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Longitudinal Real-world patient EHRs
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Our study focused on the US population:
• De-identified electronic health records of 

117 million unique patients from the 
TriNetX Network platform, 66 healthcare 
organizations in the US

• Data elements: demographics, SDOHs, 
Lifestyles, diagnosis, medications, lab 
tests, procedures, genomics

• Mortality data: social security index, 
obituary 

• >20 years history

TriNetX: a global network of healthcare 
organizations and life science companies driving 
real-world research



Target trial emulation using real-world data

Randomized Clinical Trial or 
Target Trial:

I. Eligibility Criteria
II. Treatment Strategies

III. Treatment Assignment
IV. Outcomes
V. Follow-Up

VI. Causal Contrast of Interest
VII. Statistical Analysis

Emulation  of Target Trial:

I. Eligibility Criteria
II. Treatment Strategies

III. Treatment Assignment
IV. Outcomes
V. Follow-Up

VI. Causal Contrast of 
Interest

VII. Statistical Analysis

Trial Participants (hundreds)
Cost: $ 10-50 million 

Real-World Patients (millions)
Cost: $ <1 million



Semaglutide and alcohol use disorder (AUD)
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Semaglutide and AUD: 4 emulation target trials
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Trial #1 (AUD incidence): 
• 83,825 patients with obesity and no prior AUD
• Treatment strategy: Semaglutide (Wegovy) vs. 

other weight loss drugs

• Cohort matching: propensity-score matching 
for baseline characteristics

• Outcome: first-time AUD diagnosis
• Follow-up: 12-month

Trial #2 (AUD incidence): 
• 598,803 patients with type 2 diabetes and no 

prior AUD
• Treatment strategies: Semaglutide (Ozempic) vs. 

other anti-diabetic drugs
• Cohort matching: propensity-score matching for 

baseline characteristics
• Outcome: first-time AUD diagnosis
• Follow-up: 12-month

Trial #3 (AUD recurrence): 
• 4,254 patients with obesity and pre-existing 

AUD
• Treatment strategy: Semaglutide (Wegovy) vs. 

other weight loss drugs

• Cohort matching: propensity-score matching 
for baseline characteristics

• Outcome: subsequent medical encounter for 
AUD diagnosis

• Follow-up: 12-month

Trial #4 (AUD recurrence): 
• 22,113 patients with type 2 diabetes and pre-

existing AUD
• Treatment strategies: Semaglutide (Ozempic) vs. 

other anti-diabetes drugs
• Cohort matching: propensity-score matching for 

baseline characteristics
• Outcome: subsequent medical encounter for 

AUD diagnosis
• Follow-up: 12-month



Semaglutide (Wegovy) and reduced incident and 
recurrent AUD in patients with obesity
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Incident AUD diagnosis: 50% reduction Recurrent AUD diagnosis: 56% reduction



Semaglutide (Ozempic) and reduced incident and 
recurrent AUD in patients with type 2 diabetes
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Incident AUD diagnosis: 44% reduction Recurrent AUD diagnosis: 40% reduction

Wang W, Volkow ND*, Berger NA, Davis PB, Kaelber DC, Xu R*. Associations of semaglutide with incidence and recurrence of alcohol use disorder in real-world 

population. Nature Communications 2024.



Semaglutide and cannabis use disorder (CUD)
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Semaglutide and CUD: 4 emulation target trials
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Trial #1 (incident CUD): 
• 83,189 patients with obesity and no prior CUD
• Treatment strategy: Semaglutide (Wegovy) vs. 

other weight loss drugs

• Cohort matching: propensity-score matching 
for baseline characteristics

• Outcome: first-time CUD diagnosis
• Follow-up: 12-month

Trial #2 (incident CUD): 
• 587,849 patients with type 2 diabetes and no 

prior CUD
• Treatment strategies: Semaglutide (Ozempic) vs. 

other anti-diabetes drugs
• Cohort matching: propensity-score matching for 

baseline characteristics
• Outcome: first-time CUD diagnosis
• Follow-up: 12-month

Trial #3 (recurrent CUD): 
• 2,034 patients with obesity and pre-existing 

CUD
• Treatment strategy: Semaglutide (Wegovy) vs. 

other weight loss drugs

• Cohort matching: propensity-score matching 
for baseline characteristics

• Outcome: subsequent medical encounter for 
CUD diagnosis

• Follow-up: 12-month

Trial #4 (recurrent CUD): 
• 8,196 patients with type 2 diabetes and pre-

existing CUD
• Treatment strategies: Semaglutide (Ozempic) vs. 

other anti-diabetes drugs
• Cohort matching: propensity-score matching for 

baseline characteristics
• Outcome: subsequent medical encounter for 

CUD diagnosis
• Follow-up: 12-month



Semaglutide (Wegovy) and reduced incident and 
recurrent CUD in patients with obesity
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Incident CUD diagnosis: 44% reduction Recurrent CUD diagnosis: 38% reduction



Semaglutide (Wegovy) and reduced incident and 
recurrent CUD in patients with type 2 diabetes
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Incident CUD diagnosis: 60% reduction Recurrent CUD diagnosis: 34% reduction

Wang W, Volkow ND*, Berger NA, Davis PB, Kaelber DC, Xu R*. Association of semaglutide with reduced incidence and relapse of cannabis use disorder in real-

world populations: a retrospective cohort study. Molecular Psychiatry. 2024.



Semaglutide and tobacco use disorder (TUD)
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Semaglutide and TUD
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Emulation target trials:
• 222,942 patients with type 2 diabetes and pre-

existing TUD
• Treatment strategy: Semaglutide vs. each of 7 

other anti-diabetic drugs including other GLP-
1RAs.

• Cohort matching: propensity-score matching for 
baseline characteristics

• Outcome: subsequent medical encounter for 
TUD diagnosis, smoking cessation medication 
prescriptions, smoking cessation counseling

• Follow-up: 12-month

222,942 Patients with T2D and pre-existing TUD



Semaglutide and reduced medical encounters for TUD 
diagnosis
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12-30% reduction



Semaglutide and reduced smoking cessation medication 
prescriptions

16

40-70% reduction



Semaglutide and reduced smoking cessation counseling
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Wang W, Volkow ND*, Berger NA, Davis PB, Kaelber DC, Xu R*. Association of semaglutide with tobacco use disorder in patients with type 2 diabetes: target trial 

emulation using real-world data. Annals of Internal Medicine 2024

20-30% reduction



Semaglutide and opioid overdose
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Semaglutide and opioid overdose 19

33,006 Patients with T2D and pre-existing opioid use 
disorder

40-60% reduction in opioid overdose 



OvSemaglutide and suicidal ideations

 In July 2023. concerns raised by EMA and 
FDA about potential risk of suicidal thoughts 
associated with semaglutide.

 Our study showed that semaglutide was 
associated with a 50%–80% reduced risk. 
Published in Nature Medicine on January 5, 
2024

 6 days later on January 11, 2024,  FDA 
cleared semaglutide of suicidal risk

 3 months later in April 2024. EMA cleared 
semaglutide of suicidal risk



Semaglutide and substance use disorders: target 
trial emulation using real-world data

Randomized Clinical Trial or 
Target Trial:

I. Eligibility Criteria
II. Treatment Strategies

III. Treatment Assignment
IV. Outcomes
V. Follow-Up

VI. Causal Contrast of Interest
VII. Statistical Analysis

Emulation  Target Trial:

I. Eligibility Criteria
II. Treatment Strategies

III. Treatment Assignment
IV. Outcomes
V. Follow-Up

VI. Causal Contrast of 
Interest

VII. Statistical Analysis

Trial Participants (hundreds)
Cost: $ 10-50 million 

Real-World Patients (millions)
Cost: $ <1 million



Summary, limitations and future directions
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Summary:
•  Real-world data (RWD) supporting the potential preventive or therapeutic benefits 

of semaglutide on substance use disorders.
Advantages:
• Real-time, cost-effective: millions of people are taking semaglutide. Routinely 

collected data. Data is updated on a daily basis 
• Real-world: comorbidities, comedications, demographics, socioeconomic factors.
Limitations:
• RWD: confounders and biases.
• RCT outcomes are not explicitly captured in RWD.
Future works:
• Randomized clinical trials.
• Parallel RCTs and emulation RCTs using RWD to inform each other.
• Mechanisms of action.
• Polysubstance use disorders, comorbidities
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