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the careful analysis of clinical findings in patients sus-
pected of having meningitis.
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REATMENT for alcohol dependence has been
limited almost entirely to various types of coun-

seling. An exception has been the use of the medica-
tion disulfiram, which acts indirectly by making a per-
son feel ill if he or she drinks alcohol. The efficacy of
disulfiram is limited, however, because compliance is
often poor, and it is not widely used.

Counseling patients with alcoholism leads to rates
of remission similar to those achieved with treatment
of other chronic medical conditions, such as asthma.
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Nonetheless, the large number of people dependent
on alcohol in the United States (over 8.1 million
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) and
the substantial costs of alcoholism to society — an es-
timated $185 billion and 100,000 deaths each year —
make it imperative that treatment be improved. Thus,
it is not surprising that reports in 1992

 

3,4

 

 that the opi-
ate antagonist naltrexone reduced the relapse rate in
people dependent on alcohol generated substantial in-
terest. The reports suggested that treatment could be
improved through the use of medication in conjunc-
tion with counseling.

Since the initial report by Volpicelli et al.
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 and the
confirmation by O’Malley et al.,
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 there have been ad-
ditional randomized, placebo-controlled clinical trials
of the effectiveness of naltrexone in treating alcohol-
ism.
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 Six

 

5-10

 

 found that naltrexone was effective in
preventing relapse in compliant patients. The clinical

T

 

end points varied. Four studies3,6-8 defined relapse as
having five or more drinks on one occasion, having five
or more drinking occasions in one week, or arriving at
a clinic visit intoxicated (blood alcohol concentration
above 100 mg per deciliter). Two studies4,5 used the
time to the first day of heavy drinking as a measure of
the time to relapse; one of these4 also used the time
to any drinking. One study9 found a greater reduction
in the amount of alcohol consumed and in the levels
of g-glutamyltransferase in patients who were com-
pliant with the naltrexone regimen, whereas another10

found significantly fewer heavy drinking days and few-
er drinks on the days patients drank.

A double-blind, placebo-controlled trial of another
opioid antagonist, nalmefene, found that it also pre-
vented relapse of heavy drinking.12 A controlled study
of naltrexone, nefazodone, and placebo in 183 patients
found no benefit from naltrexone; naltrexone was as-
sociated with more adverse events than placebo and
more attrition from the study than nefazodone and
placebo.11 Finally, a recent meta-analysis found that
naltrexone was moderately effective in reducing alco-
hol consumption in alcoholics.13

In this issue of the Journal, Krystal and his col-
leagues from the Veterans Affairs Naltrexone Coop-
erative Study 425 Group report the results of a mul-
ticenter, double-blind, placebo-controlled evaluation
of naltrexone as an adjunct to standardized counseling
for alcohol dependence.14 In 627 veterans (almost all
men), they found no benefit from naltrexone, as meas-
ured by the time to relapse, the percentage of days on
which drinking occurred, or the number of drinks per
drinking day. Although the study by Krystal et al. is
larger than the previous studies, additional factors may
explain the discordant findings.

The typical patient in the study by Krystal et al. was
about 10 years older than the patients in the previous
studies (except for one study, in which the objective
was to study naltrexone in older patients7). The typical
patient had also been drinking for a longer period of
time. Alcoholics who have families and are employed
have a better prognosis than those who live alone or
are unemployed. Only one third of the veterans in the
study by Krystal et al. were married or living with a
partner; these are smaller percentages than in most of
the previous studies. Employment data are not given,
but one third of the veterans were receiving disability
pensions, a fact that may have affected their motivation
to stop drinking. As Krystal et al. acknowledge, their
results may not be generalizable to people who are not
veterans, to women, or to patients whose dependence
on alcohol is of shorter duration.

One of the early studies of naltrexone also involved
patients treated at a Veterans Affairs hospital.1 The
study was conducted at a single site, and for three
months patients returned to the hospital daily for six
to eight hours of rehabilitation activities. In the study
by Krystal et al.,14 which involved multiple sites, pa-
tients received outpatient counseling for one hour per
week for 16 weeks and then at a decreasing frequency
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for the remainder of a year. It is possible that in order
to benefit from naltrexone, patients with more severe
alcohol dependence require more intensive counseling.

The studies involving naltrexone also vary in the
types of counseling used in conjunction with the med-
ication. Four of the studies that showed a benefit4-6,8

used coping-skills therapy or relapse-prevention train-
ing. These types of counseling are commonly used
in the treatment of alcoholism. In both, patients are
taught to identify situations or mood states that place
them at high risk for a relapse and are helped to devel-
op coping skills to reduce the probability of a relapse.
Although a negative study11 also used a relapse-pre-
vention approach, the preponderance of the evidence
suggests that this approach should be used in com-
bination with naltrexone. Coping-skills therapy is dif-
ferent from the 12-step facilitation counseling used
in the study by Krystal et al., which encourages in-
volvement in Alcoholics Anonymous.

As the value of any medication is being established,
randomized clinical trials are not always consistent in
their findings. Our institute is currently supporting
a multicenter, placebo-controlled clinical trial of nal-
trexone and acamprosate, another medication for the
treatment of alcoholism, alone or in combination in
a younger group of patients (30 percent of whom were
women) than those in the study by Krystal et al. The
efficacy of acamprosate appears to be similar to that
of naltrexone. It is not an opiate antagonist, although
the precise mechanism of its action is not known.
Acamprosate affects the activity of N-methyl-D-aspar-
tate receptors, which are components of the glutamate
system; the effects of alcohol are mediated to some
extent by this system. At least 12 of 14 controlled
clinical trials conducted in Europe support its effec-
tiveness.15 Diarrhea may be a side effect of acampro-
sate but is usually not severe enough to require cessa-
tion of treatment. Acamprosate is approved for use
in most European countries, several Latin American
countries, and Australia. In the United States, acam-
prosate is under review by the Food and Drug Ad-
ministration.

If additional studies find that naltrexone works, it
will be important to identify which patients are likely
to benefit and which are not. If no benefit is found,
such results, coupled with the results of the study by
Krystal et al., would weigh against the use of naltrex-
one as an adjunctive treatment for alcoholism. Until
we have more information, we recommend that phy-
sicians continue to prescribe naltrexone for patients
they think might benefit. Such patients appear to be
those who have been drinking heavily for 20 years or
less and have stable social support and living situations.

Advances in our understanding of the neurobiology
of alcohol dependence provide the foundation for
developing new medications to treat the disorder.
In addition to the opioid system, preclinical studies
have shown that alcohol affects neurotransmitters in
the brain, including dopamine, serotonin, glutamate,
g-aminobutyric acid, and norepinephrine. Second-

messenger systems, such as the e isoform of protein ki-
nase C and the hypothalamic–pituitary–adrenal axis,
are involved in problem drinking. The hypothalamic–
pituitary–adrenal axis also has a pivotal role in stress.
A number of compounds affecting these systems have
shown efficacy in reducing alcohol consumption in
studies in animals. They include an N-methyl-D-aspar-
tate agonist, a compound that is both a serotonin 1A–
receptor agonist and a serotonin 2–receptor antago-
nist, and a corticotropin-releasing–factor antagonist.
At the clinical level, a recent trial indicated that on-
dansetron, a selective serotonin 3–receptor antago-
nist,16 shows promise for the treatment of people who
become dependent on alcohol before the age of 25
years. Because so many new approaches seem prom-
ising, we are optimistic that more effective medications
will be found.

RICHARD K. FULLER, M.D.
ENOCH GORDIS, M.D.

National Institute on Alcohol Abuse and Alcoholism
Bethesda, MD 20892
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