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• Opioid epidemic is a complex public health crisis in the US.
• In 2020, 2.7 million people aged 12 or older in the US had an opioid use disorder (OUD).
• Of the 107,622 drug overdose deaths in 2021, about 75% of them involved opioids.

Opioid Epidemic

Figure: HHSFigure: NIDA; Source: CDC WONDER



• 3 FDA-approved medications for opioid use disorder (MOUD) are effective for lowering 
the risk of OUD and opioid overdose based on trial results.
o Methadone
o Buprenorphine
o Naltrexone

• Real-world effectiveness can be affected by availability and dosing frequency.

Medications for OUD (MOUD)



• Goal: Estimating the comparative effectiveness of methadone vs buprenorphine in
reducing opioid-related acute care use (emergency department or inpatient visits) 
among OUD patients.
• Question: Is methadone more effective in reducing opioid-related acute care use relative 

to buprenorphine in patients with OUD?
• Design: A retrospective comparative intent-to-treat cohort study

MOUD and Healthcare Visits



• Target: Methadone
• Comparator: Buprenorphine
• 3 outcomes: Acute care use defined as inpatient, ER, or inpatient ER visit with a diagnosis of

o OUD or opioid overdose
o OUD
o Opioid overdose

Study design



Target / Comparator Cohort Definitions

Cohort 
name 

Entry event / Inclusion criteria Exit criteria

Methadon
e (target)

• At least 1 drug exposure to 
methadone during an inpatient, 
ER, or inpatient ER visit caused 
by OUD or opioid overdose. 

• At least 16 years old. 

• End of observation period. 
• Switched drug to 

buprenorphine or 
naltrexone. 

Buprenor
phine 
(comparat
or)

• At least 1 drug exposure to 
buprenorphine during an 
inpatient, ER, or inpatient ER 
visit caused by OUD or opioid 
overdose. 

• At least 16 years old. 

• End of observation period. 
• Switched drug to methadone 

or naltrexone. 



Outcome Cohort Definitions

Cohort name Cohor
t size

Entry event / inclusion criteria Exit criteria

OUD or opioid 
overdose

36166 • At least 1 inpatient, ER, or 
inpatient ER visit due to OUD 
or opioid overdose. 

• At least 16 years old. 

• End of 
observation 
period. 

OUD 31062 • At least 1 inpatient, ER, or 
inpatient ER visit due to OUD. 

• At least 16 years old. 

• End of 
observation 
period. 

Opioid 
overdose

11580 • At least 1 inpatient, ER, or 
inpatient ER visit due to opioid 
overdose. 

• At least 16 years old. 

• End of 
observation 
period. 



• Type: Electronic health records 
(EHRs)
• Source: Data are from the BJC 

HealthCare network
o 14 hospitals 
o ~2 million patients

• Format: OMOP common data 
model v5.3

Data



Define cohorts on ATLAS. 

Generate cohorts with 
ROhdsiWebApi and 
CohortGenerator.

Cohort creation

Run cohort diagnostics with 
CohortDiagnostics.

Run cohort characterization with 
Characterization. 

Cohort evaluation

Workflow

Extract cohort features with FeatureExtraction and 
CohortMethod.

Create study population with CohortMethod.

Build large-scale propensity score model and match 
1:1 on propensity score with CohortMethod . 

Fit the Cox PH outcome model to estimate the 
hazards ratio with CohortMethod.

Population-level effect estimation

Run covariate balance and equipoise diagnostics with 
CohortMethod.



Results



Cohort Characterization by Calendar Year

Methadone Buprenorphine



Demographics



Medical history



Medication use



Incidence rate

Cohort name Patients at risk Number of 
Outcome

Person-years Incidence rate 
(per 1000 person-years)

Methadone 4942 1568 21046.67 74.501092

Buprenorphine 6258 2310 13476.30 171.41198

Cohort name Patients at risk Number of 
Outcome

Person-years Incidence rate 
(per 1000 person-years)

Methadone 4942 1613 21046.84 76.6386

Buprenorphine 6258 2416 13476.79 179.2711

Cohort name Patients at risk Number of 
Outcome

Person-years Incidence rate 
(per 1000 person-years)

Methadone 4942 430 21046.84 20.43062

Buprenorphine 6258 472 13476.79 35.02317

Outcome: OUD or opioid overdose

Outcome: OUD

Outcome: opioid overdose



• Large-scale propensity score (LSPS) was used to match target and comparator with 1:1 
propensity score matching
o Adjust for 41,202 pre-treatment covariates

• Cox proportional hazards model was used to estimate the risk of inpatient or ED visit 
because of OUD

Population-Level Effect Estimation 



Effect on OUD or Opioid Overdose 

1618 patients 
after matching

Target: methadone
Comparator: buprenorphine
Outcome: OUD + overdose

Hazard ratio: 
0.96 (0.81, 1.13) 

Conclusion: No significant difference between methadone and buprenorphine in reducing OUD or opioid 
overdose related ER or inpatient visits. 



Effect on Opioid Overdose 
Target: methadone
Comparator: buprenorphine
Outcome: overdose

Hazard ratio: 
0.61 (0.38, 0.98)

Conclusion: Methadone was associated with a significantly lower risk of opioid overdose visits compared to 
buprenorphine. 



Results

Outcome Hazard Ratio with 95% CI
OUD or opioid overdose 0.96 (0.81, 1.13)

OUD 0.95 (0.80, 1.11)
Opioid overdose 0.61 (0.38, 0.98)



• Methadone was associated with lower risk of opioid overdose-related acute care visits.
• Methadone and buprenorphine had similar effect on reducing OUD or overdose acute 

care visits. 
• Treatment effect can vary among patients.

o Individualized effect estimation can reveal the effect heterogeneity.

• Looking for data partner! If interested, please reach out to linyingz [at] wustl.edu

Discussion and Conclusion



• Study GitHub repository: https://github.com/causailab/RWE-MOUD
• Study protocol: https://github.com/causailab/RWE-MOUD/blob/master/Protocol.html

Documentation

https://github.com/causailab/RWE-MOUD
https://github.com/causailab/RWE-MOUD/blob/master/Protocol.html
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