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1)Explain the pharmacology and toxicology of GLP-1 receptor agonists

2)Evaluate the preclinical evidence in favor of repurposing GLP-1 
receptor agonists as possible addiction pharmacotherapies

3)Assess the ongoing clinical trials studying the safety and efficacy of 
GLP-1 receptor agonists for addiction

4)Identify methods to provide fair and just access to new, expensive 
medications like GLP-1 receptor agonists to all segments of society
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“I've heard that not since the '90s with the 
introduction of Viagra, has there been a bigger 
accident in the world of medicine. And Viagra, 
just to remind people, was originally created to 
treat high blood pressure, but then people 
started using it to treat erectile dysfunction. 
And Ozempic was originally created to treat 
Type 2 diabetes.” 

- Tonya Mosely, NPR, Fresh Air 

Approx 2 of 3 Americans are overweight or obese
2005: First Glucagon-like peptide-1 receptor agonist approved 

for the treatment of type II diabetes
Social media, esp. Tik Tok, reported that people taking them 

were losing weight
GLP-1R agonists then repurposed as wt loss drugs
Half of US adults meet these criteria:

Brown, 
BMJ , 
2023
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 A peptide with 30 amino acids
 Produced in the intestinal mucosa and pancreas
 Regulates blood glucose and food intake 

Cohen ND, et al. Med J Aust (2013)

76 RCTs of 15 GLP-1RAs
39, 246 participants

YAO 2024 BMJ 2024;384:e076410
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Yao et al. BMJ 2024

Yao et al. BMJ 2024

Yao et al. BMJ, 2024

Yao et al., BMJ 2024

RCT of 17,604 patients 
w/ a mean FU of 39.8  

Months
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No increased 
risk of 

pancreatic 
cancer

Wang et al, JAMA Oncology, 2024
Decreased 

rate of CRC 
with 15 yr FU
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 I will be discussing semaglutide drug brand names 
 I will be discussing off-label use of semaglutide, which is 

not currently FDA-approved to treat addictive disorders

FindingsStudy Reference
Exendin 4 ↓ alcohol reward and intake in miceEgecioglu et al., Psychoneuroendocrinology (2013) 38: 1259

GLP-1 and Exendin 4 ↓ alcohol intake/reward in ratsShirazi et al., PLOS ONE (2013) 8: e61965

AC3174 ↓ alcohol consumpঞon in dependent mice*Suchankova et al., Transl. Psychiatry (2015) 5: e583

Liragluঞde ↓ alcohol reward and intake in ratsVallöf et al., Addiction Biology (2016) 21: 422

Exendin 4 ↓ self-administration of IV alcohol in miceSørensen et al. Alcohol Clin Exp Res (2016) 40: 2247

Liraglutide and semaglutide ↓ alcohol intake in rats*Marty et al. Frontiers in Neuroscience (2020) 14: 599646

Semaglutide ↓ alcohol intake and relapse in ratsAranas et al. EBioMedicine (2023) 93: 104642

Semaglutide ↓ binge drinking of alcohol in mice*Chuong et al. JCI Insight (2023) 8: e170671

Administration of GLP-1 or GLP-1 agonists to rodents decreases drinking and attenuates the 
reinforcing properties of alcohol, suggesting that the GLP-1R is a potential target for treating AUD.

EtOH mice injected with 
vehicle consumed more 

alcohol than control mice

All doses of AC3174 
significantly reduced drinking 
in EtOH but not control mice

After 1 week washout, EtOH 
mice receiving the medium or 

high doses of AC3174 
continued to drink 

significantly less alcohol vs. 
EtOH mice getting vehicle

This effect dissipated after a 
second week of washout

Suchankova, P., et al., (2015). Translational Psychiatry, 5(6): e583-e583.
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Both 
liraglutide

and 
semaglutide
decreased 

EtOH intake

Both liraglutide and 
semaglutide

decreased EtOH 
preference, but 

semaglutide 
decreased it more

Marty, V. N., et al. (2020) Frontiers in Neuroscience, 14: 599646.

Liraglutide also 
nonspecifically 

decreased water 
intake, while 

semaglutide did not

Both sweet and 
unsweet alcohol 

drinking were 
dose-

dependently 
decreased

Semaglutide also 
decreased fluid 
intake, including 

water, a noncaloric 
sweet solution 
(saccharin), and 

two unsweet 
caloric solutions 

(maltodextrin and 
corn oil)

Chuong, V. et al., (2023). JCI insight, 8(12): e170671.

Thomsen, M., et al. (2019) Psychopharmacology, 236: 603-611.

Alcohol intake remained 
decreased x1 day after 

stopping liraglutide

Apparent rebound 
effect in drinking 

occurred on the second 
day of washout
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FindingsStudy Reference
Variation in GLP1R ass’d w/ AUD (genetic association study)*Suchankova, Transl. Psychiatry (2015) 5: e583

GLP-1RA tx ass’d w/ lower risk of alcohol-related events (national 
registry cohort/case series)

Wium-Anderson, Basic & Clin. Pharm. & Tox. (2022) 
131: 372-379

↑ GLP-1RA expression in AUD pts (post-mortem brain study)
Alcohol administraঞon ↓ blood [GLP-1] (experimental lab studies)

*Farokhnia, Addict. Biol. (2022) 27: e13211

GLP-1R gene variants ass’d w/ brain connectivity (genetic study)*Farokhnia, Scientific Reports (2022) 12: 13027

Semaglutide/tirzepatide improved AUD (social media post analysis)Quoddos, Scientific Reports (2023) 13: 20998

Semaglutide improved AUD (six-person case series)Richards, J. of Clin. Psych. (2023) 85(1): 50515

GLP-1RAs improve AUD (Reddit post pharmacovigilance)Bremmer, J. Stud. on Alc. & Drugs (2024) 85: 5-10

These observational and large-data studies in humans are suggestive of GLP-1RA efficacy for 
treating AUD, and they provide additional support for testing these compounds as treatments for 

AUD, but they cannot substitute for rigorous human randomized controlled trials.

Klausen, M. K., et al. (2022) JCI insight, 7(19): e159863

After an initial decrease in heavy 
drinking days in both groups, there 

was no further significant difference

Primary Outcome
Exploratory 

Subgroup Analysis

In patients with BMI>30 kg/m2, 
exenatide reduced heavy drinking days 

by 23.6% (CI -44.4—2.7, p=0.034)

PI: W. Kyle Simmons PI: Lorenzo Leggio

NIDA IRP/TAMBOklahoma State University
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 Study Design:
 Randomized
 Double-blinded
 Placebo-controlled
 Outpatient 
 20 weeks!

Screening under NIDA Screening Protocol
Eligibility

Consent (52 completers, 80 accrual ceiling)
Randomization (stratified by BMI and baseline drinking)

Baseline Assessments

Treatment Phase (20 weeks)
Semaglutide + Take Control

Clinical and Research Assessments

Treatment Phase (20 Weeks)
Placebo + Take Control

Clinical and Research Assessments

Follow-Up (7 weeks)

https://researchstudies.nida.nih.gov/before-continuing.html
https://ncd.nida.nih.gov/nos/wfscreening
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Inclusion Exclusion
 Alcohol Use Disorder (DSM-5)

 Age 18+

 Heavy Drinking (28-Day TLFB)
 >7 (♀) or >14 (♂) drinks/week
 4+ days of the last 28 days with >3 

(♀) or >4 (♂) drinks

 CIWA<10

Metabolic
 BMI outside 25-50 kg/m2

 Malnourished (NRS-2002)
 Diabetic (HbA1c ≥6.5)
 Weight loss/diabetes/AUD 

medications or bariatric surgery

Unstable Medical Conditions

MRI or VR Contraindications

https://www.wegovy.com/taking-wegovy/dosing-schedule.html

Follow
up

2019181716151413121110987654321Visit / Week # 

2.42.42.42.41.71.71.71.71.01.01.01.00.50.50.50.50.250.250.250.25
Study Drug 
or Placebo (mg)

XXXXXXXTake Control

https://www.rethinkingdrinking.niaaa.nih.gov/

https://www.ozempic.com/
https://www.wegovy.com/

Wegovy
FDA-approved for obesity

Ozempic
FDA-approved for diabetes
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https://www.wegovy.com/taking-wegovy/dosing-schedule.html, https://www.ozempic.com/how-to-take/ozempic-dosing.html

Primary Secondary

 Safety and Tolerability
 Number/severity of Adverse Events 

(AEs)
 Number of people who reach target 

dose (2.4 mg)

 Early Efficacy
 Change in self-reported drinks/week 

from baseline to end of study 
 28-Day Timeline Followback (TLFB)

Other Drinking Outcomes
 Heavy drinking days
 WHO drinking risk levels
 Phosphatidylethanol (PEth) levels

Changes in Study Tasks
 Virtual Reality (Food Craving)
 Cue Reactivity (Alcohol Craving)
 Brain fMRI (resting, task-based)
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Cue Reactivity Task

Klausen et al. (n=127)STAR-B (n=10)Characteristic

76 (59.8%)7 (70%)Male Sex

15 (11.8%)3 (30%)Age <40

26.731.0 (25.7-38.5)*Body Mass Index (<30 vs. 30+)

Excluded per protocol4 (40%)Comorbid Cannabis Use Disorder

NR but not exclusionary4 (40%)Comorbid Tobacco Use Disorder

NR but not exclusionary8 (80%)Comorbid Depression/Anxiety

NR but not necessarily 
exclusionary2 (20%)Significant but Stable Medical 

Comorbidity (but not diabetes)
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Klausen et al. (n=127)STAR-B (n=10)Characteristic  

104 (81.2%)7 (70%)Severe AUD (>5 DSM-5 criteria)

4.94 (US definition)
5.76 (Danish definition)

6.16 (US definition)
(43.12/week)

Mean Drinks Per Day
STAR: 28-Day TLFB, 14 g EtOH/drink
Danes: 30-Day TLFB, 12 g EtOH/drink

17.016.2
+Mean Heavy Drinking Days

Danes: >48g (♀) or 60g (♂) EtOH/day
STAR: >42g (♀) or 56g (♂) EtOH/day

57 (44.9%)8 (80%)
*High Weekly Alcohol Drinking 

STAR: >14 (♀) or 21 (♂) drinks/week
Danes: >17 heavy drinking days/month

Leggio, L., et al. Nat Med 29, 2993–2995 (2023). https://doi.org/10.1038/s41591-023-02634-8

Stevenson A, et al, Open Heart 2020;7:e001362. doi: 10.1136/openhrt-2020-001362
Mehra, M. R., et al. (2020). The Lancet, 395(10240), 1820.
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Obrenovich et al. Pathology and Laboratory Medicine International (2017) 22 : 21-30.

Jeffrey Brent, M.D., Ph.D.

Yao 2024 BMJ 2024;384:e076410
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Patients receiving semaglutide were most 
likely to not discontinue (40% persistence 
at 1 year) 

Persistence depends on:
- weight loss at 6 months
- Having private insurance

Diabetes Obes Metab 2022

Cardiometabolic 
improvements 

reversed with weight 
gain
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Despite costs, GLP-1 
agonists are in short 

supply

People are turning 
to non-traditional 

sources

Legitimate 
compounding 

pharmacies vs. other 
internet-based sellers 

FDA allows compounding 
pharmacies to distribute 

drugs in short supply, even 
if not the actual 
pharmaceutical 

preparation

Online 
pharmacies/compounders may 
be selling different forms of the 
drug, such as semaglutide salts 

or preparations that do not 
meet USP standards 

Loss of lean body mass assoc w/ loss of strength, quality of 
life, and increased mortality 

Approximately 35% of wt loss w/ semaglutide is LBM
Can use hand grip strength to measure muscle mass
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National Broadcasting Company

“Ozempic Face”

Protein intake
 >1.5 g/kg/d 

Strength training
At least twice a week

Sodhi et al., JAMA 2023

No increased risk of 
biliary tract disease

Absolute risks
< 1%/yr of use
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GLP-1RAs decrease 
gastric emptying

Nature 
Medicine, 
2024

EPIC Research
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Linda Girgis, MDLinda Girgis, MD

GLP-1 Receptor Agonists (GLP-1RAs) have a unique mechanism of 
action that may be effective in helping patients with SUDs 
decrease craving and control their alcohol or drug use.

 “MAY be effective” does not mean “definitely WILL be effective!”

Along with awaiting the results of ongoing clinical trials of GLP-
1RA safety and efficacy in patients with addictions, plans to 
provide equitable access to these drugs must be considered.

Blackburn, A.N, et al. (2016) Addiction Biology, 22(6): 1540-1553
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