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What is alcohol use disorder (AUD)?
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by 2+ symptoms in
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2-3 symptoms =
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6+ = severe
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Alcohol use # disorder
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Lane and Sher (2014). Clin Psychol Sci.3(6):819-835. doi: 10.1177/2167702614553026
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2025 U.S. Data

129.1 Million
Alcohol Users

56.8 Million
Binge Alcohol Users

(44.0% of Alcohol Users)

14.5 Million
Heavy Alcohol Users
(25.6% of Binge Alcohol
Users and 11.3% of
Alcohol Users)

Note: Binge Alcohol Use is defined as drinking five or more drinks (for males) or four or
more drinks (for females) on the same occasion on at least 1 day in the past 30 days

Heavy Alcohol Use is defined as binge drinking on 5 or more days in the past 30 days

https://www.samhsa.gov/data/sites/default/files/reports/rpt57150/2025-nsduh-annual-national-html/2025-nsduh-

annual-national htm
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2025 U.S. Data

Past Year Alcohol Use Disorder: Among People Aged 12

or Older; 2021-2025 (13.1% in 2025; 4.7 million people)

20
129.1 Million =z
Alcohol Users g R e s
a 15 —n
B o TT—u
=8
56.8 Million 2% 0| 2 A —
Binge Alcohol Users S s T A—,
(44.0% of Alcohol Users) g =
_ =
14.5 Million £ 9
Heavy Alcohol Users 3 s ° ® i
(25.6% of Binge Alcohol a
Users and 11.3% of
Alcohol Users) 2021 2022 2023 2024 2025

Note: Binge Alcohol Use is defined as drinking five or more drinks (for males) or four or
more drinks (for females) on the same occasion on at least 1 day in the past 30 days

Heavy Alcohol Use is defined as binge drinking on 5 or more days in the past 30 days

https://www.samhsa.gov/data/sites/default/files/reports/rpt57150/2025-nsduh-annual-national-html/2025-nsduh-
annual-national htm
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The treatment gap

Condition Proportion of people untreated, %
Schizophrenia 322
Depression 56.3
Dysthymia 56.0
Bipolar disorder 50.2
Panic disorder 559
Generalised anxiety disorder 575
Obsessive~compulsive disorder 57.3
Alcohol misuse or dependence 78.1

Sources: Kohn 2004; Wittchen 2005; World Health Organization 2005.

Thornicroft et al. 2010 doi:10.1192/apt.bp.107.004481

ALCOHOL RESEARCH
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Published: 12 November 2020

EpriDEMIOLOGY OF RECOVERY
FroMm ArLconor Usg DISORDER

Jalie A. Tucker," Susan D. Chandler,' and Eatie Witkiewitz*

'Department of Health Education and Behavior and the Center for Behavioral Economic Health Pesearch,
University of Florida, Gainesville, Florida

"Department of Psychology and the Center on Alcoholism, Substance Abuse, and Addictions, University
of New Mexico, Albuguerque, New Mexico

“Approximately 70% of persons with
alcohol use disorder and alcohol
problems improve without interventions
(natural recovery), and fewer than 25%
utilize alcohol-focused services. Low-risk
drinking is a more common outcome in
untreated samples”



2025 U.S. Data

Sought Treatment

Did Not Perceive
187,0000Adults \ = Need for Substance
(0:5%) - Use Treatment
— 34.9 Million Adults
Did Not Seek Treatment (94.5%)
but Thought Should Get
Treatment
1.9 Million Adults
(5.0%)

38.1 Million Adults with a Substance Use Disorder Who Did Not
Receive Substance Use Treatment

https://www.samhsa.gov/data/sites/default/files/reports/rpt57150/2025-nsduh-annual-national-html/2025-nsduh-
annual-national htm

Among 5% who perceived a
need, but did not get treatment...
Why?

* Thinking they should have been
able to handle their alcohol or
drug use on theirown (82.5%),

* Not being ready to stop or cut
back on using alcohol or drugs
(68.4%)

* Not being ready to start
treatment (67.7%)

* Not having enough time for
treatment (54.3%)



Not being ready to stop using:

|s abstinence required?

ALCOHOL AND DRUGS
HAVE TOXIC EFFECTS ON
THE BODY

Standard drinks dai

Global Burden of Disease Risk Factors Collaborators. 2018. Lancet.

ABSTINENCE IS
HARM REDUCTION

AND

ACHIEVING
RECOVERY
THROUGH

ABSTINENCE IS
RIGHTLY
CELEBRATED AS A
“SUCCESSFUL”
PATHWAY TO AUD OR
SUD RECOVERY




Reductions in use =
Reductions inrisk

Drinking reductions

4.5-

- short of abstinence - are
achievable, sustainable,
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and associated with
improved health and
¢ function
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Flip the axes on the Global Burden of Disease Risk Factors Collaborators.
2018. Lancet.

Individuals can reduce their drinking and/or their experience of

harm associated with alcohol use, without achieving abstinence
(Wilson et al. 2016; Maisto et al. 2018; Maisto et al. 2021; Pearson et al. 2021; Witkiewitz et al., 2019, 2020, 2021)



Recovery-Oriented Harm Reduction
Approach To Treatment

* Recovery and resiliency focus — treatment is strengths based, focused on emphasizing
client strengths and resilience

* Client empowerment — opportunities for involvement in achieving self-determined
goals for living, including choice of drinking goals

* Evidence-based approaches —targeting individual change via stage model and
approaches that have been shown to be effective in supporting change

* Service integration — holistic care through more than one approach
e Continual evaluation — assess and evaluate needs of client over time

* De-stigmatization of experience — normalize the process of reactivity and maintenance
of alcohol use disorder



Treatment match to severity and stage of change

None
Hazardous
drinking
Harmful
drinking Moderately
dependent
drinking

Severely
dependent
drinking
More
intensive
specialist
treatment

Less-intensive treatment in
generalist or specialist settings

>

Figure 1 A spectrum of responses to alcohol problems
Source: Rastrick et al. (2006)," adapted from Institute of Medicine (1990).2
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Extended brief interventions in generalist settings

Stages of
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Action
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Active
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Prevention

Clinical Focus and
Targets

Rapport building,
practical support,
assessment

Motivational
interventions, normalizing
ambivalence

Skill building, social
support, evidence-based
approaches

Planning, focus on
lifestyle, social support



Evidence-Based Behavioral Treatments

» Cognitive-behavioral treatments (coping skills training,
relapse prevention) NIAAA ALCOHOL TREATMENT

» Contingency management NAVIGATGOR

Pointing the way to evidence-based care

« Community reinforcement
» Twelve-step facilitation

* Mindfulness- and acceptance-based treatments

* Marital and family therapy



CBT for SUD meta-analysis

Within-Group Effect Sizes by Ouicome Type

Meta Analysis Within

abstinence (k=6, Kes=12, Isq=94.9)

use frequency (k=14, Kes=30, 1sq=96.6)

(

heavy use frequency (k=7, Kes=16, Isq=92.5)

quantity (k=10, Kes=19, Isq=96.4)

dependence severity (k=11, Kes=20, Isq=9%7.1)

consequences (k=11, Kes=23, 1sq=94.9)

Outcomes

|

other drug use (k=7, Kes=16, Isq=68.9)
cognitive outcomes (k=11, Kes=36, Isq=95.8)

coping outcomes (k=4, Kes=8, Isq=93.7)

mental health symptoms (k=11, Kes=56, Isq=87.3)

general health (k=10, Kes=14, Isq=54.1)

quality of life (k=9, Kes=30, 1sq=90.3)

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
Hedges' g

=

Notes. k = number of studies; Kes = number of effect sizes; Isq = I squared measure of heterogeneity in the pooled estimate. p-values are marked to
indicate statistical significance: *** <0.0001, ** <0.001, * <0.01, and 1 <0.05. Binge/peak consumption outcome type not shown due to insufficient
number of studies.

Magill et al (2026).
https://www.sciencedirect.com/science/article/pii/S0005796726001543




CBT for SUD review of reviews

“A "strong recommendation” was provided for CBT as an
empirically supported treatment for SUD, based on effects on
substance use, quality of evidence, and consideration of
contextual factors (e.g., efficacy in diverse populations).”

APA PsycArticles: Journal Article

1 An evaluation of cognitive behavioral therapy for
»prdih" substance use disorders: A systematic review and

AND : ey application of the society of clinical psychology criteria
PRACTICE ¢ ': LT, for empirically supported treatments.

Boness, C. L, Votaw, V. R_, Schwebel, F. J., Moniz-Lewis, D_|. K_, McHugh, R. K., &
Witkiewitz, K. (2023). An evaluation of cognitive behavioral therapy for substance use

SCIENCE

disorders: A systematic review and application of the society of clinical psychology criteria for
empirically supported treatments. Clinical Psychology: Science and Fractice, 30(2), 129-142.
https://doi.org/10.1037/cps0000131

Journal Information
Journal TOC



Mutual Support

Local AA/NA/SMART or other mutual support meetings
https://InTheRooms.com

Harm Reduction for Alcohol: https://hams.cc/

SMART Recovery: https://smartrecovery.org/

For family/loved ones:
* Foundation for Change https://cmcffc.org/
 Family and Friends groups of SMART https://smartrecovery.org/



https://intherooms.com/
https://intherooms.com/
https://hams.cc/
https://smartrecovery.org/
https://cmcffc.org/
https://smartrecovery.org/

Should treatment content differ, depending on the
patient's expressed goal of abstinence vs. reductions?

Abstinence goal Reduced harm goal
e /
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https://diabetesdietblog.com/2020/03/17/monthly-lifestyle-counselling-improves-heart-outcomes/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://courses.lumenlearning.com/lumencollegesuccessxtraining2/chapter/college-overview/
https://creativecommons.org/licenses/by/3.0/

Targeting abstinence goals

* Focus on skills to prevent any substance use

* Identify high risk situations for
substance use

« Avoid people, places, things

» Prepare for “abstinence violation effect” and
reducing harm if a lapse occurs

* Functional analysis and relapse prevention
following lapses (shame reduction, re-
commitment)

e Increase substance-free activities Ihis Phato by Unknown Author is icensed under CC BY


https://courses.lumenlearning.com/lumencollegesuccessxtraining2/chapter/college-overview/
https://creativecommons.org/licenses/by/3.0/

Targeting harm reduction goals

« Focus on setting goals and plans for
reductions

* # of days/week and/or amount used per
day .

- Train protective behavioral strategies L
L

 Prepare for moderation violation effect

 Functional analysis and prevention of
substance use events that exceed limits
(shame reduction, re-commitment)

° |ncrease Substance_free or reduced alcohol ThigPthQbUnknownAuthorisIicensedunderm
activities


https://diabetesdietblog.com/2020/03/17/monthly-lifestyle-counselling-improves-heart-outcomes/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/

Multiple Pathways to Recovery

o Recovery of functioning, well-being, and quality of life is
possible among those with alcohol use disorder, and
abstinence may not be required to achieve these recovery
outcomes

o People with alcohol use disorder often have reduction goals,
and we also must honor abstinence goals

o Shift attention from targeting individual alcohol use to
examining and targeting the causes and conditions,
contextual factors that led to heavy drinking in the first
place (Witkiewitz and Tucker, 2025)




Resources from NIAAA and SAMHSA

Tools: https://rethinkingdrinking.niaaa.nih.gov/
Core Resource (free CEs available):

https://www.niaaa.nih.gov/health-professionals-
communities/core-resource-on-alcohol
Latest SAMHSA TIP on Promoting Recovery

TIP 65: Counseling Approaches To Promote Recovery From Problematic
Substance Use and Related Issues

Ipervisors
ine & Download

Publication ID: PEP23-02-01-003

ssssssssssssssss



https://rethinkingdrinking.niaaa.nih.gov/
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol

Katie Witkiewitz

katiew@unm.edu

Thank you!

@katiew.bsky.social
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Waves in Medication Development for AUD

1st Wave: FDA-approved medications

2nd Wave: medications with evidence
of efficacy

39 Wave: new targets and approaches



1t Wave Pharmacotherapies

Approved Medications




FDA-Approved Pharmacotherapies for

Alcohol Dependence

Disulfiram « Aldehyde dehydrogenase inhibitor

 When taken with alcohol leads to nausea, dizziness, headache,
flushing

« Approved by FDA in 1954

Naltrexone « Opioid antagonist
* Binds to opioid receptors, thus blocking alcohol reward pathways
« Approved by FDA in 1994

Acamprosate * Glutamate receptor modulator
« Helps maintain complete abstinence during post-acute withdrawal
« Approved by FDA in 2004

SR-Naltrexone e Sustained-release naltrexone
« Approved by FDA in 2004



NITAAA Clinician Guidelines

“All approved drugs have been shown to be effective adjuncts to the treatment of
alcohol dependence. Thus, consider adding medication whenever you are
treating someone with active alcohol dependence or someone who has stopped
drinking in the past few months but is experiencing problems such as craving or
slips.”

NIAAA NIH Government Publications. Helping Patients Who Drink Too Much:
A Clinician’s Guide. 2005, 2007 Edition. Available at
http://www.niaaa.nih.gov/publications/Practitioner/guide.pdf.



Addiction

REVIEW doi:10.1111/add. 12557

Clinical and biological moderators of response to
naltrexone in alcohol dependence: a systematic review
of the evidence

James C. Garbutt', Amy M. Greenblatt?, Suzanne L. West?, Laura C. Morgan’,
Alexei Kampov-Polevoy', Harmon S. Jordan® & Georgiy V. Bobashev?

Department of Psychiatry and Bowles Center for Alcohol Studies, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA' and RTI International,
Research Triangle Park, NC, USA?



REVIEW

doi:10.1111/add. 12557

Clinical and biological moderators of response to
naltrexone in alcohol dependence: a systematic review

of the evidence
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15t Wave: Approved Medications by the FDA

» Both acamprosate and oral naltrexone were associated
with reduction in return to drinking

= There was a small but significant effect for both
medications on several alcohol drinking outcomes

= Their efficacy is comparable to beta-blockers to prevent
hospitalizations in people with CHF and SSRIs in
people with depression, yet they are dramatically under

utilized

Maisel et al., Addiction 2013

Jonas et al., JAMA 2014

Heilig & Leggio, Prog Brain Res 2016
McPheeters et al., JAMA 2023



Research Letter

June 16, 2021

Use of Medications for Alcohol Use
Disorder in the US

Results From the 2019 National
Survey on Drug Use and Health

Beth Han, MD, PhD, MPH1; Christopher M. Jones, PharmD, DrPH, MPHZ; Emily
B. Einstein, PhD1; Patricia A. Powell, F‘hD3; Wilson M. Compton, MD, MPE!

Among an estimated 14.1 million adults with past-year AUD in 2019,
only 1.6% used an FDA-approved evidence-based medication for AUD



2nd ‘Wave Pharmacotherapies

Promising Medications
(non-approved by the FDA)

Evidence of efficacy and
possible off-label use




Promising Medications (not approved by the FDA)

for AUD

Topiramate » Increases GABAA-facilitated neuronal activity and simultaneously antagonizes AMPA and kainite
glutamate receptor

» Approved by FDA for epilepsy, migraine and obesity

Ondansetron » 5-HT3 receptor antagonist
» Approved by the FDA for nausea and vomiting

Gab ap entin « GABA analog whose activity may involve interaction with voltage-gated calcium channels
- approved by the FDA for epilepsy and postherpetic neuralgia

Varenicline « Nicotinic receptor partial agonist
« Approved by the FDA for smoking cessation
Baclofen « GABAj receptor agonist

- approved by the FDA for muscle spasticity

Prazosin / « ai-blocker

Doxazosin  approved by the FDA for hypertension (HTN) and benign prostatic hyperplasia (BPH)



Gabapentin and Topiramate for AUD

The American Psychiatric Association Practice
Guideline for the Pharmacological Treatment of
Patients With Alcohol Use Disorder

Victor |. Reus, M.D., Laura J. Fochtmann, M.D., M.B.l., Oscar Bukstein, M.D., M.P.H., A. Evan Eyler, M.D., M.P.H,,
Donald M. Hilty, M.D., Marcela Horvitz-Lennon, M.D., M.P.H., Jane Mahoney, Ph.D., RN., PMHCNS-B.C,,
Jagoda Pasic, M.D., Ph.D., Michael Weaver, M.D., Cheryl D. Wills, M.D., Jack McIntyre, M.D. (Consultant),
Jeremy Kidd, M.D. (Consultant), Joel Yager, M.D. (Systematic Review), Seung-Hee Hong (Systematic Review)

APA suggests that gabapentin and topiramate be offered to patients with moderate to
severe AUD who:

* Have a goal of reducing alcohol consumption or achieving abstinence
* Prefer topiramate or gabapentin

* Are intolerant to or have not responded to naltrexone and acamprosate

* Have no contradictions to the use of these medications




Waves in Medication Development for AUD

2nd \Wave: medications with evidence
of efficacy

Baclofen for the treatment of alcohol use disorder:
the Cagliari Statement

*Roberta Agabio, Julia MA Sinclair, Giovanni Addolorato, A roved for AU D | n Fra nce
T H E ]_ A N C E T Henri-Jean Aubin, Esther M Beraha, Fabio Caputo, p p

Jonathan D Chick, Patrick de La Selle, Nicolas Franchitto,

Psychi
syc Iatry James C Garbutt, Paul S Haber, Mathis Heydtmann, Endorsed by AASLD and ACG for AUD in

Philippe Jaury, Anne R Lingford-Hughes, Kirsten C Morley, ] ]

Christian A Muller, Lynn Owens, Adam Pastor, pat|e ntS W|th AL D
Louise M Paterson, Fanny Pélissier, Benjamin Rolland,

Amanda Stafford, Andrew Thompson, Wim van den Brink,

Renaud de Beaurepaire, Lorenzo Leggio




Waves in Medication Development for AUD

. new targets and approaches



Translational Multidisciplinary Collaborative Approach

T1 Proof of concept T2 Phase 2 trials
Translation to Translation to

humans clinical settings

TO EZ‘:!L':L‘.?‘

T Effectiveness
Community level implementation
Translation to Translation to

populations practice

39



Translational Multidisciplinary Collaborative Approach

T Proof of concept T2 Phase 2 trials
Translation to Translation to
humans clinical settings

~
%Rodent studies — collaborator L. Vendruscolo, NIDA ' §

TO E‘Z.Z"JL':L":'

EHR-based Pharmacoepidemiological studies

00,0
Ow®
'.Y-‘ via Target Trial Emulation (TTE)
T Effectiveness
implementation

Community level
Translation to Translation to
practice

populations

Veterans Affairs — collaborator C. Rentsch, Yale

Kaiser Permanente — collaborator V. Palzes

NIH All of Us — collaborator J. Adjemian and RTI ##

TriNetX — collaborator R. Xu, Case Western

40




Addiction: A Brain Disease

1997

Addiction Is a Brain Disease, and It Matters

Alan |. Leshner

Science

The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

Dan L. Longo, M.D., Editor

Neurobiologic Advances from the Brain
Disease Model of Addiction

Nora D. Volkow, M.D., George F. Koob, Ph.D., and A. Thomas McLellan, Ph.D
Neuropsychopharmacology

REVIEW ARTICLE OPEN
Addiction as a brain disease revised: why it still matters, and

the need for consilience

Markus Heilig', James MacKillop (37%, Diana Martinez®, Jirgen Rehm (3°%7%, Lorenzo Leggio(®” and Louk J. M. J. Vanderschuren (3'°

Personal View

Reevaluating the brain disease model of addiction @®

Chrysanthi Blithikioti, Eiko | Fried, Emiliano Albanese, Matt Field, loana A Cristea

The brain disease model of addiction has dominated public and scientific discourse on addiction (termed substance  Loncet Psychiotry 2025




AUD: A Brain Disease

A Complex Multifactorial Medical Disease

(Negative emotionality

Depression, anxiety, anger,
boredom, pain, sleep problems

Withdrawal/
negative affect

Binge/intoxication

Reward deficit
and stress surfeit

Incentive
salience

Preoccupation/
anticipation

Executive function

-

Neuroadaptation

Koob & Volkow. Lancet Psychiatry 2016 Witkiewitz, Litten & Leggio. Science Advances 2019



AUD: A Whole-Body Disease

Cardiac

Cardiac arrhythmias
Cardiomyopathy
Ischemic heart disease
Hypertension

Oral Cavity
Esophageal cancer
Oral cavity cancer

Liver

Steatosis (fatty liver)
Steatohepatitis

Fibrosis

Cirrhosis
Alcohol-associated hepatitis
Liver cancer

Gastrointestinal
Gut leakiness
Microbial dysbiosis
Colorectal cancer

Alcohol-Associated Organ Damage

Immune Dysregulation

Neurologic
Ischemic stroke
Hemaorrhagic stroke

Lung

Acute respiratory
Distress syndrome
Pneumonia

Muscle
IMyopathy
Wasting

Pancreas
Acute pancreatitis
Chronic pan creatitis

Bone
Impaired fracture repair
Reduced bone density

National Institute
on Alcohol Abuse
and Alcoholism

CANCERS

Liver Colon Breast Oral cavity Rectum



Thinking Outside the Box? Targeting Outside the Brain

Addiction is a brain disorder ...
and the connections between the periphery and the brain matter

Baroreceptors in
carotid arteries

Sensory
nerve fibers

Baroreceptors
in aorta

Parasympathetic
Sinoatrial } nerve fibers

node

Sympathetic nerve fibers

N Arteries e
v.

Atrioventricular:
node

Adrenal
medulla

e o
. .
s B0

.. .
.............

Figure from: Eddie et al., Addict Biol 2022

Gut-brain—-endocrine axis co-metabolism

Lifestyle—environment — diet — nutrition

Endogenous host/liver — microbiota —
co-metabolism

y -
-

HPA Axis

Precursors .
Neurotransmitters /
7 Cortisol

Adrenal

Increased disease and infection susceptibility versus health effects

Figure from: Obrenovic et al., Pathol Lab Med Int 2017



Thinking Outside the Box? Targeting Outside the Brain

Addiction is a brain disorder ...
and the connections between the periphery and the brain matter

Brain
Mechanisms

§ &

Stress  Neuroinflammation

Reward

Medical Consequences

Treatments
. Behavioral
Neuromodulation Psychological
Techniques Interventions

Pharmaco-
therapies

Metabolic surgery is linked
to increased AUD risk

oL

Figure from: Leggio et al., Mol Psychiatry 2025

Gut-brain—-endocrine axis co-metabolism

Lifestyle—environment — diet — nutrition

Endogenous host/liver — microbiota —
co-metabolism

-
'''''

Toxins
Precursors .

Neurotransmitters /

. Cortisol
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Gut-Brain, Heart-Brain and other Body-Brain Connections
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Gut-Brain, Heart-Brain and other Body-Brain Connections




GLP-1: Key Concepts
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Preclinical Evidence

Role of GLP-1 in AUD

Administration of GLP-1R agonists (GLP-1RAs) in rodents and NHP reduces:

Alcohol conditioned place preference (CPP)
Operant self-administration of alcohol
2-bottle free-choice

Alcohol’s discriminative interoceptive effects

Egecioglu et al., Psychoneuroendocrinology 2013
Shirazi et al., PLoS One 2013

Suchankova et al., Transl Psychiatry 2015
Vallof et al., Addict Biol 2016

Sorensen et al., Alcohol Clin Exp Res 2016

Sirohi et al., Physiol Behav 2016

Thomsen et al., Pharmacol Biochem Behav 2017
Marty*, Farokhnia* et al., Front Neurosci 2020
Chuong®*, Farokhnia*, Khom*, et al., JCI Insight 2023
Aranas et al., eBioMedicine 2023

Windram et al., Psychopharmacology 2025

See also recent reviews from our lab:

Bruns et al., Pharmacol Res 2024

Guo et al., J Neurosci 2025

Srinivasan et al., J Endocr Soc 2025

Farokhnia & Leggio, JAMA Psychiatry 2026 50



Preclinical Evidence

Role of GLP-1 in AUD

Administration of GLP-1R agonists (GLP-1RAs) in rodents and NHP reduces:
= Alcohol conditioned place preference (CPP)

= QOperant self-administration of alcohol

= 2-bottle free-choice

= Alcohol’s discriminative interoceptive effects

INVITED REVIEW sams WILEY

The future of translational research on alcohol use disorder

Translational Psychiatry Www.nature.com/tp
LaraA.Ray'!® | EricaN.Grodin® | Lorenzo Leggio?® | AnitaJ. Bechtholt® |
Howard Becker? | Sarah W. Feldstein Ewing® | James David Jentsch® |
Andrea C.King’ | Barbara ). Mason® | Stephanie O'Malley’ | SYSTEMATIC REVIEW ~  OFF ) B s
James MacKillopl®© | Markus Heilig!? | George F.Koob?2 Translating medication effects for alcohol use disorder across

preclinical, human laboratory, and clinical trial outcomes using
meta-analysis

Steven J. Nieto uM, Suzanna Donato', Han Du', Lindsay R. Meredith ! Wave-Ananda Baskerville', Kaitlin R. McManus @',
Molly Magill®, Marcelo F. Lopez(H*, Howard C. Becker (3 and Lara A. Ray()"*
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Drug Repurposing via Real-World EHR data

Pharmacoepidemiological TTE Approaches

Patieay mopping

Genes that are Network analysis using
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be potential drug identification of .
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= T2D only; P for trend <.001

T2D and obesity; P for trend <.001
T2D and BMI 227; P for trend <.001

)
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Molecular docking

This is a structure-based
computational strategy to predict
binding site complementarity
between a ligand (for example,

a drug) and a therapeutic target
(typically a protein)

Retrospective clinical analysis

Systematic analysis of EHRs,
clinical trial data and post-
marketing surveillance data
could inform drug repurposing

N
~
1

Drug . .
repurposing Pharmacoepidemiology—»

e

Novel data sources

Large-scale in vitro drug
screens with paired genomic
data, EHR-linked large
biobanks and self-reported
patient data are novel
avenues to exploit for
drug repurposing

=
[«)]
1

Signature matching

This involves comparing the
‘signature’ of a drug —
characteristics such as its
transcriptomic, structural or
adverse effect profile —
with that of another drug

or disease phenotype

Overall prescription rate, %

o]
|

0

MR MRS Hightheoughput 2010 2012 2014 2016 2018 2020 2022 2024

chromatography and mass compounds using in vitro

spectrometry can be used to or in vivo disease models Year
identify novel targets of can indicate potential for

known drugs clinical evaluation

| Computational approaches

Experimental approaches

Pushpakom al., Nat Rev Drug Discov 2019 Li et al., JAMA Netw Open. 2025



GLP-1R agonism associated with lower diagnosis of AUD, deaths, and other alcohol-related outcomes

Received: 7 May 2022 | Reviscd: 20 July 2022 | Accepted: 9 August 2022

DOI: 10.1111/bept13776

ORIGINAL ARTICLE - m "

Use of GLP-1 receptor agonists and subsequent risk of
alcohol-related events. A nationwide register-based cohort
and self-controlled case series study

1da Kim Wium-Andersen'? | Marie Kim Wium-Andersen® |
Anders Fink-JTensen' | Jergen Rungby | Martin Balslev Jargensen'
Merete Osler™®

SSA

RESEARCH REPORT

The association between glucose-dependent insulinotropic
polypeptide and/or glucagon-like peptide-1 receptor agonist
prescriptions and substance-related outcomes in patients with
opioid and alcohol use disorders: A real-world data analysis

Fares Qeadan | Ashlie McCunn | Benjamin Tingey

Genetically modeled GLP1R and GIPR agonism reduce binge
drinking and alcohol-associated phenotypes: a multi-ancestry
drug-target Mendelian randomization study

Joshua Reitz(® ", Daniel B. Rosoff'**, Tyler Perlstein’, Alexandra Wagner (', Jeesun Jung @', Josephin Wagner @'
Benjamin C. Reiner 2 and Falk W. Lohoff ('™

Molecular Psychiatry

Communications Medicine org/To. 026016855
Article in Press

Exploratory associations between co-occurring
opioid and alcohol use disorders and GIP/GLP-1
receptor agonist treatment

Received: 21 October 2025 Fares Qeadan, Ashlie McCunn, Benjamin Tingey & Philip J. Kroth

nature communications

Article https://doi.org/10.1038/s41467-024-48780-6
Associations of semaglutide with incidence
and recurrence of alcohol use disorder in
real-world population

Received: 8 November 2023 William Wang', Nora D. Volkow ®2~, Nathan A. Berger ®', Pamela B. Davis®2,

David C. Kaelber®# & Rong Xu®5

Accepted: 8 May 2024

JAMA Psychiatry | Brief Report
Repurposing Semaglutide and Liraglutide for Alcohol Use Disorder

Markku Lahteenvuo, MD, PhD; Jari Tilhonen, MD, PhD; Anssi Solismaa, MD, PhD; Antti Tanskanen, PhD;
Ellenor Mittendorfer-Rutz, PhD; Heidi Taipale, PhD

GLP-1 Receptor Agonists and Substance Use Disorders
in Older Adults With Type 2 Diabetes: A Target N
Trial Emulation wiLEy Q0

Hao Dai' © | Rotana M. Radwan? | Grant D. Scheiffele? | Huilin Tang® | Amy Sheer* | Hsin-Yueh Lin® | Pengyue Zhang' Obesity
Darlene Adirika® | Kate Luong® | Jiang Bian'# | Jingchuan Guo®

"®

otk

Association of GLP-1 receptor agonists with alcohol use
disorder-related and substance use disorder-related hospital
admissions during treatment and after discontinuation:

a Swedish register-based within-individuval observational
StUdy Lancet Psychiatry 2026;
13: 669-77

Patrick Bach, Johan Franck, Jonas Hallgren, Hiirje Widing, Mika Gissler, Jeanette Westman

nature medicine

Article https://doi.org/101038/541581-024-03412-w

Mapping the effectiveness and risks of GLP-1
receptor agonists

Received: 14 June 2024 Yan Xie® 4, Taeyoung Choi'? & Ziyad Al-Aly ® 2557

BM) Open Association between GLP-1 receptor
agonists and alcohol-related
hospitalisations among adults with
alcohol use disorder: multi-target trial
emulation study

Patricia J Rodriguez @ ,' Jay B Lusk,>* Hemalkumar B Mehta © ,*
Joseph F Levy,’ Andreas P Kalogeropoulos,® Samir Soneji,” Duy Do,’
Emma Holler," Emily Webber," Ty Gluckman,® Nicholas Stucky © '

Glucagon-like peptide-1 receptor agonists and risk of
substance use disorders among US veterans with type 2
diabetes: cohort study

Miao Cai," Taeyoung Choi,"*? Yan Xie,"*** Ziyad Al-Aly**>%7

e bmij

MAYD CLINIC PROCEEDINGS

Alcohol Use Following GLP-1 Receptor Agonist Therapy in the Cooper Center
Longitudinal Study

Tamanna Basri, MD, Stephanie J. Shea, MD, Adam Brantley, MD, Rahul Tharoor,
MD, Julia Chavez, MD, Mehvish Khan, MD, William G. Burton, MD, David Leonard,
PhD, Carolyn E. Barlow, PhD, Kerem Shuval, PhD, Laura F. DeFina, MD, E.
Sherwood Brown, MD, PhD

53



Drug Repurposing via Real-World EHR data

Pharmacoepidemiological / TTE Approaches

» \We have contributed to this field through three distinct but complementary EHR-based studies
examining real-world alcohol consumption.

= The innovative, unique, and clinically impactful aspect of our studies, vis-a-vis other EHR-based
studies, is the focus on alcohol quantity which is the basis of FDA-accepted outcomes.

Qualification Statement

Qualification of the 2-level Reduction of the World Health
Organization (WHO) Risk Drinking Levels (RDL) of Alcohol
Consumption, an Efficacy Endpoint in Pivotal Clinical Trials

with Adults Diagnosed with Alcohol Use Disorder (AUD)

Date: January 14, 2025 iy U.S. FOOD & DRUG
ADMINISTRATION
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GLP-1RAs, but not DPP-4 inhibitors, reduce alcohol intake

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

= All VA patients receive an annual alcohol screening via the AUDIT-C score

Collaborators: Leandro Vendruscolo (NIDA IRP) and Chris Rentsch (Yale)

Farokhnia et al., JCI 2025
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GLP-1RAs, but not DPP-4 inhibitors, reduce alcohol intake

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

especially among those with AUD and hazardous alcohol use

AUD Baseline
Diagnosis AUDIT-C
All : No Yes : 1-3 4-7 >8
0.0 5 :
NG) . Q

o é : * : *
S *% : :
w : :
o : : *%
= -0.51 : } :
@) : :
-] : :
< : :
S : *kkk
[0)
e  -1.04
3 _—
£
()
< ®
Q  -1.5-
c
o 1
ﬁ *kkk
D .

-2.0- : : DID (all): 0.09 (0.03, 0.14)

DID (AUD): 0.51 (0.29, 0.72)

— 56
DID (high AUDIT): 1.38 (1.07, 1.69)



Drug Repurposing via Real-World EHR data

Pharmacoepidemiological TTE Approaches

We have recently replicated the association between GLP-1RA prescription and reduction in quantity of alcohol drinking
via two additional independent pharmacoepidemiological human studies with Kaiser Permanente and NIH All of US

- Biological . . .
SR Ow®
Archival Report '.'.‘
Glucagon-Like Peptide-1 Receptor Agonists and Kaiser Permanente
Alcohol Use: A Real-Word Observational Study in Research

a Large, Integrated Health Care System

Vanessa A. Palzes, Brianna Costales, Stacy Sterling, Andrea Kline-Simon, Lorenzo Leggio, and
Mehdi Farokhnia

Alcohol: Clinical and Experimental Research

I RESEARCH ARTICLE National Institutes of Health
Behavior, Treatment and Prevention m
Association of GLP-1 Receptor Agonist Prescriptions and
Alcohol Consumption in the National Institutes of Health's
All of Us Cohort

Benjamin Tyndall! | Angela Gasdaska! | M. Daniel Brannock! | Ed Preble! | Melissa McPheeters! | Laura Marcial® |
Ariba Huda! | Josephine Egan? | Tamara R. Litwin? | Jennifer Adjemian2 | Chandan Sastry? | Mehdi FarokhniaZ @ | 57
Lorenzo Leggio®




Are GLP-1 Receptor Agonists a New Treatment for AUD (and SUD)?

Comment

nature medicine

Addictive disorders https://doi.org/10.1038/541591-023-02634-8

GLP-1receptor agonists are promising but
unproven treatments for alcoholand
substance usedisorders

Lorenzo Leggio, Christian S. Hendershot, Mehdi Farokhnia, Anders Fink-Jensen,
Mette Kruse Klausen, Joseph P. Schacht & W. Kyle Simmons M Check for updates

Preclinical and initial human studies suggest Initial evidence from animal and human studies

that ol ik tide-1 t ist Preclinical work on the effects of GLP-1RAs on use of alcohols and other
atglucagon-like peptide-1receptor agonists substances started more thanadecade ago. Research on mice, rats and

may be promising treatments for alcohol non-human primates carried out byindependent laboratories and using

use disorder. but existing US Food and several alcohol-related models (which reflect key phenotypic aspects
i’ g of excessive alcohol consumption and AUD) has produced consistent

Drug Administration-a pproved treatments evidence that GLP-1RAs reduce the rewarding properties of alcohol
should be used until safety and effi cacy is and other addictive drugs such as nicotine, opioids and cocaine, lead-

. .. . ing to reduced motivation for and intake of these drugs (reviewed in
demonstrated in clinical trials. ref.1). Recent studies by Chuong et al.” and Aranis et al.> — in mouse

Leggio et al., Nature Medicine 2023

Beneficial Effects | ( Open Questions )
Glucose regulation Dose/duration

Metabolic homeostasis Tachyphylaxis

Appetite Inter-individual variability
Food intake I CNS vs periphery

Weight loss F v Rebound after discontinuation

Sleep apnea

Alcohol/drug use
Cravings

Reward processing
Stress response
(Neuro)inflammation
Cognition

Muscle loss
Excessive weight loss
Pancreatitis

Heart Constipation
Kidneys >
Liver
Need for More Data from RCTs Costs and Access Challenges
Putting the cart before the horse The elephant in the room
Modified from:

Farokhnia & Leggio. JAMA Psychiatry 2026



The GLP-1RA Exenatide did not reduce alcohol drinking in a RCT

]C|'|1| CLINICAL MEDICINE
INSIGHT

Exenatide once weekly for alcohol use
disorder investigated in a randomized,
E—— placebo-controlled clinical trial

exenatide Mette Kruse Klausen,'? Mathias Ebbesen Jensen,"” Marco Moller," Nina Le Dous,’

Anne-Marie @stergaard Jensen,’ Victoria Alberte Zeeman,' Claas-Frederik Johannsen,' Alycia Lee,**
Cerda Krog Thomsen,® Julian Macoveanu,' Patrick MacDonald Fisher,* Matthew Paul Gillum,®
Niklas Rye Jorgensen,?” Marianne Lerbzek Bergmann,? Henrik Enghusen Poulsen,?? Ulrik Becker,™
Jens Juul Holst,*® Helene Benveniste,” Nora D. Volkow,™ Sabine Vollstadt-Klein,**

Kamilla Woznica Miskowiak,"*™ Claus Thorn Ekstrem," Gitte Moos Knudsen,>* Tina Vilsbell,>™
and Anders Fink-Jensen'?
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last month (+SEM)
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Primary endpoint: Reduction in Heavy drinking days (n = 127) 59



Growth and Timescale of GLP-1 Medical Publications

b22 billion (2022)
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Zheng et al., Sig Transduct Target Ther 2024
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Several RCTs on AUD and SUD are ongoing

across NIH, Academia, and Industry

ClinicalTrials.gov

A service of the U.S. National Institutes of Health

"Why are these test subjects so adverse
to taking a simple placebo?"
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Several RCTs on AUD and SUD are ongoing

across NIH, Academia, and Industry

Recent readouts from three RCTs support semaglutide’s efficacy in patients with AUD

64 A
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Our ongoing RCT
Semaglutide Therapy for Alcohol Reduction — Baltimore (STAR-B)

A 5-month RCT with outpatients with AUD

Efficacy: Drinks/week, risk drinking levels,
phosphatidylethanol (PEth)

Safety/tolerability

Experimental medicine procedures
» Cue-Reactivity (CR) craving in the bar-lab
» Food choices in the VR buffet-like cafeteria
= fMRI outcomes: alcohol/food cue task, MID task,

amygdala reactivity task
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Our ongoing RCT testing Semaglutide in AUD

The STAR-B Study

Two Harmonized RCTs: STAR-B and STAR-T
NIH/NIDA IRP — Baltimore Oklahoma State University — Tulsa

i

STAR-T PI: Kyle Simmons, Ph.D.
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The Journal of Clinical Investigation REVIEW SERIES: SUBSTANCE USE DISORDERS
Series Editor: Henry R. Kranzler

Novel medications for problematic alcohol use

Markus Heilig,' Katie Witkiewitz,” Lara A. Ray,’ and Lorenzo Leggio*

enter for Social and Affective Neurascience. LinkSping University, and Department of Psychiatry, Linkaping University Hospital, LinkGpine. Sweden. “Department of Psychology and Center on Alcohal,
Substance Use and Addictions, University of Mew Mexico, Albuguengue, Hew Mexico, USA. 'Department of Peychalogy, UCLA, Los Angeles, Califomia, USA. “Clinical Psychoneuroendocrinology and
Neurnopsychopharmacokogy Section, Translational Addiction Medicine Branch, National Institute on Dneg Abuse Intramural Research Program and National Institube on Alcohol Abuse and Alrohalism
Division of Intramurzl Cliniczl and Biological Ressarch, MIH, Baltimore and Bethesda, Margdand, USA.

Alcohol-related harm, a major cause of disease burden globally, affects people along a spectrum of use. When

a harmful pattern of drinking is present in the absence of significant behavioral pathology, low-intensity brief
interventions that provide information about health consequences of continued use provide large health benefits.

At the other end of the spectrum, profound behavioral pathology, including continued use despite knowledge of
potentially fatal consequences, warrants a medical diagnosis, and treatment is strongly indicated. Available behavioral
and pharmacelogical treatments are supported by scientific evidence but are vastly underutilized. Discovery of
additional medications, with a favorable balance of efficacy versus safety and tolerability can improve clinical uptake
of treatment, allow personalized treatment, and improve outcomes. Here, we delineate the clinical conditions when
pharmacotherapy should be considered in relation to the main diagnostic systems in use and discuss clinical endpoints
that represent meaningful clinical benefits. We then review specific developments in three categories of targets that
show promise for expanding the treatment toolkit. GPCRS remain the largest category of successful drug targets across
contemporary medicine, and several GPCR targets are currently pursued for alcohol-related indications. Endocrine
systems are another established category, and several promising targets have emerged for alcohol indications. Finally,
immune modulators have revolutionized treatment of multiple medical conditions, and they may also hold potential
to produce benefits in patients with alcohol problems.
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