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ABSTRACT

Background Although naltrexone, an opiate-recep-
tor antagonist, has been approved by the Food and
Drug Administration for the treatment of alcohol de-
pendence, its efficacy is uncertain.

Methods We conducted a multicenter, double-blind,
placebo-controlled evaluation of naltrexone as an ad-
junct to standardized psychosocial treatment. We ran-
domly assigned 627 veterans (almost all men) with
chronic, severe alcohol dependence to 12 months of
naltrexone (50 mg once daily), 3 months of naltrex-
one followed by 9 months of placebo, or 12 months
of placebo. All patients were offered individual coun-
seling and programs to improve their compliance with
study medication and were encouraged to attend Al-
coholics Anonymous meetings.

Results There were 209 patients in each group; all
had been sober for at least five days before random-
ization. At 13 weeks, we found no significant differ-
ence in the number of days to relapse between pa-
tients in the two naltrexone groups (mean, 72.3 days)
and the placebo group (mean, 62.4 days; 95 percent
confidence interval for the difference between groups,
—3.0 to 22.8). At 52 weeks, there were no significant
differences among the three groups in the percentage
of days on which drinking occurred and the number
of drinks per drinking day.

Conclusions Our findings do not support the use
of naltrexone for the treatment of men with chronic,
severe alcohol dependence. (N Engl J Med 2001;345:
1734-9.)

Copyright © 2001 Massachusetts Medical Society.

LCOHOLISM is a devastating medical ill-
ness with a profound public health impact.!
In 1995, because of its extensive record for
safety when administered for other indica-
tions, the Food and Drug Administration (FDA) ap-
proved naltrexone, an opioid-receptor antagonist, for
the treatment of ethanol dependence, in part on the
basis of two well-designed single-site studies.2* The
initial studies suggested that naltrexone substantially
increased sobriety and reduced ethanol consumption
when combined with psychosocial treatment.
Naltrexone was incorporated into the treatment of
alcoholism on the premise that stimulation of the
1 opioid receptor contributed to the rewarding effects
of alcohol.57 Data from clinical trials suggested that
naltrexone reduced the rewarding effects of alcohol
and contributed to reduced alcohol craving and lower
alcohol consumption.®? Subsequent studies suggested
that naltrexone was less effective for treating alcohol
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dependence and had more adverse effects than was ini-
tially suggested.!015 We conducted a multicenter, dou-
ble-blind, placebo-controlled evaluation of the efficacy
of naltrexone when administered for 3 or 12 months
as an adjunct to standardized psychosocial treatment.

METHODS
Protocol

The Human Rights Committees of the Department of Veterans
Affairs Cooperative Studies Program and the 15 participating Vet-
erans Affairs medical centers approved this study. All patients pro-
vided written informed consent. An independent data and safety
monitoring board monitored patient safety.

The three treatment groups were as follows: patients in the long-
term naltrexone group were treated with naltrexone (ReVia, Dupont
Pharma) for 12 months; patients in the short-term naltrexone group
were treated with naltrexone for 3 months and then received placebo
for 9 months; and patients in the placebo group received placebo for
12 months. During a six-month post-treatment follow-up, we as-
sessed the durability of improvement after the period of randomized
treatment. Patients were asked to continue through the 18-month
follow-up even if they discontinued the study medication or coun-
seling.

Patients were enrolled over a two-year period. Double-blind treat-
ment was initiated within a day of randomization. Patients receiving
naltrexone started with 25 mg once daily for 2 days, followed by
50 mg once daily for 3 or 12 months. The short-term naltrexone
group was switched in a double-blind fashion to matching placebo
when naltrexone was discontinued at the 13-week visit. Patients as-
signed to placebo received one placebo tablet daily for 12 months.
Medication for all groups was discontinued after 12 months.

Enhancement of Compliance

Medication was provided in bottles with caps (MEMS, Aprex,
Union City, Calif’) that recorded the date and time of each opening
and showed the number of hours that had elapsed since the previ-
ous opening. All patients participated in a feedback program de-
signed to enhance compliance with the once-daily medication reg-
imen for 12 months.!¢ The Medication Usage Skills for Effectiveness
monthly feedback system has been demonstrated to enhance com-
pliance among patients with psychiatric disorders by teaching daily
cues (e.g., linking doses to a specific time, meal, or daily activity)
and reviewing dosing calendars on a computer screen (with data
downloaded from the patients’ MEMS caps).1617 Plasma 6-beta-
naltrexol was measured in some patients at 13 and 24 weeks.

Counseling

Patients received individual 12-step facilitation counseling!s for
13 months and were encouraged to attend Alcoholics Anony-
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mous meetings. Counseling was aimed at reinforcing abstinence,
providing basic relapse-prevention information, promoting accept-
ance of drug therapy, and reducing attrition. Visits were once week-
ly for 16 weeks, every 2 weeks during weeks 17 to 36, and once
monthly during weeks 37 to 56.

Screening and Eligibility Criteria

We screened veterans 18 years of age or older who had a recent
history of drinking to intoxication (heavy drinking two times in at
least 1 week in the 30 days before screening) and who had been giv-
en a diagnosis of alcohol dependence according to the criteria of the
Dingnostic and Statistical Manual of Mental Disorders, fourth edi-
tion (DSM-IV).2 All patients were outpatients who had been so-
ber for five days before randomization. Specific exclusion criteria
included previous use of naltrexone, liver disease, a psychiatric di-
agnosis other than alcoholism requiring current psychotropic med-
ication, homelessness, other substance abuse or dependence (exclud-
ing nicotine or occasional marijuana use), any past illicit opiate use,
and marijuana dependence. Patients who had pending legal charg-
es with the potential for incarceration or who received a disability
pension related to alcoholism were excluded, to avoid any second-
ary motive to sustain disability status or legally imposed treatment
requirements.

Base-line and monthly assessments included a review of drink-
ing,2 medication use, and counseling progress. Compensation
($20) was provided for the time required to complete monthly rat-
ings, including drinking calendars, whether the patient was taking
a study medication, attended counseling sessions or Alcoholics
Anonymous meetings, or had discontinued participation. Longer
interviews at 6, 12, and 18 months were compensated at $50 per
session.

Outcomes

Three variables were defined that would allow us to answer the
primary questions of the study (at 3 and 12 months): time to relapse
during the first 3 months (number of days from randomization
until relapse, with relapse defined as the first day of heavy drink-
ing [six or more drinks for men and four or more for women]);
the percentage of drinking days over a 12-month period (the num-
ber of drinking days reported during that period divided by the
number of days for which data were available); and number of drinks
per drinking day over a 12-month period (the total number of
drinks reported during the period divided by the number of days
on which consumption of one or more drinks was reported).

Our objectives were to determine whether the short-term
(3-month) use of naltrexone, as compared with placebo, decreased
drinking (measured by the time to relapse) in alcohol-dependent pa-
tients and whether the long-term (12-month) use of naltrexone, as
compared with placebo and short-term naltrexone, decreased drink-
ing (measured by the percentage of drinking days and the number
of drinks per drinking day).

Statistical Analysis

Data were held and analyzed by the Veterans Affairs Cooperative
Studies Program. A two-sided level of significance of 0.0167 for
each comparison among groups was needed to produce an overall
P value of 0.05 after Bonferroni correction. The sample size of 200
yielded sufficient power for the comparison of the three-month
curves for time to the first episode of heavy drinking.

The primary analysis was based on the intention to treat. Second-
ary analyses were planned on the basis of actual treatment or to
include only patients who complied with the treatment regimen.
The Kaplan—Meier product-limit estimator was used to estimate the
time to the three-month outcomes.2! Differences in the proportion
of drinking days and numbers of drinks per drinking day were an-
alyzed by the chi-square test and t-test. Analyses of drinking days
included only days for which data were available and on which the
patient was able to drink (e.g., not incarcerated or hospitalized).
Secondary analyses were performed by analysis of covariance and
an accelerated failure-time model with the SAS procedure Life-
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reg.22 Compliance with medication was defined by the percentage
of days on which the medication bottle was opened during the pe-
riod; the covariates for counseling and Alcoholics Anonymous were
the numbers of sessions attended during the period.

RESULTS

The study was conducted from April 1997 to Octo-
ber 2000. We screened 3372 alcohol-dependent vet-
erans to assign 627 patients to three groups of 209 pa-
tients each (with 30 to 50 patients per site). Base-line
characteristics of the patients are shown in Table 1, and

TABLE 1. BASE-LINE CHARACTERISTICS OF THE 627 PATIENTS.*

LONG-TERM  SHORT-TERM

NALTREXONE NALTREXONE  PLACEBO
CHARACTERISTIC (N=209) (N=209) (N=209)
Age (yr) 49.3*10 48.5£10 49.5*10
Male sex (%) 97.1 97.6 99.5
Race or ethnic group (%)
White 61.2 68.4 60.3
Black 31.1 25.8 31.6
Hispanic 5.7 4.8 5.7
Other 2.0 1.0 2.4
Marital status (%)t
Single 15.8 18.2 18.2
Married or living with partner 335 36.9 33.0
Divorced, separated, or widowed 50.7 45.0 48.3
Education (yr) 13.2%2 13.3+2 13.2*2
Disability not related to alcoholism
(%)
Military — psychiatric 29 0.5 1.9
Military — medical 14.8 17.7 15.4
Nonmilitary 14.8 18.2 13.4
Psychoactive substance use disorder
(lifetime %)
Cannabis 15.3 19.6 21.1
Cocaine 8.1 11.0 5.7
DSM-1V diagnosis (lifetime %)%
Major depression 15.8 11.5 14.4
Social phobia 6.7 6.7 9.6
Generalized anxiety disorder 6.2 3.3 5.7
Post-traumatic stress disorder 15.3 12.4 13.4
Antisocial personality disorder 8.1 7.7 8.6
Current smoker (%) 74.6 68.9 71.8
Age when began getting intoxicated 23.0+9 229+10 2279
regularly (yr)
Age when first had difficulty 30.3x11 30.5€12 30.0x11
stopping before intoxication
(yr)
History of alcoholism in first-degree  83.7§ 89.0§ 80.4§
relatives (%)
Liver enzymes (mU/ml)
Aspartate aminotransferase 39.7£29 41.4+29  39.0%31
Alanine aminotransferase 40.9+28 41.8+29 39.8%32
v-Glutamyltransferase 107.1+134 97.1+123 95.9+123
Drinking days in previous 90 days  65.9+30 68.3+29 65.6%x29
(%)
No. of drinks per drinking day in ~ 13.1£8 14.1+9 13.0x7

previous 90 days

*Plus—minus values are means £SD.
tData were missing for one patient.

1DSM-1V denotes Diagnostic and Statistical Manual of Mental Disorders,
fourth edition.!®

§P=0.05 by the chi-square test for the comparison among the three
groups.
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adverse events during treatment in Table 2. There
were no significant differences among the groups in
any base-line measures (except family history of alco-
holism) or follow-up measures of compliance with the
protocol (Table 3), including attendance at monthly
follow-up visits, duration of compliance with the med-
ication, percentage of days on which medication was
taken, attendance at counseling sessions or Alcoholics
Anonymous meetings, and adverse events. Overall,
73 percent of the patients completed the trial. The
reasons for not completing the trial did not difter sig-
nificantly among treatment groups: 95 patients were
lost to follow-up, 21 withdrew, 14 moved or were un-
able to return, 12 died, and 28 discontinued partici-
pation for other reasons.

MEMS monitors showed that 89 percent of the
patients took at least some medication for 52 weeks.
Plasma 6-beta-naltrexol levels in blood samples ob-
tained from 189 patients at week 13 and 69 patients
at week 24 were consistent with MEMS data; they
showed that 84 percent of the patients were taking the
medication. Complete drinking data were collected
from 78 percent of the patients for the first 13 weeks
and 52 percent of the patients for 52 weeks. Full or
partial 52-week data on drinking were available for
93 percent of the patients.

In the first 13 weeks, we obtained data from 378
patients who received naltrexone and 187 patients who
received placebo. We found no significant differences
in the primary end point of time to relapse. The me-
dian time to relapse overall was 135 days. There were
also no significant differences between the naltrexone
groups and the placebo group in terms of the relapse
rate, percentage of drinking days, or number of drinks
per drinking day (Table 4). At 52 weeks, there were
no significant differences among the three groups in

TABLE 2. ADVERSE EVENTS REPORTED MORE
COMMONLY IN THE NALTREXONE GROUP
THAN IN THE PLACEBO GROUP.*

NALTREXONE ~ PLACEBO

ADVERSE EVENT (N=418)  (N=209)
no. (%)

Pain 91 (22) 39 (19)
Flu-like symptoms 74 (18) 6 (17)
Headache 53 (13) 4 (11)
Back pain 49 (12) 4 (11)
Injury 39 (9 7 (8)
Nausea (8) 9 (4)
Asthenia 31 (7) 8 (4)
Dizziness 30 (7) 0 (5)
Somnolence 21 (5) 5(2)

*There were no significant differences between
groups.
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the percentage of drinking days or the number of
drinks per drinking day (Table 4).

Patients who were more compliant with medica-
tion and those who attended more counseling or Al-
coholics Anonymous sessions had better outcomes,
whether they took naltrexone or placebo (Table 5).
Analyses of covariance, with one covariate taken at a
time, showed that compliance with medication, coun-
seling, and attendance at Alcoholics Anonymous meet-
ings had strong effects on the number of days to re-
lapse that were independent of treatment assignment.
Analyses of covariance for the percentage of drinking
days, taking one covariate at a time, showed that com-
pliance with medication, counseling, and attendance
at Alcoholics Anonymous also had strong effects that
were independent of treatment assignment. None of
the covariates alone had a significant effect on the
number of drinks per drinking day (Table 5). Analyses
of the multiple-covariate models found that attend-
ance at counseling sessions and Alcoholics Anonymous
meectings had the greatest effect on the percentage of
drinking days and that compliance with medication
had the greatest effect on the number of drinks per
drinking day (Table 5).

In post hoc analyses, we examined possible inter-
actions of the primary outcomes with treatment site,
disability, psychiatric diagnoses, family history, mo-
tivation,2 craving,?* dependence,? and age at onset
of drinking. No interactions were found (data not
shown).

DISCUSSION

In this large, multisite study, in which we used the
same alcoholism outcome measures that were em-
ployed in earlier single-site studies, we did not detect
an effect of naltrexone. Relative to placebo, naltrexone
did not prevent or delay relapse to heavy drinking,
reduce the number of drinking days, or decrease the
amount of alcohol consumed during episodes of
drinking. Major outcomes were not influenced by the
duration of naltrexone administration, the degree of
compliance with study medication, participation in
counseling sessions, or attendance at Alcoholics Anon-
ymous meetings. Our data do not support the treat-
ment of alcohol dependence with naltrexone com-
bined with a psychosocial treatment program in men
with chronic, severe alcohol dependence.

Naltrexone is the second medication approved by
the FDA for the treatment of alcoholism for which
a finding of efficacy has not been replicated in a mul-
ticenter, placebo-controlled study. Disulfiram was the
other.26 Previous small, single-site studies compared
the short-term effects (over 12 weeks) of naltrexone
and placebo.231L15 In a systematic review of previous
studies, Garbutt et al. concluded that “naltrexone re-
duces the risk of relapse to heavy drinking and fre-
quency of drinking compared with placebo but does
not substantially enhance abstinence, i.e., avoidance
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TABLE 3. COMPLIANCE WITH THE PROTOCOL.*

LONG- AND SHORT-TERM NALTREXONE PLAcEBO

MEASURE (N=418)t (N=209)
At 13 weeks
Mean no. of days taking medication 73 70
Compliance — % 72%31 70+31
Average rate of attendance at monthly follow-up 63 60
visits — %
Drinking calendars at week 13 — no. (%)
Complete data for patient 321 (77) 166 (79)
Complete or partial data for patient 378 (90) 187 (89)

LONG-TERM SHORT-TERM

NALTREXONE NALTREXONE PLAcEBO
(N=209) (N=209) (N=209)
At 52 weeks
Mean no. of days taking medication 163 160 155
Compliance — % 44+34 43*33 42+33
Average rate of attendance at monthly follow-up 61 61 57
visits — %
Drinking calendars at week 52 — no. (%)
Complete data for patient 115 (55) 103 (49) 107 (51)
Complete or partial data for patient 190 (91) 196 (94) 195 (93)

*Plus—minus values are means =SD.

1These groups were the same for the first 13 weeks.

TABLE 4. OUTCOMES OF TREATMENT.*

LONG- AND SHORT-TERM NALTREXONE DIFFERENCE BETWEEN GROUPS
OuTcoME (N=378) PLaceso (N=187) (95% Cl)
At 13 weeks
Rate of relapse (%) 37.8 44 .4 -6.6 (—19.9 t0 6.7)
No. of days to relapse 72.3+36 62.4+34 9.9 (3.0 to 22.8)
(primary end point)}
Drinking days (%) 11.3+21 14.0+23 -2.7 (—=6.5t0 1.1)
No. of drinks/drinking day} 9.2+8 9.0*6 0.2(-1.5t01.9)
LonG-TERM SHORT-TERM
NALTREXONE (LT)  NALTREXONE (ST) PLaceso (PL)  COMPARISON DIFFERENCE BETWEEN GROUPS
(N=190) (N=196) (N=195) GRoOuPS (95% CI)
At 52 weeks
Drinking days (%) 15.1+23 19.4+26 18.0+25 LT-ST -4.3(—9.2t0 0.6)
LT-PL -29 (=77t 1.9)
ST-PL 1.4 (—3.6 t0 6.5)
No. of drinks/drinking day§ 9.6x10 10.5+8 9.3+7 LT-ST -0.9 (=3.0to0 1.3)
LT-PL 0.3 (—1.8to24)
ST-PL 1.2 (=0.5to 2.9)

*Analyses included all patients with complete or partial data. Plus—minus values are means =SD. CI denotes confidence interval.

1The median number of days to relapse was 176 for the group assigned to long-term naltrexone, 115 for the group assigned to short-term
naltrexone, and 104 for the group assigned to placebo (135 overall).

$The sample size for the number of drinks per drinking day at 13 weeks was 198 for patients in the naltrexone group and 110 for patients
in the placebo group.

§The sample size for the number of drinks per drinking day at 52 weeks was 128 for the group assigned to long-term naltrexone, 142 for
the group assigned to short-term naltrexone, and 142 for the group assigned to placebo.

N Engl ] Med, Vol. 345, No. 24 - December 13,2001 - www.nejm.org - 1737

Downloaded from www.nejm.org by PROF JOSHUA D. NARANJO PHD on March 13, 2008 .
Copyright © 2001 Massachusetts Medical Society. All rights reserved.



The New England Journal of Medicine

TABLE 5. SECONDARY ANALYSES OF PRIMARY END POINTS.

Enp PoinT MuLTipLE-COVARIATES MIODEL*
TREATMENT COVARIATE
D vaLug COVARIATE P vaLUE

Days to relapse 0.16  Medication compliance 0.13
at 13 wk Attendance at counseling sessions  0.007
(n=565)t1 Attendance at Alcoholics Anony-  0.23

mous meetings

Percentage of 0.31  Medication compliance 0.47
drinking days Attendance at counseling sessions <0.001
at 52 wk Attendance at Alcoholics Anony-  0.001
(n=503)% mous meetings

Drinks per 0.45  Medication compliance 0.03
drinking day Attendance at counseling sessions  0.62
at 52 wk Attendance at Alcoholics Anony-  0.20
(n=387)1 mous meetings

*Analyses of covariance including three covariates were performed. None
of the three end points were significantly affected by treatment, after ad-
justment for the three covariates. Some of the individual covariates were
related to the end points after adjustment for the other two covariates.

tAnalyses of accelerated failure-time model were performed with the
SAS procedure Lifereg?? to compare combined long-term and short-term
naltrexone with placebo.

tLong-term naltrexone, short-term naltrexone, and placebo were com-
pared.

of any alcohol consumption.”?” In contrast, we and
others!214 have found no significant differences in fa-
vor of short- or long-term naltrexone treatment. Our
study was larger than other studies and had longer pa-
tient follow-up. Patients who interrupted their treat-
ment were not dropped from the study and could
return to treatment, as happens in clinical practice.
Although the eligibility criteria stipulated a minimal
drinking level, patients with high and low drinking
rates at base line were enrolled equally in all treatment
groups.

With respect to the level of training of counselors
and the frequency of clinical contact, the counseling
we provided was typical of treatment available within
Veterans Affairs medical centers and was similar to
that provided in previous studies. Consistently with
previous studies, we found evidence that patients who
were more compliant with prescribed medication, at-
tended more counseling sessions, and participated in
more Alcoholics Anonymous meetings had better
treatment outcomes.28-30 However, these associations
cannot be interpreted as causal, because abstinent pa-
tients might have been more likely to take medication,
to attend counseling sessions, and to participate in Al-
coholics Anonymous meetings. Our results were more
consistent with those of two Veterans Affairs studies
evaluating treatment for alcoholism, in which good
compliance was associated with less drinking in the
disulfiram, lithium, and placebo groups.2%30

Some limitations of our study should be noted. We
studied a severely affected population typical of male
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Veterans Affairs patients: that is, older, heavier drink-
ers, with long duration of alcoholism. Inclusion of pa-
tients with mild alcohol dependence would increase
variability in outcomes and require a larger sample to
find difterences. We cannot rule out the possibility that
a different dose of naltrexone or the use of adjunctive
medications along with naltrexone might have been
effective in our patients. The results might not be gen-
eralizable to patients with less chronic and severe al-
cohol dependence, non—Veterans Affairs settings, or
women.

In summary, in a large study, we found no evidence
that naltrexone combined with psychosocial therapy
was an effective treatment for alcohol dependence. Our
data raise doubts about the current use of naltrexone
for patients with chronic, severe alcohol dependence.
Our findings do not rule out the possibility that nal-
trexone in combination with other medications or with
other types of psychosocial interventions, or in other
patient groups, may have a role in the treatment of al-
coholism.

Supported by the Cooperative Studies Program of the Department of
Veterans Affairs Office of Research and Development. Naltrexone and
matching placebo were donated by Dupont Pharmaceuticals, which also
analyzed blood naltrexone levels.
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