarketScan®) of commercially insured individuals in the United States. 

We calculated the prevalence of OUD in the database for each year from 2010 to 2014 and the 

proportion of diagnosed patient months on OUD medication. We compared characteristics of 

individuals diagnosed with OUD who did and did not receive OUD medications with bivariate 

descriptive statistics. Finally, we fit a Cox proportional hazards model of time to discontinuation of 

therapy as a function of therapy type, controlling for relevant confounders.

From 2010 to 2014, the proportion of commercially insured individuals diagnosed with OUD grew 

by fourfold (0.12% to 0.48%), but the proportion of diagnosed patient-months on OUD medication 

decreased from 25% in 2010 (0.05% injectable naltrexone, 0.4% oral naltrexone, 23.1% 

sublingual or oromucosal buprenorphine/naloxone, 1.5% sublingual buprenorphine, and 0% 

transdermal buprenorphine) to 16% in 2014 (0.2% injectable naltrexone, 0.4% oral naltrexone, 

13.8% sublingual or oromucosal buprenorphine/naloxone, 1.4% sublingual buprenorphine, and 

0.3% transdermal buprenorphine). Individuals who received medication therapy were more likely 

to be male, younger, and have an additional substance use disorder compared with those diagnosed 

with OUD who did not receive medication therapy. Those prescribed injectable naltrexone were 

more often male, younger, and diagnosed with additional substance use disorders compared with 
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those prescribed other medications for opioid use disorder (MOUDs). The proportion 

discontinuing MOUD 30 days or less after initiation was 52% for individuals treated with 

injectable naltrexone, 70% for individuals treated with oral naltrexone, 31% for individuals treated 

with sublingual or oromucosal buprenorphine/naloxone, 58% for individuals treated with 

sublingual buprenorphine, and 51% for individuals treated with transdermal buprenorphine. In the 

Cox proportional hazard model, use of injectable naltrexone, oral naltrexone, sublingual 

buprenorphine, and transdermal buprenorphine were all associated with significantly greater 

hazard of discontinuing therapy beginning more than 30 days after MOUD initiation (HR=2.17, 

2.54, 1.15, and 2.21, respectively, 95% CIs 2.04–2.30, 2.45–2.64, 1.10–1.19, and 2.11–2.33), 

compared with the use of sublingual or oromucosal buprenorphine/naloxone.

This analysis demonstrates that the use of evidence-based medication therapies has not kept pace 

with increases in OUD diagnoses in commercially insured populations in the United States. 

Among those who have been treated, discontinuation rates more than 30 days after initiation are 

high. The proportion treated with injectable naltrexone, oral naltrexone, and transdermal 

buprenorphine grew over time but remains small, and the discontinuation rates are higher among 

those treated with these medications compared with those treated with sublingual or oromucosal 

buprenorphine/naloxone. In the face of the opioid overdose and addiction crisis, new efforts are 

needed at the provider, health system, and policy levels so that MOUD availability and uptake 

keep pace with new OUD diagnoses and OUD treatment discontinuation is minimized.
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2. INTRODUCTION

Opioid use is a major public health challenge facing the United States, leading to what the 

Centers for Disease Control and Prevention has labeled an epidemic of drug overdose deaths 

(Rudd, Aleshire, Zibbell, & Gladden, 2016). Drug poisonings, most of which are opioid-

related, are the leading cause of preventable injury and death, exceeding the deaths from 

firearms and motor vehicle crashes. Annual costs of opioid overdose in the United States are 

estimated to exceed $2.2 billion in direct medical costs and another $18.2 billion in costs 

from lost productivity due to morbidity and mortality (Inocencio, Carroll, Read, & Holdford, 

2013). Public health, policy, and research leaders, including the United States Surgeon 

General, have called for the expansion of access to evidence-based medications for opioid 

use disorders (OUDs) as central to addressing this public health challenge (United States 

Department of Health and Human Services Office of the Surgeon General, 2016; Volkow, 

Frieden, Hyde, & Cha, 2014).

In 2010, extended-release injectable naltrexone (XR-NTX) joined oral naltrexone, 

buprenorphine, and methadone as an FDA-approved medication for treatment of OUDs 

(MOUDs) (U.S. Food and Drug Administration, 2010). The rationale for XR-NTX is that, in 

addition to reducing opioid craving and opioid use, it can improve adherence and decrease 

discontinuation compared with oral naltrexone, which requires daily dosing, because it is 
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administered as an intramuscular injection approximately every 28 days (Krupitsky et al., 

2011). Results from randomized controlled comparative effectiveness trials that include XR-

NTX and other MOUDs are pending (Kunøe et al., 2016; Lee, Nunes, et al., 2016). These 

direct comparisons will provide evidence to clinicians and patients in determining how to 

choose among available medications. Simultaneously, understanding the characteristics of 

those currently on each type of therapy and the relative impact of each—including the 

frequency of discontinuation of MOUDs—can guide patients, health care providers, public 

health advocates, and policy makers seeking the best approach to mitigate the consequences 

of OUD among individuals and communities. National representative commercial claims 

data provide an opportunity to understand the prevalence of OUD in this population, explore 

the current uptake of different OUD medications among individuals insured by commercial 

payers, and examine the discontinuation rates of these medications.

Three of the MOUDs—oral naltrexone, XR-NTX, and buprenorphine—are currently 

available via prescription through outpatient, office-based treatment settings. In order to 

prescribe or dispense buprenorphine, physicians must qualify for a physician waiver, which 

includes completing an application and eight hours of required training (Substance Abuse 

and Mental Health Services Administration, 2016; Walley et al., 2008). In contrast, 

methadone is restricted to specially licensed and regulated clinics that are typically separate 

from the rest of the healthcare and addiction treatment systems and cannot be prescribed by 

office-based prescribers for MOUD. As these three medications have been available and 

prescribed through outpatient, office-based settings since 2010, we examined a large 

nationally representative database of commercially insured individuals from 2010–2014 for: 

a) the prevalence of OUD diagnoses and treatment with OUD medications; b) how the 

outpatient prescription of these medications has changed over time as the number of people 

diagnosed with OUDs has changed; c) the factors associated with being prescribed an OUD 

medication; and d) the rates of discontinuation for each of these medications once they have 

been initiated.

3. METHODS

3.1 Design, Population, and Data Collection

We identified a retrospective cohort of individuals with OUD in the Truven Health Analytics 

MarketScan® Commercial Claims Database (MarketScan®) for the years 2010–2014. 

MarketScan® is an insurance claims-based dataset that includes ambulatory and inpatient 

visits, laboratory and diagnostic testing, as well as outpatient pharmacy claims for more than 

100 employer-sponsored plans covering more than 200 million unique individuals. The 

dataset is nationally representative of the U.S. commercially insured population (Truven 

Health Analytics, 2015). The data contain no identifying health information and the Boston 

University institutional review board reviewed this project and deemed it exempt.

Because some OUD medications can be used to treat alcohol use disorders as well as OUDs, 

we limited our population of interest to those with evidence of an OUD in their medical 

claims (Substance Abuse and Mental Health Services Administration, 2012). We classified 

individuals as having an OUD based on receiving an ICD-9 diagnosis for opioid abuse or 

dependence (ICD-9 302.0x, 304.7x, or 305.5x). The classification algorithm was based on 
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expert review of ICD-9 codes as well as the previous literature (Cochran et al., 2014). All 

individuals with a diagnosis indicating OUD were included in the cohort.

3.2 Measures

Our exposure variable was OUD medication. We identified those treated with OUD 

medication based on their outpatient pharmacy claims. Using the Red Book (Micromedex 

2.0, 2017), we extracted the national drug codes for XR-NTX, oral naltrexone, sublingual 

buprenorphine, transdermal buprenorphine, and sublingual or oromucosal buprenorphine/

naloxone combinations (SO-B/N) (Supplemental Appendix Table 1) and used these to 

identify prescriptions filled at an outpatient pharmacy among those with an OUD diagnosis. 

Each of these medications are FDA-approved for the treatment of opioid use disorders, 

except transdermal buprenorphine, which is FDA-approved for the treatment of chronic pain. 

We chose to include transdermal buprenorphine in our analyses because we limited our 

population to people with OUD and thus it was likely that the prescribing of transdermal 

buprenorphine to people in this cohort was intended to treat OUD (Lanier, Umbricht, 

Harrison, Nuwayser, & Bigelow, 2007). Among patients receiving OUD medication, we 

recorded characteristics at the initiation visit, including the type of providers involved and 

the type of locations of care. Our main outcome variable was time to discontinuation of 

MOUD. Individuals began contributing follow-up time at their initial prescription, defined as 

the first prescription for an OUD therapy following at least three months without any OUD 

medication. Individuals ceased contributing time when they had a discontinuation event, 

defined as a gap of more than fourteen days between when a prescription for XR-NTX, oral 

naltrexone, SO-B/N, sublingual buprenorphine, or transdermal buprenorphine was scheduled 

to run out (based on the days supply of the prescription filled) and picking up a new 

prescription at the pharmacy (Stein et al., 2016; Wilder, Lewis, & Winhusen, 2015). 

Individuals were followed through the end of the database (December 31, 2014), or at the 

time of their exit from the commercial insurance plan.

Covariates measured included patients’ sex, age, and region of residence (Northeast, 

Midwest, South, West); type of commercial insurance coverage (PPO, HMO, POS, other); 

diagnosis of non-opioid substance use disorder at any time during the observation period 

(ICD-9 code definitions in Supplemental Appendix Table 2); the type of providers seen at 

the initiation visit (Internal Medicine, Family Practice, Psychiatry, Obstetrics and 

Gynecology, Surgery, or Pediatrics); type of setting of medication initiation visit 

(physician’s office not in a hospital, outpatient clinic located within a hospital, emergency 

department, or inpatient); and whether an individual had been seen at a detoxification 

facility during the observation period. Some individuals were seen at multiple settings by 

multiple providers on the day of the medication initiation visit, so we included a 

dichotomous indicator variable for each provider and setting covariate.

3.3 Analyses

We first analyzed how the prescription of medication to treat OUD changed over time. From 

January 1, 2010 to December 31, 2014 we calculated the total person-time of follow-up 

contributed by each OUD enrollee as well as the total person-months of treatment of XR-

NTX, oral naltrexone, SO-B/N, sublingual buprenorphine, and transdermal buprenorphine. 
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From this information, we calculated the proportion of time diagnosed with OUD spent on 

medication therapy and how prescribing trends among the therapies changed over time.

Next, we described clinical and demographic characteristics of patients prescribed each 

therapy type. We evaluated the differences in these characteristics using a chi-square test. 

We then compared patients with OUD who received any MOUD with those with OUD who 

received no treatment. We fit a multivariable logistic regression model in order to identify 

clinical and demographic characteristics associated with being prescribed an OUD 

medication. Finally, we developed a Cox proportional hazards model of the time to 

discontinuation of MOUD as a function of therapy type. Covariates in this model included 

sex, age, region of residence, insurance type, non-opioid SUD, initial provider specialty, 

initiation visit setting, and whether the patient went to a detoxification facility during follow-

up. Buprenorphine formulations are prescribed and dispensed in several different quantities, 

such as weekly or monthly, and the rate of discontinuation is relatively continuous over time. 

XR-NTX, oral naltrexone, and transdermal buprenorphine, are typically prescribed on a 

monthly basis, leading to clustering of discontinuation events at discrete time intervals, 

especially after the first prescription (Cousins et al., 2016). Because this sudden drop occurs 

for XR-NTX, oral naltrexone, and transdermal buprenorphine, but not SO-B/N or sublingual 

buprenorphine, the hazards are not proportional over this period, as confirmed by examining 

the Schoenfeld residuals. We corrected for this non-proportionality by introducing time-

dependent measures for type of therapy before and after 30 days (Allison, 2010).

4. RESULTS

Between 2010 and 2014, 340,017 unique individuals with OUD contributed 5.6 million 

person-months of follow-up. During this period, the proportion of individuals diagnosed 

with OUD as a proportion of the total MarketScan® population increased from 0.12% in 

2010 to 0.48% in 2014. Over those four years, there were 7,330 prescription-months of XR-

NTX, 19,175 months of oral naltrexone, 931,856 months of SO-B/N, 78,414 months of 

sublingual buprenorphine, and 14,812 months of transdermal buprenorphine prescriptions 

among individuals with OUD. The number of months on OUD medication grew 156%, from 

102,895 prescription-months in 2010 to 278,771 prescription-months in 2014 (Table 1), but 

the proportion of months on OUD medication among people with OUD decreased from 25% 

in 2010 (0.05% injectable naltrexone, 0.4% oral naltrexone, 23.1% SO-B/N, 1.5% 

sublingual buprenorphine, and 0% transdermal buprenorphine) to 16% in 2014 (0.2% 

injectable naltrexone, 0.4% oral naltrexone, 13.8% SO-B/N, 1.4% sublingual buprenorphine, 

and 0.3% transdermal buprenorphine). Among those on MOUD, the proportion of SO-B/N 

prescribed decreased from 92.6% of all prescription-months in 2010 to 86.0% in 2014. XR-

NTX, oral naltrexone, sublingual buprenorphine, and transdermal buprenorphine all 

increased as a proportion of total prescribed months between 2010 and 2014, from 0.2% to 

1.0%, 1.4% to 2.2%, 5.8% to 8.8%, and 0% to 2.1%, respectively.

Demographic and clinical characteristics among those diagnosed with OUD that are 

associated with a particular medication appear in Table 2 (see Supplemental Appendix Table 

3 for full logistic regression results). Individuals prescribed OUD medications were more 

often male (61%, versus 58%, p<0.001), younger (50% under 30 vs. 35%, p<0.001), and 
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more commonly diagnosed with other substance use disorders—including alcohol, 

amphetamine, cannabis, cocaine, and sedative use (p<0.001). There were also significant 

differences between the groups based on region of residence and health plan type.

Descriptive statistics for OUD patients stratified by type of MOUD appear in Table 3. 

Patients prescribed XR-NTX were more often from the Northeast (32% vs. 29% for oral 

naltrexone, 23% for SO-B/N, 23% for sublingual buprenorphine, and 12% for transdermal 

buprenorphine, p<0.001), male (66% vs. 60%, 63%, 52%, and 41%, p<0.001), and under 30 

years of age (68% vs. 61%, 50%, 51%, and 12%, p<0.001). The prevalence of an alcohol use 

disorder diagnosis was three times as high in those prescribed XR-NTX or oral naltrexone 

than those prescribed buprenorphine (6% vs. 2% for SO-B/N, sublingual buprenorphine, and 

transdermal buprenorphine, p<0.001). At the initiation visit, those on oral naltrexone were 

more likely to see a psychiatrist as part of their visit (23% vs. 11% for XR-NTX, 18% for 

SO-B/N, 16% for sublingual buprenorphine, and 5% for transdermal buprenorphine, 

p<0.001), while those receiving SO-B/N more often saw a family medicine practitioner 

(21%) compared with those on XR-NTX (14%) or oral naltrexone (11%) (p<0.001). At the 

time of initiation, those prescribed XR-NTX and oral naltrexone were less often seen in an 

office-based setting (both 52%) compared with those on buprenorphine (74% for SO-B/N, 

74% for sublingual buprenorphine, and 85% for transdermal buprenorphine, p<0.001).

Figure 1 presents the results of time to discontinuation of therapy. As expected, the sharp 

increase in discontinuation after the first 30-day prescription for XR-NTX, oral naltrexone, 

and transdermal buprenorphine yields non-proportional hazards, which we correct by 

separately estimating the effect of therapy before and after 30 days. Discontinuation 30 days 

or less after initiation was high across therapies: 52% of those prescribed XR-NTX, 70% of 

those prescribed oral naltrexone, 31% of those prescribed SO-B/N, 58% of those prescribed 

sublingual buprenorphine, and 51% of those prescribed transdermal buprenorphine had 

discontinued (Table 2). The type of OUD therapy had the greatest impact on predicting 

discontinuation of MOUD. After the first 30 days of therapy, the hazard for discontinuation 

of therapy among those prescribed XR-NTX was 2.17 (95% CI 2.04–2.30) times that of SO-

B/N (Table 4). Similarly, the hazard of discontinuing oral naltrexone was 2.54 (95% CI 

2.25–2.64), the hazard of discontinuing sublingual buprenorphine was 1.15 (95% CI 1.10–

1.19), and the hazard of discontinuing transdermal buprenorphine was 2.21 (95% CI 2.11–

2.33) times that of that of SOB/N (Table 4). Additional factors significantly associated with 

a higher hazard of discontinuation include young age (HR=1.25, 95% CI 1.22–1.28); being 

initiated in an outpatient clinic, inpatient, or emergency department setting (HR=1.08, 1.23, 

1.19, 95% CIs 1.05–1.12, 1.15–1.31, 1.11–1.28, respectively); and additional diagnoses of 

alcohol (HR=1.15, 95% CI 1.08–1.22), cannabis (HR=1.10, 95% CI 1.07–1.13), cocaine 

(HR=1.13 95% CI 1.09–1.17), amphetamines (HR=1.07, 95% CI 1.03–1.11) and sedative 

(HR=1.16, 95% CI 1.13–1.19) use disorders. Factors associated with a lower hazard of 

discontinuation include ever having been to a detoxification facility (HR=0.92, 95% CI 

0.90–0.94); being seen by a family medicine practitioner (HR=0.94, 95% CI 0.91–0.97) or 

psychiatrist (HR=0.94, 95% CI 0.91–0.97); and initiating therapy in an office–based setting 

(HR=0.90, 95% CI 0.87–0.93). The model also controlled for region of residence and 

commercial insurance type (Supplemental Appendix Table 4).
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5. DISCUSSION

Although opioid misuse is a growing threat to public health in the United States, the use of 

medication therapy has not kept up with the increase in OUD diagnoses. In our analysis of a 

nationally representative commercial claims database, the proportion of OUD person-time 

covered by medication therapy decreased from 25% in 2010 to 16% in 2014. The low 

proportion of individuals diagnosed with OUD who received MOUD highlights the need for 

continued promotion of MOUD. Naltrexone-based therapies are growing as alternatives to 

SO-B/N but still make up a small share of the total, rising from 1.6% of medication therapies 

in 2010 to 3.2% in 2014.

The rate of discontinuation was high among all forms of therapy, although there were 

differences in the time until discontinuation. For XR-NTX, more than half of these 

discontinuations occur after the first month, a phenomenon that has been documented in 

other research (Comer et al., 2006; Mokri, Chawarski, Taherinakhost, & Schottenfeld, 

2016). Randomized clinical trials conducted in Russia and the United States have 

demonstrated better retention, with approximately 60% receiving an XR-NTX injection in 

the sixth month of treatment (Krupitsky et al., 2011; Lee, Friedmann, et al., 2016). The 

patient selection, resources, structure, and incentives that accompany these clinical trials 

may promote retention. Behavioral interventions in clinical settings have improved retention 

for buprenorphine and naltrexone in other studies (Christensen et al., 2014; Nunes, 

Rothenberg, Sullivan, Carpenter, & Kleber, 2006; Sullivan et al., 2015). Wider adoption of 

these interventions may improve retention for patients receiving buprenorphine and 

injectable naltrexone. The rate of discontinuation we observe is also a function of how we 

define a gap in therapy–here, it is 14 days without prescription coverage. Many OUD 

patients face barriers to consistent care, so lapses may be more common. However, when we 

examined lengthening this gap period to 30 days before labelling it a discontinuation, our 

overall results were quite similar, with high discontinuation across therapies and the majority 

of individuals experiencing a gap in care during the observation period (Supplemental 

Appendix Table 5). Even beyond the initial drop-off, the type of medication is significantly 

associated with discontinuation. Part of this difference may be attributable to the lack of 

physical side effects associated with discontinuing an antagonist such as naltrexone 

compared with an opioid agonist such as buprenorphine, which can cause withdrawal 

symptoms. The discontinuation we observed for transdermal buprenorphine was more 

similar to treatment with injectable naltrexone. This may have been because transdermal 

buprenorphine was being used more frequently for short-term medically managed 

withdrawal than for long-term maintenance (Lanier et al., 2007). More direct comparisons of 

medication-assisted therapies are needed to understand the reasons for discontinuation and 

the subsequent risk of relapse to opioid use.

We were surprised to find that oral naltrexone was more common in this dataset than XR-

NTX, with over 19,000 total prescription months compared with 7,330 for XR-NTX. Oral 

naltrexone was approved for use in OUD in 1984 (Sharafaddinzadeh, Moghtaderi, 

Kashipazha, Majdinasab, & Shalbafan, 2010), many years before XR-NTX, and some 

providers may start patients with an oral naltrexone prescription before transitioning to XR-

NTX. However, this transitioning does not account for the use patterns observed in our data, 
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where fewer than 8% of individuals initiating oral naltrexone subsequently initiate XR-NTX. 

We also find that almost a quarter of those on oral naltrexone saw a psychiatrist compared 

with 11% of those prescribed XR-NTX. Psychiatrists may not have the staff and office 

resources to provide injections. While oral naltrexone may be a good option for highly 

motivated patients (Lobmaier, Kornør, Kunøe, & Bjørndal, 2008), a systematic review failed 

to find enough evidence to recommend oral naltrexone, acknowledging that its effectiveness 

was limited by poor adherence (Minozzi et al., 2011). Further oral naltrexone may pose an 

elevated risk of overdose after discontinuation because oral naltrexone is cleared after only 

24 hours, leaving patients with low opioid tolerance. More research is needed to understand 

why some providers prescribe oral naltrexone rather than the alternatives, and what clinical 

or other advantages they perceive may exist that may be absent from the empirical literature.

The number of individuals prescribed buprenorphine monotherapy (sublingual and 

transdermal buprenorphine) also surprised us. Monotherapy is recommended only for OUD 

patients who are pregnant, have a sensitivity to naloxone, have hepatic impairment, or those 

transferring from methadone. In some places monotherapy may be less costly than SO-B/N, 

which may promote its use by other OUD patients (Micromedex 2.0, 2017). Transdermal 

buprenorphine has not been approved as a treatment for OUD, but may be prescribed for 

treatment off-label. Our inclusion of transdermal buprenorphine may be subject to 

misclassification because some of the identified individuals may be receiving the medication 

to treat a chronic pain issue (the approved use) and not OUD (the off-label use). Indeed, we 

found that those prescribed transdermal buprenorphine to be both older (88% over 30) and 

more likely to be female (59%) than the other treated cohorts, suggesting that this may be a 

different population. However, like the other medications, we required individuals to have a 

previously recorded OUD diagnosis before we recorded transdermal buprenorphine as a 

treatment.

A major strength of this study is that our data are nationally representative and allow us to 

track the pattern of filled, rather than prescribed, OUD therapy medications over time. The 

limitation of administrative claims data is a lack of the clinical detail of a medical record. 

We use ICD-9 codes to identify individuals with OUD, and it is possible that 

misclassification or other coding errors affected the data. However, other research has 

demonstrated the reliability of diagnostic claims data (Maselli, Gonzales, & Colorado 

Medical Society Joint Data Project, 2001), and when comparing types of OUD therapy we 

do not expect the rate of misclassification to be different among the groups. Further, 

administrative claims data exclude many demographic variables that could allow us to 

explore subpopulations such as those who might have been exposed to the criminal justice 

system. We find young men are more likely to be treated, for example, and further research 

could explore whether this reflects the role of the criminal justice system in referring 

patients. More broadly, billing claims may underestimate the true prevalence of OUD. 

Because substance use is stigmatized, individuals may reluctant to seek care for OUD 

compared to a less stigmatized health conditions (e.g. hypertension). Our cohort represents a 

sample of individuals with an OUD diagnosis who were either comfortable enough with 

their provider to discuss substance use, or had an OUD-related adverse event such as an 

overdose. Another limitation of claims data is that it only records the care for which a claim 

was submitted. Thus, we are not able to report or analyze OUD medications or other 
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treatments that patients received outside of their insurance plans, such as cash payments for 

treatment or publicly funded care not billed to insurance companies for reimbursement. We 

are also unable to determine the exact care context. Some patients have multiple providers or 

care locations associated with a single visit, and we are unable to deduce which provider 

wrote the prescription. By including all provider and practice variables as indicators, 

however, we measure the effect of the specific provider controlling for the fact that an 

individual can have multiple providers during a single visit, which acknowledges complex 

care contexts. Our MarketScan® data only include outpatient pharmacy prescriptions, so we 

are missing medications dispensed in the inpatient or detoxification setting. If a particular 

therapy is more often initiated in inpatient settings, for example, we may be underestimating 

the time to discontinuation for that patient. Finally, we focus only on three OUD therapies 

available from an outpatient pharmacy, so we exclude methadone maintenance therapy 

which is restricted to specially licensed and regulated clinics and largely separate from other 

healthcare services. For this reason, we were unable to reasonably identify methadone users 

and so, as in other published research, we excluded methadone maintenance therapy from 

our analysis (Thomas et al., 2013).

Opioid misuse is a major public health challenge, and the current use of FDA-approved, 

evidence-based medications for the treatment of OUD is lagging behind the increase in 

diagnoses. In this novel analysis of the use of these therapies in a commercially insured 

population, we found that discontinuation is common and that XR-NTX and oral naltrexone 

therapy had higher discontinuation rates than buprenorphine. Given the need for long-term 

maintenance of MOUD akin to other chronic disorders such as hypertension, our findings 

indicating short time on therapy and high discontinuation are alarming. In the face of the 

opioid overdose and addiction crisis, provider, health system, and policy-level efforts are 

needed so that MOUD availability and uptake keep pace with new OUD diagnoses and 

MOUD discontinuation. Unless new therapies are coupled with a reduction in the rates of 

discontinuation, their impact will be limited.
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Highlights

• Prescription of opioid use disorder medication has not kept up with diagnosis.

• Those prescribed were more often male, younger, and had additional 

substance use. Among those who have been treated, discontinuation rates 

after 30 days are high.

• Naltrexone users more often discontinued therapy vs. buprenorphine/

naloxone.
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Figure 1. Time to medication discontinuation among individuals treated for opioid use disorder 
in a United States commercially insured population
Figure 1: Time to medication discontinuation among individuals treated for opioid use 

disorder in a United States commercially insured population This Kaplan–Meier survival 

curve displays the time to discontinuation for individuals prescribed sublingual or 

oromucosal buprenorphine/naloxone, sublingual buprenorphine, transdermal buprenorphine, 

injectable naltrexone, and oral naltrexone. The horizontal axis displays the time to 

discontinuation in days while the vertical axis displays the proportion of the population with 

a current prescription.
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Table 4

Hazard of discontinuing medication therapy

Parameter Hazard Ratio 95% CI p-value

Medication at initiation

 Injectable naltrexone > 30 days 2.17 2.04–2.30 <0.001

 Oral naltrexone >30 days 2.54 2.45–2.64 <0.001

 Sublingual buprenorphine > 30 days 1.15 1.10–1.19 <0.001

 Transdermal buprenorphine* > 30 days 2.21 2.11–2.33 <0.001

 Sublingual or oromucosal buprenorphine/naloxone >30 days Reference

Age at initiation

 Younger than 30 1.25 1.22–1.28 <0.001

 30 or older Reference

Sex

 Male Reference

 Female 1.01 0.99–1.03 0.563

Substance use codes (indicators)

 Alcohol 1.15 1.08–1.22 <0.001

 Amphetamines 1.07 1.03–1.12 0.002

 Cannabis 1.10 1.07–1.13 <0.001

 Cocaine 1.13 1.09–1.17 <0.001

 Hallucinogens 1.02 0.93–1.12 0.698

 Sedative 1.16 1.13–1.19 <0.001

Ever seen in detox facility

 Yes 0.92 0.90–0.94 <0.001

 No Reference

Provider at initiation (indicators)

 Internal medicine 0.98 0.95–1.01 0.272

 Family practice 0.94 0.91–0.97 <0.001

 Pediatrics 0.88 0.78–0.99 0.028

 Psychiatry 0.94 0.91–0.97 <0.001

 Obstetrics and Gynecology 0.85 0.78–0.94 0.001

 Surgery 1.17 1.05–1.30 0.005

Place of initiation (indicators)

 Office visit 0.90 0.87–0.93 <0.001

 Outpatient clinic 1.08 1.05–1.12 <0.001

 ED 1.19 1.11–1.28 <0.001

 Inpatient 1.23 1.15–1.31 <0.001

CI = confidence interval; ED = emergency department

All variables in this table are included in one model. Model controls for region of residence, commercial insurance type, and the effect of 
medication type in the first 30 days of treatment.

*
Transdermal buprenorphine is FDA-approved for the treatment of chronic pain, not opioid use disorder.
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