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Historically, alcohol use disorder (AUD; classified as alcohol 
abuse or dependence in DSM-IV-TR) has been treated with psy-
chosocial therapies, but many patients treated this way relapse 

into heavy drinking patterns and are unable to sustain sobriety (Box 
1, page 241). Although vital for treating AUD, psychosocial methods 
have, to date, a modest success rate. Research has demonstrated that 
combining pharmacotherapy with psychosocial programs is effective 
for treating AUD.2 

Patients and clinicians might associate AUD medications with so-
called aversion therapy because, for many years, the only treatment was 
disulfiram, which causes unpleasant physical effects when consumed 
with alcohol. However, newer medications help patients maintain ab-
stinence by targeting brain neurotransmitters relevant to addiction neu-
rocircuitry, such as dopamine, serotonin, γ-aminobutyric acid (GABA), 
glutamate, and opioid.3 These medications may help patients with AUD 
achieve sobriety, avoid relapse, decrease heavy drinking days, and delay 
time to recurrent drinking. 

	In this article, we review FDA-approved medications (Table 1, page 
25)4-6 and off-label agents (Table 2, page 26)3,7-18 and provide recommen-
dations for treating patients with AUD (Box 2, page 28).19-21

FDA-approved treatments
Naltrexone is an opiate antagonist that blocks the mu receptor and is 
believed to interrupt the dopamine reward pathway in the brain for 
alcohol. A meta-analysis of 2,861 patients in 24 combined randomized 
controlled trials (RCTs) demonstrated naltrexone to be an effective 
short-term (12 weeks) treatment for alcoholism, significantly decreas-
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ing relapses.22 The large multisite COMBINE 
study (N = 1,383) showed that naltrexone, 
100 mg/d, and medical treatment without 
behavioral treatment over 16 weeks was 
more effective than placebo in increasing per-
centage of days abstinent (80.6% vs 75.1%, 
respectively) and reducing the percentage 
of patients experiencing heavy drinking 
days (66.2% vs 73.1%, respectively).2 Patients 
who have a family history of AUD or strong 
cravings, or both, may benefit most from 
naltrexone.3,7,23 Despite evidence of the effec-
tiveness of naltrexone for AUD, not all stud-
ies have yielded positive results.24

Common side effects of naltrexone, if 
present, appear early in treatment and in-
clude GI upset (eg, nausea, vomiting, ab-
dominal pain), headache, and fatigue.2,3,22,23 
Hepatotoxicity has been reported with 
dosages of 100 to 300 mg/d, but lab val-
ues typically normalize when naltrexone is 
discontinued.2,3,23 Monitor markers of liver 
function including γ-glutamyltransferase, 
aspartate aminotransferase, alanine amino-
transferase, and bilirubin before and during 
naltrexone treatment (we check patients 1 to 
3 months after starting treatment and year-
ly thereafter). Obtain a negative urine drug 
screen for opioids before administering na-
ltrexone, because if opioids were consumed 
recently naltrexone could precipitate with-
drawal. Because of the unknown teratoge-
nicity of naltrexone, women of childbearing 
age should undergo pregnancy testing 
before and periodically during naltrexone 
therapy.

Naltrexone also is available in a once-
monthly, 380-mg injectable formulation. 

Studies show that, similar to its oral coun-
terpart, injectable naltrexone effectively 
reduces heavy drinking days and number 
of drinks a day compared with placebo.25,26 
Advantages of injectable naltrexone are its 
extended steady release of medication and 
its efficacy for patients who do not adhere to 
oral dosing.7,27 Side effects are similar to oral 
naltrexone, except for injection site reactions 
and pain. 

Contraindications to naltrexone include 
current opioid use because its antagonistic 
effects on opioid receptors render opioid an-
algesia ineffective. Patients who have used 
opioids within 7 to 10 days or who may be 
surreptitiously using opioids should not 
take naltrexone because it may cause opioid 
withdrawal. Some patients may try to over-
ride the opioid receptor blockade of naltrex-
one with higher opioid doses, which could 
result in overdose.

Naltrexone is approved for treating opi-
oid use disorder and may be useful for per-
sons with comorbid opioid use disorder and 
AUD, if the patient has been adequately de-
toxified from opioids and intends to abstain 
from these drugs. Patients who have exten-
sive liver damage secondary to acute hepati-
tis or uncompensated cirrhosis would not be 
good candidates for naltrexone because of a 
risk of hepatotoxicity.2,3,22 

Because of ease of dosing, we recom-
mend naltrexone as a first-line treatment for 
AUD, unless the patient requires opioids or 
has severe liver disease. We recommend in-
creasing naltrexone from 50 mg to 100 mg 
before switching to acamprosate, based on 
European studies. 

Acamprosate is a glutamate antagonist that 
is thought to modulate overactive glutama-
tergic brain activity that occurs after stopping 
chronic heavy alcohol use. In a meta-analysis 
of 17 studies (N = 4,087), continuous absti-
nence rates at 6 months were significantly 
higher in acamprosate-treated patients 
(36.1%) than in patients receiving placebo 
(23.4%).28 In a review of European studies, 
acamprosate benefited patients who have 
increased anxiety, physiological dependence, 
negative family history of AUD, and late age 
of onset (age >25) of alcohol dependence.7 
However, in the COMBINE trial acampro-
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Alcohol use disorder is associated with 
serious intentional and unintentional 

injuries, social problems, mental health 
disorders, and medical morbidity and 
mortality (eg, cardiovascular disease, liver 
disease, cancer, and infectious diseases 
such as HIV/AIDS and tuberculosis).1 The 
World Health Organization estimates that 
alcohol consumption causes 20% to 50% of 
hepatic cirrhosis, epilepsy, certain cancers, 
and accidental and violent injury.1

AUD takes an enormous toll

Box 1
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effective option 
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Table 1

FDA-approved medications for alcohol use disorders

Medication Dosing
Mechanism  
of action 

Common side 
effects

Relative 
contraindications

Naltrexone4 50 to  
100 mg/d

Mu receptor 
blockade interrupts 
reward pathways in 
the brain

GI upset, headache, 
dizziness, 
nervousness, fatigue

Opioid use or opioid 
withdrawal, severe liver 
inflammation or cirrhosis

Acamprosate5 666 to 
999 mg, 
3 times 
daily

Modulate overactive 
glutamatergic brain 
activity that occurs 
after stopping 
chronic heavy 
alcohol use

Diarrhea; 
nervousness, 
fatigue, insomnia, 
depression have 
been reported with 
high doses

Severe renal impairment

Disulfiram6 125 to 
500 mg/d

Accumulation of 
acetaldehyde in the 
blood produces 
unpleasant 
symptoms

Nausea, vomiting, 
hypertension if taken 
with alcohol

Patients who recently 
received metronidazole, 
paraldehyde, alcohol, 
or alcohol-containing 
preparations; severe 
myocardial disease or 
coronary occlusion, and 
psychosis

sate was no more effective than placebo.2 
We consider acamprosate an effective op-

tion for patients who do not respond to nal-
trexone or have a contraindication. Dosages 
of 333 mg to 666 mg, 3 times a day, are recom-
mended, although dosages up to 3 g/d have 

been studied; titration is not required.2,7,28 We 
recommend advising patients to continue 
treatment even if they relapse, because these 
medications may mitigate relapse severity. 
Adherence to multiple daily doses can be 
problematic for some patients, but pairing 
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medications with meals or bedtime may im-
prove adherence. 

Diarrhea is the most common side effect 
of acamprosate; nervousness, fatigue, insom-
nia, and depression have been reported with 
high dosages.2,3,7,28 Acamprosate is excreted 
through the kidney and is safe for patients 
with liver disorders such as acute hepati-
tis or cirrhosis. The drug is contraindicated 
in patients with acute or chronic renal fail-
ure with creatinine clearance <30 mL/min; 
those with less severe renal insufficiency 
might need a lower dosage. Obtain baseline 
renal function before starting acamprosate; 
women of childbearing age should undergo 
a pregnancy test. 

Disulfiram inhibits alcohol metabolism, 
resulting in acetaldehyde accumulation, 
which causes unpleasant physical effects 
such as nausea, vomiting, and hypoten-
sion. This creates a negative rather than a 
positive experience with drinking. A US 
Veterans Administration Cooperative Study 
randomized 605 participants to riboflavin, 
disulfiram, 1 mg/d (an inactive dose), or di-
sulfiram, 250 mg/d (standard dose). There 
was no difference in percentage of patients 
remaining abstinent or time to first drink.8 
Participants receiving disulfiram, 250 mg/d, 
had fewer drinking days after relapse com-
pared with the other groups.8 

Adverse physical effects produced when 

disulfiram and alcohol interact include trem-
or, diaphoresis, unstable blood pressure, and 
severe diarrhea and vomiting. Disulfiram 
can cause medically serious reactions in a 
small percentage of patients, especially those 
with significant medical comorbidity or 
advanced age. Patients with severe hyper-
tension, diabetes mellitus, heart disease, a 
history of stroke, peripheral neuropathy, epi-
lepsy, or renal or hepatic insufficiency should 
not use disulfiram.3 Patients taking disulfi-
ram should avoid casual exposures to food, 
aftershave, mouthwash, and hand sanitizer 
that might contain alcohol. Disulfiram has 
no significant effect on alcohol craving. Social 
support to help oversee dosing may enhance 
adherence.7 

Off-label medications
Topiramate is FDA-approved to treat mi-
graine headaches and some seizure disor-
ders. Topiramate facilitates GABA-mediated 
neuronal inhibition and antagonizes certain 
glutamate receptor subtypes. In an RCT (N = 
150), topiramate, up to 300 mg/d, was more 
effective than placebo at reducing heavy 
drinking days and number of drinks per day, 
increasing days abstinent, and alleviating 
cravings.9 In a 12-week, double-blind RCT 
(N = 150), topiramate increased “safe drink-
ing”—defined as ≤1 standard drink per day 
for women and ≤2 per day for men—vs pla-
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Physical effects when 
disulfiram and alcohol 
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Table 2

Off-label medications for treating alcohol use disorders
Medication Indication Mechanism of action Dosing Adverse effects Comments

Topiramate Migraine 
headaches, seizures

GABA-mediated neuronal 
inhibition and antagonizes 
certain glutamate receptor 
subtypes

25 mg/d and increases by 25 to 50 mg  
per day at weekly intervals to a target of  
300 mg/d in divided doses

Impaired memory and 
concentration, paresthesia, 
anorexia

For acidosis, check 
bicarbonate

Baclofen Spasticity GABAb receptor agonist 5 mg, three times daily for 3 days, followed  
by 10 mg 3 times daily; can increase to  
20 mg 3 times daily

Nausea, fatigue, sleepiness, 
vertigo, and abdominal pain

Ondansetron Prevent nausea and 
vomiting caused by 
cancer treatments 
or surgery

Serotonin receptor type 3 
antagonist

4 mcg/kg twice daily Constipation, diarrhea, 
elevated liver enzymes, 
tachycardia, headache, 
fatigue, and QT prolongation

Liquid dosing 
required for the 
small dosages used 
in the study

Gabapentin Epilepsy and 
postherpetic 
neuralgia

Balance GABA/glutamate 
dysregulation found in 
early alcohol abstinence

600 mg/d to 1,800 mg/d in divided doses Daytime sedation, dizziness, 
ataxia, fatigue, and dyspepsia

GABA: γ-aminobutyric acid

Source: References 3,7,8-18



cebo.10 Dosages were 75 mg to 300 mg/d in 
twice daily divided doses. Dosing starts at 25 
mg/d and increases by 25 to 50 mg a day at 
weekly intervals. We recommend reserving 
topiramate for persons who do not respond 

to or cannot tolerate naltrexone and acam-
prosate because of the slow titration needed 
to prevent side effects. Although not studied, 
it may seem that topiramate’s antiepileptic 
actions could prevent seizures during alco-
hol withdrawal, but the protracted titration 
would limit its utility. 

Side effects of topiramate include im-
paired memory and concentration, pares-
thesia, and anorexia and are more likely to 
present during rapid titration or with a high 
dosage.7,8 Rare reports of spontaneous myo-
pia, angle-closure glaucoma, increased in-
traocular pressure, ocular pain, and blurry 
vision have been reported, but these compli-
cations often resolve with discontinuation of 
topiramate.7,8

Topiramate primarily is excreted through 
the kidney, and its action in the renal tubules 
can lead to metabolic acidosis or nephroli-
thiasis.8 Relative contraindications include 
acute or chronic kidney disease, including 
kidney stones. Consider slower titration and 
a 50% reduction in dosing if creatinine clear-
ance is <70 mL/min. Obtain renal function 
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tests before starting topiramate and consider 
monitoring serum bicarbonate for metabolic 
acidosis (we test at 3 and 6 months, then every 
6 months). Because of teratogenic effects of 
topiramate (eg, cleft lip and palate), rule out 
pregnancy in all women of childbearing age. 

Baclofen is a GABAb receptor agonist 
that is FDA approved for treating spastic-
ity. Because GABA transmission is down- 
regulated in chronic AUD, it is a commonly 
targeted neurotransmitter when developing 
medications for AUD. GABAa receptors are 
fast-acting inhibitory ion channels, and its 
agonists (eg, benzodiazepines) have a sig-
nificant abuse and cross-addiction liability. 
GABAb receptors, however, are slow-acting 
through a complex cascade of intracellular 
signals, and therefore GABAb agonists such 
as baclofen have been studied for treating 
addiction.

In a randomized double-blind, placebo-
controlled trial (N = 39), baclofen was su-
perior to placebo in suppressing obsessive 
aspects of cravings and decreasing state 
anxiety.11 Baclofen, 10 mg 3 times daily, in 
another randomized double-blind, placebo-
controlled trial (n = 42) reduced the number 
of drinks per day by 53% vs placebo; 20 mg 
3 times a day resulted in a 68% reduction 
in drinks per day vs placebo.12 However, a 
placebo-controlled RCT (n = 80) reported 

that baclofen, 10 mg 3 times daily, was not 
superior to placebo for primary outcomes 
related to alcohol consumption, although it 
did significantly decrease cravings and anxi-
ety among persons with AUD.13 Evidence 
suggests that baclofen might be effective for 
promoting abstinence, reducing the risk of 
relapse, and alleviating cravings and anxi-
ety in persons with AUD, although further 
investigation is needed. 

In studies for AUD, the side-effect pro-
file for baclofen was relatively benign.11-13 
Nausea, fatigue, sleepiness, vertigo, and 
abdominal pain were reported; overall, ba-
clofen was found to be safe and to have no 
abuse liability.7,10,12 The addictive potential of 
other muscle relaxers may have dissuaded 
providers from using baclofen for AUD, but 
we consider it a reasonable alternative when 
FDA-approved treatments fail. 

Because baclofen is primarily eliminated 
by the kidneys, it may be safe for people with 
cirrhosis or severe liver disease.12 Baseline re-
nal labs should be performed before admin-
istering baclofen and a negative pregnancy 
test obtained for women of childbearing age. 

Ondansetron is a serotonin receptor type 3 
(5-HT3) antagonist that has shown promis-
ing results for AUD.3,7 Research suggests that 
5-HT3 receptors are an action site for alcohol 
in the brain and are thought to play a role 
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Baclofen may 
be effective 
for promoting 
abstinence, reducing 
the risk of relapse, 
and alleviating 
cravings and anxiety

There is clear evidence that 
pharmacotherapy can play an important 

role in treating alcoholism. 
• The FDA has approved naltrexone, 

acamprosate, and disulfiram for alcohol use 
disorder (AUD). 

• Other pharmacotherapies are showing 
promise in assisting affected persons to reduce 
harm and achieve abstinence (topiramate 
and gabapentin), yet data remain unclear for 
some medications being used (baclofen and 
ondansetron). 

• The 2009 VA/DoD Clinical Practice 
Guidelines for Management of Substance Use 
Disorder recommends all patients with AUD be 
offered evidence-based medication for alcohol 
dependence.19 However, medications for AUD 
are underutilized in primary care, psychiatry, and 

even substance use treatment programs, which 
is thought to be because of perceived lack of 
effectiveness.20,21 

• We have found that some clinicians and 
patients are concerned with the perception 
in Alcoholics Anonymous that medication is 
not “allowed,” even though the organization 
does not take a position on medication-
assisted treatment of AUD. Psychosocial 
treatments such as 12-step programs, 
cognitive-behavioral therapy, or motivational 
interviewing should be offered in conjunction 
with pharmacotherapy. 

• Education of current and future practitioners 
will be important to ensure that millions of 
persons battling AUD have access to evidence-
based medications to assist in their paths to 
recovery.

Practice recommendations for treating patients with alcohol  
use disorder

Box 2
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in its rewarding effects.7 Ondansetron may 
be more effective for early-onset alcoholism 
(EOA) than late-onset alcoholism (LOA).14,15 
EOA (age ≤25) is characterized by strong 
family history of AUD and prominent an-
tisocial traits. A randomized double-blind, 
placebo-controlled trial (n = 271) reported 
that ondansetron, 4 mcg/kg twice daily, 
was superior to placebo in reducing num-
ber of drinks per day, increasing days absti-
nent, and reducing cravings in patients with 
EOA.14 Among persons with EOA, ondan-
setron, 16 mcg/kg twice daily, significantly 
reduced the severity of symptoms of fatigue, 
confusion, and overall mood disturbance 
such as depression, anxiety, and hostility 
compared with placebo in an RCT (n = 321).15 
The lowest available oral dosage of ondanse-
tron is 4 mg tablets or 4 mg/5 mL solution. 
We have used 4 mg twice daily for patients 
who have failed naltrexone and acamprosate 
or when these agents are contraindicated. 

Common side effects of ondansetron 
include constipation, diarrhea, elevated 
liver enzymes, tachycardia, headache, and 
fatigue. Contraindications include congeni-
tal long QT syndrome, QTc prolongation 
risk, or significant hepatic impairment. We 
suggest evaluating baseline electrocar-
diogram and liver function tests. Women 
should undergo a pregnancy test before re-
ceiving medications.

Gabapentin is an anticonvulsant that 
is FDA-approved for treating epilepsy 
and postherpetic neuralgia. Gabapentin 
is related structurally to GABA and may 
potentiate CNS GABA activity, inhibit glu-
tamate activity, and reduce norepineph-
rine and dopamine release.16 Gabapentin is 
thought to balance the GABA/glutamate 
dysregulation found in early alcohol absti-
nence and reduce risk for alcohol relapse.16 
A randomized, double-blind, placebo-
controlled trial (N = 60) demonstrated 
that gabapentin, 600 mg/d, significantly 
reduced number of drinks per day and 
heavy drinking days and increased days 
of abstinence compared with placebo over 
28 days.17 Another double-blind, random-
ized, placebo-controlled trial of 150 people 
used gabapentin, 900 or 1,800 mg/d; there 
was a linear dose response for increased 

days abstinent and no heavy drinking 
days in favor of gabapentin.18

An RCT (N = 150) evaluated adding ga-
bapentin, up to 1200 mg/d, to naltrexone, 50 
mg/d, vs naltrexone with placebo or double 
placebo over 6 weeks of treatment. The com-
bined gabapentin-naltrexone group outper-
formed the other 2 groups on time to heavy 
drinking, number of heavy drinking days, 
and number of drinks per day. Gabapentin’s 
positive effects on sleep may have mediated 
some of its beneficial effects.29 In an open-
label pilot study, gabapentin was more ef-
fective than trazodone for insomnia during 
early alcohol abstinence.30 Of note, gabapen-
tin is a safe alternative to benzodiazepines for 
alcohol detoxification in patients with severe 
hepatic disease or those at risk of interacting 
with alcohol (eg, outpatients at high risk to 
drink during detoxification).31 Gabapentin, 
400 mg/d to 1,600 mg/d, generally is safe 
and well tolerated and has some support for 
improving cravings, reducing alcohol con-
sumption, delaying relapse, and improving 
sleep in patients with AUD. 

Side effects of gabapentin include day-
time sedation, dizziness, ataxia, fatigue, and 
dyspepsia. Using 3 divided doses might en-
hance tolerability. To reduce daytime seda-
tion, we recommend administering most of 
the dose at night, which also may relieve in-
somnia. Gabapentin is excreted through the 
kidney; baseline renal function tests should 
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early-onset alcoholism 
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Related Resources
•	�National Institute on Drug Abuse. Principles of drug ad-

diction treatment: A research-based guide (third edi-
tion). www.drugabuse.gov/publications/principles-drug- 
addiction-treatment-research-based-guide-third-edition/
evidence-based-approaches-to-drug-addiction-treatment/
pharmacotherapi-1.

•	�Substance Abuse and Mental Health Services 
Administration. Incorporating alcohol pharmacothera-
pies into medical practice. http://162.99.3.213/products/ 
manuals/tips/pdf/TIP49.pdf.

•	�Pettinati HM, Mattson ME. Medical management treat-
ment manual: A clinical guide for researchers and clini-
cians providing pharmacotherapy for alcohol dependence. 
http://pubs.niaaa.nih.gov/publications/MedicalManual/
MMManual.pdf.

Drug Brand Names

Acamprosate • Campral	 Naltrexone • Vivitrol, ReVia
Baclofen • Lioresal	 Ondansetron • Zofran
Disulfiram • Antabuse	 Topiramate • Topamax
Gabapentin • Neurontin	 Trazodone • Desyrel, Oleptro
Metronidazole • Flagyl

continued on page 32
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be performed before initiating treatment, be-
cause the dosage might need to be adjusted 
in people with renal insufficiency.  
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Bottom Line
FDA-approved (acamprosate, naltrexone, and disulfiram) and off-label (baclofen, 
gabapentin, ondansetron, and topiramate) agents can help patients with alcohol 
use disorder achieve abstinence, reduce heavy drinking days, prevent relapse, and 
maintain sobriety. Research supports the use of pharmacotherapy combined with 
psychosocial modalities, such as 12-step programs, motivational interviewing, and 
cognitive-behavioral therapy.
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Clinical Point

Gabapentin has 
some support for 
improving cravings, 
reducing alcohol 
consumption, 
delaying relapse,  
and improving sleep


