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INTRODUCTION

• Alcohol use disorder (AUD) is a medical condition 

characterized by the lack of control over one’s 

drinking with periods of heavy drinking with or without 

large daily consumption of alcohol.1

• In the United States, according to the 2022 National 

Survey on Drug Use and Health (NSDUH), there are 

about 29.5 million people, 12 years or older, who had 

AUD in the past year.2

• Out of which, only 7.6%(2.2 million adults) received 

treatment in the past year for AUD. 3 Thus, there is 

significant undertreatment for AUD. 

• The COMBINE (Combined Pharmacotherapies and 

Behavioral Interventions) randomized controlled trial is 

one of the largest evaluations of AUD treatments with 

subsequent a short-term cost-effectiveness study 

however the long term cost effectiveness of AUD 

treatments are unknown.4.5
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Strengths:

• This study leverages long-term drinking trajectories to 

assess long-term cost effectiveness of AUD treatments 

which is difficult to capture through trial studies. 

• Age-specific and AUD-specific productivity, 

consumption, crime and accident costs were 

incorporated to better reflect societal costs.

Limitations: 

• As the COMBINE trial only provides information on one 

treatment session, it was assumed that patients would 

not seek future treatments during their lifetime.

• Patients in medium risk AUD state were exposed to 

probabilities of adverse events and labor force 

participation associated with those who had a relapse 

as data was only available for relapse or no relapse 

state.
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Key Findings:

• MM+Acamprosate+Naltrexone dominated all other 
treatments in base case analysis. 

• This treatment had a discounted cost of  $713,247, 
discounted QALYs of 17.31, 7.01 relapse years and 37.76 
survival years. 

Treatments: Nine mutually exclusive combinations. All 
participants in eight groups received medical 
management(MM) and were randomized to receive 
matching placebo, acamprosate or naltrexone or both, 
with or without a combined behavioral intervention 
(CBI).The ninth group received CBI only without MM.

Participants: Patients with AUD that participated in the 
COMBINE trial where they received one of the 9 treatment 
options for a 16-week period. The mean starting age for 
the model was 44 years old with 10 years of standard 
deviation.

Primary outcomes: Costs in 2023 US dollars, Quality-
adjusted life years (QALYs), Years in relapse (≥5 standard 
drinks per day for men and ≥4 drinks per day for women4), 
and Survival

Model Structure:

• A decision tree combined with Markov model was 

developed using TreeAge 2023 software. 

• An American societal perspective, yearly cycle length, 

and lifetime time horizon was used. Costs and QALYs 

were discounted by 3%​.

• The decision tree captured probability of relapse one 

year post treatment as reported in the COMBINE trial.

• Patients then entered a Markov model with five AUD 

risk states and a death state that estimated lifetime 

probability of relapse and AUD related mortality. 

Figure 1: Decision Tree and Markov Model

Transition Probabilities and Model Inputs:

• Long-term drinking trajectories of alcohol-dependent 
treated population obtained from a study by Barbosa et al. 
were used as transition probabilities for the Markov 
model.6  Additionally, utilities for each AUD risk states were 
acquired from Barbosa et al.7

• 3 sets of transition probabilities were used for the 5 AUD 
risk states: 0–3 years, 3–8 years and 8+ years.6

• Treatment cost that incorporated medication, space, labor, 
and laboratory costs were derived from a study by Zarkin
et al.6 Treatment costs also included patient time costs.8

• Societal costs due to crime and automobile accidents also 
were also included.8​

• AUD risk state- and age-specific labor force participation 
probabilities were used to determine productivity costs. 
Age-specific consumption costs were incorporated.8

• Cost estimates were converted to 2023 US dollars by 
using the Consumer Price Index calculator. 

• AUD risk state- and age-specific relative risk of mortality  
from a meta-analysis were applied to the Actuarial Life 
Tables.9,10

• The additional sensitivity analysis using hazard ratios for 
mortality with AUD also showed 
MM+acamprosate+naltrexone dominating all other 
treatments. 

• Study objectives: This study estimated the life-time  

cost-effectiveness of nine AUD treatments​.

Conclusions:

❖ Medical management + acamprosate + naltrexone was 

determined to be the most cost-effective treatment.

❖ However, there is high uncertainty in this finding as 

nearly all the AUD treatments examined have similar 

survivals and quality adjusted survivals. 

❖ Since the costs and QALYs of the nine treatments only 

vary slightly, receiving any treatment for AUD may be 

beneficial for patients.

• One way sensitivity analysis identified age, utility of the 
abstinence and low risk states, and start age as some of the 
most influential parameters. 

Table 1: Lifetime Cost and QALYs of Nine Mutually 

Exclusive AUD Treatment Strategies

Figure 2: Tornado diagram-Top 12 influential model 

parameters

Table 2: Monte Carlo(PSA) Acceptability for Each

Strategy at $100,000 WTP

AUD: Alcohol Use Disorder;               

CBI: Combined Behavioral Intervention; 

M:Markov Model

WTP: Willingness to Pay; MM: Medical Management; CBI: Combined Behavioral Intervention

Analysis:

• Incremental cost-effective ratio (ICER) was used to 

evaluate cost-effectiveness of AUD treatments. A 

Willingness to Pay Threshold (WTP) of $100,000/QALY 

was used. 

• Deterministic and probabilistic sensitivity analysis (PSA) 

were performed to assess parameter uncertainty. 

• PSA was performed with 10,000 iterations. Gamma 

distribution was applied to all costs and beta distribution 

was applied to probabilities and utilities values. 

• An additional sensitivity analysis was conducted using 

hazard ratios for AUD related mortality derived from a 

cohort study.11

MM: Medical Management; QALY: Quality-adjusted life years; Abs.: Absolute

Markov State Transition Diagram

Treatment Strategy Costs ($)

Effectiveness 

(QALY)

ICER: 

Dominance

Number of 

relapses

Survival 

(years)

MM+Acamprosate+

Naltrexone $713,247 17.311 Undominated 7.008 37.765

MM+Naltrexone $713,736 17.309 Abs. Dominated 7.117 37.773

MM+CBI 

+Naltrexone $714,045 17.309 Abs. Dominated 7.075 37.770

MM+CBI 

+Acamprosate $714,477 17.308 Abs. Dominated 7.146 37.775

MM+Acamprosate $714,552 17.306 Abs. Dominated 7.269 37.784

MM+CBI +Placebo $714,974 17.305 Abs. Dominated 7.273 37.784

MM+Placebo $715,238 17.302 Abs. Dominated 7.441 37.797

MM+CBI 

+Acamprosate+Naltr

exone $715,590 17.303 Abs. Dominated 7.386 37.793

CBI only $716,181 17.299 Abs. Dominated 7.601 37.809

Strategy Acceptability Strategy Acceptability

MM+Placebo 52.4% MM+CBI +Naltrexone 1.6%

MM+Naltrexone 17.3% MM+CBI +Placebo 1.4%

MM+Acamprosate

+Naltrexone 8.9% MM+CBI +Acamprosate 1.3%

MM+Acamprosate 8.7%

MM+CBI 

+Acamprosate+Naltrexone 1.1% 

CBI only 7.2%

NMB: Net Monetary Benefit; EV: Expected Value; AUD: Alcohol Use Disorder; COMBINE: Combined 

Pharmacotherapies and Behavioral Interventions
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