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Abstract
[bookmark: _Hlk194155725]Glucagon-like peptide-1 receptor agonists (GLP-1RAs) are increasingly used for the management of people living with type 2 diabetes mellitus (T2DM) and/or obesity. Numerous concordant animal and human studies suggest that GLP-1RAs could reduce the risk of addiction, especially alcohol use disorders (AUD). This comprehensive review aims at summarizing the known effects of GLP-1RAs on AUD. An extensive literature search to detect clinical (either observational or controlled) studies that investigated the prevalence and severity of AUD in obese/T2DM patients treated with GLP-1RAs compared with a control group. In seven observational cohort studies (12 paired data for comparisons), the prevalence of AUD was reduced by 35 % (hazard ratio 0.65; 95% confidence interval 0.56-0.74) with GLP-1RA therapy when compared to no-GLP-1 therapy. The protection by GLP-1RAs concerned both incidence and recurrence of AUD. These positive human findings confirm preclinical data in rodents and monkeys. Some genetic, experimental and functional neuroimaging human studies also supported a potential role of the GLP-1 system in the alcohol-related reward process. Only two randomised controlled trials are available yet with inconclusive results, but several ones are ongoing to confirm the protective effect of semaglutide on AUD. Different neuronal and psychological mechanisms involving the reward pathways are proposed to explain the favourable findings reported with GLP-1RAs. In conclusion, available data from observational cohort studies showed a concordant and significant reduced risk of AUD and alcohol consumption habits with GLP-1RA therapy. However, further studies are required before considering any indication of GLP-1RAs for the prevention or management of AUD.
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1 INTRODUCTION
Alcohol use disorder (AUD) is a chronic relapsing condition that poses global health challenges as pointed out by the World Health Organization (WHO).1 Also emphasized by the WHO, overweight and obesity represent a rapidly growing threat to the health of populations in an increasing number of countries.2 Alcohol use disorder (AUD) and obesity are highly prevalent and possibly interconnected conditions. 3, 4  Indeed, both obesity  and AUD share similar pathological mechanisms, especially impaired self-regulation and reward processing.5, 6  While light-to-moderate alcohol intake is not associated with increased adiposity,7 heavy drinking is more consistently related to weight gain and thus may contribute to the development of obesity.8 In the U.S. National Health and Nutrition Examination Survey (1999-2020), the prevalence of combined heavy alcohol consumption and obesity increased overall.9

[bookmark: _Hlk194154109]Glucagon-like peptide-1 (GLP-1) receptor agonists (GLP-1RAs, especially liraglutide and semaglutide) and dual GIP (glucose-induced insulinotropic polypeptide)/GLP-1 agonists (tirzepatide) are associated with reduced appetite and weight loss and increasingly used for the management of people with obesity.10-12 In contrast to bariatric surgery,13, 14 a potential for a reduced rather than an increased alcohol consumption or addiction has been reported after the initiation of GLP-1RAs.15-19 Therefore, these agents are now considered as emerging pharmacological targets for the management of AUD.20, 21


[bookmark: _Hlk196723545]This comprehensive review aims at summarizing the data of observational cohort studies that investigated the effects of GLP-1RAs on AUD in people with obesity or type 2 diabetes mellitus (T2DM). Mechanistic interpretation has been reinforced by experimental animal studies19 and some genetic, experimental and neuroimaging human studies.18 Until now, randomized controlled trials (RCTs) are scarce and provided inconclusive results.19 However, dedicated placebo-controlled RCTs are ongoing to validate the potential beneficial effect of GLP-1RAs (especially semaglutide) on AUD, beyond their well-established cardiovascular and renal protection in patients with obesity or type 2 diabetes.22 
2 METHODS
A literature search in PubMed, Scopus, Embase and the Cochrane Database of Systematic Reviews has been performed to identify English-language studies published between January 2000 and March 2025. In a first step, the terms used for the research were “GLP-1 receptor agonist” combined with “addiction” OR “alcohol” OR  “alcohol use disorder”. In a second step, the generic term “GLP-1 receptor agonist” was divided into the three agents that showed the best effect on weight loss and received the indication for the management of obesity, i.e. liraglutide, semaglutide and tirzepatide. The reference lists of previously published reviews regarding this topic were also scrutinized to identify any further reports of potential interest.
Because available dedicated RCTs are only scarce in humans,19, 23 observational cohort studies (both retrospective and prospective) and refined methods for capturing patient reports of incidental GLP-1RA effects on AUD could potentially identify the beneficial effects of these incretin-based therapies.24, 25
3 SUMMARY OF PRECLINICAL STUDIES
Preclinical studies in rodents showed that GLP-1 receptor activation attenuates the ability of alcohol to activate the mesolimbic dopamine system as well as decreases alcohol consumption whereas a GLP-1 receptor antagonist increases alcohol intake.15, 19, 26-28  Several key areas of the central nervous system have been implicated in the regulation of alcohol-related responses by GLP-1RAs in rodents : the nucleus of the solitary tract, the nucleus accumbens, the posterior tegmental area and the laterodorsal tegmental area.29 Supportively, GLP-1RAs reduced voluntary alcohol drinking in a non-human primate model using vervet monkeys,30 a finding recently confirmed with semaglutide that was associated with a reduction in alcohol consumption in alcohol-preferring male vervet monkeys.31
Animal studies established that exendin-4 modulates alcohol-mediated behaviours via activation of GLP-1 receptors in reward related areas and an area of the hindbrain.27, 32  In rodents, both liraglutide27 and semaglutide33 reduced withdrawal symptoms of alcohol, prevented acute alcohol to activate the mesolimbic dopamine system in nucleus accumbens, and in turn reduced various alcohol drinking behaviours. In a study where semaglutide dose-dependently reduced binge-like alcohol drinking in mice and in rats and reduced dependence-induced alcohol drinking in rats, the GLP-1RA enhanced central GABA (gamma-aminobutyric acid) release in neurons from alcohol-naive rats, but had no overall effect on GABA transmission in alcohol-dependent rats.28

4 EFFECTS OF GLP-1RAS ON AUD IN OBSERVATIONAL STUDIES
4.1 Large cohort studies
Seven cohort studies (with 12 paired data for comparison) showed a consistent reduction of AUD, alcohol consumption or alcohol-related complications in patients treated with GLP-1RAs when compared to usual care for obesity or T2DM (Table 1).34-40 
[bookmark: _Hlk194953639][bookmark: _Hlk195092610][bookmark: _Hlk195091705]The sources of collected data were rather heterogeneous (prescription database, electronic health records, research networks, registries) and the demographic, clinical and socio-economical characteristics of the recruited populations may also differ across the different studies (yet insufficient information was most often available allowing a precise comparison). However, the effects of GLP-1RAs on AUD were consistent whatever the mode of data collection, apparently independently of the population characteristics. The positive results with GLP-1RAs were also consistent whatever the comparator chosen as control: usual care (no use of GLP-1RAs), metformin, dipeptidyl peptidase-4 (DPP-4) inhibitors, anti-obesity agents (naltrexone, topiramate) (Table 1). Overall, the prevalence of AUD, alcohol consumption and/or alcohol-related complications was reduced by almost 35% (hazard ratio [HR] 0.65; 95% confidence interval [CI] 0.56-0.74) with GLP-1RA therapy when compared to no-GLP-1 therapy. The protection of GLP-1RAs against AUD concerned both incident (new-onset) and recurrent (relapse) AUD.35
In a nationwide cohort study in Denmark that compared all new users of GLP-1RAs and DPP-4 inhibitors, initiation of GLP-1RA treatment was associated with a lower risk of an alcohol-related event (HR 0.46, 95% CI 0.24-0.86) compared with initiation of DPP-4 inhibitors during the first three months of follow-up.34
In a retrospective real-world U.S. cohort study of electronic health records of 83,825 patients with obesity and with or without a prior history of AUD, semaglutide compared with other anti-obesity medications was associated with a lower risk for both the incidence (HR 0.25, 95% CI 0.21–0.30) and recurrence (HR 0.44, 95% CI 0.38–0.52) of AUD in a 12-month follow-up period. Similar findings were replicated in 598,803 patients with T2DM (incidence: HR 0.56, 95% CI 0.43–0.74; recurrence: HR 0.61, 95% CI 0.50–0.75). In both populations, consistent reductions were observed across different subgroups stratified by gender, age and ethnicity.35
In another retrospective U.S. cohort, prescriptions of GLP-1RAs or a GIP-GLP-1 dual agonist (tirzepatide) were associated with lower rates of alcohol intoxication in patients with a history of AUD when compared to individuals without such prescriptions (adjusted incidence rate ratio [aIRR] 0.50; 95% CI 0.40-0.63). The protective effects were consistent in patients with comorbid T2DM or obesity.36
In an observational cohort nationwide study conducted in Sweden among patients with AUD and comorbid obesity/T2DM, the use of GLP-1RAs was associated with a substantially decreased risk of hospitalization due to AUD compared with non-use of GLP-1RAs :  adjusted HR [aHR] 0.64, 95% CI 0.50-0.83 for semaglutide and aHR 0.72, 95% CI 0.57-0.92 for liraglutide.37
In a U.S. cohort study among 14,053 participants with obesity (86 % treated with semaglutide or tirzepatide), 45.3% reported decreasing a category of alcohol use, 52.4% reported no change and 2.3% reported an increase after a mean follow-up of 7.5 months after treatment initiation (trend P = 0.20). Overall, the reduction in AUD reached 16 % following GLP-1RA therapy (HR 0.84, 95% IC 0.65-1.10).38
In a recent huge study that used the US Department of Veterans Affairs databases to build a cohort of people with T2DM who initiated GLP-1RAs (n = 215,970) and compared them to those who were treated with usual care, GLP-1RA therapy was associated with a significant 11 % reduction in AUD (HR 0.89, 95% IC 0.86-0.92).39
A recent U.S. study, which used the TriNetX Research Network, reported that GLP-1RA therapy was associated with a lower risk of recurrent AUD (HR 0.89; 95% CI 0.81-0.98; P = 0.017) when compared to DPP-4 inhibitors in patients with T2DM and AUD (3566 patients in each group after propensity score matching (PSM).40
[bookmark: _Hlk195092865]Finally, in a large cohort study using 2008-2023 electronic health records data from the U.S. Department of Veterans Affairs, changes in Alcohol Use Disorders Identification Test-Consumption (AUDIT-C) scores were compared between PSM GLP-1RA recipients, DPP-4 inhibitor recipients, and unexposed comparators.41 Results were expressed as difference-in-difference rather than in HR, so that the results of this latter study (even of major interest) could not be integrated in the table 1. GLP-1RA-treated patients with T2DM reported a greater reduction in AUDIT-C scores than unexposed individuals (P = 0.0025) and DPP-4 inhibitor recipients (P = 0.0002). Reductions in drinking associated with GLP-1RA treatment were more pronounced among individuals with baseline AUD compared with either unexposed patients (P < 0.0001) or patients receiving DPP-4 inhibitors (P < 0.0001]. Results were similar when analyzing GLP-1RAs as a class or when GLP-1RA exposure was restricted to semaglutide, though with wider CIs. Analyses stratified by baseline body mass index (BMI) showed no differential patterns in AUDIT-C differences based on BMI, a finding that suggests that GLP-1RAs may exert their protective effect against AUD independently of the presence of obesity.41
4.2 Smaller observational studies
A few other studies that aimed at capturing patient reports of alcohol consumption after initiation of GLP-1RAs are also available in the literature. In current alcohol drinkers with a body mass index >/= 30 kg/m² who self-reported either taking semaglutide, tirzepatide, or as a control group no medication to manage diabetes or weight loss (n = 153), significant reductions of self-reported intake of alcohol, drinks per drinking episode, binge drinking odds, and AUD Identification Test (AUDIT) scores were noticed with semaglutide or tirzepatide.42 Furthermore, in a social media study that used a machine learning analysis of social media posts in the United States, among the alcohol-related posts, 71% were identified as craving reduction, decreased desire to drink, and other negative effects with GLP-1RA use.42 Another U.S. social media study analyzing anonymous online reports showed that individuals on GLP-1RAs self-report a lower incidence of desire to consume alcohol, interest in alcohol, and alcohol consumption.24 Finally, insights from social media using a mixed-method approach combining different social platforms showed that almost 30 % of alcohol-related comments clearly stated a cessation of the intake of alcoholic beverages following the start of the GLP-1 RA prescription.25
Another study performed in Ireland in a cohort of 262 patients with obesity showed a significant reduction in alcohol intake after a 6-month treatment with GLP-1RAs.43 A mean decrease of 7.1 units/week was noticed, with a weak positive correlation between alcohol reduction and weight loss. Alcohol intake reduced from a preintervention 11.8 ± 1.0 units/week (mean ± SEM) to a post-intervention 4.3 ± 0.5 units/week (P < 0.001). For high consumers (≥11 units/week), alcohol intake decreased from 23.2 ± 1.8 units/week to 7.8 ± 0.9 units/week, corresponding to a 68% reduction. No patient reported an increase in alcohol intake.43
In a small case series of six patients with positive AUD who received semaglutide for weight loss therapy, all patients had significant reduction in AUD symptomatology based on AUDIT score improvement following treatment with semaglutide.44 These data confirm the first real-life experience reported in 2011 with liraglutide.45 
While most studies report that GLP-1RAs profoundly reduce alcohol drinking in overweight/obese patients with AUD, the outcomes in individuals with regular body weight are understudied. It is tempting to speculate, however, that appetite-regulatory peptides, known to regulate feeding and alcohol intake, should exert a more important role in a sub-population of patients with obesity and AUD co-morbidities, rather than in normal-weight people.18

4.3 Effect of GLP-1RAs on alcohol-related liver disease
Only one retrospective study compared the development and progression of alcohol-related liver disease (ArLD) in patients with T2DM and AUD who were treated with either GLP-1RAs or DPP-4 inhibitors.40 In a first AUD cohort but without liver disease at baseline (n = 7132 after PSM, median follow-up: 63.2 months), GLP-1RA users showed significantly lower risks of developing ArLD compared to DPP-4i users (HR 0.62, 95% CI 0.44-0.87; P = 0.006). In a second cohort that comprised patients with established ArLD at baseline (n = 1896 after PSM; median follow-up: 28.2 months), GLP-1RA users demonstrated lower risks of hepatic decompensation (HR 0.66, 95% CI 0.51-0.85; P = 0.001) and all-cause mortality (HR: 0.53, P < 0.001) compared to DPP-4i users. There is a synergistic negative impact on the liver of alcohol and obesity, which increases the risk of advanced liver disease or death by 1.6-fold greater than the additive effect of each condition.46 Thus, the additional potential therapeutic benefits of a reduction of liver disease progression with GLP-1RAs in people with AUD deserve further studies to be confirmed.

5 RANDOMISED CONTROLLED STUDIES 
Although impressive and consistent in different studies and populations worldwide, promising results collected in retrospective observational studies should be confirmed in well-designed dedicated RCTs.47 Until now, only a limited number of RCTs aimed to investigate the effects of GLP-1RAs on alcohol consumption and AUD, and most have intrinsic limitations.
In a predefined secondary analysis of a double-blind, RCT evaluating dulaglutide as a therapy for smoking cessation, participants receiving dulaglutide drank 29% less alcohol (relative effect = 0.71, 95% CI 0.52-0.97) than participants receiving placebo at week 12. Of note, however, this RCT did not primarily focus on alcohol consumption but on smoking habits. Changes in alcohol consumption were not correlated with smoking status.48
 In a placebo-controlled RCT, exenatide extended release 2 mg once weekly did not significantly reduce the number of heavy drinking days compared with placebo. However, exploratory analyses revealed that it significantly reduced heavy drinking days and total alcohol intake in a subgroup of obese patients.49 These apparently less convincing results might be explained by a small sample size and/or too short administration of exenatide extended release.47, 50 
In a recent RCT that randomized 48 non-treatment-seeking participants with AUD to either low dose semaglutide (0.5 mg weekly) or placebo, the GLP-1RA significantly reduced the amount of alcohol consumed during a posttreatment laboratory self-administration task. While semaglutide treatment did not affect average drinks per calendar day or number of drinking days, it significantly reduced drinks per drinking day (P = 0.04) and weekly alcohol craving (P = 0.01), also predicting greater reductions in heavy drinking over time relative to placebo (P = 0.04).51 These findings provide initial prospective evidence that low-dose semaglutide can reduce craving and some drinking outcomes, justifying larger clinical trials to evaluate the benefit of this GLP-1RA on AUD.
Although perhaps less impressive,23 overall preliminary results of RCTs confirmed the positive effects reported in observational studies.50 Currently, at least five registered RCTs are ongoing to evaluate the effect of semaglutide on AUD.21, 52, 53 For instance, in a Danish RCT called SEMALCO, 108 patients diagnosed with AUD and comorbid obesity will be randomized to either semaglutide or placebo in combination with cognitive behavioural therapy. Additionally, a subgroup of patients will have structural, functional and neurochemical brain imaging performed at baseline and after 26 weeks of treatment. The primary endpoint is the reduction in heavy drinking days, but different interesting secondary behavioural, biological and neuroimaging endpoints will also be investigated.54

6  GLP-1RAS AND AUD IN OTHER HUMAN STUDIES

6.2 Genetic studies
A human study showed evidence that genetic variation in GLP-1 receptor may be associated with alcohol addiction: the previously reported functional allele 168Ser (rs6923761) was nominally associated with AUD (P = 0.004) in a sample of the “National Institute on Alcohol Abuse and Alcoholism” research programme. This finding was partially replicated in men of the “Study of Addiction: Genetics and Environment“ sample cohort (P = 0.033).55 However, this association was not found in another human genetic study.56 Of note, however, the latter study suggested that a GIP receptor polymorphism (GIPR rs1800437) may play some role in susceptibility to alcohol dependence.
In a study that investigated the association between genetic variation at the GLP-1 receptor and brain functional connectivity, according to the severity of alcohol use, post-hoc analyses showed that in the group carrying two single nucleotide polymorphisms (SNPs: rs6923761 and rs1042044), high versus low AUDIT score was associated with stronger within-network connectivity.57

6.3 Functional cerebral imaging studies
[bookmark: _Hlk194160778]A human study in individuals seeking for AUD treatment, which used functional MRI and single-photon emission computerized tomography, showed that exenatide significantly attenuates alcohol cue reactivity in the ventral striatum (location of the nucleus accumbens) and the septal region, which are crucial brain areas for drug reward, conditioning and addiction.49 Dopamine transporter availability was lower in the exenatide group compared with the placebo group. Furthermore, exploratory analyses revealed that exenatide significantly reduced heavy drinking days and total alcohol intake in a subgroup of obese patients. Thus, it is noteworthy that the imaging part (fMRI + SPECT-scan) of this study was performed in individuals with normal weight and that only the exploratory analysis concerned individuals with obesity.49
6.4 Experimental studies
Findings from human laboratory experiments and a post-mortem brain study suggested that there is crosstalk between alcohol and GLP-1. Alcohol administration either orally or intravenously resulted in a significant reduction of peripheral active GLP-1 concentrations in heavy-drinking individuals with AUD enrolled in placebo-controlled pharmacological studies.58 Next, central expression of the GLP-1 receptor in post-mortem brain tissues was significantly higher in individuals with AUD, compared to controls, in the hippocampus, with a similar trend-level effect in the prefrontal cortex.58 Further studies are needed to understand the underlying mechanisms of this link.

7 GENERAL DISCUSSION
Results obtained from a large set of observational studies showed that GLP-1RA therapy is associated with a significant reduction in AUD, alcohol consumption and/or alcohol-related complications in patients with obesity or T2DM as compared to no use of GLP-1RAs (whatever the comparator considered). These results are concordant with preclinical findings reported in animal models (rodents, monkeys) and are supported by several genetic, functional brain imaging and experimental studies in humans. Because already published RCTs are still rather limited, these real-life observational data remain to be confirmed in ongoing controlled studies in order to reinforce the evidence.
7.1 GLP-1RAs versus approved drugs in AUD 
[bookmark: _Hlk195267105][bookmark: _Hlk195267327]
[bookmark: _Hlk195267080][bookmark: _Hlk195267146][bookmark: _Hlk195269896]It is interesting to compare the effects of GLP-1RAs with those of the conventional FDA approved drugs for AUD, especially naltrexone.59 In a recent study, both semaglutide and liraglutide were associated with lower risks for AUD hospitalization (HR 0.64, 95% CI 0.50-0.83 and 0.72, 95% CI 0.57-0.92, respectively). In contrast, when taken all approved drugs for AUD together (i.e., naltrexone, disulfiram, and acamprosate), no significant reduction risk of AUD could be found (HR 0.98, 95% CI 0.96-1.00). Only naltrexone was associated with a lower risk for hospitalization (HR, 0.86, 95% CI,0.83-0.89), although the reduction was less marked compared to semaglutide and liraglutide.37 The positive effect of naltrexone monotherapy on AUD was also observed in a nation-wide, register-based cohort study in Sweden. Naltrexone alone reduced significantly (yet moderately) the risk of AUD-related hospitalisation (HR 0.89, 95% CI 0.81-0.97), an effect that was somewhat potentiated with the combination with acamprosate or disulfiram. Besides small molecules, peptide pharmacology like GLP-1RAs may represent a potential prospect in AUD therapy, as it can provide tailored therapies that address the complex neurobiological pathways that underpin addiction.60
7.2 Level of evidence of the efficacy
[bookmark: _Hlk196725957]It is important to acknowledge that most results showing a reduction in AUD with GLP-1RAs collected in this review were derived from observational retrospective cohort studies. Limitations and potential biases inherent to this type of studies rare well known.61 The levels of evidence are an important component of evidence-based medicine and the highest level is given by RCTs,62 which are still scarce for GLP-1RAs and AUD. However, if enough cohort or case-control studies become available, this increases the prospect of systematic reviews that will increase overall evidence levels.62 This is the current situation with GLP-1RAs suggesting their potential reduction effect on AUD.  Nevertheless, important enough to say that these human data were supported by numerous concordant animal findings. 
[bookmark: _Hlk195274313]
7.3 Safety profile of GLP-1RAs
[bookmark: _Hlk196726409]
Another issue to be considered is the safety profile of GLP-1RAs and co-agonists. Some case reports suggested links between GLP-1RAs and serious adverse events, including deaths.63, 64 However, the Medicines and Healthcare Products Regulatory Agency pointed out that deaths from adverse drug reactions reported through the yellow card scheme do not necessarily mean they were caused by the drug in question.64 Overall evidence supports safety of GLP-1RAs, besides well-known gastrointestinal side effects. The safety profile of the pure GLP-1RA semaglutide65 and the co-agonist tirzepatide66 was demonstrated in pooled data of placebo-controlled RCTs and confirmed in real-world studies for both agents.67, 68 Nevertheless, clinicians must weigh benefits against potential risks and monitor patients treated with GLP-1RAs for adverse events, especially when these agents are used in different populations such people with AUD.63

7.4 Contrasting results versus bariatric surgery
If obesity and AUD may coexist, bariatric surgery, especially Roux-en-Y gastric bypass, has been associated with an increased risk of alcohol consumption and AUD.13, 14   AUD remains a challenging condition with limited effective treatment options.59, 69 As already discussed, the risk reduction of AUD reported with GLP-1RAs, especially semaglutide, may appear to be greater than that commonly reported with officially approved AUD medications, including nalrexone.37, 59  However, there are no official indications for prescribing a GLP-1RA to prevent or reduce AUD yet.  If it is premature to prescribe GLP-1RAs off-label to manage patients with AUD, considering the current available data collected in the literature, the therapeutic choice should prefer the use of a GLP-1RA (semaglutide) or a GIP/GLP-1 agonist (tirzepatide) in place of bariatric surgery (especially Roux-en-Y gastric bypass) in obese patients who want to lose weight and who are prone to AUD.14

7.2 Hypothetical mechanistic explanations

An emerging literature demonstrates a role for the GLP-1 system in modulating maladaptive reward behaviours, including food, alcohol consumption and drug use. 12, 70, 71 The main proposed mechanisms to explain the protective effects of GLP-1RAs on AUD are related to reward processing, even if broader mechanisms might also contribute.17, 21, 72 
Dopamine reward pathway
Mesolimbic GLP-1 receptors are able to reduce hunger-driven feeding, the hedonic value of food and food-motivation. GLP-1 receptors are expressed in the brain dopamine reward pathway, where they modulate dopamine release in the nucleus accumbens, which is crucial for food and drug reward, as well as the motivation to consume food, alcohol and other substances.73, 74 Indeed emerging evidence suggests that the range of action of GLP-1 on reward behaviour is not limited to food-derived reward but extends to alcohol reward.14, 75 
 
The gut hormone GLP-1 modulates alcohol-related responses (behavioural and neurochemical) in rodents, suggesting that the alcohol reduction observed with GLP-1RAs may involve a suppression of alcohol's rewarding properties, presumably via a predominant effect on dopamine transmission.74, 76, 77 
	Other mechanisms
Other plausible neurobiological mechanisms underlying GLP-1RA positive effects on AUD can be invoked:14, 25, 29, 78  for instance, protection against the negative emotional state that drives alcohol ingestion,79  reduction of stress-induced compulsive alcohol consumption,80 cerebral anti-inflammatory effects.81 Thus, central effects of GLP-1 imply that the physiological role of GLP-1 extends beyond glucose homeostasis, food intake regulation and cardiorenal protection.32

8 CONCLUSION 
Growing evidence suggests that the GLP-1 system modulates alcohol seeking and consumption, so that GLP-1RAs may represent potential pharmacotherapies for AUD. An extensive review of the literature led to consistent results supporting a reduction in the risk of both incident and recurrent AUD following the administration of a GLP-1RA. These findings collected in humans with obesity (with or without T2DM) confirm a huge set of preclinical data from experiments in rodents and monkeys. A large majority of human findings were obtained in observational (essentially retrospective) cohort studies issued from the United States or Scandinavian countries. These promising results should be confirmed in dedicated RCTs and several of them are ongoing, especially to demonstrate a reduction of AUD with semaglutide independently of the presence of obesity. 
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Table 1 : Decreased alcohol use disorders with glucagon-like peptide-1 receptor agonists in observational studies (only studies that included > 1000 patients were considered in this table).

	References
	Country
	Study type
	Data collection
	GLP-1RA
	Patients
	Prior AUD
(n patients)
	Follow-up (years)
	Risk of AUD on treatment
	Alcohol outcomes

	Wium-Andersen et al 202234
	Denmark
	Nationwide cohort study
	Danish National Prescription Registry,
	GLP-1RAs vs DPP-4is
	T2DM/
Obesity
	Mainly No (5.3 % with AUD) 
(38 454)
	1
	0.62 (0.45–0.85)
	Alcohol-related events

	Wang et al 202435
	U.S.
	Retrospective cohort
	Electronic health record data
	Semaglutide vs anti-obesity agents (naltrexone or topiramate) (PSM)
	Obesity
	No (26,566)
	1
	0.50 (0.39-0.63)
	Incidence of AUD diagnosis

	
	
	
	
	
	Obesity
	Yes (1051)
	1
	0.44 (0.38-0.52)
	Recurrence of AUD diagnosis

	
	
	
	
	
	T2DM
	No (25,670)
	1
	0.56 (0.43-0.74)
	Incidence of AUD diagnosis

	
	
	
	
	
	T2DM
	Yes (653)
	1
	0.61 (0.50-0.75)
	Recurrence of AUD diagnosis

	Qeadan et al 202436
	U.S.
	Retrospective cohort
	Electronic health record data
	GLP-1RA or tirzepatide
vs usual care
	T2DM
	Yes (NA)
	2
	0.51 (0.40-0.65)
	Alcohol intoxication 

	
	
	
	
	
	Obesity
	Yes (NA)
	2
	0.58 (0.45-0.75)
	

	Lahteenvuo et al 202437
	Sweden
	Retrospective cohort
	Population registry
	Semaglutide
vs no use of GLP-1RA
	Obesity/
T2DM
	Yes (4321)
	8.8
	0.64 (0.50-0.83)
	AUD hospitalisation

	
	
	
	
	Liraglutide
vs no use of GLP-1RA
	Obesity/
T2DM
	Yes (2509)
	8.8
	0.72 (0.57-0.92) (†)
	

	Miller-Matero et al 202438
	U.S.
	Retrospective cohort
	WeightWatchers Clinic telehealth medical weight
management program.
	Semaglutide or tirzepatide
vs metformin
	Obesity 
	Both (12116)
	0.6
	0.84 (0.65-1.10)

	Self-reported alcohol use

	Xie et al 202539
	U.S.
	Retrospective
	US Department of Veterans
Affairs database
	GLP-1RA vs usual care
	T2DM
	Both (215970)
	 3.7
	0.89 (0.86-0.92)
	AUD

	Kuo et al 202540
	U.S.
	Retrospective
	TriNetX Research Network
	GLP-1 RA vs DPP-4is (PSM)
	T2DM
	Yes (3566)
	5.3
	0.89 (0.81-0.98) 
	Alcohol-related liver disease



 AUD : alcohol use disorder. DDP-4is :  dipeptidyl peptidase-4 inhibitors. GLP-1RAs : glucagon-like peptide-1 receptors agonists. NA : not available. PSM : propensity score matching. T2DM :  type 2 diabetes mellitus.
Results are expressed as hazard ratio (± 95 % confidence interval).



