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Lessons Learned at the Interface of 
Medicine and Psychiatry 
The Psychiatric Consultation Service at 
Massachusetts General Hospital sees medical and 
surgical inpatients with comorbid psychiatric 
symptoms and conditions. During their twice-weekly 
rounds, Dr Stern and other members of the Consultation 
Service discuss the diagnosis and management of 
hospitalized patients with complex medical or surgical 
problems who also demonstrate psychiatric symptoms 
or conditions. These discussions have given rise to 
rounds reports that will prove useful for clinicians 
practicing at the interface of medicine and psychiatry. 
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H ave you been uncertain about how you can 
help your patients cut down or stop drinking 
alcohol? Have you been wary about prescribing 

psychopharmacologic agents because you had little 
confidence in your knowledge about their side effects, 
drug-drug interactions, or toxicity? If you have, the 
following brief vignette and discussion should prove 
useful. 

CASE VIGNETTE 

Ms D, a 35-year-old woman, presented to a substance 
use disorder (SUD) clinic saying that she wanted to 
stop drinking, as it was beginning to interfere with 
her relationships. She reported that she consumed 
8–10 shots of vodka daily on weekends. Her body 
mass index was 32 kg/m2, and her medical history was 
notable for poorly controlled type I diabetes mellitus 
(with insulin doses administered on a sliding scale); 
her complications of diabetes included peripheral 
neuropathy and chronic kidney insufficiency. She also 

endorsed a history of an opioid use disorder (OUD) in the 
context of chronic pain, which was well controlled 
following a 30-day addiction treatment program 
admission and initiation of buprenorphine/naloxone 
(8 mg/2 mg sublingual twice a day) and gabapentin 
(400 mg oral administration 3 times a day) for her 
diabetic neuropathy, which was being managed by her 
primary care physician. 

Ms D’s laboratory data were significant for an 
aspartate aminotransferase/alanine aminotransferase of 
84/46 U/L, consistent with mild transaminitis, with a 
creatinine clearance (CrCl) of 42 mL/min. She said that 
she had never seen a therapist/counselor or attended a 
12-step program. 

DISCUSSION 

How Does Drinking Alcohol Excessively 
Differ From Having an Alcohol Use 
Disorder? 

Alcohol is a legal and socially acceptable substance; 
however, it can be misused and cause physiological 
dependence, addiction, and significant health-related 
complications. According to a recent Gallup poll, almost 
two-thirds (63%) of US adults (aged 18 years and older) 
report that they drink alcohol.1 Alcohol use may be light 
and intermittent, involve binge drinking, or be heavy 
and/or chronic. Although “excessive drinking” of alcohol 
is not a diagnosis, it does have specific parameters and 
adverse health consequences. Excessive drinking often 
overlaps with binge drinking and alcohol misuse, and it is 
usually a subclassification of an alcohol use disorder 
(AUD), which can be mild, moderate, or severe. 

Which Complications Can Arise From 
Excessive Alcohol Use? 

Excessive alcohol consumption is a major public health 
concern that contributes to more than 5 million emergency 
department (ED) visits annually. Moreover, it is a leading 
cause of preventable deaths in the United States, and it is 
associated with approximately 140,000 deaths each year. 
Medical complications of excessive alcohol use affect 
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multiple organ systems (eg, gastrointestinal, hepatic [such 
as cirrhosis and alcoholic hepatitis], immune, endocrine, 
pulmonary, cardiovascular, hematologic, and 
neurological), and they can often lead to certain cancers, 
as well as to significant morbidity and mortality.2,3 

Furthermore, excessive alcohol use is associated with 
thoughts of suicide, suicide attempts, motor vehicle 
accidents, violence, congenital abnormalities, chronic pain, 
and perioperative complications.2 

Who Is at Risk for Alcohol-Related 
Complications? 

Unfortunately, both genetic and environmental 
factors (eg, lower levels of education and income) 
contribute to AUDs.3 In addition, there is a notable 
link between AUDs and coexisting mental illnesses.3 

In recent years, the COVID-19 pandemic increased 
alcohol consumption. This contributed to a 25% 
increase in alcohol-related deaths in 2020, a fact that 
underscored the potential for alcohol-related harm 
during periods of isolation and stress.4 

Individuals at high risk for alcohol-related 
complications include those who drink heavily and 
chronically, those with a genetic predisposition (related to 
at least 7 known genetic mutations that may predispose 
individuals to alcohol having a higher impact on the body’s 
organ systems), and those with lower levels of education 
and income.3,4 Targeted interventions and comprehensive 
strategies are crucial to mitigate these risks and prevent 
their associated morbidity and mortality. 

Which Types of Interventions Are Most 
Often Used to Help People Cut Down or 
Stop Drinking Alcohol? 

A range of nonpharmacologic interventions have 
proved effective in helping individuals to reduce or stop 

their alcohol use. Many of these interventions have been 
developed or adapted to treat individuals across different 
levels of care (eg, inpatient, residential, sober homes, 
intensive outpatient programs, and outpatient) and at 
different stages of readiness to change their alcohol 
consumption. While nonpharmacologic treatments have 
historically focused on abstinence-based models (eg, 
12-step programs), harm-reduction models of care are 
increasingly available. Harm-reduction approaches to 
alcohol treatment encompass an array of practices and 
policies that aim to minimize the negative physical, 
social, and/or functional impacts of alcohol use, and they 
typically embrace the notion that there are multiple 
pathways to recovery from a SUD. Accordingly, strict 
adherence to maintaining abstinence is not a requirement 
for participation. Interventions that follow a harm- 
reduction philosophy can offer considerable benefits to 
individuals who are neither interested in, nor feel capable 
of, fully stopping their alcohol use.5 

Several psychotherapeutic approaches are available 
for individuals with either abstinence or reduction 
goals. Motivational interviewing (MI) is a frequently 
employed and extensively researched therapeutic 
approach that can be used as a brief, stand-alone 
intervention or alongside other pharmacologic or 
nonpharmacologic psychotherapeutic options. MI 
involves a collaborative, patient-centered method of 
communication that explores ambivalence, enhances 
change-oriented self-talk, and bolsters intrinsic 
motivation for behavioral change. Motivational 
enhancement therapy (MET) encompasses MI 
principles and further incorporates the use of patient- 
reported assessment data and empirically informed 
feedback to assist in goal setting. Cognitive-behavioral 
therapy (CBT) for SUD (CBT-SUD) is another common 
intervention that helps individuals build awareness of 
the antecedents and consequences of their alcohol use 
and learn alternative coping skills to interrupt their use 
patterns. Individuals often learn and practice skills to 
challenge unhelpful thought processes, cope with 
cravings, decline offers to drink, and establish personal 
and interpersonal boundaries. Numerous CBT 
derivatives have been developed. Recent versions 
of CBT, referred to as “Third Wave” approaches, 
often include a mindfulness component to assist 
individuals in slowing down, observing their cravings 
nonjudgmentally, and responding in ways that are 
more consistent with their values and goals. These 
options include acceptance and commitment therapy6 

and mindfulness-based relapse prevention.7 MI and 
CBT-based interventions have demonstrated efficacy in 
reducing alcohol consumption in both individual and 
group therapy formats.8,9 CBT and related interventions 
can be particularly useful for individuals who suffer from 
a co-occurring mental health condition (eg, anxiety, 
depression, and posttraumatic stress). 

Clinical Points 
• Excessive alcohol consumption is a major public health 

concern that contributes to more than 5 million emergency 
department visits annually and approximately 
140,000 deaths each year. 

• Targeted interventions (both nonpharmacologic [eg, 
motivational interviewing, 12-step programs, and 
cognitive-behavioral therapy] and pharmacologic [eg, 
disulfiram, naltrexone, acamprosate, topiramate, and 
gabapentin]) are available to mitigate the risks of excessive 
alcohol use and prevent their associated morbidity and 
mortality. 

• Knowledge of the mechanisms of action, side effects (eg, 
common, rare, and serious), and drug-drug interactions of 
psychotropics that can help individuals cut down or stop 
drinking will facilitate their timely and appropriate use in 
those who would stand to benefit from them. 
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Incorporating social supports is also considered a key 
component of initiating and sustaining positive changes 
around alcohol use. Accordingly, evidence supports the 
use of couples therapy approaches, like behavioral 
couples therapy,10 in which both partners develop daily 
routines and learn behavioral skills to reinforce changes 
in alcohol use. For individuals with an AUD who are 
unwilling to engage in treatment, but who have a 
loved one who is trying to assist them, community 
reinforcement and family training11 is an empirically 
supported approach that teaches caregivers skills around 
communication, strategies for healthy boundary setting, 

and effective self-care practices to use while assisting 
with a loved one’s recovery. 

Alternatively, peer-based interventions have been 
efficacious in providing a supportive and sustainable 
recovery community. These options are not considered 
clinical interventions; instead, they are comprised 
of, and led by, others in recovery from an AUD or 
another SUD. In addition to longstanding 12-step 
approaches12 (eg, Alcoholics Anonymous), there are 
nonsecular options, such as SMART Recovery as well as 
Women for Sobriety,13 and groups that are based on 
Buddhist philosophies, such as Recovery Dharma and 

Figure 1. 
AUD Pharmacotherapy Toolkit 

Tier 1: FDA-Approved Medications

Naltrexone
Acamprosate

Tier 2: Non–FDA-Approved Medications

Gabapentin
Topiramate

Tier 3: Commonly Used Medications for Other Conditions With 
Potential Benefit in AUDs

Varenicline
Buprenorphine + Naloxone

Semaglutide
Suvorexant

Aripiprazole

Prazosin

Doxazosin

Smoking cessation
Opioid use disorder
Diabetes mellitus, weight management
Insomnia
Schizophrenia, bipolar disorder, major 
depressive disorder adjunctive treatment
Hypertension, benign prostatic hyperplasia, 
nightmares in posttraumatic stress disorder
Hypertension, benign prostatic hyperplasia

Tier 4: FDA-Approved Medication

Disulfiram

1Approved for AUD treatment in France.
2Approved for AUD in the European Union, United Kingdom.
3Approved for treatment of AUD in European countries Italy and Austria.

Tier 4: Medications With Emerging Evidence for E!ectiveness in 
Alcohol Use Disorders but Not Ready for Adoption in Most Practices

Baclofen1

Nalmefene2

Sodium oxybate3

Ondansetron
Ketamine/esketamine 

Psilocybin

Zonisamide
Cannabidiol

Ibudilast

Abbreviations: AUD = alcohol use disorder, FDA = US Food and Drug Administration. 
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Refuge Recovery. Many hospitals, outpatient clinics, 
and community centers also involve individuals with 
lived experience into their treatment teams, referred 
to as recovery coaches or peer support specialists. 
Recovery coaches frequently provide valuable support 
and assistance by helping individuals navigate options 
for levels of care and by addressing stigma and 
other psychosocial factors that impede recovery. 
Additionally, recovery community centers are a 
growing nonclinical resource and are based on the 
philosophy that there are many pathways to recovery. 
These centers are peer-operated and provide an 
array of local psychosocial supports, which may 
include social activities, peer-facilitated groups (eg, 
nondenominational All Recovery meetings), and 
connection to housing, education, volunteer, and 
employment opportunities. A recent cross-sectional 
survey study found regular recovery community center 
participation to be associated with improved quality of 
life and decreased psychological distress, particularly 
for individuals with high levels of pathology and 
limited psychosocial resources.14 

Finally, in severe cases of AUD, legal options are 
available for health care providers and/or family 
members to consider that compel the individual to seek 
treatment for their AUD. The processes and limitations 
for involuntary commitment or civil commitment vary 
by country and state. Unfortunately, evidence on the 
efficacy of involuntary treatment is limited. Studies in 
the United States and internationally suggest that 
involuntary treatment may offer some benefits in 
severe cases of AUD, in which an individual is 
considered at high risk to themselves or others and 
would not have otherwise received treatment. For 

instance, a recent retrospective cohort study15 

conducted in New South Wales, Australia, found that 
patients with severe AUD who underwent a mandated 
28-day hospital admission followed by voluntary 
aftercare support for up to 6 months showed reductions 
in ED and unplanned hospital admissions in the 
12 months following treatment. These outcomes were 
comparable to those of a matched control group of 
patients who had participated in voluntary care.15 

However, given the potential to infringe upon an 
individual’s rights and the resource-intensive nature of 
involuntary treatment, it is widely considered an 
option of last resort; therefore, the potential harms 
must be considered carefully. 

AUD PHARMACOTHERAPY TOOLKIT 

As detailed below, we discuss US Food and Drug 
Administration (FDA)–approved and off-label 
medications utilized for the treatment of AUD 
(Figure 1). In general, psychopharmacologic agents 
useful in AUD act on reward circuitry and lower 
arousal through modulation of γ-aminobutyric acid 
(GABA) and/or glutaminergic systems. In the 
following sections, we review FDA- and non–FDA- 
approved medications for AUD. They are separated 
into tiers based on the level of evidence for the 
medications. Details regarding individual medications 
(including dosing, side effects, and relative 
contraindications) are provided. Tier 1 includes the 
first-line FDA-approved medications (ie, naltrexone 
and acamprosate).16,17 Tier 2 includes the 
2 non–FDA-approved medications (gabapentin and 

Table 1. 
FDA-Approved Medications With Evidence of Potential Benefits in AUDs 

Medication 
Mechanism of 

action Typical dose 

Indications 
and 

evidence 
Common side 

effects Serious reactions Monitoring 
Naltrexone μ- and κ-opioid receptor 

antagonist 
Modulates HPA axis 

50–100 mg by 
mouth daily 
380-mg 
intramuscularly 
monthly 

AUD, opioid 
use disorder 

Fatigue, syncope, 
headaches, gastrointestinal 
side effects, arthralgia 

Suicidal thoughts, 
depression, 
transaminitis 

Liver function testing at 
baseline, hepatitis/HIV 
testing, behavioral changes, 
signs and symptoms of 
depression, suicidality 

Acamprosate Modulates glutamate levels 
May modulate N-methyl-D- 
aspartic acid receptor and have 
an indirect effect on 
γ-aminobutyric acid type A 
receptor 

666 mg by mouth 
3 times daily 

AUD Headache, gastrointestinal 
side effects, depression, 
rush 

Central nervous system 
depression, suicidal 
ideation 

BUN/creatinine at baseline, 
weight, signs and symptoms 
of depression, behavioral 
changes, suicidality 

Disulfiram Acetaldehyde dehydrogenase 
inhibitor 

250–500 mg by 
mouth daily 

AUD Headache, fatigue, 
gastrointestinal side effects, 
rush, metallic taste 

Hepatoxicity, 
peripheral neuropathy, 
seizures, psychosis 
Severe reactions 
including death if 
exposed to alcohol 

CBC, BUN/creatinine, liver 
function tests, cardiac 
function at baseline if 
indicated 

Abbreviations: AUD = alcohol use disorder, BUN = blood urea nitrogen, CBC = complete blood count, FDA = US Food and Drug Administration, HPA axis = hypothalamic- 
pituitary-adrenal axis. 
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topiramate), which have shown benefits in the 
treatment of AUD and can be used alone or in 
combination with FDA-approved agents and 
psychosocial interventions.18 Overall, however, 
the combination of medications for AUD, due 
to the synergistic effect of medications with 
different mechanisms of action and cautions/ 
contraindications/drug interactions, is hampered by 
a lack of evidence in the literature. Where such 
information is known, it is provided here. Tier 
3 includes commonly used medications that are 
prescribed for other conditions but have potential 
benefits in AUD. Tier 4 includes medications with 
emerging evidence for effectiveness in AUD, but they 
are not yet ready for adoption in most practices. Tier 
4 also includes disulfiram, which is FDA approved but 
considered a second-line agent due to its side effect 
profile. It has fallen out of favor due to the potential 
for severe reactions, including death if ingested with 
alcohol. 

Tier 1: Which FDA-Approved Medications 
Can Help People Cut Down or Stop Drinking 
Alcohol 

Naltrexone. Naltrexone is a μ-opioid receptor antagonist 
that was approved for the treatment of AUD in 
1994 (Table 1). Its mechanism of action involves blocking 
opioid receptors; this leads to a reduction in the pleasurable 
effects of alcohol and to the extinction of the behavioral 
response to alcohol. Sinclair’s method describes the 
administration of naltrexone while the patient is actively 
drinking.19 Sinclair reviewed trials that tested naltrexone in 
combination with supportive therapy in support of complete 
abstinence and in combination with therapy that accepted 
potential relapses and how to cope with them.19 Although 
naltrexone with coping therapy had benefits, none were 
significant when combined with support for abstinence. 
However, additional studies have shown that naltrexone 
also reduces alcohol cravings, so that it can be used during 
abstinence.20,21 Recent data show that beneficial clinical 
responses to naltrexone might involve antagonism of 
κ-opioid receptors by reducing dysphoria, anxiety, and 
drug-seeking behaviors.22,23 In addition, naltrexone 
affects alcohol consumption through modulation of the 
hypothalamic-pituitary-adrenal axis.24 Naltrexone might be 
more effective for individuals who consume alcohol for 
pleasurable/rewarding effects rather than to relieve 
negative states.25 

Naltrexone is rapidly absorbed following oral 
administration; however, it undergoes significant first- 
pass metabolism, and its bioavailability ranges from 5% 
to 40%. Naltrexone’s half-life is 3.9–10.3 hours.26 

Typical oral daily dosing for adults is 50 mg. It is also 
available in a depot formulation, Vivitrol, a 380-mg 
monthly intramuscular suspension. Vivitrol tends to be 
more effective than oral naltrexone when the risk of poor 

adherence is high.27 Given its opioid receptor antagonism, 
emergency pain management of patients on the depot 
formulation can be challenging, and patients receiving 
Vivitrol are instructed to carry a card indicating that they 
are taking it. For emergent pain management in patients 
on Vivitrol, use of regional anesthesia and non–opioid 
pain medications (such as nonsteroidal anti-inflammatory 
drugs, acetaminophen, gabapentin or pregabalin, 
ketamine, lidocaine, and duloxetine) and 
nonpharmacologic management is recommended. 
Postoperative pain management may be complicated by 
Vivitrol, so that future surgical procedures might be 
timed to correspond to a Vivitrol washout period and 
augmented with oral naltrexone. Discontinuation of 
Vivitrol may lead to a vulnerability for relapse. Current 
recommendations are to discontinue oral naltrexone at 
least 72 hours before surgery to allow 5 half-lives to 
pass, resulting in elimination of nearly 98% of the 
naltrexone. 

Recent evidence also shows that naltrexone is safe in 
patients with low-level underlying liver disease and 
compensated cirrhosis.28 However, naltrexone should be 
avoided in those with acute liver failure or 
decompensated cirrhosis. Naltrexone’s association with 
anhedonia29 can interfere with adherence to naltrexone. 

Naltrexone’s most crucial drug-drug interaction is 
with full opioid agonists, as it can precipitate opiate 
withdrawal. Overall, naltrexone is well tolerated and 
widely used as a first-line treatment of AUD. 

Acamprosate. Acamprosate was FDA approved for the 
treatment of AUD in 2004. Its presumed mechanism of 
action is through the glutamatergic system.30 Chronic heavy 
alcohol use leads to a compensatory increase in glutamate 
concentration, which is associated with hyperexcitation 
(and to symptoms of anxiety, insomnia, and restlessness). By 
lowering glutamate levels, acamprosate reduces arousal, 
anxiety, and insomnia.31 Acamprosate has been especially 
helpful for individuals who consume alcohol to alleviate 
negative symptoms, such as those of early withdrawal.32 

Moreover, data suggest that acamprosate is more effective 
for supporting abstinence than is naltrexone.33,34 

With oral administration, acamprosate’s 
bioavailability is 11%; with 3 times/day administration, it 
reaches a steady state in 5 days. Since it is primarily 
renally excreted, its dosing needs to be reduced in those 
with moderately severe renal disease (ie, with a CrCl of 
30–50 mL/min), and its use is contraindicated in those 
with severe renal disease (ie, with a CrCl < 30 mL/min). 
After a steady-state concentration is achieved, the half- 
life increases to 20–33 hours.30,31 The typical oral dose 
is 666 mg (administered as two 333-mg delayed-release 
tablets), administered 3 times a day. The need for 
frequent dosing often leads to poor adherence. 

Acamprosate is usually well tolerated, and it has a 
relatively mild side effect profile. Since it is not 
metabolized by the liver, it is safe to administer 
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acamprosate to patients with liver disease. Fortunately, 
it lacks significant drug-drug interactions. Along with 
naltrexone, it is a first-line treatment for AUD. 

A recent systematic review by McPheeters and 
colleagues17 revealed that the number needed to treat to 
prevent one person from returning to alcohol use was 
11 for acamprosate and 18 for oral naltrexone at 50 mg 
daily.17 Their findings supported the use of oral naltrexone 
and acamprosate as first-line pharmacotherapies for 
AUD.17 

Tier 4: Disulfiram 
The negative interaction between disulfiram and alcohol 

was first noticed among rubber factory workers who drank 
alcohol. Following similar observations during trials of 
disulfiram as a vermicide, it was studied as a treatment for 
AUD and was approved by the FDA in 1951.35 

Disulfiram’s mechanism of action results from its 
inhibition of a key enzyme in ethanol metabolism 
(acetaldehyde dehydrogenase) that breaks down 
acetaldehyde to acetate. When disulfiram blocks 
acetaldehyde dehydrogenase, acetaldehyde accumulates, 
causing nausea, vomiting, headache, flushing, 
hypotension, and tachycardia. In cases of severe 
acetaldehyde toxicity, death may ensue. Given disulfiram’s 
adverse reaction with alcohol, abstinence from alcohol use 
is facilitated by operative conditioning.36 When disulfiram 
is administered orally, its bioavailability is high 

(80%–90%); moreover, it is lipophilic and is metabolized 
by the liver. It has a half-life of 7.5 hours; however, 
adverse reactions can occur up to 2 weeks after 
administration. Unfortunately, its plasma levels are highly 
variable, and in some patients, it fails to induce a 
noticeable interaction with alcohol even at therapeutic 
doses, while in others it can induce severe toxicity at low 
therapeutic doses.15 Initially, disulfiram was prescribed at 
higher doses (eg, 1,500–3,000 mg/d); however, due to 
reports of severe reactions and deaths, the recommended 
daily dose was lowered to 250–500 mg. 

To improve adherence, depot formulations of 
disulfiram were introduced in the 1960s. However, due to 
a combination of health and ethical concerns, its use has 
not been adopted in the United States.37 

Before disulfiram is initiated, the patient needs to be 
abstinent from alcohol for at least 12 hours. Since an 
adverse reaction can arise up to several weeks following 
disulfiram’s discontinuation, ongoing caution (and 
abstinence) is warranted. In addition, since adverse 
interactions with products for oral use that contain 
alcohol (eg, mouthwashes) and even topical products 
(eg, hand sanitizers) have been reported, patients should 
be educated about these adverse interactions.38,39 

Despite being the first to be approved by the FDA for 
AUD, disulfiram is not recommended as a first-line 
treatment for AUD, and it should be avoided in 
individuals with serious medical comorbidities, 

Table 2. 
Non–FDA-Approved Medications With Evidence of Potential Benefit in AUDs 
Medication and 
FDA indication 

Mechanism of 
action Typical dose Off-label evidence 

Common side 
effects Serious reactions Monitoring 

Gabapentina 

- Partial 
seizures 
- Postherpetic 
neuralgia 

Modulates GABAergic 
activity on voltage- 
gated calcium 
channels 

300 mg by mouth 
3 times daily or 
600 mg by mouth 
3 times daily 

AUD, pain disorders: 
fibromyalgia, 
neuropathy/neuralgia, 
postacute protracted 
alcohol withdrawal, 
such as anxiety and 
insomnia 

1 randomized controlled 
trial of combination with 
naltrexone in AUD44 

Dizziness, somnolence, 
fatigue, peripheral 
edema, weight gain 

Depression, suicidality, 
allergic reactions including 
SJS, TEN, erythema 
multiforme, angioedema 

Creatinine at baseline, 
signs and symptoms of 
depression, behavioral 
changes, suicidality 

Consider use in 
patients with comorbid 
pain disorders or 
alcohol withdrawal 
anxiety and insomnia 

Topiramatea 

- Seizure 
disorders 
- Migraine 
headache 
prophylaxis 

Carbonic anhydrase 
inhibitor 
Positive allostatic 
modulator at GABAA 
receptors, increases 
chloride ion influx 
GABA-mediated 
inhibition 
AMPA/kainate 

Dosage titration 
and varying doses 
from 50 mg up to 
300 mg by mouth 
daily 

AUD, cocaine use 
disorder, tobacco use 
disorder, PTSD, binge- 
eating disorder, weight 
loss 

Brain fog/cognitive 
impairment bilateral 
upper and lower 
extremity paresthesia, 
hypoesthesia, weight 
loss, somnolence, 
fatigue, ataxia, taste 
changes, visual 
disturbances, 
nystagmus, tremor, 
anxiety, nervousness, 
depression 

Nephrolithiasis, metabolic 
acidosis, osteoporosis, 
osteomalacia, 
hyperammonemia, SJS, TEN, 
erythema multiforme, may 
decrease the effectiveness 
of oral contraceptives, folate 
deficiency, major congenital 
malformations 

Creatinine at baseline, 
bicarbonate, signs and 
symptoms of 
depression, behavioral 
changes, suicidality 

Consider use in 
patients with chronic 
migraine headache, 
comorbid PTSD, binge- 
eating disorder, and to 
promote weight loss 

aThe American Psychiatric Association Guideline for the Pharmacological Treatment of Patients with Alcohol Use Disorder recommends gabapentin or topiramate in those with 
AUD who seek to decrease or quit their drinking, who prefer these medications, or who are intolerant or did not respond to acamprosate or naltrexone and who do not have 
contraindications to their use.18 

Abbreviations: AMPA = α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid, AUD = alcohol use disorder, FDA = US Food and Drug Administration, GABA = γ-aminobutyric 
acid, PTSD = posttraumatic stress disorder, SJS = Stevens–Johnson syndrome, TEN = toxic epidermal necrolysis. 
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Table 3. 
Commonly Used Medication for Other Conditions With Potential Benefits in AUDs 
Medication and 
FDA indications 

Mechanism of 
action Typical dose 

Off-label 
evidence 

Common side 
effects Serious reactions Monitoring 

Varenicline 
- Smoking cessation 
- Nicotine dependence 

Alpha-4-beta-2- 
nicotinic acetylcholine 
receptor agonist 

0.5 mg by mouth daily 
with titration up to 1 mg 
by mouth twice daily 

AUD, 
heavy 
drinker 
smokers 

Abnormal dreams, 
nausea/vomiting, 
insomnia, headaches, 
diarrhea, flatulence, 
fatigue, malaise, 
appetite changes, 
somnolence, emotional 
disturbances 

Depression, suicidality, 
homicidal ideation, 
angioedema, SJS, 
erythema multiforme, 
arrhythmia, syncope, 
myocardial infarction, 
cerebrovascular 
accident, blood cell 
dyscrasias, 
nephrolithiasis, acute 
renal failure 

CrCl < 30, depression, 
suicidality, agitation, 
behavioral changes 

Consider use in 
patients with comorbid 
tobacco use disorder 
for smoking cessation 

Buprenorphine + naloxone 
- OUD 

Opioid partial agonist Dosing for OUD: 
dosage escalation 
starting with 2 mg/ 
0.5 mg SL x1, up to 
8/2 mg SL on the first 
day, up to 16 mg SL 
daily, usual 
maintenance dose 
4 mg/1 mg–24 mg/ 
6 mg SL daily 

AUD Headache, insomnia, 
anxiety, dizziness, 
depression, vertigo, 
rigors, vomiting, pain, 
withdrawal symptoms 

Hepatotoxicity, misuse 
and dependency, 
adrenal insufficiency, 
respiratory depression, 
central sleep apnea, 
anaphylaxis, QT interval 
prolongation, withdrawal 

Moderate to severe 
hepatic disease, 
consider 
buprenorphine 
monotherapy 

Consider use in 
patients with OUD and 
comorbid AUDs 

Semaglutide 
- Diabetes mellitus, 
- Weight management 

Glucagon-like 
peptide-1 analogue, 
inhibitory 
postsynaptic currents 
form the central 
amygdala and 
infralimbic cortex, 
regulates appetite 
and caloric intake 

Dosing in diabetes 
mellitus dosage 
escalation starting at 
0.25 mg SC every 
week up to 2 mg SC 
every week 

Binge-like 
drinking 

Tachycardia, nausea 
and vomiting, 
dyspepsia, diarrhea, 
constipation, flatulence, 
urticaria, abdominal 
pain, headaches, 
fatigue, amylase and 
lipase increases, 
injection site reaction 

Hypersensitivity 
reaction, anaphylaxis, 
angioedema, 
pancreatitis, 
cholelithiasis, 
cholecystitis, ileus, 
syncope, medullary 
thyroid cancer risk, 
thyroid C-cell tumor in 
animals 

Depression, behavioral 
changes, suicidality, 
heart rate, renal 
impairment, 
pancreatitis risk, risk of 
fetal harm, 
teratogenicity, and fetal 
health 

Consider in patients 
with comorbid diabetes 
and/or for weight 
management 

Suvorexant 
- Insomnia 

Orexin receptor 
antagonist (orexin A 
and orexin B) 

10 mg up to 20 mg by 
mouth every night for 
insomnia 

Somnolence, 
headaches, dizziness, 
abnormal dreams, URI, 
cough 

Central nervous system 
depression, 
hallucinations, complex 
sleep-related behaviors, 
sleep paralysis, 
depression, suicidality, 
misuse and abuse 

Consider for use in 
patients with insomnia 
and comorbid AUD 

Aripiprazole 
- SCZ, bipolar disorder, MDD 
adjunctive treatment 

Partial agonist 
dopamine D2 and 
serotonin 5-HT1A 
receptors, serotonin 
5-HT2A antagonist 

From 2 mg up to 15 mg 
daily for MDD, up to 
30 mg daily for SCZ 
and bipolar I disorder 

Headache, metabolic 
syndrome with weight 
gain, hyperglycemia, 
and dyslipidemia, 
diabetes mellitus, 
headache, 
extrapyramidal 
symptoms, akathisia, 
restlessness, 
somnolence or 
insomnia, anxiety, 
fatigue, nausea and 
vomiting, constipation, 
dizziness, tremor 

Allergic reactions 
including anaphylaxis, 
eosinophilia and system 
drug reaction, 
neuroleptic malignant 
syndrome, tardive 
dyskinesia, dystonia, 
stroke and transient 
ischemic attack, 
hypotension, seizures, 
hyperglycemia, 
pancreatitis, blood cell 
dyscrasias including 
leukopenia, 
neutropenia, 
agranulocytosis, 
rhabdomyolysis, 
depression, and 
suicidality 

Fasting glucose at 
baseline if there is a risk 
for diabetes, then 
periodically, CBC with 
differential routinely 
during initiation of 
treatment and if 
concern for leukopenia 
or neutropenia, 
depression, suicidality, 
and behavioral 
changes 

Consider in patients 
with co-occurring 
psychiatric SCZ, bipolar 
disorder, or MDD 
adjunctive treatment 
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especially with cardiovascular disease, prompting it to be 
placed as Tier 4. Table 1 provides an overview of 
FDA-approved medications with evidence of potential 
benefits in AUD. 

Which Other Medications Have Been Used 
(but have not been FDA approved) to Help 
People Cut Down or Stop Drinking Alcohol? 

FDA-approved medications for AUD focus on 
decreasing the positive or rewarding effects of alcohol 
use.18 However, many of those who drink alcohol care 
more about avoiding the negative effects associated 
with acute alcohol withdrawal than reducing the 
rewarding effects of alcohol.18 Decisions regarding these 
medications should factor in other comorbid conditions 
that have FDA indications or evidence of potential 
benefits in AUD that may guide the choice of treatment, 
as detailed in Figure 1 and Tables 2 and 3. 

Tier 2: Non–FDA-Approved Medications 
With Evidence of Potential Benefits in AUD 

Gabapentin. Gabapentin, which is thought to act on 
voltage-gated calcium channels,40 has been FDA approved 
for the treatment of partial-onset seizures, postherpetic 
neuralgia, and restless legs syndrome.41 However, it has 
also been trialed in AUDs. In a meta-analysis of 
7 randomized controlled trials (RCTs), gabapentin (with a 
dose range from 600 to 3,600 mg/d) outperformed placebo; 
the only significant difference was in the percentage of 
heavy drinking days.41 Since gabapentin is not significantly 
metabolized by the liver and instead is excreted by the 
kidneys, it can be used in those with acute or chronic liver 
disease. Gabapentin should be used with caution if a patient 
is receiving either a benzodiazepine or phenobarbital (eg, as 
part of a withdrawal protocol), as its effects are synergistic 
with these medications. Those who received 1,800-mg doses 
had significantly fewer relapses to drinking and had higher 
rates of abstinence when compared with placebo, while 

those treated with a 900-mg dose had an intermediate 
effect.18 Moreover, gabapentin was well tolerated18; 
however, at higher doses, it may result in dizziness, 
somnolence, ataxia, gait disturbances, and peripheral 
edema.40,41 In addition, gabapentin can be misused and 
abused.40,41 Given their structural similarities and adverse 
effects, prescribing gabapentin and pregabalin together is 
relatively contraindicated. 

Topiramate. Topiramate has been used to treat seizure 
disorders and prevent migraines and, along with 
phentermine, contributes to weight loss.18,41,42 It has also 
shown benefits in cocaine use disorder, tobacco use 
disorder, posttraumatic stress disorder (PTSD), and 
binge-eating disorder.42 

Topiramate is thought to act on the prefrontal 
cortex18 and to exert its effects on the dopaminergic 
pathways from the ventral tegmental area to the nucleus 
accumbens, by enhancing GABAergic neurotransmission 
and antagonizing glutamatergic transmission, thereby 
leading to a decrease in dopamine in the nucleus 
accumbens.42 Topiramate works by inhibiting carbonic 
anhydrase through non–benzodiazepine-binding sites on 
GABAA receptors.40,42 In addition, topiramate may 
counteract excitability that may result from elevation of 
α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid/ 
kainite receptor subunits in the hippocampus, orbital 
frontal cortex, and anterior cingulate cortex.43 

Topiramate may cause a myriad of side effects and rare 
but significant adverse events that are detailed in 
Table 2. Topiramate can induce cytochrome P450 (CYP) 
3A4 and inhibit CYP2C19; however, interactions with 
other medications, including anticonvulsants and 
psychotropics, are minimal, except in combination with 
valproic acid.42 Topiramate may decrease the efficacy of 
oral contraceptives and is associated with the risk of 
major congenital malformations (including cleft palate), 
and it is classified as a category D drug in pregnancy.42 

Due to its side effect profile, lower-dose regimens (from 

Table 3 (continued). 
Medication and 
FDA indications 

Mechanism of 
action Typical dose 

Off-label 
evidence 

Common side 
effects Serious reactions Monitoring 

Prazosin 
- HTN, BPH, nightmares PTSD 

Peripheral alpha 
receptor antagonist 

3–15 mg for 
nightmares related to 
PTSD 

Hypotension with first 
dose, dizziness, 
headaches, 
somnolence, nausea, 
orthostatic 
hypotension, syncope, 
dyspnea, edema 

Hypotension, orthostatic 
hypotension, syncope, 
priapism 

Blood pressure 

Consider in patients 
with HTN, BPH, or 
nightmares in PTSD 
and AUD 

Doxazosin 
- HTN, BPH, nephrolithiasis 

Peripheral alpha 
receptor antagonist 

1–8 mg by mouth 
every day, 4 mg for 
nephrolithiasis 

Dizziness, headaches, 
somnolence, nausea, 
orthostatic 
hypotension, syncope, 
dyspnea, palpitations, 
dry mouth, blurred 
vision, polyuria 

Hypotension, syncope, 
arrhythmia, priapism, 
heart failure 

Blood pressure 

Consider in patients 
with HTN, BPH, or 
nephrolithiasis and 
AUD 

Abbreviations: BPH = benign prostatic hyperplasia, CrCl = creatinine clearance, FDA = US Food and Drug Administration, HTN = hypertension, MDD = major depressive 
disorder, OUD = opioid use disorder, PTSD = posttraumatic stress disorder, SC = subcutaneously, SCZ = schizophrenia, SL = sublingual, SJS = Stevens–Johnson syndrome. 
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50 mg daily) have been studied, up to 200 or 300 mg, 
with a dosage titration schedule over 4–6 weeks. A 
starting dose of 50 mg daily in divided doses and a dose 
increase by 50 mg/d per week over 6–8 weeks may help 
to minimize adverse effects.42 Dosing at bedtime, instead 
of following a twice-daily schedule, may help to decrease 
cognitive impairment. Topiramate has been used in 
heavy drinkers even when their goal is not abstinence.41,42 

The American Psychiatric Association Practice Guideline 
for the Pharmacological Treatment of Patients with 
Alcohol Use Disorder (2017) recommended gabapentin or 
topiramate in those with an AUD who seek to decrease 
or quit their drinking, who prefer these medications, 
who are intolerant or did not respond to acamprosate or 
naltrexone, and who do not have contraindications to the 
use of gabapentin or topiramate.18 

Combined treatment. Given that naltrexone works by 
reducing cravings and blunting the pleasurable effects of 
alcohol, while acamprosate restores balance in the 
glutaminergic system, different mechanisms of action can 
function in a complementary fashion. Some evidence 
shows that this combined treatment is more effective and 
well tolerated.34 Additionally, clinical experience regarding 
the mechanism of action of gabapentin and topiramate 
within AUD treatment suggests that a combination of these 
2 medications along with naltrexone may be relatively well 
tolerated despite lack of significant literature. There is 
1 RCT by Anton and colleagues of 150 subjects with AUD 
evaluating naltrexone versus combination of naltrexone 
and gabapentin that showed during the first 6 weeks that 
the naltrexone-gabapentin group improved drinking 
outcomes over naltrexone alone with a longer interval to 
heavy drinking that did not endure after gabapentin 
discontinuation.44 

Tier 3: Commonly Used Medications for 
Other Conditions With Potential Benefits 
in AUD 

Varenicline. Varenicline is an α-4-β-2-nicotinic 
acetylcholine receptor agonist medication that is FDA 
approved for smoking cessation. The typical dosage used for 
smoking cessation is 0.5 mg/d with titration up to 1 mg by 
mouth twice daily. The National Institute on Alcohol Abuse 
and Alcoholism (NIAAA) Clinical Investigations Group 
found that it reduced alcohol consumption and craving 
among patients with AUD.18,45 Varenicline may work by 
partially stimulating nicotinic acetylcholine receptors, a 
promising molecular target implicated in patients with 
both nicotine disorders and AUDs.18,45 Overall, varenicline 
has been well tolerated.18,45 

Buprenorphine-naloxone. Buprenorphine, in 
combination with naloxone, is FDA approved for the 
treatment of OUDs. Buprenorphine acts as a partial agonist 
at the μ-opioid and nociceptin/orphanin (NOP) 
receptors.46 Buprenorphine at higher doses decreases 
alcohol intake by activating NOP receptors.46 When 

extended-release naltrexone versus buprenorphine in 
combination with naloxone was studied for relapse 
prevention in OUD,47 treatment with the buprenorphine- 
naloxone or long-acting injectable antagonist naltrexone 
(XR-NTX) produced a similar decreased risk of relapse in 
those with an OUD who inject opioids. XR-NTX decreases 
the risk of relapse and binge drinking in those with AUD 
through its action in the brain reward pathway in the basal 
ganglia.18,47 Secondary analysis examined whether patients 
with an OUD also experienced a reduction in drinking or 
heavy drinking. They found that both treatment groups 
reduced drinking from baseline to posttreatment with no 
differences between groups. There was an overall reduction 
in drinking in both XR-NTX and buprenorphine/naloxone 
groups. The results of a study provided the first clinical 
evidence of the potential efficacy of high-dose 
buprenorphine for the suppression of alcohol intake in 
patients with OUD and a comorbid AUD. Rare but serious 
effects include hepatotoxicity, misuse, dependency, adrenal 
insufficiency, respiratory depression, central sleep apnea, 
QTc interval prolongation, anaphylaxis, and withdrawal. 
Monitoring liver function should be performed in those 
with moderate to severe hepatic disease.48 

Semaglutide. Semaglutide is a glucagon-like peptide-1 
(GLP-1) analogue that is FDA approved for the treatment of 
diabetes mellitus and weight loss for those with obesity or 
those who are overweight and have comorbidities (such as 
high blood pressure and cardiovascular disease). It acts on 
inhibitory postsynaptic currents from the central amygdala 
and infralimbic cortex, regulating appetite and caloric 
intake. There is growing evidence that the GLP-1 system is 
involved in addictive behaviors, with anecdotal reports of 
unexpected decreases in urges for alcohol, cigarettes, and 
nail biting. A recent National Institutes of Health and joint 
National Institute on Drug Abuse/NIAAA preclinical trial 
examined the effect of semaglutide in binge-like drinking 
and dependence-induced alcohol drinking49 and found that 
semaglutide reduced binge-like alcohol use in a dose- 
dependent fashion. Side effects may be common and may 
include serious reactions that are detailed in Table 3. 
Monitoring is recommended for depression, behavioral 
changes, and suicidality, as well as alterations in heart rate, 
renal impairment, and pancreatitis. There is also a risk of 
fetal harm, teratogenicity, and pregnancy loss. 

Suvorexant. Suvorexant is a dual orexin receptor 
antagonist at orexin A and orexin B used for the treatment 
of insomnia with a dose of 10–20 mg at bedtime.40,50,51 The 
orexin/hypocretin system is involved in sleep-wake 
regulation, and more recently, it has been implicated in the 
treatment of AUD.40,50,51 Orexin neuropeptides are 
concentrated in the lateral hypothalamus.51 Orexins A and 
B bind to G-protein–coupled orexin receptors. Dense 
orexin projections are found from the lateral hypothalamus 
to the ventral tegmental area as part of the brain reward 
pathway, providing support that orexins may impact the 
rewarding effects of alcohol.40 The orexin system also 
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regulates stress and has been identified as a potential brain 
circuit in the treatment of AUD, especially given the sleep 
cycle disruptions seen in patients with AUD.50,51 Most current 
treatments of AUD focus on the brain reward pathway in 
relapse prevention, rather than on sleep disruption.51 

Aripiprazole. Aripiprazole is an atypical antipsychotic 
that acts as a partial agonist at dopamine D2 and 5- 
hydroxytryptamine (5-HT) 1A receptors and an antagonist 
at the 5-HT2A receptor.40 It is FDA approved for the 
treatment of schizophrenia and bipolar I disorder and as an 
adjunctive treatment for major depressive disorder. The 
modulation of the dopaminergic brain reward pathway 
involving the ventral tegmental area and nucleus 
accumbens is central in the management of AUD and SUDs. 
As a partial agonist at dopamine D2 receptors, aripiprazole 
has a unique pharmacodynamic profile. Aripiprazole is 
thought to promote abstinence and alcohol-seeking behavior 
in patients with AUD, potentially through dopaminergic 
and serotoninergic changes in the brain reward pathway, as 
well as through decreased alcohol-related anxiety, low mood, 
and anhedonia.52 A small human laboratory study of 
healthy participants found that aripiprazole affected 
subjective response to alcohol consumption, including 
reduced euphoric effects of alcohol and increased 
sedative effects.40 An RCT of patients with AUD showed 
that aripiprazole attenuated cue-induced neural activation 
in the ventral striatum, part of the brain reward 
pathway.40 A recent clinical laboratory study of 
99 participants with AUD found that aripiprazole reduced 
the number of drinks consumed in a bar lab setting, 
especially among those with low self-control.40 It also 
prolonged the latency to drink in those with high 
impulsivity.40 Overall, the results from clinical trials of 
aripiprazole in AUD were mixed.40 In review of the 
available studies, Burnette and colleagues40 suggested that 
aripiprazole may be more effective at lower doses and in 
patients with more impulsive drinking. 

Prazosin and doxazosin. Prazosin and doxazosin are α-1 
adrenergic receptor antagonists that are FDA approved for 
the treatment of hypertension, while prazosin is used off- 
label for the treatment of nightmares associated with PTSD 
and benign prostatic hypertrophy (BPH). Doxazosin is FDA 
approved for the treatment of BPH and is used off-label for 
the treatment of kidney stones. Prazosin and doxazosin 
have similar structures and readily cross the blood-brain 
barrier where they block noradrenergic excitation of the 
mesolimbic dopaminergic system.40 Alpha-adrenergic 
receptors regulate the sympathetic nervous system, the 
fight or flight response pathway, through activation of the 
neurotransmitter norepinephrine.40 Chronic alcohol use 
disrupts stress physiology particularly early on during 
abstinence.40 Individuals with AUD in early abstinence 
may experience more emotional dysregulation, stress, 
and alcohol cravings, which increases the risk of 
relapse.40 Prazosin and doxazosin may help to normalize 
these stress response changes seen in patients with AUD. 

A small 6-week pilot study in individuals with AUD 
showed that prazosin treatment was associated with fewer 
drinking days per week and fewer drinks per week 
compared to placebo.40 A larger double-blind study of 
prazosin in individuals with AUD showed that prazosin 
participants had greater reductions in heavy drinking 
and rates of drinking over time, although with a modest 
effect size.40 

Tier 4: Medications With Emerging Evidence 
for Effectiveness in AUD but Not Ready for 
Adoption in Most Practices 

Baclofen. Baclofen is a GABAB agonist that is used as a 
muscle relaxant and to relieve spasticity related to multiple 
sclerosis and spinal cord injuries.40,53,54 Baclofen exerts its 
effects on GABAB receptors on presynaptic and 
postsynaptic neurons in the central and peripheral nervous 
system, resulting in inhibition of transmission of mono- and 
polysynaptic reflexes at the spinal cord, easing muscle 
spasticity.54 It has been used off-label for the management 
of musculoskeletal pain, hiccups, gastroesophageal reflux 
disease, and other disorders. Baclofen use may encourage 
abstinence, has relative safety in those with advanced liver 
disease, and has been approved for AUD treatment in 
France.53–55 Its use may be associated with tolerance and 
with withdrawal phenomenon.40,54 Numerous RCTs 
investigating the use of baclofen in AUD have had mixed 
results.53–55 Baclofen has shown increased rates of 
abstinence, time to first relapse, and possibly reduced 
heavy drinking days.40,53,54 The Cagliari Expert Consensus 
Group recommended starting with an oral baclofen dose of 
5 mg by mouth 3 times daily with a gradual titration by 
5–10 mg every 3 days to the fixed dose of 30–80 mg daily.54,55 

Baclofen has minimal hepatic metabolism, and it is 
considered safe in those with liver disease.40,54,55 

Ondansetron. Ondansetron is a serotonin 5-HT3 

antagonist used to treat nausea and vomiting; it has shown 
promise in those with AUDs, especially in patients with 
early-onset AUD.40,56 Although the exact mechanism of its 
action in AUD is not fully elucidated, it may address 
serotonergic dysfunction that is commonly seen in early- 
onset AUD.40,56 Serotonin 5-HT3 projections to 
dopaminergic connections in the midbrain may lead to 
decreased alcohol cravings and a decreased dopaminergic 
response in the brain’s reward pathway in the nucleus 
accumbens.40 Ondansetron was well tolerated with only 
mild side effects.56 Caution should be used when combining 
ondansetron with other medications that prolong the QTc 
interval, or with co-prescription of serotonergic 
medications due to the risk for serotonin syndrome. 

Ketamine. Ketamine is an N-methyl-D-aspartate (NMDA) 
receptor antagonist. Ketamine, and its s-enantiomer, 
esketamine, are used as anesthetics, as well as for pain 
disorders, treatment-resistant depression (TRD) with 
antisuicidal properties, and PTSD.57–59 Depressive 
symptoms are common in individuals with AUD and those 
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Table 4. 
Medications With Emerging Evidence for Effectiveness in AUD but Not Ready for Adoption in Most 
Practices 
Medication and 
FDA indications 

Mechanism of 
action Typical dose Off-label evidence 

Common side 
effects Serious reactions Monitoring 

Baclofen 
- Muscle relaxant used 
to treat spasticity 

GABAB receptor 
antagonist 

Begin with 5 mg by 
mouth 3 times daily, 
titrating up 5–10 mg/d 
every 3 d 
Most trials 30–80 mg by 
mouth daily 

AUD, hiccups 
- Approved for AUD 
treatment in France 

Drowsiness, 
dizziness, confusion, 
headaches, urinary 
frequency, fatigue 

CNS depression, 
respiratory depression, 
ataxia, depression, 
hallucinations, autonomic 
dysregulation 

Creatinine at baseline 

Ondansetron 
- Antiemetic 

Serotonin 5-HT3 
receptor antagonist 

4 μg/kg twice daily AUD Headache, fatigue, 
diarrhea, urinary 
retention, dizziness, 
pruritis 

Hypersensitivity reaction, 
SJS, TEN, myocardial 
ischemia, QT 
prolongation, torsades de 
pointes, serotonin 
syndrome, 
extrapyramidal 
symptoms, oculogyric 
crisis 

Caution with other 
medications that 
prolong QTc intervals, 
serotonergic 
medications, and risk 
for serotonin 
syndrome 

Ketamine; 
s-enantiomer of 
ketamine 
(esketamine) 
- Anesthetic agent, 
pain disorders, TRD, 
antisuicidal, PTSD 

NMDA antagonist 0.50–0.8 mg/kg, 
2–3 mg/kg IM/IV 

Sedation, headache, 
euphoria, bradycardia 
or tachycardia, 
hypotension or 
elevated blood 
pressure, nausea, 
vomiting, nystagmus, 
fasciculations 

Hypertension, 
tachycardia, arrhythmia, 
low mood, emergent 
delirium, withdrawal 
symptoms, anaphylaxis, 
hydronephrosis, 
hemorrhagic cystitis, 
respiratory depression, 
laryngospasm 

ECG, as an anesthetic 
agent: continuous 
vital signs 
monitoring, LFTs at 
baseline, and if 
repeated 
administration then 
periodically 

Psilocybin 
- No FDA approval, 
limited to research 
currently 

Psychedelic 
hallucinogen 
tryptamine 

25–40 mg/kg TRD, anxiety, 
depression, and 
anxiety in life- 
threatening cancer, 
PTSD, AUD, 
stimulant and 
cocaine use 
disorder, OUD, 
cannabis use 
disorder, suicidality, 
chronic pain 

Most favorable side 
effect profile of all 
psychedelic 
medications 

No serious adverse 
effects in the review of 
the literature 

Interesting 
hypothesis with some 
support 

Zonisamide 
- Seizure disorders 

Structurally related to 
topiramate 
Carbonic anhydrase 
inhibitor, voltage- 
dependent sodium, 
and calcium channels 

Dosage titration and 
varying doses from 
50 mg up to 500 mg by 
mouth daily 

Bipolar disorder, 
binge-eating 
disorder, AUD, 
weight loss 

Lower incidence of 
paresthesia and 
metabolic acidosis 
compared to 
topiramate 
Somnolence, weight 
loss, nausea, 
headaches, cognitive 
impairment, 
depression, insomnia, 
ataxia, diarrhea, 
nystagmus, anxiety, 
increase in BUN/Cr 

SJS, TEN, aplastic 
anemia, agranulocytosis, 
metabolic acidosis, 
hyperammonemia, 
pancreatitis, depression, 
psychosis, suicidality 

BUN/Cr at baseline 
and periodically, 
Serum bicarbonate, 
depression, 
behavioral changes, 
suicidality 

Nalmefene Opioid antagonist (μ 
and δ) 

0.5 mg/70 kg/dose IV/ 
IM/SC for opioid 
overdose; 5, 20, or 
40 mg 

Opioid overdose 
- Approved for AUD 
in the European 
Union, United 
Kingdom, and other 
countries 

Nausea, insomnia, 
dizziness, confusion, 
xerostomia 

Bradycardia or 
tachycardia, hyper/ 
hypotension, arrhythmia 

Sodium oxybate 
(-hydroxybutyrate) 

CNS depressant Narcolepsy dosing 
6–9 g/d divided twice 
daily, starting at 
2.25 g by mouth twice 
daily 

Narcolepsy with 
cataplexy or 
excessive daytime 
sleepiness reduces 
alcohol withdrawal 
symptoms and 
improves alcohol 
abstinence 
- Approved for 
treatment of AUD in 

Headaches, dizziness, 
vertigo, fatigue, 
depression, anxiety, 
confusion, 
disorientation, 
irritability, 
paresthesias, pain, 
peripheral edema 

Syncope, CNS 
depression, respiratory 
depression, misuse and 
dependence, suicidality, 
paranoia, psychosis, 
hallucinations 

Depression, 
behavioral changes, 
suicidality 
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who present with alcohol withdrawal symptoms and may 
be a risk for a return to drinking and alcohol relapse in those 
who enter treatment.57 Ketamine may temporarily relieve 
depressive symptoms during the acute withdrawal phase 
where negative effect may be pronounced.18,57 

Psilocybin. Psilocybin is a schedule I substance with high 
abuse potential. It is a classic psychedelic substance 
categorized as a tryptamine hallucinogen derivative of N,N- 
dimethyltryptamine with serotonergic and dopaminergic 
properties.60 Psilocybin has been used for TRD, anxiety, 
depression, and anxiety in life-threatening cancer, PTSD, 
AUD, stimulant and cocaine use disorder, OUD, and 
cannabis use disorder, as well as suicidality and chronic 
pain.60 Psilocybin is found naturally in psilocybin-containing 
mushrooms. A recent double-blind RCT compared 
2 administrations of high-dose psilocybin versus 
diphenhydramine in combination with manualized 
psychotherapy using MET and CBT in patients with AUD 
and at least 4 heavy drinking days during the 30 days 
prior to screening.61 The active arm of the study received 
psilocybin 25 mg/70 kg for the first session and 
psilocybin 25–40 mg/70 kg for the second session. The 
percentage of heavy drinking days during the 32-week 
double-blind period was significantly lower (P = .01) for 
the psilocybin group. The psilocybin group also had a 
lower mean level of daily alcohol consumption. There were 
no serious adverse events in those who received 
psilocybin, consistent with a recent review on 
psilocybin’s therapeutic potential.60,61 

Zonisamide. Zonisamide is FDA approved for the 
treatment of seizure disorders, and it is used off-label for a 

bevy of psychiatric disorders (eg, bipolar disorder and 
AUDs).62 Typical doses of zonisamide range from 200 to 
600 mg daily. Zonisamide shares structural features with 
topiramate and has a similar mechanism of action to 
inhibition of carbonic anhydrase inhibition, with potential 
benefits in migraine prevention, weight loss, and decreased 
alcohol use.43 Zonisamide may have a lower incidence of 
paresthesia and metabolic acidosis than topiramate.43,62 In 
a study comparing zonisamide, topiramate, and placebo, 
treatment with zonisamide and topiramate each 
produced significant reductions in alcohol consumed per 
day, percent of days drinking, and percent of days with 
heavy drinking.62 Zonisamide may have efficacy in the 
treatment of AUD, with effect sizes similar to topiramate. 
Both zonisamide and topiramate may cause cognitive 
impairment and modest reductions of verbal fluency and 
working memory.62 

Nalmefene. Nalmefene is approved for the treatment of 
AUD in the European Union, the United Kingdom, and 
other countries.18,40 Like naltrexone, it acts as an antagonist 
at the μ- and δ-opioid receptors. It is also a κ-opioid 
receptor partial agonist.18,40 Nalmefene interrupts the binge 
intoxication phase of relapse and appears to exert its effect in 
the basal ganglia, nucleus accumbens, and brain reward 
pathway through its κ-agonist activity, thereby diminishing 
the rewarding effects of alcohol.18 Through its κ-agonist 
activity, it may decrease anxiety and dysphoria that is 
associated with not drinking in those with AUD.18 

Nalmefene was approved by the European Medications 
Agency ([EMA], the FDA equivalent in Europe) in 2013 for 
the reduction of alcohol consumption among patients with 

Table 4 (continued). 
Medication and 
FDA indications 

Mechanism of 
action Typical dose Off-label evidence 

Common side 
effects Serious reactions Monitoring 

European countries 
Italy and Austria 

Cannabidiol Cannabinoid 2.5 mg/kg/dose twice 
daily up to 20 mg/kg/d 

Rare pediatric 
seizure disorders 

Somnolence, 
diarrhea, decreased 
appetite, and weight 
loss, vomiting, 
abdominal discomfort, 
gastroenteritis, fever, 
fatigue, insomnia, 
decreased platelets, 
increased eosinophils, 
sialorrhea 

Hepatotoxicity, CNS 
depression, respiratory 
failure 

Liver enzymes, total 
bilirubin, depression 
and suicidality, 
behavioral changes 
Interesting 
hypothesis with some 
support 

Ibudilast Neuroimmune 
modulator, 
nonselective PDE 
inhibitor of PDE3a, 
PDE4, PDE10, PDE11, 
inhibits glial cell 
activation, production 
of macrophage 
migration inhibitory 
factor 

50 mg by mouth twice 
daily 

Bronchial asthma, 
poststroke 
dizziness, ocular 
allergies, 
amyotrophic lateral 
sclerosis 

Nausea, vomiting, 
diarrhea, headache, 
disorientation, blurry 
vision, insomnia, 
anxiety, irritability, 
cold sweat, lethargy, 
dry skin, rash 

Abbreviations: BUN = blood urea nitrogen, CNS = central nervous system, Cr = creatinine, ECG = electrocardiogram, GABA = γ-aminobutyric acid, IM = intramuscular, 
IV = intravenous, LFT = liver function test, OUD = opioid use disorder, PDE = phosphodiesterase, PTSD = posttraumatic stress disorder, SC = subcutaneous, 
SJS = Stevens–Johnson syndrome, TEN = toxic epidermal necrolysis, TRD = treatment-resistant depression. 
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AUD, following 3 clinical trials where nalmefene reduced the 
number of heavy drinking days and the total alcohol 
consumed.40 Adverse events were frequent and are detailed 
in Table 4.63 

Whereas most medications for AUD are taken daily, 
nalmefene is only taken as needed when there is a risk 
that they would start drinking (with only 1 tablet taken 
daily, preferably 1–2 hours before they are likely to start 
drinking).18 The typical dosage used in research trials 
varied from 5, 20, to 40 mg; however, the dosage 
prescribed is 18 mg daily as needed.53 

Sodium oxybate. Sodium oxybate (SMO), better known as 
γ-hydroxybutyric acid (GHB), has a history of recreational 
use and misuse with distinctive intoxication and 
withdrawal phenomena. SMO has received approval for 
the treatment of AUD in European countries, but not 
from the FDA or the EMA.40 It is widely employed as a 
treatment for alcohol withdrawal and for maintenance 
of abstinence in Italy and Austria. The structure of SMO 
is like that of GABA. It exerts a similar effect to alcohol 
and binds as a partial agonist to GABAB receptors and 
indirectly through GHB-derived GABA.40 Severe 
intoxication and death with GHB can be seen when used 
recreationally; however, its clinical use is felt to be 
safe.40 A Cochrane meta-analysis of 13 RCTs found that 
SMO was effective in treating alcohol withdrawal 
syndrome and preventing relapses in patients who were 
previously detoxified.40 In addition, SMO was found to 
be more effective than naltrexone or disulfiram in 
maintaining abstinence.40 A recent review examined the 
role of SMO in AUD treatment and reduction of alcohol 
consumption.64 A large double-blind, randomized, 
placebo-controlled trial in detoxified patients with AUD 
from 11 sites in 4 European countries was performed 
(randomized to 6 months of treatment with SMO at 
3.3–3.9 g/d vs placebo, followed by a 6-month 
medication-free period) showed efficacy in cumulative 
abstinence duration during the 6-month treatment 
period with a sustained effect during the 6-month 
medication-free period.65 

Cannabidiol. Cannabidiol (CBD) is a nonpsychoactive 
cannabinoid found in Cannabis sativa that acts as a 
negative allosteric modulator of CB1 and CB2 receptors.40 

CBD blocks anandamide uptake and inhibits its enzymatic 
hydrolysis.40,66 It also acts as an agonist primarily at 5-HT1a 

serotonin receptors and to a lesser extent at 5-HT2a 

receptors.66 CBD has also been found to be an allosteric 
modulator at μ- and δ-opioid receptors.67 CBD is being 
touted as a panacea for numerous health conditions; 
however, only 1 CBD product has been approved by the 
FDA for the treatment of rare pediatric seizure disorders.68 

CBD is generally well tolerated and does not interact with the 
subjective effects of alcohol.40 It exhibits no effects 
indicative of abuse or dependence.40 A recent systematic 
review evaluated the potential therapeutic benefit of CBD as 
a possible treatment of AUD and noted preclinical and 

clinical evidence in other SUDs and active clinical trials in 
AUD, AUD with comorbid PTSD, and alcohol withdrawal in 
AUD.40,69 

Ibudilast. Ibudilast is an inhibitor of phosphodiesterase-3, 
-4, -10, and -11 and a macrophage migration inhibitory 
factor, which shows promise as a novel treatment for 
AUD.40,70 Ibudilast received approval for the treatment of 
asthma in Japan more than 20 years ago. In addition, it is 
being studied in poststroke dizziness, ocular allergies, 
amyotrophic lateral sclerosis, progressive multiple 
sclerosis, and pain disorders. A recent study examined the 
efficacy of ibudilast to improve negative mood, reduce heavy 
drinking, and attenuate neural reward signals in 
individuals with AUD.70 Although ibudilast did not 
significantly impact negative mood, it did reduce the odds of 
heavy drinking by 45% and attenuated alcohol cue-elicited 
activation in the ventral striatum (which is the brain region 
most closely associated with reward).70 The anti- 
inflammatory and neuroprotective effects of ibudilast are 
thought to be part of the underlying molecular mechanism 
of action of ibudilast in treating AUD.40,70 

N-acetylcysteine. The main central nervous system (CNS) 
excitatory neurotransmitter, glutamate, works in balance 
with GABA, the main CNS inhibitory transmitter. Chronic 
alcohol use and binge drinking disrupt the GABA- 
glutamate balance, where cessation of drinking leads to 
excess glutamate excitation at NMDA receptors, leading to 
increased glutamate in the alcohol withdrawal syndrome.40 

N-acetylcysteine (NAC) is an over-the-counter supplement 
marketed for use in numerous health conditions without 
significant scientific evidence. It is the treatment of choice 
to prevent or limit liver injury in acetaminophen toxicity/ 
overdose by providing cysteine for glutathione synthesis. 
NAC is a cysteine prodrug that works to restore 
glutamatergic homeostasis in the brain reward pathway by 
improving the expression and function of the cysteine- 
glutamate exchanger and normalizing glial glutamate 
transporters.40 A recent meta-analysis of NAC compared to 
placebo showed reduced craving across a number of 
SUDs.40,71 In individuals with cannabis use disorder, NAC 
was shown to increase abstinence rates and to reduce 
drinks per week.40 The recommended dosage of NAC ranges 
from 600 mg twice daily up to 4 times daily. 

Which Medications Have Been Used (but 
have not been FDA approved) to Help 
People Cut Down or Stop Drinking Alcohol? 

For a summary of non–FDA-approved agents that 
have been used to help people cut down or stop their 
use of alcohol (along with their mechanisms of action, 
adverse effects, and evidence for efficacy), see Table 2. 

What Happened to Ms D? 
Given that Ms D was being treated with buprenorphine/ 

naloxone for the management of pain and an OUD, 
naltrexone was contraindicated. Moreover, since a severe 
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reaction to alcohol (eg, hospitalization and death) may 
develop when disulfiram is used, it should be avoided in 
patients (like Ms D) with extensive medical comorbidities. 
However, acamprosate, at a reduced dose, was considered 
(with careful monitoring of her) renal function. 

Following a careful discussion of the risks and 
benefits of pharmacologic treatment, Ms D decided not to 
take additional medication for her AUD. Instead, she 
met with a recovery coach and began to attend meetings 
of Alcoholics Anonymous. Now, 6 months later, Ms D 
remains abstinent from alcohol. 

CONCLUSION 

Excessive alcohol consumption is a major public 
health concern that contributes to more than 5 million ED 
visits annually and approximately 140,000 deaths each 
year. Fortunately, targeted interventions and 
comprehensive strategies are available to mitigate these 
risks and prevent their associated morbidity and 
mortality. While nonpharmacologic treatments have 
historically focused on abstinence-based models (eg, 12- 
step programs), harm-reduction models of care are 
increasingly available. MI is a frequently employed and 
extensively researched therapeutic approach that can be 
used as a brief, stand-alone intervention or alongside 
other pharmacologic or nonpharmacologic 
psychotherapeutic options. MI involves a collaborative, 
patient-centered method of communication that 
explores ambivalence, enhances change-oriented self- 
talk, and bolsters intrinsic motivation for behavioral 
change. CBT for SUDs is another common intervention 
that helps individuals build awareness of the antecedents 
and consequences of their alcohol use and learn 
alternative coping skills to interrupt their use patterns. 
In severe cases of AUDs, legal options are available for 
health care providers and/or family members to compel 
the individual to seek treatment for their AUD. Since the 
processes and limitations for involuntary commitment 
or civil commitment vary by county and state, 
practitioners should learn the local options and 
regulations. In addition, there is a bevy of FDA-approved 
and non–FDA-approved agents that have helped people 
cut down and stop their alcohol use.40,72 Knowledge of 
their mechanisms of action, side effects (eg, common, 
rare, and serious), and drug-drug interactions will 
facilitate their timely and appropriate use in those who 
would stand to benefit from them. 

Although there is significant evidence to support the 
use of pharmacologic and nonpharmacologic treatments 
for patients with AUD, only a small fraction of those with 
AUD receive appropriate treatment. Only 7%–8% of 
individuals with AUD received any treatment in 2019, 
while less than 2% were prescribed an FDA-approved 
medication for the treatment of AUD.18 Effective 

treatments are available but can only help if they are 
used.18 Recommendations for FDA-approved 
medications, such as naltrexone and acamprosate, are 
appropriate as first-line treatments based on their relative 
contraindications and benefits. Naltrexone as a once- 
daily medication may offer benefits for those who have 
problems with adherence to medications that require 
3 times daily dosing. Further, long-acting naltrexone 
may provide the benefit of monthly injections over 
medications that are dosed frequently. In addition, the 
American Psychiatric Association Practice Guideline for 
the Pharmacological Treatment of Patients with Alcohol 
Use Disorder (2017) recommended gabapentin or 
topiramate for those with an AUD who seek to decrease 
or quit their drinking, who prefer these medications, 
who are intolerant or did not respond to acamprosate or 
naltrexone, and who do not have contraindications to the 
use of gabapentin or topiramate.18 

Knowledge of nonpharmacologic approaches as well 
as medications’ mechanisms of action, side effects (eg, 
common, rare, and serious), and drug-drug interactions 
can facilitate the timely and appropriate use of 
psychotropics to help individuals cut down or stop their 
use of alcohol. 
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