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Abstract
A 44-year-old businessman with a history of hypertension presents for evaluation with a report of
being under stress at work and home, which has led to “unsatisfactory” sleep. Although there is some
despondency, screening for depression is negative. His blood pressure is 158/98 mm Hg. Laboratory
results include a mean corpuscular volume of 102 fl (normal range, 80 to 100), an alanine
aminotransferase level of 60 U per liter (normal range, 7 to 41), an aspartate aminotransferase level
of 45 U per liter (normal range, 12 to 38), and a γ-glutamyltransferase level of 110 U per liter (normal
range, 9 to 58). His physician asks about alcohol consumption, and the patient admits that perhaps
he drinks “more than he should,” since he often wakes up with a hang-over and arrives late to work.
After weekend golf outings, he comes home intoxicated, leading to arguments with his wife and
embarrassment in front of his children. He has been quietly wondering about the need to cut down
or stop drinking and wants some advice. His physician discusses medication or a referral to an alcohol
clinic for further evaluation. Naltrexone is proposed as a treatment option.

THE CLINICAL PROBLEM
Alcohol-use disorders, including alcohol abuse and dependence, affect 7 to 8% of Americans
at any given time, or about 15 to 20 million adults.1 The World Health Organization estimates
that alcohol dependence is the third leading cause of disease burden in developing countries
worldwide.2 In the United States, alcohol-use disorders account for $185 billion in health care
costs, lost wages, bodily injury, and property damage annually.3 It is estimated that 20 to 36%
of patients in primary care practices drink excessively and that 40 to 50% of cases in trauma
and burn units involve excessive alcohol use.4,5 Excessive alcohol use is the leading cause of
preventable hypertension and significantly increases the risk of heart attack and stroke.6
Despite these statistics, even among patients who drink excessively and meet the criteria for
an alcohol-use disorder, the problem frequently goes undetected and untreated.7

The sine qua non of alcohol dependence is “lack of control” over alcohol use, indicated by
drinking more than intended or the inability to cut down or stop drinking. The most common
age range for initial treatment of alcohol dependence is 35 to 45. However, the peak period for
meeting alcohol-dependence criteria is a decade or more earlier.8 A typical patient who
presents for treatment of alcohol dependence is drinking, on average, more than five drinks
per day on about 50 to 80% of days (a standard drink is 5 oz [0.15 liter] of wine, 12 oz [0.35
liter] of beer, or 1.5 oz [0.04 liter] of liquor). Health risks increase when drinking exceeds two
to three drinks per day. With heavier and more frequent drinking, patients might encounter
work or family problems, engage in high-risk behavior, or have health or legal problems,
impaired concentration, and sleep difficulty. Clinically significant symptoms of alcohol
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withdrawal occur in less than 20% of patients with alcohol dependence, but such symptoms
are usually a sign of severe dependence.

PATHOPHYSIOLOGY AND EFFECT OF THERAPY
Alcohol is the causative agent for alcohol-use disorders. Its excessive use influences several
neurochemical systems in the brain, including the γ-aminobutyric acid (GABA), glutamate,
dopamine, and opiate systems.9 The former two systems are primarily involved with alcohol
stimulation, sedation, and intoxication, as well as many symptoms of alcohol withdrawal. The
latter two systems are involved with reinforcement, reward, some aspects of craving, sustained
use of alcohol, and potential relapse after prolonged abstinence in the dependent person.

Acute alcohol use stimulates neurons in the ventral tegmental area of the brain, inducing the
release of dopamine in the nucleus accumbens, an area of the brain that mediates reward,
pleasure, and the assignment of salience to important environmental stimuli (Fig. 1). This effect
may be enhanced by environmental cues that are associated with alcohol ingestion. Using brain-
imaging techniques, investigators have shown that the nucleus accumbens of persons with
alcoholism, but not social drinkers, is activated by such alcohol cues.10,11

Several other neuronal pathways that are influenced by alcohol modulate this dopaminergic
pathway. Low doses of alcohol stimulate the glutamate system, which enhances dopaminergic
activity and leads to arousal and increased energy. In contrast, higher doses of alcohol inhibit
glutamate and augment GABA neurotransmission, suppressing dopaminergic activity and
leading to sedation, among other effects. These pathways are further modulated by endogenous
opioid-like protein neurotransmitters, enkephalins and β-endorphin (Fig. 1). Such “endogenous
opioids” are thought to be released during alcohol intoxication and may contribute to alcohol
addiction by inhibiting GABA pathways and enhancing dopaminergic signaling.

Naltrexone is an agent that blocks opioid receptors, particularly the μ-opioid receptor. Use of
this agent in animal models leads to a reduction of dopamine levels in the nucleus
accumbens12-14 and a reduction in alcohol intake. The effect of environmental cues and
associated alcohol craving can also be blocked by pretreatment with opioid-receptor
antagonists in both animals and humans.14,15 In clinical laboratory settings, naltrex-one has
been shown to decrease alcohol use as well.16-18 The confluence of these data has suggested
that blocking opioid receptors with naltrexone might be one potential treatment approach to
reduce alcohol use (by reducing the reward or pleasure of drinking) and to maintain abstinence
(by reducing craving induced by environmental stimuli).

CLINICAL EVIDENCE
A number of randomized, controlled trials have evaluated the effectiveness of naltrexone in
the management of alcohol dependence with the use of a variety of therapeutic end points.
Many of these studies have included some form of behavioral intervention as an adjunct to
medication.

Several of the largest such trials were multisite studies performed in the United States. A large
clinical trial sponsored by the Department of Veterans Affairs19 enrolled 627 veterans with
chronic, severe alcohol dependence. Naltrexone (at a dose of 50 mg daily), given for either 3
months or 12 months, was not significantly better than placebo in increasing the number of
days until relapse or in reducing the percentage of drinking days or the number of drinks per
drinking day.

On the other hand, the Combined Pharmacotherapies and Behavioral Interventions
(COMBINE) study (ClinicalTrials.gov number, NCT00006206),20 which was conducted at
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11 academic sites across the United States, enrolled 1383 patients with alcohol dependence
and at least 4 days of abstinence. This trial showed that in patients who received medical
treatment but not behavioral therapy, naltrexone (at a dose of 100 mg daily), given for 16 weeks,
was more efficacious than placebo in increasing the percentage of days of abstinence (80.6%
vs. 75.1%) and in reducing the risk of a heavy-drinking day (66.2% vs. 73.1%).

In the COMBINE study, investigators used an end point called “good clinical outcome,” which
was defined as no more than 2 days of heavy drinking per week and drinking at or below a safe
limit (14 drinks per week for men and 11 drinks per week for women) without significant
alcohol-related problems during the last 8 weeks of the 16-week trial. In the group that received
naltrexone, there was an absolute increase of approximately 15% in good clinical outcomes
(73.7%, as compared with 58.2% in the placebo group; odds ratio in the naltrexone group, 2.16;
95% confidence interval, 1.46 to 3.20).

A few meta-analyses and a Cochrane review (all conducted before the publication of the
COMBINE study) have systematically evaluated the accumulated data on the efficacy of
naltrexone.21-25 Typically, the studies have shown that oral naltrexone was superior to placebo
in preventing relapse to heavy drinking after an initial abstinence period and in increasing the
percentage of abstinence days.

A long-acting, injectable form of naltrexone has also been evaluated in a large, multisite,
randomized, controlled trial.26 In this study, persons with alcoholism were randomly assigned
to receive one of two doses of intramuscular naltrexone (190 mg or 380 mg) or matching
placebo. Injections were given monthly for up to 6 months, along with a form of structured
medical treatment.27 The higher dose of naltrexone was found to reduce the number of heavy-
drinking days by about 25% overall, with men doing signif than women. The beneficantly
better icial effect of naltrexone was markedly greater among subjects who were abstinent for
at least 4 days before randomization.26,28

CLINICAL USE
Therapeutic options for alcohol dependence range from brief interventions (such as counseling
and education) performed by health care professionals through specialty counseling programs
to drug therapies29,30 for more severe or chronic dependence. The Food and Drug
Administration (FDA) has approved several medications to treat alcohol dependence, including
disulfiram, acamprosate, and naltrexone. In addition, topiramate has also been shown to be
potentially effective, although it has not been approved by the FDA for the treatment of alcohol
dependence.31,32 In many cases, the optimal regimen may require a combination of
therapeutic interventions or a trial of successive management approaches.

The ideal patient for naltrexone therapy would be a person who has moderate-to-severe alcohol
dependence — for example, a person who drinks on more than 50% of days, consumes more
than five drinks a day, and has alcohol-related problems. Such a person has probably failed in
attempts to quit drinking but has a relatively high motivation to be abstinent or at least to try
abstinence for a while. A good indication of this motivation is the ability to abstain from
drinking for several days before starting naltrexone. The patient should always be asked to
attempt to abstain for several days or be withdrawn from alcohol with medical assistance
(benzodiazepines or anticonvulsants) before the drug is prescribed.

It is imperative that hepatic-enzyme tests (and perhaps tests of γ-glutamyltransferase and
carbohydrate-deficient transferrin, if available)33-35 be obtained to establish baseline
biomarker levels of drinking, along with urine screening for drugs of abuse, before the initiation
of naltrexone treatment. Naltrexone is relatively contraindicated in patients who have liver-
enzyme levels that are four to five times above the upper limit of the normal range. In addition,

Anton Page 3

N Engl J Med. Author manuscript; available in PMC 2009 February 14.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



naltrexone, due to its blockade of brain opiate receptors, should not be used in patients who
are dependent on opiates or those needing opiates for relief of chronic pain.

The typical starting dose of naltrexone is 25 mg for several days, with a subsequent increase
to 50 mg per day over approximately 1 week. The drug should be taken after a meal, since
nausea and vomiting are more likely to occur if the drug is taken while fasting. If abdominal
symptoms occur, a reduction in the dose or maintenance of a lower dose with symptomatic
treatment (e.g., with bismuth subsalicylate) may be effective. Tests of hepatic enzymes (and
possibly of γ-glutamyltransferase and carbohydrate-deficient transferrin) should be obtained
about a month after the initiation of treatment. Such tests can be repeated monthly during a 4-
month course of treatment with naltrexone. Common adverse events are nausea, vomiting,
headache, and fatigue. Most side effects are mild and self-limiting and usually occur only
during initial therapy.

Treatment with daily oral naltrexone should last for at least 3 to 4 months. If the patient becomes
completely abstinent during the last several months of treatment, naltrexone can be stopped,
and monthly monitoring should continue during the next 4 to 6 months. If an increase in craving
occurs or drinking resumes, naltrexone can be restarted. If sporadic heavy drinking occurs
during the first 3 to 4 months of treatment, then continued naltrexone treatment for a prolonged
period (chronic treatment model) should be considered. If the patient continues to drink heavily
in the face of naltrexone treatment, the dose can be increased to 100 mg, or the use of long-
acting injectable naltrexone (380 mg administered intramuscularly once every month) can be
considered to rule out noncompliance as a cause of treatment failure. In such cases, long-term
use of oral or injectable naltrexone should be prescribed and administered, and consultation
with an alcohol-treatment specialist should be considered.

Naltrexone should not be prescribed without some sort of supportive counseling or medical
management. The medical-management approach that was used in the COMBINE study
included an initial 45-minute visit with a health care professional (physician, nurse, or
physician assistant), followed by visits of 15 or 20 minutes once a week for 2 weeks, then every
2 weeks over 10 weeks, and then again after 1 month.36,37 This regimen includes an emphasis
on alcohol education, motivation toward abstinence, referral to Alcoholics Anonymous if such
attendance is acceptable to the patient, assessment of medication adherence, review of side
effects, and laboratory testing. Failure of this approach would trigger a referral to specialized
alcohol counseling.

It is advisable for patients taking naltrexone to carry a card detailing their use of this agent that
can be shown to health care providers. Because naltrexone blocks opioid receptors, it can render
opiate analgesics ineffective, which may be of practical clinical importance, especially in an
emergency setting.

In the United States, the cost of a 1-month supply of oral naltrexone (at 50 mg daily) is
approximately $205 for the branded drug or $130 for the generic agent.38 The cost of a single
dose (380 mg) of injectable naltrexone, for which no generic form is currently available, is
$869.39 Additional costs of therapy include the costs of blood tests and office visits for
monitoring, as well as expenses associated with specialized behavioral therapy.

ADVERSE EFFECTS
Most of the adverse events occurring early in treatment with naltrexone are gastrointestinal,
including nausea, vomiting, and abdominal pain or discomfort. These side effects, along with
headache and fatigue, made up the majority of reports in clinical trials.20,40,41 Such effects,
usually mild in intensity, occurred in up to 30% of patients.
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Hepatotoxicity that is associated with naltrexone has been reported, especially in obese patients
who were receiving high doses of the drug (100 to 300 mg daily). These reports led to an FDA-
mandated black-box warning, which is included in the package insert. In a safety study
involving persons with alcoholism, 50 mg of naltrexone daily was not associated with
substantial hepatotoxicity.40 In the COMBINE study, elevations in liver-enzyme levels of
more than five times the upper limit of the normal range occurred in 11 of 614 patients receiving
naltrexone at a dose of 100 mg daily. Most of these elevations normalized when the medication
was stopped. No serious sequelae were reported, although some of the study subjects were lost
to follow-up.

Naltrexone can cause immediate and severe withdrawal in patients who are physically
dependent on opiates. A clinical review of opiate use is mandatory, and opiate-drug screening
should be considered before naltrexone is prescribed. Patients with an anticipated future need
for opiates (such as those expecting to undergo elective surgery) may not be good candidates
for naltrexone. Oral naltrexone must be stopped 48 to 72 hours before opiate analgesia. For
patients receiving injectable naltrexone, opiate blockade may last for a month or more. Opiate
antagonism may be over-ridden with high opiate doses to provide acute opiate analgesia, but
such management requires close monitoring by qualified personnel, since respiratory
depression may be sudden and life-threatening.

AREAS OF UNCERTAINTY
It is not clear whether, for best results, patients with a diagnosis of alcohol dependence should
be abstinent before taking naltrexone. However, the weight of the evidence suggests that such
abstinence is the most judicious approach.28 The optimal length of treatment is also open to
question. Most data20,42,43 suggest that 3 to 4 months of treatment can be efficacious but that
many patients will relapse to heavy drinking within months to a year after the discontinuation
of treatment.42,44,45 Longer courses of treatment or a staged approach to treatment may be
attempted, although such approaches should be considered in consultation with an alcohol-
treatment specialist.

Another area of uncertainty is whether the use of relapse-prevention therapy that is provided
by an addiction counselor might work better with naltrexone therapy than would a medical-
management approach alone. Although the COMBINE study did not support such an approach,
others43,46 have advocated this form of management. It is possible that any kind of compliance
enhancement, whether with the use of drugs (such as long-acting, injectable naltrexone) or
counseling (such as medical management focused on compliance), may be equally beneficial.
Data from the COMBINE study and the Long-Acting Injectable Naltrexone Study
(ClinicalTrials.gov number, NCT00156923)26 and others47 are consistent with that idea.

There is also uncertainty as to whether practitioners should use naltrexone as a first treatment
option and, if so, under which circumstances. Several other forms of above-mentioned
therapies may also be effective. One option is that of using a brief intervention (education and
counseling by the primary physician) first, especially in cases of mild alcohol dependence, and
then adding naltrexone (or perhaps other medications) with medical management or referral
to specialized counseling as necessary. For cases of moderate-to-severe dependence, either
specialized counseling or naltrexone with medical management might be used first, reserving
other approaches for treatment failures.

GUIDELINES
In 1998, a Treatment Improvement Protocol on the use of naltrexone in alcohol dependence
was published.48 This protocol provided detailed recommendations, including a discussion of
eligibility for treatment, dosing regimens, and monitoring of patients. It emphasized the
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importance of concurrent psychosocial intervention and the concern about the risk of
hepatotoxicity. In 2007, the American Psychiatric Association published a practice guideline
on the treatment of substance abuse, including a section on alcohol dependence.41 It included
a systematic review of the literature and concluded that “naltrexone may attenuate some of the
reinforcing effects of alcohol, although data on its long-term efficacy are limited.” Finally, in
2005, the National Institute on Alcohol Abuse and Alcoholism published a clinician's guide
entitled Helping Patients Who Drink Too Much, with revisions in 2007.49 This guide provides
information for primary care practitioners on the screening and management of alcohol-use
disorders. It includes a table comparing the commonly used drugs and session templates
designed to assist in the conduct of office visits.

RECOMMENDATIONS
The case presented here is a fairly typical example of a heavy drinker who is mildly to
moderately dependent on alcohol. Since his condition does not appear to be severe, the
practitioner could offer brief advice to reduce or stop drinking with monitoring of blood tests
and blood-pressure measurement during a period of 2 to 4 weeks. Obtaining spousal reports
to confirm progress would be important as well.

If episodes of drinking and levels of liver enzymes and blood pressure do not substantially
improve, referral to a specialized alcohol counselor could be offered. However, this patient is
also a reasonable candidate for oral naltrexone or, on the basis of the preference of the patient
or physician, long-acting injectable naltrexone. Treatment should begin at a dose of 25 mg
daily, with an increase to 50 mg during the first week. During this treatment, the patient should
be seen every 1 to 2 weeks for the first several months and then less frequently thereafter.
Concomitant supportive counseling or active medical guidance, as described in the Clinical
Use section, is an essential counterpart to medication. Spousal reports and blood tests are
helpful to gauge progress and provide objective feedback. Treatment for at least 4 months is
indicated, with follow-up monthly for up to a year. Treatment may be reinstituted at the first
sign of relapse to heavy drinking or if craving increases. Once abstinence is maintained for a
month or so, the need for antihypertensive medication can be reevaluated.
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Figure 1. Neurochemical Circuits Involved in Alcohol Dependence and Craving
When an alcohol-dependent person consumes alcohol, dopamine is elevated in the nucleus
accumbens. One mechanism of this elevation is the release of β-endorphin, which stimulates
dopamine release either directly (in the nucleus accumbens) or indirectly (in the ventral
tegmental area) by inhibiting the activity of γ-aminobutyric acid (GABA) neurons, thereby
alleviating the blockade on dopamine cells. Naltrexone reverses both of these actions.
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