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Off-label prescribing (OLP) refers to the practice of using medica-
tions for indications outside of those approved by the FDA, or in 
dosages, dose forms, or patient populations that have not been 

approved by the FDA.1 OLP is common, occurring in many practice set-
tings and nearly every medical specialty. In a 2006 review, Radley et al2 
found OLP accounted for 21% of the overall use of 160 common medica-
tions. The frequency of OLP varies between medication classes. Off-label 
use of anticonvulsants, antidepressants, and antipsychotics tends to be 
higher than that of other medications.3,4 OLP is often more common in 
patient populations unlikely to be included in clinical trials due to ethical 
or logistical difficulties, such as pediatric patients and individuals who are 
pregnant. The Box (page 38) summarizes several components that contrib-
ute to the prevalence of OLP and explains why this practice is often neces-
sary for treating certain substance-related and addictive disorders.

Several important medicolegal and ethical considerations surround 
OLP. The FDA prohibits off-label promotion, in which manufacturers 
advertise the use of a medication for off-label use.5 However, regula-
tions allow physicians to use their best clinical judgment when prescrib-
ing medications for off-label use. When considering off-label use of any 
medication, physicians should review the most up-to-date research, 
including clinical trials, case reports, and reviews to safely support their 
decision-making. OLP should be guided by ethical principles such as 
autonomy, beneficence, nonmaleficence, and justice. Physicians should 
obtain informed consent by conducting an appropriate discussion of the 
risks, benefits, and alternatives of off-label medications. This conver-
sation should be clearly documented, and physicians should provide 
written material regarding off-label options to patients when available. 
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Finally, physicians should verify their 
patients’ understanding of this discussion, 
and allow patients to accept or decline off-
label medications without pressure.

This article focuses on current and poten-
tial future medications available for OLP 
to treat patients with alcohol use disorder 
(AUD), gambling disorder (GD), stimulant 
use disorder, and cannabis use disorder.

Alcohol use disorder
 CASE 1 

Ms. X, age 67, has a history of severe AUD, 
mild renal impairment, and migraines. She 
presents to the outpatient clinic seeking help 
to drink less alcohol. Ms. X reports drinking 
1 to 2 bottles of wine each day. She was pre-
viously treated for AUD but was not helped 
by naltrexone and did not tolerate disulfi-
ram (abstinence was not her goal and she 
experienced significant adverse effects). Ms. 
X says she has a medical history of chronic 
migraines but denies other medical issues. 
The treatment team discusses alternative 
pharmacologic options, including acam-
prosate and topiramate. After outlining the 
dosing schedule and risks/benefits with Ms. 
X, you make the joint decision to start topi-
ramate to reduce alcohol cravings and target 
her migraine symptoms.

Only 3 medications are FDA-approved 
for treating AUD: disulfiram, naltrexone 
(oral and injectable formulations), and 

acamprosate. Off-label options for AUD 
treatment include gabapentin, topiramate, 
and baclofen.

Gabapentin is FDA-approved for treating 
postherpetic neuralgia and partial seizures 
in patients age ≥3. The exact mechanism 
of action is unclear, though its effects are 
possibly related to its activity as a calcium 
channel ligand. It also carries a structural 
resemblance to gamma-aminobutyric acid 
(GABA), though it lacks activity at GABA 
receptors.

Several randomized controlled trials 
(RCTs) evaluating the efficacy of gabapen-
tin for AUD produced promising results. In 
a comparison of gabapentin vs placebo for 
AUD, Anton et al6 found gabapentin led to 
significant increases in the number of par-
ticipants with total alcohol abstinence and 
participants who reported reduced drink-
ing. Notably, the effect was most prominent 
in those with heavy drinking patterns and 
pretreatment alcohol withdrawal symp-
toms. A total of 41% of participants with 
high alcohol withdrawal scores on pretreat-
ment evaluation achieved total abstinence 
while taking gabapentin, compared to 1% 
in the placebo group.6 A meta-analysis 
of gabapentin for AUD by Kranzler et al7 
included 7 RCTs and 32 effect measures. It 
found that although all outcome measures 
favored gabapentin over placebo, only the 
percentage of heavy drinking days was sig-
nificantly different.

Gabapentin is dosed between 300 to  
600 mg 3 times per day, but 1 study found 
that a higher dose (1,800 mg/d) was asso-
ciated with better outcomes.8 Common 
adverse effects include sedation, dizziness, 
peripheral edema, and ataxia.

Topiramate  blocks voltage-gated sodium 
channels and enhances GABA-A receptor 
activity.9 It is indicated for the treatment 
of seizures, migraine prophylaxis, weight 
management, and weight loss. Several clin-
ical trials, including RCTs,10-12 demonstrated 
that topiramate was superior to placebo in 
reducing the percentage of heavy drink-
ing days and overall drinking days. Some 
also showed that topiramate was associ-
ated with abstinence and reduced crav-
ing levels.12,13 A meta-analysis by Blodgett 
et al14 found that compared to placebo, 
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Factors that contribute to  
off-label prescribing

Several aspects contribute to off-label 
prescribing (OLP). First, there is little 

financial incentive for pharmaceutical 
companies to seek new FDA indications for 
existing medications. In addition, there are 
no FDA-approved medications for many 
disorders included in DSM-5, and treatment 
of these conditions relies almost exclusively 
on the practice of OLP. Finally, patients 
enrolled in clinical trials must often meet 
stringent exclusion criteria, such as the lack 
of comorbid substance use disorders. For 
these reasons, using off-label medications 
to treat substance-related and addictive 
disorders is particularly necessary.
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topiramate lowered the rate of heavy drink-
ing and increased abstinence.

Topiramate is dosed from 50 to 150 mg 
twice daily, although some studies suggest 
a lower dose (≤75 mg/d) may be associ-
ated with clinical benefits.15,16 One impor-
tant clinical consideration: topiramate 
must follow a slow titration schedule (4 to 
6 weeks) to increase tolerability and avoid 
adverse effects. Common adverse effects 
include sedation, word-finding difficulty, 
paresthesia, increased risk for renal cal-
culi, dizziness, anorexia, and alterations 
in taste.

Baclofen is a GABA-B agonist FDA-
approved for the treatment of muscle spastic-
ity related to multiple sclerosis and reversible 
spasticity related to spinal cord lesions and 
multiple sclerosis. Of note, it is approved for 
treatment of AUD in Europe. 

In a meta-analysis of 13 RCTs, Pierce 
et al17 found a greater likelihood of absti-
nence and greater time to first lapse of 
drinking with baclofen compared to pla-
cebo. Interestingly, a subgroup analysis 
found that the positive effects were lim-
ited to trials that used 30 to 60 mg/d of 
baclofen, and not evident in those that 
used higher doses. Additionally, there was 
no difference between baclofen and pla-
cebo with regard to several important out-
comes, including alcohol cravings, anxiety, 
depression, or number of total abstinent 
days. A review by Andrade18 proposed that 
individualized treatment with high-dose 
baclofen (30 to 300 mg/d) may be a use-
ful second-line approach in heavy drinkers 
who wish to reduce their alcohol intake.

Before starting baclofen, patients should 
be informed about its adverse effects. 
Common adverse effects include sedation 
and motor impairment. More serious but 
less common adverse effects include sei-
zures, respiratory depression with sleep 
apnea, severe mood disorders (ie, mania, 
depression, or suicide risk), and mental 
confusion. Baclofen should be gradually 
discontinued, because there is some risk 
of clinical withdrawal symptoms (ie, agita-
tion, confusion, seizures, or delirium).

Among the medications discussed in 
this section, the evidence for gabapen-
tin and topiramate is moderate to strong, 

while the evidence for baclofen is overall 
weaker or mixed. The American Psychiatric 
Association’s Practice Guideline suggests 
offering gabapentin or topiramate to patients 
with moderate to severe AUD whose goal is 
to achieve abstinence or reduce alcohol use, or 
those who prefer gabapentin or topiramate or 
cannot tolerate or have not responded to nal-
trexone and acamprosate.19 Clinicians must 
ensure patients have no contra indications 
to the use of these medications. Due to the 
moderate quality evidence for a significant 
reduction in heavy drinking and increased 
abstinence,14,20 a practice guideline from the 
US Department of Veterans Affairs and US 
Department of Defense21 recommends topi-
ramate as 1 of 2 first-line treatments (the 
other is naltrexone). This guideline sug-
gests gabapentin as a second-line treatment  
for AUD.21

Gambling disorder
 CASE 2 

Mr. P, age 28, seeks treatment for GD and 
cocaine use disorder. He reports a 7-year his-
tory of sports betting that has increasingly 
impaired his functioning over the past year. 
He lost his job, savings, and familial relation-
ships due to his impulsive and risky behav-
ior. Mr. P also reports frequent cocaine use, 
about 2 to 3 days per week, mostly on the 
weekends. The psychiatrist tells Mr. P there is 
no FDA-approved pharmacologic treatment 
for GD or cocaine use disorder. The psychia-
trist discusses the option of naltrexone as 
off-label treatment for GD with the goal of 
reducing Mr. P’s urges to gamble, and points 
to possible benefits for cocaine use disorder.

GD impacts approximately 0.5% of the 
adult US population and is often co-
occurring with substance use disorders.22 
It is thought to share neurobiological and 
clinical similarities with substance use 
disorders.23 There are currently no FDA-
approved medications to treat the disorder. 
In studies of GD, treatment success with 
antidepressants and mood stabilizers has 
not been consistent,23,24 but some promis-
ing results have been published for the opi-
oid receptor antagonist naltrexone24-29 and 
N-acetylcysteine (NAC).30-32
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Naltrexone is thought to reduce gambling 
behavior and urges via downstream modula-
tion of mesolimbic dopamine circuitry.24 It is 
FDA-approved for the treatment of AUD and 
opioid use disorder. Open-label RCTs have 
found a reduction in gambling urges and 
behavior with daily naltrexone.25-27 Dosing 
at 50 mg/d appears to be just as efficacious 
as higher doses such as 100 and 150 mg/d.27 
When used as a daily as-needed medication 
for strong gambling urges or if an individual 
was planning to gamble, naltrexone 50 mg/d 
was not effective.28

Naltrexone typically is started at 25 mg/d 
to assess tolerability and quickly titrated to 
50 mg/d. When titrating, common adverse 
effects include nausea, vomiting, and tran-
sient elevations in transaminases. Another 
opioid antagonist, nalmefene, has also been 
studied in patients with GD. An RCT by 
Grant et al29 that evaluated 207 patients found 
that compared with placebo, nalmefene 25 
mg/d for 16 weeks was associated with a 
significant reduction in gambling assessment 
scores. In Europe, nalmefene is approved for 
treating AUD but the oral formulation is not 
currently available in the US.

N-acetylcysteine is thought to potentially 
reverse neuronal dysfunction seen in addic-
tive disorders by glutamatergic modula-
tion.30 Research investigating NAC for GD is 
scarce. A pilot study found 16 of 27 patients 
with GD reduced gambling behavior with a 
mean dose of 1,476.9 mg/d.31 An additional 
study investigating the addition of NAC to 
behavioral therapy in nicotine-dependent 
individuals with pathologic gambling 
found a reduction in problem gambling 
after 18 weeks (6 weeks + 3 months follow-
up).32 Common but mild adverse effects 
associated with NAC are nausea, vomiting, 
and diarrhea.

A meta-analysis by Goslar et al33 that 
reviewed 34 studies (1,340 participants) 
found pharmacologic treatments were 
associated with large and medium pre-post 
reductions in global severity, frequency, and 
financial loss in patients with GD. RCTs 
studying opioid antagonists and mood sta-
bilizers (combined with a cognitive inter-
vention) as well as lithium for patients with 
comorbid bipolar disorder and GD demon-
strated promising results.33

Stimulant use disorder
There are no FDA-approved medications 
for stimulant use disorder. Multiple off-
label options have been studied for the 
treatment of methamphetamine abuse and 
cocaine abuse.

Methamphetamine use has been expand-
ing over the past decade with a 3.6-fold 
increase in positive methamphetamine 
screens in overdose deaths from 2011 to 
2016.34 Pharmacologic options studied for 
OLP of methamphetamine use disorder 
include mirtazapine, bupropion, naltrexone, 
and topiramate.

Mirtazapine is an atypical antidepres-
sant whose mechanism of action includes 
modulation of the serotonin, norepineph-
rine, and alpha-2 adrenergic systems. It is 
FDA-approved for the treatment of major 
depressive disorder (MDD). In a random-
ized placebo-controlled study, mirtazapine  
30 mg/d at night was found to decrease 
methamphetamine use for active users and 
led to decreased sexual risk in men who have 
sex with men.35 These results were supported 
by an additional RCT in which mirtazapine 
30 mg/d significantly reduced rates of meth-
amphetamine use vs placebo at 24 and 36 
weeks despite poor medication adherence.36 
Adverse effects to monitor in patients treated 
with mirtazapine include increased appetite, 
weight gain, sedation, and constipation.

Bupropion is a norepinephrine dopamine 
reuptake inhibitor that produces increased 
neurotransmission of norepinephrine and 
dopamine in the CNS. It is FDA-approved 
for the treatment of MDD and as an aid for 
smoking cessation. Bupropion has been 
studied for methamphetamine use disorder 
with mixed results. In a randomized pla-
cebo-controlled trial, bupropion sustained 
release 150 mg twice daily was not more 
effective than placebo in reducing metham-
phetamine use.37 However, the extended-
release formulation of bupropion 450 mg/d 
combined with long-acting injectable nal-
trexone was associated with a reduction 
in methamphetamine use over 12 weeks.38 
Bupropion is generally well tolerated; com-
mon adverse effects include insomnia, 
tremor, headache, and dizziness.

Naltrexone. Data about using oral nal-
trexone to treat stimulant use disorders are 
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limited. A randomized, placebo-controlled 
trial by Jayaram-Lindström et al39 found 
naltrexone 50 mg/d significantly reduced 
amphetamine use compared to placebo. 
Additionally, naltrexone 50 and 150 mg/d 
have been shown to reduce cocaine use 
over time in combination with therapy 
for cocaine-dependent patients and those 
dependent on alcohol and cocaine.40,41

Topiramate has been studied for the 
treatment of cocaine use disorder. It is 
hypothesized that modulation of the 
mesocorticolimbic dopamine system may 
contribute to decreased cocaine cravings.42 
A pilot study by Kampman et al43 found 
that after an 8-week titration of topira-
mate to 200 mg/d, individuals were more 
likely to achieve cocaine abstinence com-
pared to those who receive placebo. In an 
RCT, Elkashef et al44 did not find topira-
mate assisted with increased abstinence 
of methamphetamine in active users at a 
target dose of 200 mg/d. However, it was 
associated with reduced relapse rates in 
individuals who were abstinent prior to 
the study.44 At a target dose of 300 mg/d, 
topiramate also outperformed placebo in 
decreasing days of cocaine use.42 Adverse 
effects of topiramate included paresthe-
sia, alteration in taste, and difficulty with 
concentration.

Cannabis use disorder
In recent years, cannabis use in the US has 
greatly increased45 but no medications are 
FDA-approved for treating cannabis use 
disorder. Studies of pharmacologic options 
for cannabis use disorder have had mixed 
results.46 A meta-analysis by Bahji et al47 of 
24 studies investigating pharmacotherapies 
for cannabis use disorder highlighted the 
lack of adequate evidence. In this section, 

we focus on a few positive trials of NAC 
and gabapentin.

N-acetylcysteine. Studies investigating  
NAC 1,200 mg twice daily have been 
promising in adolescent and adult popu-
lations.48-50 There are some mixed results, 
however. A large RCT found NAC  
1,200 mg twice daily was not better than 
placebo in helping adults achieve absti-
nence from cannabis.51

Gabapentin may be a viable option for 
treating cannabis use disorder. A pilot 
study by Mason et al52 found gabapentin  
1,200 mg/d was more effective than pla-
cebo at reducing cannabis use among 
treatment-seeking adults.

When and how to consider OLP
OLP for addictive disorders is common and 
often necessary. This is primarily due to lim-
itations of the FDA-approved medications 
and because there are no FDA-approved 
medications for many substance-related 
and addictive disorders (ie, GD, cannabis 
use disorder, and stimulant use disorder). 
When assessing pharmacotherapy options, 
if FDA-approved medications are available 
for certain diagnoses, clinicians should first 
consider them. The off-label medications 
discussed in this article are outlined in the 
Table.6-21,24-28,30-33,35-44,48-52

The overall level of evidence to support 
the use of off-label medications is lower than 
that of FDA-approved medications, which 
contributes to potential medicolegal con-
cerns of OLP. Off-label medications should 
be considered when there are no FDA-
approved medications available, and the 
decision to use off-label medications should 
be based on evidence from the literature 
and current standard of care. Additionally, 
OLP is necessary if a patient cannot tolerate 
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Table

Off-label medications for substance-related and addictive disorders
Disorder Suggested off-label medications

Alcohol use disorder Gabapentin,6-8 topiramate,9-16,19-21 baclofen17,18

Gambling disorder Naltrexone,24-28 N-acetylcysteine30-33

Stimulant use disorder Mirtazapine,35,36 bupropion,37,38 naltrexone,39-41 topiramate42-44

Cannabis use disorder N-acetylcysteine,48-51 gabapentin52
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FDA-approved medications, is not helped 
by FDA-approved treatments, or when 
there are other clinical reasons to choose a 
particular off-label medication. For exam-
ple, if a patient has comorbid AUD and obe-
sity (or migraines), using topiramate may 
be appropriate because it may target alco-
hol cravings and can be helpful for weight 
loss (and migraine prophylaxis). Similarly, 
for patients with AUD and neuropathic 
pain, using gabapentin can be considered 
for its dual therapeutic effects.

It is critical for clinicians to understand 
the landscape of off-label options for 
treating addictive disorders. Additional 
research in the form of RCTs is needed 
to better clarify the efficacy and adverse 
effects of these treatments.
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Clinical Point

When considering 
prescribing an  
off-label medication, 
make sure the 
patient understands 
the risks, benefits, 
and alternatives


