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Abstract

Objective: The crisis of opioid use puts a strain on resources in the United States and worldwide. 

There are three U.S. Food and Drug Administration-approved medications for treatment of opioid 

use disorder: methadone, buprenorphine, and injectable naltrexone (XR-NTX). The comparative 

effectiveness and cost vary considerably among these three medications. Economic evaluations 

provide evidence that help stakeholders efficiently allocate scarce resources. Our objective was to 

summarize recent health economic evidence of pharmacologic treatment of opioid use disorder 

interventions.

Methods: We searched PubMed for peer-reviewed studies in English from August 2015 through 

December 2019 as an update to a 2015 review. We used the Drummond checklist to evaluate 

and categorize economic evaluation study quality. We summarize results by economic evaluation 

methodology and pharmacologic treatment modality.

Results: We identified 105 articles as potentially relevant and included 21 (4 cost-offset and 17 

cost-effectiveness/cost-benefit). We found strengthened evidence on buprenorphine and methadone 

indicating these treatments are economically advantageous compared to no pharmacotherapy, but 

limited evidence on XR-NTX. Only half of cost-effectiveness studies used a generic preference

based measure of effectiveness, limiting broad comparison across diseases/disorders. The disease/
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disorder-specific cost-effectiveness measures vary widely, suggesting a lack of consensus on the 

value of substance use disorder treatment.

Conclusion: We found studies that provide new evidence supporting the cost-effectiveness of 

buprenorphine compared to no pharmacotherapy. We found a lack of evidence supporting superior 

economic value for buprenorphine versus methadone suggesting both are attractive alternatives. 

Further economic research is needed on XR-NTX, other emerging pharmacotherapies, treatment 

modalities, and dosage forms.

Précis

There is new evidence on buprenorphine and strengthened evidence on methadone indicating both 

are economically advantageous treatments for opioid use disorder.

Keywords

opioid use disorder; cost-effectiveness analysis; cost-benefit analysis; healthcare utilization; cost 
offset; systematic review

INTRODUCTION

Approximately 27 million people worldwide have an opioid use disorder (OUD) including 

2.1 million people in the United States.1,2 Opioids were involved in nearly 400,000 deaths 

worldwide and 48,000 deaths in the U.S. in 2017.3,4 The annual economic cost to the 

U.S. for OUD is estimated at $787 billion (2018USD) consisting of excess healthcare 

utilization, premature mortality, reduced workplace productivity, and criminal activity.5 

Nonetheless, recent estimates indicate that only a third of people in the U.S. with OUD 

receive specialty treatment,1,2 and only one-fifth of those in treatment receive evidence

based pharmacotherapy.6

Experts agree OUD should be addressed as a chronic condition, without a recommended 

time limit on treatment, yet treatment typically lasts less than six months.7–9 As first-line 

OUD treatment, the American Society of Addiction Medicine recommends FDA-approved 

pharmacotherapy: methadone, buprenorphine, or extended-release naltrexone (XR-NTX)10; 

new delivery systems and pharmacologic treatments are under investigation.11 The opioid 

agonist, methadone, is restricted in the U.S. to certified opioid treatment programs.12 

Buprenorphine, a partial agonist, is often combined with naloxone to prevent misuse, and 

can be prescribed in the U.S. in an office-based setting by providers who have received 

federal authorization (i.e., a DATA waiver) and can be administered daily in a sublingual 

form, or through an extended-release implant or injection.10,13 Naltrexone, an opioid 

antagonist, administered for OUD as a long-acting injection, approximately once every 28 

days, requires patients to be abstinent from opioids prior to initiation. Oral naltrexone is 

characterized by low patient acceptance and high non-adherence, and not recommended for 

OUD treatment.10 In 2018, buprenorphine or methadone were available in 86 countries to 

treat people with OUD, with methadone being the most common.14 XR-NTX uptake is low 

compared to methadone and buprenorphine.15
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Policymakers face limited and often shrinking budgets, and make decisions based on 

timeliness and clarity of evidence.16 A well-designed economic evaluation should inform 

decisions on how to allocate resources in a manner that will maximize desired outcomes 

(e.g., fewer opioid overdose events) subject to financial constraints. We sought to update 

the systematic literature review published by Murphy & Polsky in 2016,17 which found 

methadone economically advantageous but insufficient evidence for other medications, 

to improve our understanding of the quantity and quality of current evidence about the 

economic value of pharmacologic OUD interventions, and to identify policy-relevant gaps in 

the economic literature.

METHODS

Inclusion Criteria

We adopted the inclusion criteria used by Murphy & Polsky1 and excluded studies that 

were not economic evaluations of OUD interventions. For example, we excluded editorials; 

studies whose emphasis was treatment of a disorder other than opioids; and studies focused 

solely on identifying costs associated with OUD, as opposed to potential cost-offsets 

associated with treatment alternatives.

Search Strategy

We systematically searched PubMed, EMBASE, and Web of Science, according to recent 

recommendations,18 followed by a non-systematic, but meticulous review of Google Scholar 

to ensure we captured relevant articles. The search was conducted for the years 2015–2019 

and included combinations of terms from the following categories: (1) OUD treatment 

and (2) health economic analysis; see Appendix Table B1 for search terms and a sample 

electronic search strategy.

Data Extraction

Author1 screened the search strategy results - study titles, abstracts, and additional text 

– to identify relevant studies and managed using EndNote™ X9 (Clarivate Analytics, 

Philadelphia, USA). Any uncertainty regarding study inclusion was resolved by consensus 

with Author2 and Author3. Author1 then reviewed the full text of all studies meeting 

the inclusion criteria, and extracted the following information: study details (author, 

publication year, population, and country); study design (e.g., cost-effectiveness, cost

benefit, observational, decision analytic model, etc.); intervention and comparator(s); 

stakeholder perspective; time horizon; location/setting; funding sources; reported outcomes; 

and findings. As in the Murphy & Polsky study,1 we used the Drummond checklist2 to 

assess quality and categorized the studies as: poor (1–3 points); average (4–7 points); or 

good (8–10 points) (Appendix B).

Data Synthesis

Given the diversity in patient populations and health economic methods, we conducted a 

structured narrative synthesis (rather than a meta-analysis) to summarize current evidence. 

We used the term “buprenorphine-naloxone” only when articles specified the use of the 

coformulated medication; otherwise, the medication was noted as “buprenorphine.” We 

Onuoha et al. Page 3

Value Health. Author manuscript; available in PMC 2022 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



reported author definition of OUD (e.g., DSM-V OUD) and used “OUD” when not 

specified. We classified detoxification, regardless of tapered medication use, to be non

pharmacologic treatment for OUD. We reported results in the currency and year in which 

they were published, if provided; otherwise, we inferred year from study references or 

denoted it as “unknown.” Strategies that were more-costly and less-effective (or less-costly 

and more-effective) than the comparator were labeled as “dominated” (or “dominant”), 

and, in accordance with best practices, we do not report a cost-effectiveness ratio. We 

summarized results by economic evaluation methodology (cost-offset/utilization vs. cost

benefit/cost-effectiveness studies), pharmacologic treatment (methadone, buprenorphine, 

or XR-NTX) or treatments (multiple medications), and treatment modality (e.g., patient

centered methadone versus methadone). If health economic results are not medication

specific (e.g. reported as opioid agonist treatment, OAT), we classified the study by majority 

medication.

Articles Excluded from Systematic Review after reading the abstract—We 

excluded 26 articles that were conference abstracts; 19 that focused solely on identifying 

the costs of opioid misuse, quality-of-life, or utilization outcomes; 17 that did not report 

health economic outcomes, or contain sufficient information on economic variables (e.g., no 

reported costs); 12 that were reviews of the literature; three that were trial protocols; four 

that did not include a pharmacologic treatment option; and three that were editorials.

RESULTS

We identified 3247 references for initial screening and ultimately removed 1051 

duplications. We identified 105 abstracts as potentially relevant and included 21 in this 

review (Figure 1). We evaluated three articles as “average” quality per the Drummond 

checklist, and the remaining articles as “good” (Appendix B). We plotted the number 

of articles per year across both reviews and found approximately five articles per year 

from 2007–2019 (Figure 2). We identified five articles19–23 with at least one coauthor 

who reported industry sponsorships related to the published work (Appendix B); two 

sets of authors20,21 indicate employee sponsorship and all five studies indicate medication 

provision.

Cost and Utilization

Four of the 21 articles focused primarily on identifying cost-offsets associated with OUD 

treatment by evaluating changes in healthcare resource utilization. The four studies were 

observational studies and took place in the U.S. (Table 1). We categorized three articles as 

“average” quality and one as “good” (Figure 3, Appendix B).

Methadone compared to no pharmacologic treatment—Krebs et al.24 conducted 

a cost-offset analysis from the societal perspective using retrospective cohort data from 

California-specific databases of criminal justice and death records of justice-involved adults 

admitted to publicly-funded OUD treatment from 2006 to 2010. Over a hypothetical 6

month period, the authors calculated the difference in criminal justice system costs for 

people recently de-incarcerated receiving OUD pharmacotherapy, compared to those who 
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only received detoxification. The authors estimated the daily cost of crime to be $126 

(2014USD) lower for people who received OUD pharmacotherapy (median duration 161 

days) and $144 lower for people who received detoxification (median duration 19 days). 

Over 6 months, the state would save $17,550 in criminal justice and victimization costs 

for each justice-involved adult receiving OUD pharmacotherapy, compared to detoxification 

alone.

Buprenorphine treatment modalities—Hsu et al.25 conducted a retrospective cohort 

analysis of a comprehensive care practice integrating primary care and buprenorphine for 

OUD treatment, compared to buprenorphine offsite at outpatient practices participating in 

a large Medicaid managed care organization in Maryland. Patients receiving integrated 

primary care and buprenorphine had higher OUD treatment retention (79% vs 61%; p 

<0.001) and lower total healthcare costs (-$4554 unknown USD; p <0.001), with lower 

inpatient costs (-$2609, p = 0.001) offsetting the higher cost of buprenorphine ($987; p 

<0.001).

Multiple Medications: combinations of at least two of methadone, 
buprenorphine, XR-NTX—Shah et al.21 conducted a retrospective cohort analysis of 

adults meeting DSM-IV criteria for opioid dependence with at least two administrative 

claims (MarketScan Commercial®) for XR-NTX, buprenorphine, or methadone, or at least 

three claims for non-pharmacologic treatment within a period of 45 days of an initial OUD 

treatment visit from 2011–2014. Baseline costs were defined as twelve months before the 

initial treatment visit, and follow-up costs as the twelve months post initial OUD treatment 

visit. Total healthcare costs increased between baseline and follow-up for the buprenorphine, 

methadone, and no-medication cohorts (+43%, +48%, and +39%, p <0.05, respectively); the 

change in costs among the XR-NTX cohort was not statistically significant.

Mohlman et al.26 conducted a serial cross-sectional analysis of Vermont Medicaid 

beneficiaries with ICD-9 codes indicative of OUD between 2008 and 2013. Beneficiaries 

who received methadone or buprenorphine were compared to beneficiaries who received 

non-pharmacologic treatment only. On average, beneficiaries receiving pharmacologic 

treatment accrued $412 (unknown USD; p=0.07) less, annually, in general healthcare 

expenditures. When OUD treatment costs were excluded, beneficiaries receiving 

pharmacologic treatment accrued $2,409 (p<0.01) less in annual healthcare costs than the 

non-pharmacologic treatment group due to significantly lower utilization rates of inpatient, 

outpatient, and ancillary healthcare services. Primary care physician and surgical specialist 

visits did not differ significantly between the two groups.

Cost-Effectiveness and Cost-Benefit

The remaining 17 articles were CEAs or cost-benefit analyses of OUD pharmacotherapies. 

We assigned a “good” quality score to all studies (Table 2, Figure 3, Appendix B). Cost

effectiveness thresholds varied amongst studies (Table 3).

Methadone compared to no pharmacologic treatment—Idrisov et al.27 conducted 

a modeling study from the healthcare-system perspective in Russia to predict the 

Onuoha et al. Page 5

Value Health. Author manuscript; available in PMC 2022 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



implementation costs and disability-adjusted life years (DALYs) associated with methadone, 

compared to no methadone. The authors modeled hypothetical cohorts of people with 

OUD across scenarios where 3.1% to 55.0% of the population has access to methadone, 

resulting in a projected 49,739 to 898,958 DALYs averted and $17 million to $308 million 

(2015USD) saved over a 10-year period, resulting in a cost-per-DALY averted of $343 

across all scenarios.

Vuong et al.28 conducted a cohort analysis of adults in Vietnam with OUD in a 

community-based voluntary methadone program, versus a compulsory rehabilitation center, 

for up to 2 years.29 The authors conducted analyses from the OUD treatment-sector 

perspective and included participant costs in sensitivity analyses. Over a 3-year time-period, 

methadone cost $4,108 (2013USD) less than the compulsory rehabilitation center, and 

participants taking methadone had 344 (p<0.001) additional drug-free days compared 

to compulsory rehabilitation center participants, suggesting that voluntary methadone 

dominates compulsory rehabilitation.

Gisev et al.30 conducted a cost-effectiveness analysis (CEA) of methadone compared to no 

pharmacotherapy in an observational cohort of recently-released, justice-involved persons 

in Australia with OUD. The authors included treatment provider, criminal justice system, 

and crime costs to calculate the cost per life-year-saved within 6 months of first prison 

release. The point estimates indicate that methadone dominated no-pharmacotherapy, and 

was cost-effective with 97% certainty at a willingness to pay of $500 per life-year-saved 

(2012AUD).

Krebs et al.31 conducted a decision analysis using a semi-Markov cohort model to compare 

immediate access to methadone, to short-term, medically-managed withdrawal in California 

among adults initially presenting for publicly-funded treatment for OUD. The authors used a 

societal perspective, including healthcare and criminal justice costs, over a lifetime horizon. 

In the base-case, immediate access to medication dominated detoxification, providing an 

additional 0.42 QALYs at a lower average cost of $78,257 (2016USD) per-person. The 

estimated lifetime savings were $3.8 billion for the nearly 50,000 people in California with 

OUD.

Methadone treatment modalities—Dunlap et al.32 conducted a CEA alongside a U.S. 

randomized controlled trial (RCT) of adults newly admitted to patient-centered methadone, 

a strategy based on patient preferences, values, and needs,33 compared to methadone alone. 

The authors determined that patient-centered methadone would be cost-effective with at 

least 50% certainty at a willingness-to-pay threshold of $220 per abstinent-day (2015USD), 

and with ~50% certainty at a willingness-to-pay threshold of $1,300 per percentage-point 

increase in patients no longer meeting DSM-IV criteria for opioid dependence at 12 months; 

however, methadone alone would be cost-effective with ~75% certainty at willingness-to

pay threshold of $5,000 per percentage-point increase in patients with a negative opioid 

urine screen.

Buprenorphine-naloxone compared to no pharmacologic treatment—Busch et 

al.34 conducted a CEA alongside an RCT of patients with a DSM-IV OUD diagnosis 
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presenting at an urban ED in the U.S. The study arms were: 1) brief intervention with 

buprenorphine-naloxone initiated in the ED, 2) brief intervention with facilitated referral to 

community-based treatment, and 3) referral alone. From a healthcare-system perspective, 

ED-initiated buprenorphine-naloxone was cost-effective compared to brief intervention or 

referral alone with 99% certainty, assuming a willingness-to-pay of $30 (2013USD) per one 

percentage-point increase in the probability a patient is engaged in treatment at 30 days, and 

50% certainty assuming a willingness-to-pay of $100 per opioid-free day.

Dunlop et al.35 estimated the cost-effectiveness of buprenorphine-naloxone to an open-label 

waitlist (i.e., no clinical intervention) alongside an RCT including 1) healthcare perspective 

only and 2) healthcare + criminal justice (i.e. cost-of-crime) perspectives in 50 patients with 

DSM-IV heroin dependence in Australia. From the healthcare perspective, buprenorphine

naloxone compared to waitlist cost an additional $18.42 (95% CI: 4.50 to 28.49, 2009AUD) 

per heroin-free day. When crime costs were included, the authors found an estimated net 

savings of $8,273 over the 12-week intervention period.

Barocas et al.36 constructed a decision analytic model to evaluate the cost-effectiveness of 

OUD treatment for persons co-infected with HIV and HCV. The treatment arms were 1) 

standard HIV/HCV care integrated with onsite buprenorphine-naloxone, and 2) standard 

HIV/HCV care with referral to offsite OUD care (treatment as usual, TAU). The authors 

conducted analyses from the U.S. healthcare perspective with a lifetime horizon. In the base 

case, buprenorphine-naloxone was cost-effective at $57,100/QALY (2017USD) compared 

to a willingness-to-pay threshold of $100,000/QALY. The cost-effectiveness results were 

robust in sensitivity analyses unless buprenorphine-naloxone was 75% less effective than the 

base case and the cost was equal to or greater than the base-case estimate.

Buprenorphine-naloxone treatment modalities—Carter et al.19 developed a Markov 

model to analyze the cost-effectiveness and cost-benefit of subdermal implantable 

buprenorphine, compared to sublingual buprenorphine-naloxone, from a U.S. societal 

perspective. Subdermal implantable buprenorphine dominated sublingual buprenorphine 

in the base-case and 89% of probabilistic sensitivity analyses, assuming a willingness-to

pay threshold of $50,000/QALY (2016USD). The authors also calculated incremental net 

monetary benefit. Valuing QALYs at $50,000, the authors found favorable results for 

subdermal implantable buprenorphine compared to sublingual buprenorphine ($20,812 vs 

$15,099; p <0.05).

XR-NTX versus no pharmacologic treatment—Murphy et al.23 conducted a CEA 

alongside an RCT comparing XR-NTX to counseling with offsite referral among 

community-dwelling, justice-involved persons. The authors conducted analyses from the 

U.S. taxpayer perspective over the 25-week intervention period, and the entire 78-week 

observation period. The probability that XR-NTX was cost-effective at 25 weeks ranged 

from 10% with a willingness-to-pay threshold of $100,000/QALY, to 62% with a threshold 

of $200,000/QALY; at 78 weeks the respective probabilities were 59% and 76%.

Unspecified medications (methadone or buprenorphine) compared to no 
pharmacologic treatment—Morozova et al.37 developed a compartmental model of 
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people at-risk for, or living with OUD in 3 Ukrainian cities to assess the cost-effectiveness 

of plausible, scale-up strategies of opioid agonist treatment (methadone or buprenorphine) 

versus standard of care (no pharmacological treatment), from the payer perspective at 10 

years. The authors used a willingness-to-pay threshold of 3 times the Ukrainian GDP 

($6,555/QALY, 2016USD) and found increases in capacity (Kyiv: 12.2-fold increase, 

Mykolaiv: 2.4-fold increase, Lviv: 13.4-fold increase) to be cost-effective with modest 

amounts of people in treatment (20%, 11%, 17%, respectively), as reaching maximum 

capacity was not efficient due to limited demand.

Multiple Medications: combinations of two or more of: buprenorphine, 
methadone, injectable hydromorphone, injectable diacetylmorphine, 
injectable naltrexone—Bansback et al.38 developed a lifetime decision analytic cohort 

model informed by a 6-month randomized clinical trial of people who inject opioids long

term in Canada, with at least two attempts at treatment (including one with methadone). The 

authors included three strategies: injectable hydromorphone, injectable diacetylmorphine, 

and methadone. Injectable hydromorphone and injectable diacetylmorphine had similar 

costs and benefits. Hydromorphone and diacetylmorphine had a 67% and 75% probability of 

dominating methadone, respectively.

Kenworthy et al.20 modelled the cost-effectiveness of buprenorphine and methadone 

compared to no pharmacologic treatment for persons with OUD. From the U.K. 

healthcare-system perspective, the cost-effectiveness ratios were £13,923/QALY (2016GBP) 

for buprenorphine and £14,206/QALY for methadone, compared to no medication; 

buprenorphine and methadone were not compared directly. At a willingness-to-pay 

threshold of £30,000/QALY, buprenorphine and methadone were cost-effective in >60% 

of simulations. From the societal perspective, buprenorphine and methadone dominated no 

medication, resulting in a savings of £14,032 for buprenorphine or £17,174 for methadone, 

however, no level of certainty was indicated.

King et al.39 developed a Markov model to evaluate the cost-effectiveness of office-based 

buprenorphine compared to methadone dispensed at a specialized clinic, among a U.S. 

cohort of adults with OUD. The evaluation was conducted from a third-party-payer 

perspective, with effectiveness measures of patients retained in treatment and number of 

opioid-free weeks. The incremental cost-effectiveness ratio for methadone compared to 

buprenorphine was $10,437 (2014USD) per-patient-retained-in-treatment at 1 year; however, 

the results were sensitive to the cost of methadone: a 10% reduction of the cost led 

methadone to dominate buprenorphine, while a 10% increase led methadone to exceed the 

a priori willingness-to-pay threshold of $14,000 per-patient-retained-in-treatment at 1 year. 

The $14,000 threshold was based on the estimated excess annual cost to third party payers 

for adults with OUD.40–42 Methadone had an incremental cost-effectiveness ratio of $8,515 

per-additional-opioid-free week gained compared to buprenorphine, but no value threshold 

was defined.

Premkumar et al.43 developed a Markov model to assess the cost-effectiveness of 1) 

methadone; 2) buprenorphine; or 3) detoxification, which included a 14-day taper of 

buprenorphine, for the management of OUD during pregnancy in the U.S. The authors 
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conducted the analysis from a healthcare-payer perspective at 1 year. At a willingness

to-pay threshold of $100,000/QALY (2017USD), buprenorphine (71%) was preferred 

versus methadone (4%) or detoxification (26%). In deterministic sensitivity analyses, 

buprenorphine remained cost-effective except in cases of modest reductions in cost of 

methadone (> 8%) or substantial reduction in detoxification costs (>79%).

Marsden et al.22 conducted a CEA alongside an RCT of patients in the U.K. engaged in 

OUD pharmacotherapy for at least 6 weeks, who used cocaine or opioids in the past 28 days. 

Participants were randomized to pharmacotherapy or pharmacotherapy plus a psychosocial 

intervention (PSI). From a societal perspective at 18 weeks, the probability that the PSI 

was cost-effective relative to TAU was 60% and 67% at the NICE44 willingness-to-pay 

thresholds of £20,000/QALY and £30,000/QALY (2016GBP), respectively, and decreased to 

36% and 56%, respectively, from a limited healthcare perspective. PSI was cost-effective in 

at least 50% of simulations at a willingness-to-pay threshold of £30 per 1% improvement 

in treatment response probability and 87% at £1,000 per 1% improvement in treatment 

response probability.

Murphy et al.45 conducted a CEA alongside an RCT, comparing XR-NTX to buprenorphine

naloxone among 570 adults with OUD seeking treatment in a U.S. inpatient or residential 

treatment program. The authors conducted analyses from the healthcare-sector and societal 

perspectives over the 24-week intervention and 36-week observation periods. From the 

healthcare-sector perspective, XR-NTX had less than a 5% chance of being cost-effective, 

compared to buprenorphine-naloxone, using the recommended range of $100,000 – 

$200,000 per QALY at 24 weeks, and a 20% chance of being cost-effective at 36 weeks. 

The respective probabilities of XR-NTX being cost-effective increased to 30% and 50% 

from a societal perspective. The likelihood of XR-NTX being cost-effective increased for 

each scenario when analyzing the per-protocol sample (i.e., participants who successfully 

initiated their assigned medication).

DISCUSSION

We identified 21 articles, 10 modeling (2 decision trees, 5 Markov models, 1 Monte Carlo 

microsimulation, 1 serial cross-sectional design, 1 compartmental model), 5 cohort analyses, 

and 6 randomized clinical trials, published from August 2015 through December 2019 that 

provide new health economic evidence supporting the use of OUD pharmacotherapy. Similar 

to Murphy and Polsky,17 we continue to find evidence supporting the economic value 

of methadone compared to no pharmacotherapy. Much of the evidence from this review 

supports buprenorphine as a cost-effective treatment compared to no pharmacotherapy, 

whereas prior findings on buprenorphine were quite limited.17 We found two RCTs on the 

economic value of XR-NTX. Although this is an improvement over the prior review, which 

only included one XR-NTX study, the evidence on the economic value of XR-NTX remains 

limited. We found an additional health economic study suggesting diacetylmorphine is 

preferred to methadone, adding to the mixed results on diacetylmorphine from the previous 

review. There was no previous evidence on hydromorphone.
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We found four studies focused on potential reductions in healthcare costs associated with 

treatment for OUDs.21,24–26 Results from these studies suggest OUD pharmacotherapy 

leads to lower healthcare resource utilization and expenditures than non-pharmacological 

therapies. Krebs et al.24 also found significantly lower criminal justice-related costs among 

participants who received methadone, compared to those who received detoxification only.

Of the 17 cost-effectiveness articles, only 11 reported cost/QALY or cost/DALY, which 

limits broad comparison of economic value across diseases/disorders, as QALYs and DALYs 

are the only effectiveness measures with commonly-accepted value thresholds. Of note, 

thresholds in the U.S., the U.K., Canada, and developing countries vary (Table 3, Appendix 

A). Five studies reported OUD-specific outcomes (e.g., cost/opioid-free-day), and one 

reported cost-benefit outcomes (e.g., net societal costs).

Three studies34–36 evaluated the cost-effectiveness of buprenorphine compared to no 

pharmacotherapy; however, only Barocas et al.36 reported QALYs gained as the 

effectiveness measure. Busch and colleagues34 used two OUD-specific outcomes, cost/

enrollment in formal addiction treatment at 30 days and cost/change in days of self

reported illicit opioid use in the past 7 days, while Dunlop et al.35 used heroin-free 

days as the effectiveness measure. The results in each case appeared favorable for 

buprenorphine, depending on the stakeholder’s willingness-to-pay. Four studies compared 

methadone to a non-pharmacological alternative,27,28,30,31 and two assessed methadone 

or buprenorphine relative to a non-pharmacological therapy.20,37 Altogether, these studies 

indicate buprenorphine and methadone are a good value, compared to non-pharmacological 

alternatives.

Two studies39,43 assessed the cost-effectiveness of methadone relative to buprenorphine. 

King et al.39 compared methadone to buprenorphine and the findings indicated methadone 

is preferred over buprenorphine, but results were sensitive to the cost of methadone. 

Premkumar et al.43 found buprenorphine preferred to methadone and no pharmacological 

treatment.

There were a limited number of studies evaluating alternative pharmacotherapies, 

modalities, and dosage forms. Dunlap et al.32 and Marsden et al.22 compared medication 

alone to medication plus a psychosocial intervention, and both found the latter option 

was preferred. Carter et al.19 compared subdermal implantable buprenorphine to sublingual 

buprenorphine, and found the former dominated the latter. Additionally, buprenorphine was 

compared to XR-NTX by Murphy et al.45 who found that buprenorphine was favored in 

most scenarios from a healthcare-sector perspective. In a separate study, Murphy et al.23 

compared XR-NTX to no-pharmacologic treatment and found the probability of XR-NTX 

being cost-effective varied from 10% to 76%.

Finally, Bansback et al.38 estimated the cost-effectiveness of injectable diacetlymorphine 

and injectable hydromorphone compared to methadone. Both diacetlymorphine and 

injectable hydromorphone had a high likelihood of dominating methadone, suggesting these 

treatment alternatives would be viable options for individuals with long-term injection 

opioid use who have not benefited from other pharmacotherapies.
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Limitations

First, our systematic review of the economics of OUD treatment did not include economic 

evaluations of harm reduction strategies for people with OUD, such as syringe exchange 

and naloxone distribution programs to prevent overdose. We identified a wide range of 

study designs, which limits cross-study comparability. Additionally, there was wide variation 

in study time horizons ranging from 30 days to lifetime. The studies also took place in 

seven countries, which may diminish comparability, as healthcare systems and OUD care 

delivery differ, although the majority of studies were conducted in the U.S. We used the 

Drummond checklist, as opposed to other potential rubrics,46,47 to ensure consistency with 

previously conducted reviews on this topic.17,48 We identified few articles on XR-NTX and 

scant studies on special populations, such as people with mental health comorbidities, who 

may require specific services during treatment.49,50

CONCLUSION

We found additional evidence that buprenorphine and methadone are economically 

advantageous OUD treatments; however, there remains no clear evidence supporting 

superior economic value for either one. We identified few research studies on XR-NTX, 

other emerging pharmacotherapies, treatment modalities, and dosage forms, indicating 

further economic research is needed. Similarly, there continues to be wide variation in 

research designs, perspectives, and outcomes, including disorder-specific measures, all of 

which limit comparisons to economic evaluations in general, as well as within the substance 

use disorder literature.
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Key Points for Decision Makers

• There is new evidence on buprenorphine and strengthened evidence on 

methadone indicating both are economically advantageous treatments for 

opioid use disorder compared to no pharmacotherapy.

• Approximately half of recent cost-effectiveness studies used a generic 

preference-based measure of effectiveness (i.e., quality-adjusted life 

years (QALYs) or disability-adjusted life years (DALYs)) limiting broad 

comparison across diseases/disorders as QALYs/DALYs are the only health 

economic effectiveness measures with commonly accepted value thresholds. 

There is wide variation in disease/disorder-specific measures thereby limiting 

comparisons within the substance use disorder literature.

• More economic evidence is needed on injectable naltrexone and novel 

treatment delivery modalities.
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Figure 1: 
Article selection process. OUD = opioid use disorder.
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Figure 2: 
Number of published economic evaluations of medication to treat OUD (2007 – 2019). *3 

of 4 publications in 2015 are summarized in Murphy & Polsky review;17 1 of 4 publications 

from 2015 are in included in this review.
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Figure 3. 
Results Venn diagram economic evaluation are OUD interventions. OUD = opioid use 

disorder; XR-NTX = injectable naltrexone
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