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DPP-4 inhibition

Sitagliptin
Linagliptin
Alogliptin

Saxagliptin 

Pharmacotherapeutic approaches to target the GLP-1 system 

GLP-1 receptor agonism

Exenatide
Lixisenatide
Albiglutide
Dulaglutide 
Liraglutide

Semaglutide
*FDA approved for 
diabetes & obesity

*FDA approved for 
diabetes



GLP-1R agonists reduce alcohol intake in rodents

Tufvesson-Alm M, et al. Front Psychiatry (2023)
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DPP-4 inhibitors

Could stimulating the GLP-1 system reduce alcohol intake?

GLP-1 receptor agonists



Effect of DPP-4Is on binge-like and dependence-induced 

alcohol drinking in male and female mice and rats

• Linagliptin (peripherally restricted)

• Omarigliptin (brain penetrant)

Collaboration with
Koob & Vendruscolo

labs (NIDA IRP)

Nicolaus Bruns Claire Pince



Farokhnia M, et al. (in preparation)

Linagliptin had no effect on alcohol drinking in mice or rats
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Farokhnia M, et al. (in preparation)

Omarigliptin had no effect on alcohol drinking in mice or rats
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Omarigliptin Glucose Challenge
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Rat: Water Self-Administration
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Receipt of GLP-1 medications and change in alcohol use:

Real-world electronic health records data

DPP-4 inhibitors:

Sitagliptin
Linagliptin
Alogliptin

Saxagliptin                                                       

GLP-1 receptor agonists:

Exenatide
Lixisenatide
Albiglutide
Dulaglutide 
Liraglutide

Semaglutide



Veterans Aging Cohort Study (VACS)

• ~13.5 million veterans ever received care in the Department of Veterans Affairs, 
the largest integrated healthcare system in the US

• New initiators of GLP-1RAs or DPP-4Is who received ≥2 doses over ≥60 
consecutive days and had an AUDIT-C score > 0 at baseline (washout: ≥180 days)

Christopher Rentsch

AUDIT-C



Propensity score matching and modelling

• Estimated from logistic regression including 54 covariates capturing wide 
range of personal and clinical characteristics

• Three separate comparisons:

– GLP-1RA (n = 14,130) vs. unexposed (n = 12,398)

– DPP-4I (n = 44,498) vs. unexposed (n = 40,938)

– GLP-1RA (n = 11,863) vs. DPP-4I (n = 11,145)

• Outcome: Difference-in-Difference (DiD) in AUDIT-C

– Overall

– Stratified by AUD diagnosis

– Stratified by baseline AUDIT-C score                                                    



Receipt of GLP-1RAs, compared to unexposed, was associated with decreased 

AUDIT-C score, especially among those with AUD and hazardous alcohol use

DiD (all): 0.09 (0.03, 0.14)

Farokhnia M, et al. (in preparation)
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Receipt of GLP-1RAs, compared to unexposed, was associated with decreased 

AUDIT-C score, especially among those with AUD and hazardous alcohol use

DiD (all): 0.09 (0.03, 0.14)

DiD (AUD): 0.51 (0.29, 0.72)
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Receipt of GLP-1RAs, compared to unexposed, was associated with decreased 

AUDIT-C score, especially among those with AUD and hazardous alcohol use

DiD (all): 0.09 (0.03, 0.14)

DiD (AUD): 0.51 (0.29, 0.72)

DiD (high AUDIT): 1.38 (1.07, 1.69)

Farokhnia M, et al. (in preparation)
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Receipt of DPP-4Is, compared to unexposed, was not 

associated with decreased AUDIT-C score

DiD (all): 0.02 (-0.02, 0.05)

DiD (AUD): -0.01 (-0.13, 0.11)

DiD (high AUDIT): 0.09 (-0.07, 0.25)

Farokhnia M, et al. (in preparation)
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Receipt of GLP-1RAs, compared to DPP-4Is, was associated with decreased 

AUDIT-C score, especially among those with AUD and hazardous alcohol use

Farokhnia M, et al. (in preparation)

DiD (all): 0.11 (0.05, 0.17)

DiD (AUD): 0.65 (0.43, 0.88)

DiD (high AUDIT): 1.00 (0.68, 1.33)-2.0
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DPP-4 inhibitors

Could stimulating the GLP-1 system reduce alcohol intake?

GLP-1 receptor agonists



Two Harmonized RCTs

(ongoing)

Oklahoma State University NIH Intramural Research Program

Semaglutide Therapy for Alcohol Reduction (STAR)

• Safety/tolerability (number and severity of AEs, reaching the target dose)

• Efficacy (drinks per week, PEth, etc.)

• Experimental medicine procedures (CR, VR, MRI)

NCT05891587 NCT06015893
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