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Introduction
 Alcohol and nicotine co-use is common 

 Individuals with Alcohol Use Disorder (AUD) are 
3X more likely to use nicotine product

 Individuals who have Nicotine Use Disorder 
(NUD) are 3X more likely to develop Alcohol 
Use Disorder (AUD) 

 Co-use increases health risks 
 Cancer (e.g., oral, throat, liver), cardiovascular 

disease, lung disease
 Mortality

 Treating AUD without addressing NUD and vice 
versa often leads to relapse

Falk et al. 2006; Shiffman et al. 1994; Shiffman & Balabanis, 1995



Neurobiological Basis of Co-use of Alcohol and 
Nicotine

 Cross-reinforcement
 Both activate the mesolimbic dopamine pathway and 

enhance dopamine release in the ventral tegmental 
area (VTA) and nucleus accumbens (NAc)

 Both substances interact with nicotinic acetylcholine 
receptors (nAChRs) : Alcohol - α6 subunit; Nicotine - 
α4β2 subunit

 Nicotine reduces the sedative effects of alcohol and  
increases the urge to consume more alcohol

 Cross-tolerance
 Chronic nicotine exposure reduces the intoxicating 

effects of alcohol
 Repeated alcohol exposure creates cross-tolerance to 

nicotine

Feduccia et al., 2012, Adams, 2017.



Promising Medications for Treating Alcohol and Nicotine Co-use



Varenicline
• Mechanism of Action

• Partial agonist at α4β2 nicotinic acetylcholine receptors
• Reduces nicotine cravings and withdrawal symptoms
• Decreases alcohol and nicotine consumption by modulating the 

mesolimbic dopamine system

• Efficacy: n=33, (Varenicline 16 vs. Placebo 17)
• 7-day point prevalence smoking abstinence  @ 12 weeks - 

Varenicline 43.8% vs Placebo 5.9%, p=.01. @ 24 weeks - 
Varenicline 31.3% vs Placebo 0%, p=.02.

• Reduced alcohol consumption @ 12 weeks – mean [SD] 
Varenicline 5.7 [3.9] vs. Placebo 9.0 [5.3]

Hurt et al. 2018



Varenicline + Nicotine Patch
• RCT, N=122, 61 each arm 
• Smoking abstinence @ week 9-12  - Varenicline + Nicotine patch 44.3% vs. 

Placebo + Nicotine patch 27.9%; odds ratio, 2.20; 95% CI, 1.01-4.80; P = .047
• Lower likelihood of relapse in the varenicline group relative to the placebo 

group (hazard ratio, 0.62; 95% CI, 0.40-0.96; P = .03)

King et.al 2022



Glucagon-like Peptide-1 (GLP-1) Receptor Agonists
• Mechanism of Action

• Primarily used for type 2 
diabetes and weight 
management

• May reduce alcohol and 
nicotine cravings by 
modulating the mesolimbic 
dopamine system

• GLP-1RAs affect dopamine's 
synaptic availability and 
dopamine reuptake transporter 
(DAT) expression, which is 
known to mediate motivation 
and reward behaviors

Herman et al. 2024; Lee et al. 2024; Klausen et al. 2025



AUD Treatment with Semaglutide
• RCT - n =48
• A significant 

reduction in alcohol 
craving and 41% 
reduction in alcohol 
intake among 
participants

• Decreased cigarette 
use in those who 
use cigarettes 

Hendershot et al. 2024



NUD Treatment with Exenatide
• RCT n=84
• Exenatide (2mg s.c. once weekly 

for 6 weeks) + NRT improved 
smoking abstinence, reduced 
craving and withdrawal 
symptoms, and decreased 
weight gain among those who 
were able to abstain from 
smoking
Yammine et al. 2021,



Conclusion
• Alcohol and nicotine co-use is common
• FDA-approved medications for NUD show 

promise
• There is need for large-scale clinical trials to 

evaluate GLP-1 Receptor Agonists for alcohol and 
nicotine co-use 



References
1. Falk DE, Yi H, Hiller-Sturmhofel S. An epidemiologic analysis of co-occurring alcohol and tobacco use disorders: Findings from the National Epidemiologic Survey on 

Alcohol and Related Conditions. Alcohol Research & Health. 2006;29:162–171.
2. Shiffman S, Fischer LA, Paty JA, Gnys M, Hickcox M, Kassel JD. Drinking and smoking: A field study of their association. Annals of Behavioral Medicine. 1994;16:203–209.
3. Shiffman S, Balabanis M. Alcohol and tobacco: From basic science to clinical practice. 30. National Institute of Alcohol Abuse and Alcoholism Research Monograph; 1995. 

Associations between alcohol and tobacco; pp. 17–36. NIH Publication 95-3931.
4. Feduccia AA, Chatterjee S, Bartlett SE. Neuronal nicotinic acetylcholine receptors: neuroplastic changes underlying alcohol and nicotine addictions. Front Mol Neurosci. 

2012 Aug 3;5:83. doi: 10.3389/fnmol.2012.00083. PMID: 22876217; PMCID: PMC3411089.
5. Adams S. Psychopharmacology of Tobacco and Alcohol Comorbidity: a Review of Current Evidence. Curr Addict Rep. 2017;4(1):25-34. doi: 10.1007/s40429-017-0129-z. 

Epub 2017 Feb 18. PMID: 28357192; PMCID: PMC5350203.
6. Hurt RT, Ebbert JO, Croghan IT, Schroeder DR, Hurt RD, Hays JT. Varenicline for tobacco-dependence treatment in alcohol-dependent smokers: A randomized controlled 

trial. Drug Alcohol Depend. 2018 Mar 1;184:12-17. doi: 10.1016/j.drugalcdep.2017.11.017. Epub 2018 Jan 2. PMID: 29324248; PMCID: PMC5818285.
7. King A, Vena A, de Wit H, Grant JE, Cao D. Effect of Combination Treatment With Varenicline and Nicotine Patch on Smoking Cessation Among Smokers Who Drink 

Heavily: A Randomized Clinical Trial. JAMA Netw Open. 2022 Mar 1;5(3):e220951. doi: 10.1001/jamanetworkopen.2022.0951. PMID: 35244704; PMCID: PMC8897753
8. Herman RJ, Schmidt HD. Targeting GLP-1 receptors to reduce nicotine use disorder: Preclinical and clinical evidence. Physiol Behav. 2024 Jul 1;281:114565. doi: 

10.1016/j.physbeh.2024.114565. Epub 2024 Apr 23. PMID: 38663460; PMCID: PMC11128349.
9. Lee, S., Li, M., Le, G.H. et al. Glucagon-like peptide-1 receptor agonists (GLP-1RAs) as treatment for nicotine cessation in psychiatric populations: a systematic review. Ann 

Gen Psychiatry 23, 45 (2024). https://doi.org/10.1186/s12991-024-00527-9
10. Klausen MK, Knudsen GM, Vilsbøll T, Fink-Jensen A. Effects of GLP-1 Receptor Agonists in Alcohol Use Disorder. Basic Clin Pharmacol Toxicol. 2025 Mar;136(3):e70004. 

doi: 10.1111/bcpt.70004. PMID: 39891507; PMCID: PMC11786240.
11. Hendershot CS, Bremmer MP, Paladino MB, Kostantinis G, Gilmore TA, Sullivan NR, Tow AC, Dermody SS, Prince MA, Jordan R, McKee SA, Fletcher PJ, Claus ED, Klein KR. 

Once-Weekly Semaglutide in Adults With Alcohol Use Disorder: A Randomized Clinical Trial. JAMA Psychiatry. 2025 Feb 12:e244789. doi: 
10.1001/jamapsychiatry.2024.4789. Epub ahead of print. PMID: 39937469; PMCID: PMC11822619.

12. Yammine L, Green CE, Kosten TR, de Dios C, Suchting R, Lane SD, Verrico CD, Schmitz JM. Exenatide Adjunct to Nicotine Patch Facilitates Smoking Cessation and May 
Reduce Post-Cessation Weight Gain: A Pilot Randomized Controlled Trial. Nicotine Tob Res. 2021 Aug 29;23(10):1682-1690. doi: 10.1093/ntr/ntab066. PMID: 33831213; 
PMCID: PMC8517504

https://doi.org/10.1186/s12991-024-00527-9


Thank you !


	Pharmacologic Interventions
	�Introduction�
	Neurobiological Basis of Co-use of Alcohol and Nicotine
	Promising Medications for Treating Alcohol and Nicotine Co-use
	Varenicline
	Varenicline + Nicotine Patch
	Glucagon-like Peptide-1 (GLP-1) Receptor Agonists�
	AUD Treatment with Semaglutide
	NUD Treatment with Exenatide
	Conclusion
	References
	Slide Number 12

