Posting of this PDF is not permitted. | For reprints or permissions, contact
permissions@psychiatrist.com. | © 2025 Physicians Postgraduate Press, Inc.

Narrative Review

The Role of Glucagon-Like Peptide-1
Receptor Agonists in Alcohol Use Disorder

Sadaf Khan, MBBS; Pavani Sayana, MBBS; Sarah Waseem, MBBS, MSc; Olu-Lawal Oluwanifesimi, MD; Garima Yadav, MD;

Zeeshan Mansuri, MD, MPH; and Shailesh Jain, MD

Abstract

Importance: Alcohol use disorder (AUD) is a
critical health condition that increases the
risk of a variety of social and physical health
impairments. Glucagon-like peptide-1
(GLP-1) receptor agonists are potentially
effective in reward system—related
disorders. The use of GLP-1receptor
agonists has been shown to decrease
overall consumption of alcohol in AUD in
addition to managing obesity and weight
loss. The main objective of this narrative
review was to examine the potential
benefits, dosages, and mechanisms of

GLP-1 receptor agonists on alcohol
consumption and how they can potentially
modify alcohol-seeking behavior.

Observations: The principal observation
included the effect of GLP-1receptor
agonists on the mesolimbic pathways in
the central nervous system, the central
amygdala, and the GABAergic neurons

in the central nervous system. Current
research also focuses on the use of
GLP-1 receptor agonists in improving
glycemic control and reduction of obesity.

potentially used as an adjunct to the
treatment of AUD in patients with a body
mass index >30 kg/m? and in those with
AUD who have coexisting diabetes
mellitus. As decreasing glucose levels
and alcohol-seeking behavior are 2 dual
effects of the GLP-1receptor agonists, the
dosage can be adjusted accordingly to
achieve the desired benefits while
reducing the potential side effects of the
drug class.
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Conclusions and Relevance: Clinically,
GLP-1receptor agonists can be

Author affiliations are listed at the end of this article.

lcohol use disorder (AUD) is one of the most
common mental health disorders globally and
affects people of various ages, sexes, and
socioeconomic backgrounds. The DSM-5 describes it as
problematic patterns of alcohol use that cause clinically
significant impairment or distress. AUD is associated
with widespread consequences, including health
implications like comorbid chronic diseases
and reduced life expectancy, social impairments
like family disruption and relationship conflicts, and
occupational impairments like underperformance,
potential job loss, or unemployment.!

The drugs approved for this purpose include
disulfiram (aldehyde dehydrogenase inhibitor),
naltrexone (opioid receptor antagonist), acamprosate
(various sites of action), and nalmefene (opioid
receptor modulator). Naltrexone has been found to
reduce cravings and heavy drinking, while
acamprosate helps with abstinence. Despite the
various treatments available for AUD, new medications
still must be developed due to the high risk of relapse
and varying response rates to treatment observed
among different patients.?

Recent research has shown that glucagon-like
peptide-1 (GLP-1), an intestinal hormone secreted in
response to food consumption that provokes increased
insulin secretion and reduced glucagon secretion from
the pancreas, might play a role in alcohol-related
behaviors. Recent reports have shown that GLP-1
receptor agonists such as liraglutide and semaglutide,
which are currently approved for treating type 2 diabetes,
decrease alcohol-seeking behaviors by inhibiting the
mesolimbic reward system of the brain.! In this review,
we describe how these GLP-1 agonists influence alcohol
consumption and alcohol-seeking behaviors.

METHODS

An electronic search was conducted from June 2024
to July 2024, with an updated search in August 2024, using
databases PubMed, PubMed Central, Clinicaltrials.gov,
Ovid Medline, and CINAHL. The Medical Subject
Headings terms included were GLP-1 agonists, glucagon-
like peptide OR glutides OR semaglutide OR glucose-
dependent insulinotropic peptides AND alcohol OR
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Clinical Points

« Glucagon-like peptide-1 (GLP-1) agonists can reduce
motivation to seek alcohol and prevent a relapse of alcohol
use disorder in a dose-dependent manner; this effect
results from a broad range of effects on appetite, weight,
palatability, and the reward-seeking pathway in the central
nervous system.

« As decreasing glucose levels and alcohol-seeking
behavior are 2 dual effects of GLP-1receptor agonists, the
dosage can be adjusted accordingly to achieve the
desired benefits while reducing the potential side effects
of the drug class.

alcohol use OR alcohol use disorder OR ethanol OR
alcoholism OR alcoholics. Overall, 60 articles were
retrieved, and articles older than 10 years and those
specific to diabetic patients were removed. Seventeen
studies including observational studies, experimental
studies, and narrative reviews were included in the
review.

RESULTS

Pathophysiology

GLP-1 receptor agonists cause a significant decrease
in alcohol use by inhibiting and modulating dopaminergic
neurons present in the central areas of the mesolimbic
reward system, namely, the ventral tegmental area
(VTA) and the nucleus accumbens (NAc). Alcohol and
other drugs of abuse stimulate dopamine release from
the ventral striatum (a part of the NAc) in healthy
individuals, with the magnitude and rate of release closely
related to the euphoria or drug-seeking behavior seen
with alcohol use.? Research has shown that GLP-

1 receptor gene polymorphisms are implicated in AUDs.
Therefore, the use of GLP-1 receptor agonists for alcohol
addiction by inhibiting the mesolimbic system has
yielded a reduction in the motivation to consume alcohol
and alcohol-seeking behaviors.!

Another observed mechanism of the GLP-1 receptor
agonists was on the central amygdala.? The receptor
expression in this brain structure nullifies the
neurotransmitter y-aminobutyric acid (GABA)
transmission, hence decreasing the motivation to
seek alcohol in those with AUD.?

Besides modulating GABAergic receptors in the
central nervous system (CNS), GLP-1 agonists delay
gastric emptying.* A longer duration of alcohol digestion
in the stomach causes an accumulation of acetaldehyde,
further clarifying the harmful effects associated with the
ingestion of GLP-1 agonists with alcohol.*

Several appetite-regulatory peptides have been
associated with alcohol-mediated behaviors. Research has
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shown that GLP-1, along with other gut-brain peptides
like ghrelin, leptin, and galanin, acts on the mesolimbic
dopamine system of the brain and influences the
activation of this system by alcohol and other addictive
drugs. Studies® have found that ghrelin increases
cravings in alcohol-dependent heavy drinkers and that
antagonizing this peptide reduces the motivation to
consume alcohol, leading to an overall decreased alcohol
intake.

Pharmacokinetics

When analyzing the use of GLP-1 receptor agonists
and their doses in the management of AUD, providers
must consider multiple factors, including age, medical
history, current medications, comorbid conditions,
metabolic state, response to therapy, side effect profile,
and potential risks and benefits for each individual.!®

Because of minimal gastrointestinal (GI) absorption and
less oral bioavailability, these drugs are available in
subcutaneous injectable form, except for semaglutide,
which is available both in oral and injectable forms.®
A newer drug, tirzepatide, with dual agonist action on
glucose-dependent insulinotropic peptide and GLP-1
receptors, is also available in subcutaneous injectable form.”

Since exenatide and liraglutide metabolize through
the liver and kidneys, one should exercise caution when
using them in AUD patients with liver and kidney
problems.® One should be wary of formulating and
dispensing these medicines, as compounding errors in
semaglutide administration have caused severe adverse
effects, as Lambson and colleagues® reported in a case
series. As these medications are not yet on the list of US
Food and Drug Administration—approved drugs for
AUD, any prescriptions are through off-label use,
requiring providers to exhibit prudence when prescribing
and dispensing them.®

Some common GLP-1 and mixed GLP-1 receptor
agonists that are in trials for AUD include exenatide
(Byetta and Bydureon), liraglutide (Victoza and
Saxenda), dulaglutide (Trulicity), and semaglutide
(Ozempic) and tirzepatide (Mounjaro).*>° In trials for
AUD, the dosage of GLP-1 receptor agonists varied, but
they were mainly similar to the doses standardized for
treating type 2 diabetes mellitus and obesity. These doses
were already clinically tested for safety and efficacy.*
Exenatide (Bydureon) is administered at a dose of 2 mg
subcutaneously once weekly in an extended-release form
for AUD.? Liraglutide is initially dosed at 0.6 mg and
injected subcutaneously once daily. The dose of
exenatide (Bydureon) is eventually titrated in uniform
increments of 0.6 mg every quarter or half month to a
maximum dose of 3.0 mg once daily. Similarly,
dulaglutide is administered at a starting dose of 0.75 mg
subcutaneously once weekly and increased to double the
amount in a weekly period based on the tolerability and
dose response.!® Semaglutide is dosed initially at 0.25 mg
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subcutaneously once weekly and incrementally escalated
weekly until a dose of 1.0 mg once weekly is reached.*
Tirzepatide is administered subcutaneously at a medium
dose of 7.5 mg with a range of 0.5—-15 mg.* Most trials
adopt a multimodal approach, combining the GLP-1
receptor agonist therapy with behavioral therapies. A
randomized clinical trial mixed 26 weeks of exenatide
treatment for AUD with cognitive-behavioral therapy
and showed optimistic results related to alcohol
abstinence.’

Preclinical and Clinical Studies

A study conducted in alcoholic trait-induced mice
showed liraglutide can decrease alcohol intake and
preference.!’ Similarly, this easing effect in Wistar rats
was more pronounced in high baseline consumption
groups with subcutaneous administration of liraglutide.
Exendin (9-39), a GLP-1 receptor antagonist, and
blockade of dipeptidyl peptidase-4 (DPP4), an enzyme
responsible for GLP-1 degradation, did not nullify the
decreased alcohol consumption and alcohol-seeking
behaviors induced by liraglutide and semaglutide,
signifying the lasting impact of the GLP-1 receptor
agonists despite antagonistic influences.'

Also, GLP-1 receptor agonists influence AUD through
their potentiating effect on neuroprotective influences.
Liraglutide potentiated learning and memory
performance, as well as eased anxiety levels in alcohol
withdrawal mice.!* The reduced craving and the relapsed
drinking in the alcohol withdrawal mice might be from
the neurobiological impacts of liraglutide related to
replenishing the dendritic spine density in the medial
prefrontal cortex and the hippocampus as well as from
enhancing the synaptic proteins.!!

Research in rodents and humans has substantiated
that GLP-1 receptor agonists have shown promising
results in reducing alcohol consumption and preference
through neurobiological impact on the mesolimbic
reward pathways in the VTA and NAc by modulating
neurotransmitters involved in addiction such as
dopamine and glutamine.!® A randomized clinical trial
using exenatide demonstrated a reduction in the alcohol
cue reactivity in these notable neural reward zones on
functional magnetic resonance images and a decrease in
dopamine transporter availability.®

Their role in improving metabolic parameters such as
glycemic control and weight reduction can also be
associated with alleviating alcohol intake and cravings.
Research has identified a significant connection between
GLP-1 receptor agonists, metabolic parameters, and AUD.
Targeted GLP-1 receptor agonist therapy for weight
reduction or type 2 diabetes mellitus has shown
substantial improvement in symptoms of AUD.* A case
series conducted through a retrospective chart review
showed a 100% improvement in AUD conditions assessed
by Alcohol Use Disorder Identification Test (AUDIT)
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scores, following the utilization of semaglutide for weight
reduction.!* A semaglutide and tirzepatide study in obese
individuals yielded similar results, showing a reduction in
alcohol intake, binge episodes, average drinks, and
AUDIT scores.* This mitigation is envisioned to be from
the dual mechanistic mode of action on the central reward
pathways and influence on the gut via delayed gastric
emptying, leading to enhanced blood alcohol content and
a spike in aversive acetaldehyde levels.* Dulaglutide
reduced alcohol consumption in patients treated for
smoking cessation and showed increased abstinence from
smoking in an alcoholic group compared to the
nonalcoholic group.*®

In comparison of acute vs chronic impact of GLP-1
receptor agonists, a nationwide register-based study
found a profound impact of GLP-1 receptor agonists on
AUD as evaluated through alcohol-related and
benzodiazepine withdrawal treatments in the initial
3 months when compared with DPP4 inhibitors.
However, the result faded after 3 months, which made
the researchers debate whether the impact could be from
the initial frequent provider visits, motivated lifestyle
choices, or the excessive nausea and malaise experienced
on initiation of GLP-1 receptor agonists, which could have
reduced the alcohol intake during the first few months.!
Table 1 provides an overview of the key findings on the
role of GLP-1 receptor agonists in AUD.

DISCUSSION

This review examines how GLP-1 receptor agonists
have various effects on neurochemical and physiologic
pathways in the brain to mitigate alcohol-seeking
behavior. Literature has shown that GLP-1 agonists have
a beneficial effect when changing impulsive behavior in
AUD. This narrative review builds on the evidence that
semaglutide (a GLP-1 receptor agonist) and other drugs
in the same class can have a favorable effect in controlling
alcohol-seeking actions.

GLP-1 receptor agonists have been shown to decrease
binge drinking and lessen overall alcohol consumption.'®
Celik et al'® noted suppression in intake of a variety of
drinks besides alcohol, which suggests that appetite
suppression and lowering of palatability can cause a lower
motivation to consume alcohol in those who used GLP-1
receptor agonists. Here, a question also arises as to
whether this effect of GLP-1 receptor agonists is
associated with an individual’s genetic makeup and if a
genetic tendency to gain weight affects the intensity of
response of the drugs in alcoholics.

Those with a body mass index >30 kg/m? experienced
an enhanced observed effect of GLP-1 agonists in
reducing motivation to seek alcohol.!® The appetite-
suppressing effect of GLP-1 agonists explains why they
were effective in reducing alcohol-seeking behavior in
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Table 1.

Overview of Literature on GLP-1 Receptor Agonists and Alcohol Use Disorder

Author

Type of study

Sample size (n)

Inclusion criteria

Khan et al

Intervention outcome

Wium-Andersen
etal'

A nationwide register-based
cohort and self-controlled
case series

New users of GLP-1 (n=38,454) and

dipeptidyl peptidase 4 inhibitors
(DPP4) (n=49,222)

New users of GLP-1and DPP4

The incidence of alcohol-related
events was lower in individuals who
started treatment with GLP-1
receptor agonists than in
individuals who started

DPP4 inhibitors, but self-controlled
analyses indicated that this might
be explained by confounding by
indication

Dumiaty et al*

Systematic review

Not applicable

Users of GLP-1and peptide YY3-36 in
the suppression of food, drug-seeking,
and anxiogenesis

GLP-Tand PYY3-36 can elicit a state of
demotivation to suppress food intake
and drug-seeking behavior. Thus far,
studies coadministering GLP-1 and
PYY3-36 analogs have revealed
promising outcomes for weight loss.
Furthermore, emerging GLP-1/
PYY3-36 dual agonists also show
promising outcomes that suppress
opioid use and withdrawal

Quddos et al*

Study 1: Social media analysis Study 1: 68,250 posts

Study 1: 68,250 posts related to GLP-1
or GLP-1/GIP agonists

Study 1: There is a reduction in alcohol
consumption while taking GLP-1 and
tirzepatide medication

Study 2: Remote study

Study 2: n=153

Study 2: Current alcohol drinkers;

BMI =30 kg/m? who self-reported
taking semaglutide (GLP-1 agonist) or
tirzepatide (the GLP-1/GIP combination)
for 230 days or no medication to
manage diabetes (as a control group)

Study 2: There is a reduction in average
number of drinks, binge drinking,
AUDIT score, and the sedative/
stimulating effects of alcohol in
individuals taking semaglutide or
tirzepatide

Klausen et al®

Randomized placebo-
controlled clinical trial

Exenatide group (n=29), placebo
group (n=26)

1. Age 18-70y

2. Diagnosed with AUD according to
ICD-10, WHO, and DSM-5

AUDIT score >15

At least 5 d of heavy alcohol
drinking, defined as having alcohol
consumption over 60/48 (men/
women) g of alcohol/d in the past
30d

> w

Exenatide (2 mg subcutaneously) or
placebo once weekly for 26 wk was
given. No significant difference in
heavy drinking episodes with
exenatide compared to placebo.
However, exenatide demonstrated a
reduction in alcohol cue triggered
response as noted on fMRI in brain
reward-seeking areas of ventral
striatum and septal area

Probst et al"

Double-blind randomized
placebo-controlled trial

Total participants (n=255); alcohol
consumers (n=155); dulaglutide
(n=76); placebo (n=75)

Of the total participants (n = 255), those
who were drinking alcohol at baseline
and who completed 12 wk of treatment
with either dulaglutide or placebo

Dulaglutide reduced alcohol
consumption compared to placebo;
however, the effect was not significant
in heavy drinkers. It also showed
increased abstinence from smoking in
an alcoholic group compared to the
nonalcoholic group

Liu et al"

Preclinical mice study

Male C57BL/6J mice (n=80)

Male C57BL/6J mice

Liraglutide has neuroprotective
properties and has been shown to
improve synaptic density, memory,
and learning and to reduce ethanol
intake and preference and anxiety
in mice

Brunchmann
et al”

Systematic review

Not applicable

Studies related to the use of GLP-1
receptor agonists on behavioral
aspects of substance use disorder from
alcohol, nicotine, or drugs

Evidence from clinical and
preclinical studies has proven the
acute treatment effect of GLP-1
receptor agonists on drug seeking,
alcohol intake, and relapse
behaviors. However, the evidence
on more chronic impact and long-
term safety and efficacy is limited
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Table 1 (continued).

Author

Type of study

Sample size (n)

Inclusion criteria

Intervention outcome

Marty et al®

Preclinical study on male
Wistar rats

First cohort: 12 male Wistar rats
(Envigo) weighing 260-300 g
Second cohort: 12 male Wistar rats
weighing 270-290 g

Male Wistar rats with average ethanol
preference 45% or higher from the last
3 presentations prior to vehicle
administration

Long-acting GLP-1 agonists liraglutide
and semaglutide transiently decreased
ethanol intake. Semaglutide also
decreased ethanol fondness. The
effects are not nullified or alleviated by
the simultaneous use of exendin 9-39,
a GLP-1R antagonist

Richards et al"*

Case series: retrospective
chart review

Six patients

Patients on semaglutide treatment for
weight loss with positive AUD
screening (AUDIT score >8) before
starting therapy with semaglutide

Semaglutide therapy administered for
weight loss has an improvement in

AUDIT score, suggesting a decrease in
AUD symptoms in all 6 patients studied

Celik et al*®

Narrative review

Not applicable

Includes systematic reviews, meta-
analyses, and case reports from
January 1, 2013, to January 1, 2024, in
PubMed, Google Scholar, Cochrane
Library, and Clinicaltrials.gov on search
of key terms such as alcohol, alcohol
use disorder, alcohol withdrawal
syndrome, alcohol dependence,
alcohol consumption, relapse, and
anticraving

AUD is a major health challenge.
Benzodiazepines are the gold standard
for alcohol withdrawal with many
emerging promising treatments such
as the use of phenobarbital in the ICU,
gabapentin, and the combination of
psychedelics and psychotherapy in
outpatient units. GLP-1 agonists are
also promising by decreasing alcohol
consumption, total intake, binge
episodes, and alcohol cue reactivity

Chuong et al'®

Preclinical study on mice and
Wistar rats

Adult male (n=40) and female (n=37)
C57BL/6J mice from Jackson Lab.
Adult male (n=21) and female (n=21)
Wistar rats from Charles River Lab for
behavioral experiment. Adult male
(n=18) Wistar rats from Scripps
research institute for electrophysiology
studies

15-25 gm mice and 180-360 gm
Wistar rats for behavioral experiments
and 380-700 gm Wistar rats for
electrophysiology studies

When tested in mice and rats,
semaglutide demonstrated dose-
dependent reduction in binge-drinking
behavior in mice and binge and
dependent drinking in rats. It increased
central GABA activity by increasing the
GABA release with no demonstrable
impact on the GABA transmission

Jerlhag?

Narrative review

Not applicable

Preclinical and clinical studies

Preclinical studies indicate that GLP-1
agonists decrease alcohol
consumption and condition intake
behavior and inhibit the activation of
the reward seeking mesolimbic
pathway, whereas GLP-1 antagonists
increase alcohol intake. Clinical studies
demonstrated that GLP-1 receptor
agonists reduce alcohol intake in those
with metabolic syndrome and that
genetic modification of the receptor
leads to increased addiction potential
and alcohol use

Aranas et al"

Preclinical study

Adult age-matched male (n=7) and
female (n=7) Rcc/Han Wistar rats

Recc/Han Wistar rats with voluntary
excess and stable drinking activity and
average weight of 150-200 g for
females and 200-240 g for males

Semaglutide reduced alcohol
consumption and relapse in both rat
genders. Traces of the drug are found in
the NAc and are shown to increase the
levels of dopamine, dopamine
metabolites, and the gene expression of
the dopamine metabolizing enzymes,
catechol-O-methyltransferase and
monoamine oxidase A

Abbreviations: AUD=alcohol use disorder, AUDIT=Alcohol Use Disorder Identification Test, fMRI=functional magnetic resonance imaging, GABA=y-aminobutyric acid,
GLP-1=glucagon-like peptide-1, NAc=nucleus accumbens.

obese individuals.!* However, semaglutide can cause

A decrease in alcohol-seeking behavior persisted after

nausea and malaise in patients,'® suggesting that it can
reduce alcohol-seeking behavior by both physiologic and
neurologic mechanisms.

Another finding was that some GLP-1 agonists
crossed the blood-brain barrier more quickly than others,
supporting the idea that a centrally acting mechanism is
involved in the effect of GLP-1 agonists on alcohol-
seeking behavior.?
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the drugs were discontinued in male mice and mice with
some genetic alleles but not others.!> This finding suggests
that besides exploring the neural pathways associated with
AUD’s reward and pleasure mechanism, other physiologic
pathways should be explored in future studies. Research
should also focus on identifying the therapeutic effects of
the drug class on both males and females, different body
types, and a broader sample of genotypes.
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Current evidence best supports the potential use
of GLP-1 agonists in patients where suppression of
reward-seeking behavior related to food and alcohol is
desired.!” GLP-1 agonists can reduce motivation to seek
alcohol and prevent a relapse of AUD? in a dose-
dependent manner. This effect results from a broad
range of effects on appetite, weight, palatability, and the
reward-seeking pathway in the CNS."

Some strategies to help physicians improve patient
care are as follows. Since a high dose of semaglutide
(0.1 mg/kg) was examined'” when using the drug in
animals to reduce alcohol-seeking behavior, adjusting
the dosage to obtain the desired effect while decreasing
the potentially harmful effects is recommended. Data
also suggest the possible use of GLP-1 agonists in AUD
coexisting with type 2 diabetes mellitus or obesity.* Also,
anxiety levels should be clinically monitored when using
GLP-1 agonists in patients.

Some barriers to successful treatment include the
concern that medications that suppress appetite and can
also affect mood may lead to suicidal ideation® and
determining the potential dosage. However, some
studies have claimed no effect on axiogenesis when used
acutely® in both males and females except a slight
increase in anxiety in female rats.!” Since the dosage of
GLP-1 agonists across multiple dosages and in patients
with different body mass indices has not been
examined, alcohol reduction across medication levels
and in various populations would need to be studied for
successful incorporation of their use in a diverse
population.

CONCLUSION

In summary, this review highlights the key effects of
GLP-1 agonists on modifying alcohol-seeking behavior,
providing support for their potential use as an adjunct to
treatment while raising ideas for future research, such as
their effect on AUD in association with different sets of
alleles, in various clinical settings and a wider set of the
population. Preclinical and initial human studies suggest
that GLP-1 receptor agonists may be potential treatment
for AUD. Nevertheless, it is advisable to utilize
established approved treatments until clinical trials
establish their safety and effectiveness.
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