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Abstract

Background and Aims: Persons with opioid use disorder (OUD) and co-occurring alcohol 

use disorder (AUD) are understudied. We identified whether co-occurring AUD was associated 

with OUD treatment type, compared associations between treatment type and six-month treatment 

retention and determined whether co-occurring AUD moderated these relationships.

Methods: We used an observational cohort study design to analyze insurance claims data from 

2011–2016 from persons aged 12–64 with an opioid abuse or opioid dependence diagnosis and 

OUD treatment claim. Our unit of analysis was the treatment episode; we used logistic regression 

for analyses.

Results: Of 211,047 treatment episodes analyzed, 14% had co-occurring alcohol abuse or 

dependence diagnoses. Among persons with opioid dependence, persons with co-occurring 

alcohol dependence were 25% less likely to receive medication treatment relative to those without 

AUD. Further, alcohol dependence was associated with decreased likelihood of treatment with 

buprenorphine (AOR 0.47, 95% CI 0.44–0.49) or methadone (AOR 0.31, 95% CI 0.28–0.35) 

and increased likelihood of treatment with extended-release (AOR 1.36, 95% CI 1.21–1.54) or 
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oral (AOR 1.73, 95% CI 1.57–1.90) naltrexone relative to psychosocial treatment. Buprenorphine 

and methadone were associated with highest retention prevalence regardless of OUD or AUD 

severity. Co-occurring alcohol abuse or dependence did not meaningfully change retention 

prevalence associated with buprenorphine or methadone. Co-occurring AUD was not associated 

with improved retention among persons receiving either formulation of naltrexone.

Conclusions: Buprenorphine and methadone are associated with high likelihood of treatment 

retention among persons opioid and alcohol dependence, but are disproportionately under­

prescribed.
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opioid use disorder; alcohol use disorder; buprenorphine; methadone; naltrexone; treatment 
retention

1. Introduction:

Opioid use disorder (OUD) and alcohol use disorder (AUD) increase mortality risk (Kendler 

et al., 2016; Olfson et al., 2018): Approximately 47,000 Americans died of an opioid-related 

overdose in 2018 (Wilson et al., 2020), and more than 72,000 Americans died from 

alcohol-related causes in 2017 (White et al., 2020). Not surprisingly, OUD is associated 

with increased likelihood of AUD (Hartzler et al., 2010; Hser et al., 2017; Saha et al., 

2016; Soyka, 2015), and co-occurring diagnoses portend worse outcomes than having either 

diagnosis alone, with elevated risk of relapse to either substance (Friedmann et al., 2018; 

Witkiewitz et al., 2018). Further, as central nervous system depressants, opioid and alcohol 

co-use increases risk of respiratory depression, overdose, and death (Bogdanowicz et al., 

2015; Darke and Zador, 1996; Morgan et al., 2019; Webster et al., 2011). Thus, persons 

with co-occurring OUD and AUD represent a particularly vulnerable population for whom 

effective treatment is critical.

Of the three medications with FDA approval for treatment of moderate or severe OUD, two 

are opioid agonists: buprenorphine, a partial agonist; and methadone, a full agonist. The 

effectiveness of opioid agonist therapy (OAT) for OUD is clear: randomized controlled trials 

and observational studies have shown treatment with either buprenorphine or methadone is 

associated with increased treatment retention and decreased risk of relapse, with consistent 

results across differing study populations (Dole and Nyswander, 1965; Hser et al., 2016; 

Johnson et al., 1995; Kakko et al., 2003; Mattick et al., 2009, 2014; Mintz et al., 2020). Both 

buprenorphine and methadone cause physiologic dependence and abrupt discontinuation 

from either medication may lead to withdrawal (Substance Abuse and Mental Health 

Services Administration, 2020), which may partially contribute to the improved treatment 

retention associated with these medications. The protective benefits of OAT, however, 

are clear: multiple observational studies have demonstrated that OAT is associated with 

decreased risk of overdose (Morgan et al., 2019; Wakeman et al., 2020; Williams et al., 

2020) and mortality (Larochelle et al., 2018; Sordo et al., 2017) among persons with OUD.

Naltrexone, an opioid antagonist that comes in both extended-release (XR) depot and oral 

formulations, uniquely carries FDA approval for OUD and for AUD. XR Naltrexone has 
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been shown to be effective for relapse prevention among persons with OUD who have been 

abstinent from opioids for several days (Lee et al., 2018; Tanum et al., 2017), however, 

studies to date—though limited—have not demonstrated reduction in overdose risk (Morgan 

et al., 2019). Oral naltrexone has been shown to be largely ineffective for OUD treatment 

(Minozzi et al., 2011) and may increase risk of opioid-related overdose (Morgan et al., 

2019). Naltrexone in either formulation has been shown to be moderately effective for 

persons with moderate to severe AUD, with multiple studies demonstrating naltrexone’s 

association with decreased risk of relapse and decreased number of heavy drinking days 

among persons with AUD (Anton et al., 2006; Jonas et al., 2014; Kranzler and Soyka, 2018).

Despite the prevalence of data on medication treatment effectiveness in OUD and AUD 

populations separately, data on treatment effectiveness for persons with co-occurring OUD 

and AUD are lacking (Witkiewitz and Vowles, 2018). For example, it has been suggested 

that naltrexone may confer particular benefit for persons with OUD and AUD given its 

indications for each diagnosis separately (Volkow and Blanco, 2020; Witkiewitz and Vowles, 

2018), although to our knowledge this hypothesis has not been formally tested. Further, 

whether naltrexone’s dual indications makes providers more likely to prescribe naltrexone 

for persons with both OUD and AUD compared to those with OUD alone is an important 

related question.

Finally, whether co-occurring AUD moderates the protective effect of OAT has not been 

formally examined, yet has clinical implications for practitioners treating patients with 

these disorders. Studies examining associations between OAT and treatment outcomes in 

persons with OUD and AUD are few and interpretation of results is complicated by differing 

findings, study designs, inclusion criteria and outcome measures. For example, in a 2007 

systemic review examining associations between methadone maintenance treatment and 

alcohol consumption among persons with OUD found that among 15 studies reviewed, three 

concluded alcohol use increased with methadone treatment, three found that alcohol use 

decreased, and nine studies found no association between methadone treatment and alcohol 

use (Srivastava et al., 2008). Of these 15 studies, only three were randomized control trials, 

and follow-up times varied from four weeks to several years. A 2008 open-label Italian 

study found that among 218 persons with heroin use disorder and alcohol dependence, 

treatment with either buprenorphine or methadone decreased subsequent alcohol intake 

(Nava et al., 2008); however, interpretation of these results is limited by small sample size 

and lack of control group.

Treatment retention is often used as a measure of treatment effectiveness for substance use 

disorders (Clark et al., 2015; Hadland et al., 2018; Mintz et al., 2020) as it can be relatively 

easily measured and is clinically relevant. In addition, there is evidence that six-month 

retention is correlated with overdose risk in persons with OUD (Wakeman et al., 2020), 

further increasing the clinical importance of this outcome. Administrative claims data and 

observational study designs allow for inclusion of large sample sizes to examine real-world 

outcomes such as treatment retention.

When assessing treatment effectiveness of pharmacotherapy for OUD and AUD, disease 

severity warrants attention. Substance use disorder diagnoses and their severities- classified 
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as “mild,” “moderate” or “severe”- are currently defined by the Diagnostic and Statistical 

Manual of Mental Disorders (DSM), 5th Edition, which has been in clinical use since 2013. 

The previous DSM-IV classification categorized substance use disorder severity as either 

“abuse” or “dependence,” and these terms are still used for International Classification of 

Disease (ICD) diagnostic codes. In general, it is assumed that “abuse” is synonymous with 

mild severity while “dependence” connotes moderate or severe illness. As pharmacotherapy 

is only FDA-approved for opioid and alcohol dependence, treatment outcomes in these 

populations is of particular interest.

In this study, we used IBM® MarketScan® Commercial and Multi-State Medicaid databases 

to examine the following among persons with an opioid abuse or dependence diagnosis: 

1) whether co-occurring alcohol abuse or dependence was associated with type of 

OUD treatment received, 2) the relative effectiveness of buprenorphine, methadone, XR 

naltrexone, and oral naltrexone in persons with co-occurring alcohol abuse or dependence, 

and 3) whether co-occurring alcohol abuse or dependence moderated the association 

between treatment type and six-month retention.

2. Methods:

2.1 Data Source

MarketScan Commercial and Multi-State Medicaid databases provided de-identified claims 

data for diagnoses, inpatient and outpatient health care services, and prescription drugs for 

persons aged 12–64. As many persons transition to Medicare insurance coverage at age 

65, coverage plans in persons above age 64 were considered incomplete. The commercial 

database included claims for employees, spouses, and dependents from several large 

employers and health plans from a nationally-representative sample; the Medicaid database 

included claims from states selected by IBM Watson Health. Because XR-naltrexone was 

not approved for OUD until October 2010, we limited analyses from 2011 to 2016 (most 

recent year for which data were available). This study was exempted from human subjects 

review by the institutional review board at Washington University School of Medicine.

2.2 Sample Selection

Our sample was composed of persons with an OUD diagnosis as defined by an ICD-9 or 

-10 code (Supplementary Table 1) and a corresponding treatment claim for a medication 

for opioid use disorder and/or multiple psychosocial treatment claims (Supplementary Table 

2). We classified our sample further into (1) an “opioid abuse” category, composed of 

persons with ICD-9 or 10 codes corresponding to diagnoses of opioid abuse or unspecified 

opioid use and (2) the more severe “opioid dependence” category, which was composed 

of persons with ICD-9 or -10 codes corresponding to a diagnosis of opioid dependence. 

There were a small number of persons with both “dependence” and “abuse” diagnoses 

(n=15,641); as we could not be certain which severity was predominant during a treatment 

episode, we excluded these persons from analyses. Treatment services were characterized 

using Current Procedural Terminology codes, the Healthcare Common Procedure Coding 

System (HCPCS), and ICD-9 and -10 codes. Treatment with buprenorphine (with or without 

naloxone) or with oral naltrexone was identified from pharmacy claims using appropriate 
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National Drug Codes (NDCs). XR naltrexone treatment was identified using NDCs and 

HCPCS code J2315. Methadone treatment was identified using HCPCS code H0020. 

Psychosocial treatment codes were identified using HCPCS, CPT and ICD-9/10 codes. As 

psychosocial treatment claims do not specify for which SUD a person is receiving treatment, 

to maximize the likelihood we captured psychosocial treatment for OUD, we only counted 

psychosocial treatment services that linked to persons with a primary diagnosis of OUD 

at the time of the claim. The list of CPT, HCPCS, NDCs and ICD codes used to define 

treatment services is detailed in Supplementary Table 2.

Our unit of analysis was the treatment episode. As in our previous work (Mintz et al., 

2020), we defined treatment episodes as consecutive treatment days without a 45-day gap 

in medication or psychosocial treatment claims. Claims for buprenorphine and for oral 

naltrexone included the day supply of medication dispensed by a pharmacy; each day for 

which a patient was presumed to have a prescribed medication supply was considered a day 

of treatment with this medication. The 28 days following an XR naltrexone injection were 

counted as days of XR naltrexone treatment since the medication is presumed to be active 

during this period.

Episodes that included only psychosocial services were categorized as psychosocial 

treatment only. Episodes that included medication with or without psychosocial treatment 

were categorized by the type of medication received. The small number of treatment 

episodes that included more than one type of medication treatment were excluded from 

analyses. Individuals could undergo multiple treatment episodes within the data set. Detailed 

inclusion and exclusion criteria have been described previously (Mintz et al., 2020) and are 

outlined in Supplementary Figure 1.

AUD was defined by ICD-9 and 10 codes (Supplementary Table 1). As with OUD 

diagnoses, we classified AUD diagnoses by severity: persons with an ICD-9 or -10 code 

corresponding to alcohol abuse or intoxication was placed in the less severe “alcohol abuse” 

category and those with an ICD code corresponding to alcohol dependence and more severe 

“alcohol dependence” category. Those with codes for both alcohol abuse and dependence 

(n=6,868) were excluded from analyses due to inability to determine from claims data which 

severity of illness predominated during the treatment episode of interest.

Our final sample, then included six subgroups: 1) opioid abuse without co-occurring AUD, 

2) opioid abuse and co-occurring alcohol abuse, 3) opioid abuse and alcohol dependence, 

4) opioid dependence without co-occurring AUD, 5) opioid dependence and co-occurring 

alcohol abuse and 6) opioid dependence and alcohol dependence.

2.3 Variables of Interest

The primary outcome for our first objective was OUD treatment type: buprenorphine, 

methadone, XR naltrexone, oral naltrexone, or psychosocial only. The primary outcome 

for our second and third objectives was six-month treatment retention.

Covariates included age, sex, insurance type, year, medical comorbidities, comorbid SUD 

illness, comorbid non-SUD psychiatric illness, and OUD diagnosis prior to current treatment 
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episode. Age was treated as categorical variable divided into five groups: 12–17, 18–25, 

26–34, 35–49, and 50–64. Because contributing health plans may change over time, binary 

indicator variables were assigned to each insurance cohort for each year included in the 

study period. More specifically, we created variables for the product of insurance status 

(Medicaid or commercial) and year and estimated a separate effect for each insurance-year 

cohort.

The Charlson Comorbidity Index was used as an indicator of overall health status, with 

higher scores indicating a higher severity of comorbid illness. The following SUD diagnoses 

were included as covariates: cannabis, cocaine, sedative, stimulant and other (composed of 

hallucinogen, inhalant, and “other” substance use disorder diagnostic codes). The following 

non-SUD psychiatric diagnoses were included as covariates: mood disorder (including 

depressive and bipolar disorders), anxiety disorder, psychotic disorder and personality 

disorder. ICD-9 and 10 codes used to identify comorbidities are included in Supplementary 

Table 1. SUD and non-SUD psychiatric disorders were included as covariates if there was 

a relevant diagnostic code in the six months prior to the start of the treatment episode or 

first day of treatment episode. Almost half of the episodes included a diagnosis of OUD 

without any treatment receipt that predated the current treatment episode; thus, previous 

OUD diagnosis was included as covariate.

Race/ethnicity was available only in Medicaid sample, so was not included as a covariate, 

but was included in descriptive analyses.

2.4 Analyses

Analyses were conducted with SAS® version 9.4. We used chi square and ANOVA tests to 

evaluate for demographic differences between groups. To examine the relationship between 

co-occurring AUD and type of OUD treatment received, we first calculated the unadjusted 

prevalence of a) any medication treatment and b) specific treatment type within each of the 

six clinical groups of interest. We then stratified the sample by opioid abuse or dependence 

status and used logistic regression to estimate adjusted effect sizes conferred by co-occurring 

alcohol abuse and co-occurring alcohol dependence relative to no AUD on likelihood of 

receiving medication treatment relative to psychosocial treatment alone.

To examine the associations between AUD and treatment type on six-month treatment 

retention, we used logistic regression to model the prevalence of retention as a function of 

co-occurring AUD status (no AUD, alcohol abuse, or alcohol dependence), treatment type, 

and the interaction between AUD status and treatment type while adjusting for covariates. 

We modeled retention for the opioid abuse and opioid dependence subgroups separately. 

We used the “lsmeans” option within SAS to produce adjusted prevalence estimates for 

six-month retention, which were equivalent to population margins based on covariates as 

observed in the sample.

For all analyses, we used the “survey” procedures within SAS to account for clustering of 

treatment episodes within individuals.
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3. Results:

3.1 Demographics and Clinical Characteristics of the Sample

Demographic information and clinical characteristics of the sample are shown in Table 1. 

Of the 211,047 treatment episodes included in analyses, 26.8% (n=56,545) were included in 

the opioid abuse category and 73.2% (n=154,502) were included in the opioid dependence 

category. Within the opioid abuse group, 5.8% (n =3,282) met criteria for alcohol abuse and 

10.3% (n=5,851) met criteria for alcohol dependence. Within the opioid dependence group, 

4.8% (n=7,348) met criteria for alcohol abuse and 7.8% (n=12,078) met criteria for alcohol 

dependence.

Most notably, those with co-occurring alcohol abuse or dependence had a higher overall 

disease burden compared to those without AUD: comorbid SUDs, comorbid non-SUD 

psychiatric illness, and a previous OUD diagnosis were all more common among persons 

with both OUD and AUD (Table 1).

3.2 Association between co-occurring AUD severity and OUD treatment type

Table 2 shows the prevalence of OUD treatment type by co-occurring AUD status among 

persons with opioid abuse and with opioid dependence. Surprisingly, persons with opioid 

dependence without co-occurring AUD were 33% less likely to receive any OUD medication 

compared to their opioid abuse counterparts (Table 2). Similar overall patterns of medication 

receipt were observed in the opioid dependence group as for the opioid abuse group. Persons 

with co-occurring alcohol abuse or dependence were less likely to receive any medication 

treatment than their OUD-only counterparts. Further, persons with co-occurring alcohol 

abuse or dependence were less likely to receive opioid agonist treatment and were more 

likely to receive either formulation of naltrexone compared to persons without co-occurring 

AUD.

Table 3 shows adjusted odds ratios reflecting the association between AUD status 

and severity and likelihood of OUD medication treatment type relative to psychosocial 

treatment. For both the opioid abuse the opioid dependence groups, co-occurring alcohol 

abuse or dependence was associated with decreased likelihood of OAT and increased 

likelihood of treatment with oral naltrexone compared to psychosocial treatment only. 

Alcohol dependence was associated with increased likelihood of treatment with XR 

naltrexone compared to psychosocial treatment alone regardless of OUD severity. Within 

both opioid abuse and opioid dependence groups, persons with co-occurring alcohol 

dependence had lowest odds of receiving OAT and highest odds of receiving naltrexone 

treatment in either formulation.

3.3 Associations between co-occurring AUD severity, OUD treatment type, and six-month 
retention

We modeled six-month retention as a function of co-occurring AUD severity, treatment 

type, and the interaction between co-occurring AUD and treatment type while adjusting for 

covariates. Separate models were conducted for the opioid abuse and opioid dependence 

groups; results are shown in Table 4. For both opioid abuse and opioid dependence models, 
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there were statistically significant main effects for alcohol dependence but not alcohol abuse, 

such that alcohol dependence was associated with decreased likelihood of retention. There 

were also significant main effects of treatment type such that buprenorphine, methadone and 

XR naltrexone were associated with higher likelihood of retention compared to psychosocial 

treatment alone in both the opioid abuse and the opioid dependence models.

Relatively few significant interaction effects between treatment type and AUD severity 

were observed. Among persons with opioid abuse, buprenorphine was statistically less 

effective in persons with co-occurring alcohol abuse relative to those without AUD, and 

methadone was more effective in persons with co-occurring alcohol dependence relative to 

those without AUD. Among those with opioid dependence, buprenorphine appeared to be 

more effective in those with co-occurring alcohol dependence relative to those without AUD. 

AUD severity did not appear to alter the effectiveness of XR naltrexone in either OUD 

group; among persons with opioid abuse, oral naltrexone was more effective among persons 

with co-occurring alcohol dependence relative to those without AUD.

As statistical significance does not always connote clinical significance, we illustrated 

modeled prevalence of six-month treatment retention adjusted for these and covariate effects 

to evaluate for clinically meaningful differences between groups. Retention patterns for 

those with opioid abuse are illustrated in Figure 1a and patterns for those with opioid 

dependence are illustrated in Figure 1b. Similar rank-ordering of retention by treatment 

type was observed regardless of OUD or AUD severity: OAT with either buprenorphine 

or methadone was associated highest retention prevalence, XR naltrexone was associated 

with lower retention compared to OAT but higher retention compared to oral naltrexone or 

psychosocial treatment.

Co-occurring alcohol abuse or dependence did not decrease the effectiveness of 

buprenorphine among those with opioid dependence; within the opioid abuse group, 

co-occurring alcohol abuse or dependence was associated with slightly lower retention 

compared to absence of AUD. Co-occurring alcohol abuse or dependence was not associated 

with decreased effectiveness of methadone among either opioid severity group, although 

wide confidence intervals for retention prevalence estimates within the opioid abuse 

subgroup limited interpretation of findings. Co-occurring alcohol abuse or dependence was 

not associated with increased effectiveness of XR naltrexone in the opioid abuse subgroup, 

although wide confidence intervals were noted. Among those with opioid dependence, co­

occurring alcohol dependence was associated with decreased effectiveness of XR naltrexone 

relative to those with alcohol abuse or no AUD. Co-occurring alcohol dependence was 

associated with decreased effectiveness of psychosocial treatment alone in both opioid 

severity groups, but the absolute differences in prevalence estimates compared to those with 

alcohol abuse or without AUD were fewer than 4%.

4. Discussion:

In this large, nationally representative cohort of persons with OUD, we found that for 

those with co-occurring alcohol abuse or dependence, treatment with buprenorphine or 

Mintz et al. Page 8

Drug Alcohol Depend. Author manuscript; available in PMC 2022 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



methadone was associated with greatest likelihood of six-month treatment retention, but 

were disproportionately under-prescribed.

To our knowledge, this is the first study to compare associations between OUD treatments 

and an indicator of treatment outcome in persons with OUD and co-occurring AUD. As 

FDA indications for OUD medications are specified for opioid dependence, we focus our 

interpretation of results on this subgroup. However, it is worth noting that in our database, 

persons with opioid abuse without co-occurring AUD were 40% more likely to receive 

treatment with buprenorphine than their opioid dependent counterparts. The finding that 

persons with more severe disease were substantially less likely to receive a highly effective 

evidence-based treatment was surprising, and warrants additional investigation in future 

studies.

In persons with the most severe forms of OUD and AUD—that is, those with opioid and 

alcohol dependence—OAT was superior to other treatments: buprenorphine was associated 

with 49% retention prevalence at six months and methadone was associated with 64% 

retention, compared to 30% for XR naltrexone, 19% for oral naltrexone and 15% for 

psychosocial treatment alone. Importantly, retention rates for OAT were similar in those with 

both opioid dependence and alcohol dependence to those with opioid dependence without 

co-occurring AUD, indicating that co-occurring AUD does not dramatically decrease the 

effectiveness of treatment with either buprenorphine or methadone among persons with 

opioid dependence.

Despite its superiority for treatment retention, we found that persons with opioid and 

alcohol dependence were significantly less likely to receive OAT compared to their 

counterparts without AUD: persons with opioid and alcohol dependence were approximately 

35% less likely to receive buprenorphine and 70% less likely to receive methadone 

compared to those with opioid dependence without co-occurring AUD. Further, they 

were also significantly less likely to receive any pharmacologic treatment relative to their 

opioid dependence-only counterparts—more than 60% of persons with concurrent opioid 

and alcohol dependence received no medication treatment. These findings are especially 

concerning given the high disease burden associated with the this group: persons with 

both opioid and alcohol dependence were more likely to have other SUD, psychiatric, 

and other medical comorbidities relative those without a comorbid AUD diagnosis. In 

a previous study, we found a similar phenomenon- adolescents with OUD had higher 

psychiatric comorbidities compared to their adult counterparts, yet were significantly less 

likely to receive pharmacologic treatment despite medication treatment being more strongly 

associated with treatment retention compared to psychosocial treatment alone (Mintz et al., 

2020). These results illuminate a significant treatment implementation gap and highlight the 

need to improve the provision of care for the most severely ill populations.

The low rate of OAT prescribed to persons with OUD and co-occurring AUD is likely 

in part be due to the relatively higher rates of naltrexone prescriptions we observed in 

that group. Among persons with opioid dependence, persons with co-occurring alcohol 

dependence were almost twice as likely to receive XR naltrexone and almost four times 

as likely to receive oral naltrexone relative to those without AUD. Though the nature of 

Mintz et al. Page 9

Drug Alcohol Depend. Author manuscript; available in PMC 2022 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



administrative claims data does not allow us to know for which substance use disorder 

a particular medication is being prescribed, our findings regarding naltrexone prevalence 

among persons with co-occurring AUD likely reflect that naltrexone carries FDA approval 

for both disorders and perhaps a subsequent belief among practitioners that naltrexone may 

therefore be particularly effective among persons with OUD and AUD. Our results indicate, 

however, that naltrexone does not confer a greater protective effect on treatment retention 

for persons with opioid and alcohol dependence, and XR naltrexone may be less effective in 

persons with both opioid and alcohol dependence relative to those with opioid dependence 

alone. Even for the subgroup for whom AUD was more severe than OUD- that is, those 

with opioid abuse and alcohol dependence- retention prevalence with either formulation of 

naltrexone were not superior to those without AUD.

The higher prevalence of naltrexone treatment among persons with opioid and alcohol 

dependence relative to persons with opioid dependence only may also reflect provider 

concern regarding overdose risk. As both OAT and alcohol can act as central nervous system 

depressants if consumed in excess, it is possible providers may hesitate to prescribe OAT in 

persons with OUD and AUD due to fears of increasing overdose risk. Our group recently 

showed, however, that buprenorphine is associated decreased risk of alcohol-related acute 

events as measured by emergency room or hospital visits in persons with OUD and AUD 

relative to no treatment (Xu et al., 2021), providing further evidence that OAT is safe and 

effective in this population.

Thus, our finding that co-occurring AUD was most strongly associated with decreased 

likelihood of receipt of the most effective medications, as well as receipt of any medication 

treatment highlights a significant implementation treatment gap in the high-risk population 

of persons with OUD and AUD.

4.1 Limitations

The use of administrative data offers the opportunity to capture a large sample size in a real­

world setting and increase our knowledge of an understudied population, but is not without 

limitations. Covariates were limited to those provided in the data set; there may be important 

confounding variables for which we could not adjust. For example, race/ethnicity was not 

provided for the commercial insurance database and thus was not included as a covariate in 

our analyses. As our main sample was an OUD population, we focused our treatment types 

on medications approved for OUD, and thus we did not examine the effectiveness of other 

pharmacologic treatment approved for AUD such as disulfiram or acamprosate. Whether co­

administration of these medications with OUD medication treatment in persons with OUD 

and AUD is affects treatment outcomes an important area of future research. It is important 

to note our sample was restricted to those with an OUD diagnosis and treatment claim who 

had received an AUD diagnosis prior to or within the first week of the OUD treatment 

episode that was analyzed. As only a minority of persons with substance use disorders 

receive treatment (Substance Abuse and Mental Health Services Administration, 2019) our 

results may not generalize to all persons with OUD and AUD. Finally, treatment retention 

does not necessarily indicate sobriety; however, given the growing data indicating treatment 

retention is correlated with increased likelihood of sobriety (Kakko et al., 2003; Mattick et 
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al., 2014) and that six-month treatment retention in persons taking OAT in particular may 

be correlated with decreased risk of overdose (Wakeman et al., 2020), treatment retention 

remains an important proxy for treatment success.

5. Conclusions

Pharmacologic treatment, especially buprenorphine and methadone, is associated with 

improved six-month treatment retention in persons with opioid and alcohol dependence. 

Despite their effectiveness, persons with opioid and alcohol dependence are less likely 

to receive buprenorphine or methadone compared to persons with opioid dependence 

alone, highlighting a need to improve implementation of evidence-based treatment in this 

particularly high-risk population.
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Highlights:

1. Opioid agonist therapy improves treatment retention in persons with OUD 

and AUD.

2. Co-occurring AUD does not decrease effectiveness of opioid agonist therapy.

3. Opioid agonist therapy is under-prescribed to persons with OUD and AUD.
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Figure 1a. 
Predicted prevalence of six-month treatment retention by among persons with opioid abuse 

by treatment type and co-occurring alcohol use disorder severity.

Model adjusted for alcohol use disorder disease severity, opioid use disorder treatment 

type, disease severity*treatment type, sex, age, insurance-year cohort, previous opioid use 

disorder diagnosis, comorbid sedative, cocaine, stimulant, cannabis and other substance use 

disorder(s), comorbid mood, anxiety, psychotic and personality disorder(s), and medical 

comorbidities.

*p<.05, ***p<.001, ****p<.0001.
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Figure 1b. 
Predicted prevalence of six-month treatment retention by among persons with opioid 

dependence by treatment type and co-occurring alcohol use disorder severity.

Model adjusted for alcohol use disorder disease severity, opioid use disorder treatment 

type, disease severity*treatment type, sex, age, insurance-year cohort, previous opioid use 

disorder diagnosis, comorbid sedative, cocaine, stimulant, cannabis and other substance use 

disorder(s), comorbid mood, anxiety, psychotic and personality disorder(s), and medical 

comorbidities.

**p<.01, ***p<.001, ****p<.0001.
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