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ABOUT 8 MILLION INDIVIDUALS IN

the United States currently
meet diagnostic criteria for al-
cohol dependence, a leading

preventable cause of morbidity and mor-
tality and a major contributor to health
care costs.1-4 In primary care settings, the
prevalence of alcohol use disorders
ranges from 20% to 36%5; most of those
patients are never treated and, if they are
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Context Alcohol dependence treatment may include medications, behavioral thera-
pies, or both. It is unknown how combining these treatments may impact their effec-
tiveness, especially in the context of primary care and other nonspecialty settings.
Objectives To evaluate the efficacy of medication, behavioral therapies, and their
combinations for treatment of alcohol dependence and to evaluate placebo effect on
overall outcome.
Design, Setting, and Participants Randomized controlled trial conducted Janu-
ary 2001-January 2004 among 1383 recently alcohol-abstinent volunteers (median
age, 44 years) from 11 US academic sites with Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, diagnoses of primary alcohol dependence.
Interventions Eight groups of patients received medical management with 16 weeks
of naltrexone (100 mg/d) or acamprosate (3 g/d), both, and/or both placebos, with
or without a combined behavioral intervention (CBI). A ninth group received CBI only
(no pills). Patients were also evaluated for up to 1 year after treatment.
Main Outcome Measures Percent days abstinent from alcohol and time to first
heavy drinking day.
Results All groups showed substantial reduction in drinking. During treatment, pa-
tients receiving naltrexone plus medical management (n=302), CBI plus medical man-
agement and placebos (n=305), or both naltrexone and CBI plus medical management
(n=309) had higher percent days abstinent (80.6, 79.2, and 77.1, respectively) than
the 75.1 in those receiving placebos and medical management only (n=305), a signifi-
cant naltrexone�behavioral intervention interaction (P=.009). Naltrexone also re-
duced risk of a heavy drinking day (hazard ratio, 0.72; 97.5% CI, 0.53-0.98; P=.02)
over time, most evident in those receiving medical management but not CBI. Acam-
prosate showed no significant effect on drinking vs placebo, either by itself or with any
combination of naltrexone, CBI, or both. During treatment, those receiving CBI without
pills or medical management (n=157) had lower percent days abstinent (66.6) than those
receiving placebo plus medical management alone (n=153) or placebo plus medical man-
agement and CBI (n=156) (73.8 and 79.8, respectively; P�.001). One year after treat-
ment, these between-group effects were similar but no longer significant.
Conclusions Patients receiving medical management with naltrexone, CBI, or both
fared better on drinking outcomes, whereas acamprosate showed no evidence of ef-
ficacy, with or without CBI. No combination produced better efficacy than naltrexone
or CBI alone in the presence of medical management. Placebo pills and meeting with
a health care professional had a positive effect above that of CBI during treatment.
Naltrexone with medical management could be delivered in health care settings, thus
serving alcohol-dependent patients who might otherwise not receive treatment.
Trial Registration clinicaltrials.gov Identifier: NCT00006206
JAMA. 2006;295:2003-2017 www.jama.com
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similar to those represented in general
population data, do not receive spe-
cialty care (National Institute on Alco-
hol Abuse and Alcoholism [NIAAA],
unpublished data).6 Primary care phy-
sicians can play a significant role in ad-
dressing alcohol use disorders.5,7,8 It is
of interest whether medications for al-
coholism are efficacious without spe-
cialist intervention and whether effi-
cacy can be improved by combining
different medications with or without
specialist care. These questions are par-
ticularly important given that most prob-
lem drinkers are seen in health care set-
tings, rather than in specialist treatment
programs. The Combined Pharmaco-
therapies and Behavioral Interventions
(COMBINE) Study was designed to ad-
dress these issues.

Several behavioral treatments9-11 and
at least 2 medications approved by the
US Food and Drug Administration, nal-
trexone and acamprosate,12-15 have
shown efficacy in the treatment of al-
cohol dependence. However, no large-
scale randomized controlled study has
evaluated whether combined pharma-
cotherapy with or without behavioral
therapy could improve outcome. For
example, it is unclear16 whether com-
bining naltrexone (an opiate receptor
antagonist) with acamprosate (a puta-
tive glutamate modulator)17-19 is supe-
rior to monopharmacotherapy, with or
without additional behavioral therapy.
At the time of initiation of this study,
acamprosate was approved in Europe
but was still an investigational drug in
the United States. Although naltrex-
one was approved in the United States,
evidence of its efficacy was primarily
based on small single-site studies us-
ing specialist models of treatment. Mul-
tisite studies have yielded conflicting re-
sults.20,21 Thus, assessing the efficacy of
each of these medications, alone and
combined, in a large multisite trial was
of interest. Sponsored by the NIAAA,
this multisite, randomized, controlled
trial evaluated medical management
with naltrexone, acamprosate, or both,
with or without additional specialist
treatment (combined behavioral inter-
vention [CBI]).

In addition, there is no solid informa-
tion on how well alcohol-dependent in-
dividuals will respond solely to the act
of pill taking and being counseled by a
health care professional. A secondary aim
of this study was to evaluate whether tak-
ing placebo pills and being seen regu-
larly by a health care professional would
enhance addiction specialist counsel-
ing. A final goal was to evaluate if im-
provements observed over 16 weeks of
treatment would be maintained for up
to 1 year after treatment ended.

METHODS
Overview of Study Design

The COMBINE Study rationale, design,
and methods have been previously de-
tailed.22,23 In brief, after baseline assess-
ment and attainment of 4 days of absti-
nence, 1383 eligible alcohol-dependent
individuals were randomly assigned to
1 of 9 groups for 16 weeks of outpatient
treatment (FIGURE 1). Eight of these
groups (n = 1226) received medical
management, a 9-session intervention
focused on enhancing medication ad-
herence and abstinence using a model
that could be adapted by primary care
settings. Four of these groups (n=619)
also received more intensive counsel-
ing (CBI) delivered by alcoholism treat-
ment specialists. Patients in all 8 groups
received either active/placebo naltrex-
one or active/placebo acamprosate,
yielding 4 medication conditions (pla-
cebo, acamprosate, naltrexone, and
acamprosate plus naltrexone) within
each level of behavioral counseling (CBI
vs no CBI). A ninth group (n=157) re-
ceived CBI alone, without pills or medi-
cal management, and was included to
address the separate question of pla-
cebo effects. The protocol specified that
all individuals should be assessed 9
times during the 16 weeks of treat-
ment and at 26, 52, and 68 weeks after
randomization, ie, up to 1 year after
treatment ended.

Recruitment and Randomization

Participants were recruited by adver-
tisements and from clinical referrals at
11 academic sites. Approximately 5000
potential participants were screened by

telephone or in person.22 All partici-
pants seen in person signed an in-
formed consent form approved by each
site’s institutional review board, ac-
companied by a certificate of confiden-
tiality issued by the NIAAA. Baseline
drinking histories, psychosocial data,
health screens (including laboratory
general health panels), and levels of spe-
cific alcohol biomarkers were ob-
tained, totaling about 4.5 hours.

Eligibility criteria included (1) alco-
hol dependence, determined by Diag-
nostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV)24 cri-
teria,using theStructuredClinical Inter-
view for DSM-IV25; (2) 4 to 21 days of
abstinence; and (3) more than 14 drinks
(women) or 21 drinks (men) per week,
with at least 2 heavy drinking days (de-
fined as �4 drinks/d for women and �5
drinks/d for men) during a consecu-
tive 30-day period within the 90 days
prior to baseline evaluation. Exclu-
sion criteria included (1) history of
other substance abuse (other than nico-
tine or cannabis) by DSM-IV criteria in
the last 90 days (6 months for opiate
abuse) or by urine drug screen, (2) psy-
chiatric disorder requiring medica-
tion, or (3) unstable medical condi-
tions (eg, serum liver enzyme levels �3
times the upper limit of normal). Eli-
gible participants were randomly
assigned to treatments using a per-
muted block design, using blocks of 9,
stratifiedbysite.The randomizationwas
implemented via a central telephone-
based interactive voice response sys-
tem at the coordinating center.

Assessment

Drinking parameters obtained from
structured interviews at baseline26,27 and
during the 16-week treatment period28

are the main focus of this report. A sec-
ondary analysis of drinking parameters
in the 1 year after treatment is also pre-
sented. At the 9 medical management
visits (except for the CBI no pill/no medi-
cal management group) during treat-
ment (see below), research assistants
(not blinded to, or providing, psycho-
social treatment) assessed alcohol
consumption28 and craving.29,30 Two-
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hour assessments were performed at
weeks 8 and 16 during treatment and
again at postrandomization weeks 26,
52, and 68 (1 year posttreatment) dur-
ing follow-up. Adverse medication ef-
fects were assessed by a health care pro-
fessional at each appointment using the
Systematic Assessment for Treatment
Emergent Effects (SAFTEE) inter-
view.31,32 A complete blood cell count

and liver and kidney function tests were
performed at baseline and every 4 weeks.
Levels of �-glutamyltransferase and per-
cent carbohydrate-deficient transferrin
(%CDT)33,34 were measured at baseline
and at weeks 8 and 16. For the CBI no
pill/no medical management group, as-
sessments were made by research assis-
tants at the same postrandomization
time points as for the other 8 groups.

Race/ethnicity data were collected in
compliance with National Institutes of
Healthguidelinesandself-designatedby
participants, using an item allowing
open-ended responses. For this report,
responseswerecategorizedasblack,His-
panic, non-Hispanic white, or other.
Race/ethnicity was not used in analyses
of outcomes. However, exploratory
analyses will evaluate racial factors, eth-

Figure 1. Study Profile

4965 Volunteers Seeking Treatment for Alcohol Dependence Screened by Telephone for Eligibility

1383 Randomized

157 Assigned to
Receive CBI
Only (No Pills)

607 Assigned to Receive Medical Management (MM) +
Medication (No CBI)

619 Assigned to Receive CBI + MM + Medication

153 Attended
≥1 Visit

152 Attended
≥1 Visit

153 Attended
≥1 Visit

148 Attended
≥1 Visit

155 Attended
≥1 Visit

150 Attended
≥1 Visit

155 Attended
≥1 Visit

157 Attended
≥1 Visit

157 Attended
≥1 Visit

153 Placebo 152 Acamprosate 151 Acamprosate154 Naltrexone 155 Naltrexone148 Acamprosate
and
Naltrexone

157 Acamprosate
and
Naltrexone

156 Placebo

Discontinued
Treatment∗

Reasons†

46 Medication
Only

2 Adverse
Events

1 Heavy
Drinking

8 Other
37 None
9 Lost to

Follow-up‡

35 MM + 
Medication
(All Treatment)

Discontinued
Treatment∗

Reasons†

57 Medication
Only

6 Adverse
Events

0 Heavy
Drinking

7 Other
40 None
12 Lost to

Follow-up‡

39 MM + 
Medication
(All Treatment)

Discontinued
Treatment∗

Reasons†

58 Medication
Only

4 Adverse
Events

0 Heavy
Drinking

8 Other
40 None
7 Lost to

Follow-up‡

36 MM + 
Medication
(All Treatment)

Discontinued
Treatment∗

Reasons†

66 Medication
Only

6 Adverse
Events

3 Heavy
Drinking

9 Other
45 None
7 Lost to

Follow-up‡

42 MM + 
Medication
(All Treatment)

Discontinued
Treatment∗

Reasons†

42 Medication
Only

2 Adverse
Events

2 Heavy
Drinking

4 Other
39 None
9 Lost to

Follow-up‡

26 MM + 
Medication

30 CBI Only
22 MM + 

Medication +
CBI (All 
Treatment)

Discontinued
Treatment∗

Reasons†

50 Medication
Only

3 Adverse
Events

3 Heavy
Drinking

8 Other
41 None
7 Lost to

Follow-up‡

30 MM + 
Medication

32 CBI Only
24 MM + 

Medication +
CBI (All 
Treatment)

Discontinued
Treatment∗

Reasons†

51 Medication
Only

6 Adverse
Events

2 Heavy
Drinking

12 Other
33 None
7 Lost to

Follow-up‡

27 MM + 
Medication

29 CBI Only
23 MM + 

Medication +
CBI (All 
Treatment)

Discontinued
Treatment∗

Reasons†

66 Medication
Only

9 Adverse
Events

2 Heavy
Drinking

9 Other
40 None
12 Lost to

Follow-up‡

42 MM + 
Medication

42 CBI Only
37 MM + 

Medication +
CBI (All 
Treatment)

Discontinued
Treatment∗

Reasons†

2 Adverse
Events

0 Heavy
Drinking

1 Other
44 None

46 CBI (All
Treatment)

8 Lost to
Follow-up‡

152 Included in
Percent Days
Abstinent
Analysis§

152 Included in
Relapse to
Heavy
Drinking
Analysis

154 Included in
Percent Days
Abstinent
Analysis§

154 Included in
Relapse to
Heavy
Drinking
Analysis

148 Included in
Percent Days
Abstinent
Analysis§

148 Included in
Relapse to
Heavy
Drinking
Analysis

154 Included in
Percent Days
Abstinent
Analysis§

156 Included in
Relapse to
Heavy
Drinking
Analysis

151 Included in
Percent Days
Abstinent
Analysis§

151 Included in
Relapse to
Heavy
Drinking
Analysis

155 Included in
Percent Days
Abstinent
Analysis§

155 Included in
Relapse to
Heavy
Drinking
Analysis

154 Included in
Percent Days
Abstinent
Analysis§

157 Included in
Relapse to
Heavy
Drinking
Analysis

155 Included in
Percent Days
Abstinent
Analysis§

157 Included in
Relapse to
Heavy
Drinking
Analysis

153 Included in
Percent Days
Abstinent
Analysis§

153 Included in
Relapse to
Heavy
Drinking
Analysis

3582 Excluded/Did Not Meet All Eligibility Criteria
2928 Excluded at Telephone Screening
654 Excluded at Baseline Screening

CBI indicates combined behavioral intervention.
*A patient could discontinue 1 portion of treatment while remaining in another portion (eg, if a patient was assigned to MM plus CBI and he/she discontinued study
medication, that patient could continue to attend visits and CBI visits). However, patients who discontinued medical management did not receive further medication.
†Staff could indicate multiple reasons for withdrawal.
‡Patients who did not have a drinking assessment at the end of treatment were categorized as lost to follow-up.
§Patients with no postrandomization drinking data were excluded from the percent days abstinent analysis. In the analysis of relapse to heavy drinking, they were
assumed to have relapsed as of their last contact date.
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nic factors,orboth,aspredictorsof treat-
ment response in the future. All study
site personnel, including investigators,
research staff, evaluators, health care
(medicalmanagement)practitioners,and
CBI therapists were blinded to medica-
tion assignment, as were participants,
throughtheendof the treatmentandthe
1-yearposttreatmentassessmentperiod.

Treatment Conditions

Medications.Eachparticipant inthepill-
taking groups was assigned a uniquely
numbered medication pack (blister
cards) and took up to 8 pills of active
medicationorplacebodailyfor16weeks.
All naltrexone and placebo pills, and all
acamprosateandplacebopills,wereiden-
tical in appearance. Participants in each
group took the same number of pills per
day. Naltrexone or its placebo was given
once per day as 2 pills (1 placebo and 1
pill containing25mgorplaceboondays
1 through 4, 1 placebo and 1 pill con-
taining 50 mg or placebo on days 5
though 7, and two 50-mg pills [100 mg
daily]orplaceboondays8through112).
Acamprosate or its placebo was admin-
istered as 2 pills (500 mg each of acam-
prosate or placebo) 3 times per day (ie,
3gdaily).Naltrexoneanditsplacebodif-
fered in appearance from acamprosate
and itsplacebo.Basedontolerability, the
medicalmanagementcliniciancouldre-
duce the acamprosate pills and then re-
duce thenaltrexonepills.Attemptswere
made to reestablish the full dose. Doses
were chosen based on preliminary evi-
dence thatdoseshigher than thosecom-
monly prescribed could be more effica-
cious and provide better coverage for
missed doses.35,36 Prior to the trial, we
confirmed the tolerability of these doses
alone and in combination in 2 random-
ized,placebo-controlledpilotstudies.37,38

Medical Management. Medical man-
agement39,40 was delivered by a licensed
health care professional (14 physicians,
28 nurses, 1 physician assistant, 1 clini-
cal pharmacist) over 9 sessions (weeks
0, 1, 2, 4, 6, 8, 10, 12, and 16) in which
pills were dispensed. The initial visit av-
eraged 45 minutes and began with a re-
view of the alcohol dependence diag-
nosis and negative consequences of

drinking. The professional recom-
mended abstinence, provided educa-
tion about the medications, and devel-
oped a medication adherence plan in
collaboration with the patient. Atten-
dance at support groups available in the
community (eg, Alcoholics Anony-
mous) was encouraged. Subsequent ses-
sions, averaging 20 minutes, included re-
view of drinking, overall functioning,
medication adherence, and adverse ef-
fects. Participants who resumed drink-
ing were given advice and encouraged to
attend support groups. Problems with
medication adherence were addressed.
Participants who discontinued medica-
tion because of intolerance continued in
medical management sessions to sup-
port abstinence. For the CBI no pill
group, access to health care profession-
als was available at weeks 4, 8, 12, and
16 to assess liver function and provide
health care advice.

Combined Behavioral Intervention.
The CBI41,42 was delivered by licensed be-
havioralhealth specialists (allwithat least
master’s degrees in psychology, social
work, or counseling) in up to twenty 50-
minute sessions. It integrated aspects of
cognitive behavioral therapy,43 12-step fa-
cilitation,44 motivational interview-
ing,45 and support system involvement
external to the study.46,47 Flexibility was
permitted in the number of sessions and
selection of modules to address each par-
ticipant’s needs. A motivational inter-
viewing48 style was used throughout.

Treatment Quality Assurance. All
medical management practitioners and
CBI counselors had professional de-
grees and at least 2 years of postdegree
experience. Treatment professionals were
trained by standard protocols and used
intervention manuals.39,41 Before treat-
ing participants, treatment profession-
als submitted at least 2 tape-recorded
cases and were certified by the training
center.49 Sessions were audiotaped, with
8% (medical management) or 12% (CBI)
monitored and corrective action taken
to ensure adherence.

Statistical Methods

The primary goal of the COMBINE
Study was to determine if improve-

ment in treatment outcome could be
achieved by combining pharmacothera-
pies and behavioral interventions. To
evaluate this, 8 of the treatment com-
binations were chosen to form a 2
(acamprosate/placebo)�2 (naltrexone/
placebo)�2 (CBI/no CBI) factorial
design. This allowed estimation and
testing of the effects of each of the in-
terventions as monotherapies, as well
as comparisons of the effects of each
combination of 2 of the 3 therapies and
of all 3 therapies combined. Thus, as
described in detail previously,22,23 the
primary hypotheses of the COMBINE
Study were the testing of the conven-
tional analysis of variance main ef-
fects for naltrexone, acamprosate, or
CBI, as well as interaction effects.

The protocol prospectively specified
2 primary intent-to-treat efficacy analy-
ses, based on the 8 groups that received
pills.22 The coprimary end points were
percent days abstinent and time to first
heavy drinking day (�5 standard drinks
per day for men, �4 for women) dur-
ing the16-week treatmentperiod.Astan-
dard drink was 0.5 oz of absolute alco-
hol, equivalent to 10 oz of beer, 4 oz of
wine, or 1.0 oz of 100-proof liquor.50 Par-
ticipants lost to follow-up (6%) were as-
sumed to have resumed heavy drinking
on the day after their last contact.

For each dependent variable, a 2
(acamprosate/placebo)�2 (naltrexone/
placebo)�2 (CBI/no CBI) factorial
modelwasfit.Amixed-effectsgeneral lin-
earmodelwasusedforpercentdaysabsti-
nent.The3treatments(acamprosate,nal-
trexone, and CBI) were analyzed as fixed
effects and time (month since random-
ization)asarepeated-measureseffect.An
analogous proportional hazards model
was used to analyze the time to the first
heavy drinking. The percentage of total
individuals who relapsed (�1 day of
heavy drinking) by the end of treatment
was derived from this analysis and pre-
sented for greater clinical clarity. Base-
line percent days abstinent (within 30
days prior to the participant’s last drink)
andresearchsitewerecovariates forboth
the linear and proportional hazard mod-
els. A Bonferroni-corrected significance
level of P=.025 (97.5% confidence inter-
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val [CI]) was set a priori to adjust for the
2 coprimary end points. The traditional
factorial analysis of variance approach
wasadopted, evaluating interactionsand
main effects of the 3 treatments at this
.025level,without furtheradjustment for
multiplicity.

Power for detecting a 10% main effect
of each treatment was estimated to be
greater than 0.90 for each coprimary end
point. Estimated power for detecting an
interaction effect of half the magnitude
of the main effects was estimated to be
lower but acceptable (eg, 0.40-0.50). The
steering committee had extended dis-
cussion of the relative importance of pro-
viding definitive evaluations of the main
effects of the treatments (eg, the effi-
cacy of naltrexone, ignoring acampro-
sate and psychotherapy) vs evaluating in-
teraction effects. The only way to have
ample power for interactions would have
been to use an incomplete factorial de-
sign that would have made untestable
assumptions about main effects. Ulti-
mately, it was decided that it was pref-
erable to ensure sensitive, reliable as-
sessments of the main effects, settling for
modest power for interactions.

Preplanned interim analyses, re-
ported to a data and safety monitoring
board, were performed 18, 24, and 30
months after the first participant was ran-
domized.22 ALan-DeMets spending func-
tion approach was used to monitor the
need for early trial termination.

Preplanned secondary analyses in-
cluded evaluations of site�treatment in-
teractions, alternative summary mea-
sures of drinking, outcome parameters
other than drinking, and adjustment for
various baseline prognostic factors. We
also used a composite secondary out-
come measure,51 in which a good clini-
cal outcome was categorized as absti-
nence or moderate drinking without
problems. Moderate drinking was de-
fined as a maximum of 11 (women) or
14 (men) drinks per week, with no more
than 2 days on which more than 3 drinks
(women) or 4 drinks (men) were con-
sumed. Problems were defined as en-
dorsing 3 or more items on a standard-
ized questionnaire52 assessing physical,
social, and psychological consequences

of drinking. Logistic models were used
to evaluate the effect of treatment on
clinical outcome.

A preplanned secondary analysis was
conducted to evaluate the effect of tak-
ing pills and medical management.
These analyses compared the CBI-
only condition with patients receiving
placebo plus medical management and
with those receiving placebo plus medi-
cal management plus CBI. Similar to the
primary analyses described above, these
included mixed models for percent days
abstinent, proportional hazard mod-
els for time to heavy drinking, and a lo-
gistic regression model for the com-
posite clinical outcome.

A preplanned secondary analysis was
also conducted to evaluate the persis-
tence or emergence of between-group
drinking differences over the posttreat-
ment period (from the end of week 16
through up to 1 year afterwards). This
analysis used the same variables and
analytic strategy used for the analysis
of the 16-week within-treatment period.

Secondary analyses and decomposi-
tion of interaction effects are pre-
sented here when they facilitate inter-
pretation of the primary analyses. Data
were organized, archived, and ana-
lyzed by the coordinating center.

The proportion of patients report-
ing adverse events was tabulated and
compared using �2 or Fisher exact tests,
as appropriate. SAS version 8.2 (SAS In-
stitute Inc, Cary, NC) was used for all
analyses.

RESULTS
Study Population

Randomization began in January 2001,
and follow-up of the last participant
ended in January 2004. A total of 1383
patients (428 women and 955 men)
were enrolled and randomly assigned
(Figure 1 and TABLE 1), slightly more
than the target of 1375 specified in the
protocol. Participants’ median age was
44 years, 71% had at least 12 years of
education, and 42% were married. Eth-
nic minorities comprised 23% (321) of
the sample. In the 30 days prior to ran-
domization, 2.3% of patients were medi-
cally detoxified and 7.7% received in-

patient treatment. The percentage of
individuals abstinent for 4, 5 to 7, 8 to
14, or 15 to 21 days at randomization
were 42%, 24%, 18%, and 15%, respec-
tively (not significantly different across
treatment groups).

Seventy-six pretreatment character-
istics were compared across groups (sa-
lient ones are summarized in Table 1).
The only nominally significant (P�.05)
between-group comparison was the
number of DSM-IV alcohol depen-
dence symptoms, which were 5.4 (SD,
1.3) for the collapsed medical manage-
ment plus CBI groups and 5.6 (SD, 1.3)
for the collapsed medical manage-
ment without CBI groups. Thus, the
groups were comparable on pretreat-
ment characteristics.

Data Completeness

There were no statistically significant dif-
ferences in research retention between
treatment groups; although a number of
people did not complete 1 or more as-
pects of treatment, 94% (group range,
92%-96%) provided complete within-
treatment (weeks 1-16) drinking data.
The average 1-year posttreatment drink-
ing data completion rate was 82.3%
(range, 80%-87%), with no significant
difference between treatment groups.

Medication Adherence/
Dose Reductions

Mean medication adherence, com-
puted as the ratio of pills taken from
returned blister pack counts to those
prescribed throughout 16 weeks of
treatment, was 85.8% (median, 96.4%).
Mean adherence rates were similar for
acamprosate (84.2%) and naltrexone
(85.4%) and for those who received CBI
(85.3%) or not (86.3%). Ongoing or re-
current dose reductions were 7.8% for
placebo, 11.9% for acamprosate, 12.1%
for naltrexone, and 20.9% for acam-
prosate plus naltrexone (P�.001). On
average, 88 mg of naltrexone and 2537
mg of acamprosate were taken daily.

Adherence in Behavioral
Interventions

The median CBI and medical manage-
ment sessions completed were 10 and
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9, respectively. Therapists’ adherence
ratings measured on six 7-point scales49

were high, with a median score of 6 for
both medical management and CBI rat-
ings (where a rating of 5 indicated ac-
ceptable protocol adherence). Alcohol-
ics Anonymous attendance rates during
treatment were similar across treat-
ment groups, ranging from 17% to 35%
(6-15 median meetings attended).

Biological Verification of Drinking

Level of %CDT, an abnormal serum
transferrinproteinalteredbyalcoholcon-
sumption, was used as a veracity check
for self-reported drinking. Participants
reporting complete abstinence over the
study (n=212) had a 15% decrease in
level of %CDT, whereas those reporting
any drinking (n=694) had a 5% increase
from baseline to week 16 (P�.001).

Adverse Events
Of 70 serious adverse events occur-
ring during treatment, 2 were possibly
related to study medication (1 naltrex-
one, 1 acamprosate). The most com-
mon serious adverse event was hospi-
talization for detoxification (n=38). The
rates of serious adverse events were
similar across groups, as were adverse
events leading to treatment dropout
(TABLE 2). However, there were sig-
nificant differences in the percentages
reporting nausea (P�.001), vomiting
(P�.001), diarrhea (P�.001), de-
creased appetite (P=.002), and som-
nolence (P=.003) (Table 2). Twelve
participants, primarily in the naltrex-
one groups, had treatment-emergent
levels of liver enzymes (aspartate ami-
notransferase or alanine aminotrans-
ferase) greater than 5 times the upper

limit of normal (P = .02). These re-
solved following discontinuation of
medication, except for 2 cases (1 par-
ticipant did not return for retesting; the
other continued heavy drinking).

Within-Treatment Drinking
Outcomes for Pill-Taking Groups

Time Effects. Overall, percent days ab-
stinent from baseline to end of study
tripled from 25.2 to 73.1 (P�.001), and
drinks per drinking day declined by
44%, from 12.6 to 7.1 (P�.03), with the
net effect that alcohol consumption de-
creased by 80%, from 66 to 13 drinks
per week.

Site Effects. It was anticipated, a
priori, that there would be differences
in outcome among sites, based on dif-
ferences in patient populations, effec-
tiveness of therapists, and other local

Table 1. Baseline Characteristics of Participants

Characteristic

Medical Management (No CBI) CBI � Medical Management
CBI Only

P
Value

Placebo
(n = 153)

Naltrexone
(n = 154)

Acamprosate
(n = 152)

Naltrexone �
Acamprosate

(n = 148)
Placebo
(n = 156)

Naltrexone
(n = 155)

Acamprosate
(n = 151)

Naltrexone �
Acamprosate

(n = 157)
No Pills
(n = 157)

Demographics, No. (%)
Age, mean (SD), y 44.2 (9.15) 44.4 (9.93) 44.0 (10.97) 44.2 (10.83) 43.2 (9.74) 45.2 (10.08) 45.4 (10.32) 45.0 (10.40) 45.2 (10.41) .63

Men 103 (67.3) 105 (68.2) 105 (69.1) 106 (71.6) 110 (70.5) 106 (68.4) 107 (70.9) 106 (67.5) 107 (68.2) .99

Married 68 (44.4) 59 (38.3) 55 (36.2) 63 (42.6) 78 (50.0) 58 (37.4) 67 (44.4) 68 (43.3) 65 (41.4) .33

Employed 122 (79.7) 112 (72.7) 109 (71.7) 105 (70.9) 112 (71.8) 119 (76.8) 107 (70.9) 111 (70.7) 109 (69.4) .57

Education �high school 45 (29.4) 55 (35.7) 39 (25.7) 38 (25.7) 47 (30.1) 41 (26.5) 43 (28.5) 46 (29.3) 44 (28.0) .69

Race/ethnicity
White 120 (78.4) 108 (70.1) 122 (80.3) 117 (79.1) 114 (73.1) 123 (79.4) 113 (74.8) 124 (79.0) 121 (77.1) .43

Black 10 (6.5) 18 (11.7) 10 (6.6) 11 (7.4) 15 (9.6) 9 (5.8) 14 (9.3) 13 (8.3) 9 (5.7) .55

Hispanic 17 (11.1) 25 (16.2) 15 (9.9) 15 (10.1) 21 (13.5) 18 (11.6) 16 (10.6) 11 (7.0) 17 (10.8) .43

Current smoker 81 (52.9) 83 (53.9) 74 (48.7) 91 (61.5) 83 (53.2) 84 (54.2) 75 (49.7) 85 (54.1) 78 (49.7) .54

Alcohol use severity indicators,
mean (SD)*

Percent days abstinent 24.3 (24.74) 29.8 (24.70) 24.6 (24.78) 22.9 (24.70) 24.3 (24.73) 23.7 (24.78) 25.3 (24.70) 26.8 (24.68) 23.5 (25.35) .34

Drinks per drinking
day

12.6 (7.67) 12.7 (7.69) 12.2 (7.77) 12.4 (7.66) 12.6 (7.74) 12.4 (7.72) 13.2 (7.74) 12.2 (7.77) 11.8 (7.66) .95

Overall drinks per day 9.6 (6.43) 8.9 (6.45) 9.1 (6.41) 9.5 (6.45) 9.1 (6.49) 9.3 (6.47) 9.4 (6.39) 8.8 (6.39) 8.8 (5.94) .97

Heavy drinking days† 20.1 (8.53) 19.0 (8.56) 19.6 (8.51) 20.1 (8.52) 20.1 (8.49) 19.7 (8.47) 19.5 (8.48) 19.1 (8.52) 19.6 (8.79) .96

DSM-IV symptoms‡ 5.5 (1.28) 5.5 (1.27) 5.7 (1.34) 5.7 (1.38) 5.4 (1.25) 5.4 (1.23) 5.5 (1.32) 5.5 (1.31) 5.4 (1.41) .38

ADS score 16.5 (7.15) 17.5 (7.92) 17.6 (7.38) 16.8 (7.70) 16.4 (7.31) 16.3 (7.23) 16.5 (7.40) 16.0 (6.81) 16.6 (6.97) .59

OCDS score 24.5 (7.55) 24.6 (7.57) 26.3 (7.64) 25.3 (7.66) 25.1 (7.62) 25.6 (7.59) 26.2 (7.62) 25.2 (7.52) 18.9 (9.98) .47

DrInC score 46.5 (20.16) 48.1 (20.10) 52.1 (20.10) 47.5 (20.19) 46.4 (20.11) 47.5 (20.17) 46.5 (20.15) 48.1 (20.17) 45.8 (20.29) .24

GGT, IU/L 70.4 (79.80) 68.9 (79.39) 73.7 (154.90) 66.2 (79.02) 62.6 (67.68) 68.5 (82.33) 65.8 (79.94) 85.9 (139.40) 68.5 (98.05) .72

GGT �63 IU/L, No. (%) 48 (31) 47 (31) 43 (28) 47 (32) 53 (34) 50 (32) 49 (33) 51 (33) 45 (29) .97

%CDT 3.9 (2.59) 3.5 (2.05) 3.5 (2.89) 3.5 (2.65) 3.4 (2.09) 3.3 (1.59) 3.3 (1.85) 3.1 (1.63) 3.6 (2.23) .23

%CDT �2.6, No. (%) 73 (54) 70 (51) 70 (53) 66 (51) 68 (50) 70 (53) 66 (52) 70 (51) 75 (50) .99

Abbreviations: ADS, Alcohol Dependence Scale (maximum possible score, 47); CBI; combined behavioral intervention; %CDT, percent carbohydrate-deficient transferrin; DrInC,
Drinker Inventory of Consequences (maximum possible score, 135); DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; GGT, �-glutamyltransferase;
OCDS, Obsessive Compulsive Drinking Scale (14 items; maximum possible score, 56).

*The 30 days prior to randomization was the baseline time frame used to compute percent days abstinent, drinks per drinking day, drinks per day, and heavy drinking days.
†Heavy drinking days are defined as �4 drinks/d for women and �5 drinks/d for men.
‡The SCID DSM-IV Module E was used to assess symptoms.
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factors. A significant main effect of site
was found in most analyses. No signifi-
cant site� treatment interactions were
found in any analysis. Therefore, as pre-
specified in the protocol, all analyses
control for site as a baseline covariate.

Primary Outcomes. TABLE 3 and
TABLE 4 present the estimated effects
and associated P values for the protocol-
specified main effects and interactions
for percent days abstinent and time to
first heavy drinking day. FIGURE 2 pre-
sents effect sizes and hazard ratios
(HRs) for main effects and interaction
effects. TABLE 5 provides the indi-
vidual treatment group means.

For percent days abstinent, the
3-factor interaction (naltrexone �
acamprosate�CBI) was not signifi-
cant. The 2-factor interact ion
(naltrexone � CBI) was significant
(P=.009) (Table 3). No other interac-
tions were significant; nor were any of
the main effects for acamprosate, nal-
trexone, or CBI. However, given the
naltrexone�CBI interaction, the main-
effect tests fornaltrexoneandCBIshould
be interpreted with caution. Examina-
tion of the least-squares means associ-
atedwiththis interaction(Table3)shows
that theparticipantsreceivingneithernal-
trexone nor CBI had the fewest absti-
nent days, whereas those participants
receiving either naltrexone or CBI
showed the most abstinence. Com-
bined therapy with naltrexone plus CBI
showed no incremental benefit over CBI
or naltrexone alone. The effect size for
the comparison of naltrexone to pla-
cebo in the absence of CBI was 0.22
(97.5% CI, 0.03-0.40) (Figure 2).

No significant main effects or inter-
actions involving acamprosate, with or
without CBI, were observed for time to
the first heavy drinking day. However,
there was a significant main effect of nal-
trexone (HR, 0.72; 97.5% CI, 0.53-
0.98; P=.02) for time to first heavy drink-
ing day (Table 4). Groups receiving
naltrexone had, on average, a lower risk
of heavy drinking than those receiving
placebo. Although the naltrexone�CBI
interaction was not significant for this
end point (P=.15), the pattern of re-
sults is identical to that found for per-

cent days abstinent (Table 4): in the con-
text of medical management, those not
receiving naltrexone or CBI fared worst,

the group receiving naltrexone without
CBI fared best, and the CBI plus pla-
cebo and CBI plus naltrexone groups

Table 2. Adverse Events During Treatment by Medication Group

Event

No. (%)

P
Value*

Placebo
(n = 309)

Acamprosate
(n = 303)

Naltrexone
(n = 309)

Acamprosate �
Naltrexone
(n = 305)

Nausea 65 (21) 72 (24) 101 (34) 125 (42)† �.001
Vomiting 26 (9) 27 (9) 45 (15)‡ 52 (18)§ �.001
Diarrhea 108 (35) 193 (65)† 92 (31)‡ 165 (56)† �.001
Decreased appetite 41 (13) 57 (19) 63 (21) 75 (25)† .002
Somnolence 72 (24) 94 (31)§ 112 (37)† 91 (31)‡ .003
AST or ALT 5 times upper

limit normal
0 1 (0) 6 (2)‡ 5 (2)‡ .02

Serious adverse events
Alcohol detoxification 3 (1) 11 (4)‡ 6 (2) 11 (4)‡ .58
Other � 5 (2) 7 (2) 4 (1) 6 (2) .80

Withdrawals due to
adverse events

4 (1) 9 (3) 12 (4) 13 (4)‡ .09

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase.
*Overall test for difference in proportions between treatments used �2 test for cell counts �5 and Fisher exact test for

evaluation of smaller cell frequencies.
†P�.001 or placebo vs active drug comparison.
‡P�.05 for placebo vs active drug comparison.
§P�.01 for placebo vs active drug comparison.
�One fatal serious adverse event was reported during the 16-week treatment phase. This was classified by investiga-

tors as not related to study medication.

Table 3. Adjusted Mean Percent Days Abstinent Through End of Treatment*

Mean (SD)

Control Intervention P Value

Main Effects

Placebo
(n = 616)

Acamprosate
(n = 605)

Acamprosate 77.6 (25.32) 78.4 (25.31) .61

Placebo
(n = 610)

Naltrexone
(n = 611)

Naltrexone 77.2 (25.42) 78.8 (25.46) .25

No CBI
(n = 609)

CBI
(n = 614)

CBI 77.8 (25.36) 78.2 (25.52) .82

Interactions

Placebo Acamprosate

Placebo
(n = 307)

Naltrexone
(n = 309)

Placebo
(n = 303)

Naltrexone
(n = 302)

Acamprosate �
naltrexone

77.0 (25.82) 78.2 (25.31) 77.3 (25.37) 79.5 (25.37) .74

No CBI CBI

Placebo
(n = 307)

Acamprosate
(n = 300)

Placebo
(n = 309)

Acamprosate
(n = 305)

Acamprosate � CBI 77.3 (25.41) 77.9 (24.90) 78.4 (25.84) 78.4 (25.50) .84

No CBI CBI

Placebo
(n = 305)

Naltrexone
(n = 302)

Placebo
(n = 305)

Naltrexone
(n = 309)

Naltrexone � CBI 75.1 (25.46) 80.6 (25.37) 79.2 (25.32) 77.1 (25.49) .009
Abbreviation: CBI, combined behavioral intervention.
*Least-squares means (SDs) adjusting for clinical center and for baseline percent days abstinent, fitting all main effects

and 2- and 3-factor interactions.
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were intermediate. Only the pairwise
comparison of naltrexone vs placebo in
the no-CBI (ie, medical management
only) condition reached statistical sig-
nificance; the other 2 comparisons
showed trends in a consistent direction
(Figure 2 and FIGURE 3).

Secondary Outcomes. Analyses of al-
ternative summary measures of drink-
ing, including drinks per drinking day
(P=.03), drinks per day (P=.03), and
heavy drinking days per month
(P=.006), were consistent with those
for the coprimary end points, all show-
ing a significant naltrexone � CBI
interaction.

Abstinence has been the primary end
point for most acamprosate studies.13,53

Cumulative proportion of abstinent days
is analogous to percent days abstinent in
our study. We also examined time to first
drink as a secondary outcome. None of
the main effects or interactions were sta-
tistically significant, but the overall pat-
tern of results is consistent with that for
primary end points.

The Obsessive Compulsive Drink-
ing Scales29 showed a main effect
(P=.01) in which naltrexone was as-
sociated with lower craving than was

Table 4. Participants With �1 Heavy Drinking Day During Treatment*

No. (%)

Control Intervention P Value

Main Effects

Placebo
(n = 618)

Acamprosate
(n = 608)

Acamprosate 433 (70.1) 423 (69.6) .23

Placebo
(n = 612)

Naltrexone
(n = 614)

Naltrexone 437 (71.4) 419 (68.2) .02

No CBI
(n = 607)

CBI
(n = 619)

CBI 423 (69.7) 433 (70.0) .16

Interactions

Placebo Acamprosate

Placebo
(n = 309)

Naltrexone
(n = 309)

Placebo
(n = 303)

Naltrexone
(n = 305)

Acamprosate �
naltrexone

227 (73.4) 207 (67.0) 211 (69.6) 212 (69.5) .40

No CBI CBI

Placebo
(n = 307)

Acamprosate
(n = 300)

Placebo
(n = 311)

Acamprosate
(n = 308)

Acamprosate � CBI 219 (71.3) 204 (68.0) 214 (68.8) 219 (71.1) .66

No CBI CBI

Placebo
(n = 305)

Naltrexone
(n = 302)

Placebo
(n = 307)

Naltrexone
(n = 312)

Naltrexone � CBI 223 (73.1) 200 (66.2) 214 (69.7) 219 (70.2) .15
Abbreviation: CBI, combined behavioral intervention.
*Numbers (percentages) of participants with a heavy drinking day at any time during treatment are given for clinical

interpretation, but the statistical test is the proportional hazard model of time to the first day of heavy drinking over
the 16-week treatment period, adjusting for clinical center and baseline percent days abstinent, fitting all main ef-
fects and 2- and 3-factor interactions. See Figure 2 for related hazard ratios and 97.5% confidence intervals.

Figure 2. Effect Size Estimates and Hazard Ratios for Primary Outcomes

–0.4 –0.2 0 0.2 0.4
Effect Size (97.5% CI)

Percent Days Abstinent Return to Heavy Drinking

Main Effects∗ Effect Size (97.5%)
Acamprosate 0.02 (–0.11 to 0.15)
Naltrexone 0.06 (–0.07 to 0.19)
CBI 0.01 (–0.12 to 0.14)

Hazard Ratio (97.5%)
0.85 (0.63 to 1.15)
0.72 (0.53 to 0.98)
0.81 (0.60 to 1.10)

Acamprosate × Naltrexone Interaction† 
Acamprosate/Naltrexone 0.09 (–0.10 to 0.27)
Acamprosate/ No Naltrexone 0.01 (–0.17 to 0.19)
No Acamprosate/Naltrexone 0.05 (–0.14 to 0.23)

0.90 (0.72 to 1.11)
0.89 (0.72 to 1.10)
0.84 (0.68 to 1.05)

Acamprosate × CBI Interaction‡

Acamprosate/CBI 0.03 (–0.15 to 0.22)
Acamprosate/No CBI 0.04 (–0.14 to 0.23)
No Acamprosate/CBI 0.02 (–0.16 to 0.21)

0.97 (0.78 to 1.20)
0.93 (0.75 to 1.16)
0.95 (0.77 to 1.18)

Naltrexone × CBI Interaction§ 

Naltrexone/CBI 0.07 (–0.11 to 0.25)
Naltrexone/No CBI 0.22 (0.03 to 0.40)
No Naltrexone/CBI 0.17 (–0.02 to 0.35)

0.91 (0.74 to 1.13)
0.78 (0.63 to 0.97)
0.84 (0.68 to 1.05)

0.5 1.0 2.0
Hazard Ratio (97.5% CI)
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Effect size estimates for percent days abstinent are reported as Cohen d values. Three-way interactions are not shown but all were not significant. CBI indicates com-
bined behavioral intervention; CI, confidence interval.
*Comparison group for naltrexone is placebo; for acamprosate, placebo; and for CBI, no CBI.
†Comparison group is placebo acamprosate/placebo naltrexone.
‡Comparison group is placebo acamprosate/no CBI.
§Comparison group is placebo naltrexone/no CBI.
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placebo (9.7 [SD, 7.60] vs 10.9 [SD,
7.64], respectively; P=.01). This effect
remained significant (P=.02) if the ob-
sessive factor score, not including the
drinking items, was analyzed sepa-
rately. A trend for a main effect favor-
ing naltrexone (P=.08) was seen on a
measure of alcohol-related conse-
quences.52 Differential treatment ef-
fects were not seen on levels of �-glu-
tamyltransferase or %CDT.

Clinical Significance. Analysis of the
composite outcome measure at end of
treatment (FIGURE 4 and Table 5)
revealed a significant interaction
between naltrexone and CBI (P=.02),
in which naltrexone, CBI, or both
enhanced positive outcomes in the pres-
ence of medical management. The per-
centages of good clinical outcomes were
58% for the placebo/medical manage-
ment group, 74% for the naltrexone/
medicalmanagementgroup,71%for the
placebo/CBI plus medical manage-
mentgroup, and74%for thenaltrexone/
CBI plus medical management group.
The numbers needed to treat (1/abso-
lute risk reduction, which is the rate of
good composite outcome for each group
minus that for the placebo plus medi-
cal management group) to achieve these
good composite outcomes are 7 for CBI,
6 for naltrexone, and 7 for naltrexone
plus CBI. There were no other signifi-
cant main or interactive effects.

Sex Effects. Overall, men had a
slightly better outcome for percent days

abstinent (men, 78.0 [SD, 29.12] vs
women, 75.4 [SD, 19.44]; P=.04); how-
ever, sex did not significantly affect re-
sponse to any of the treatments. It
should be noted, however, that statis-
tical power to detect small to moder-
ate sex�treatment effects in this study
was limited.

Within-Treatment Evaluation
of CBI Therapy Without Pills
(Placebo Effect)

To evaluate the effect of taking pills and
medical management on CBI, we con-
trasted the drinking outcomes (per-
cent days abstinent, relapse rates, and
clinical outcome) (Table 5) between
those taking placebo who only re-

ceived medical management (n=153),
those taking placebo who received
medical management and CBI (n=156),
and those taking no pills who re-
ceived only CBI (n=157).

Percent Days Abstinent. During the
16 weeks of treatment, there was an
overall difference (P�.001) in percent
days abstinent between those receiv-
ing placebo pills and medical manage-
ment alone (73.8), placebo pills and
medical management plus CBI (79.8),
and CBI alone (no pills or medical man-
agement) (66.6). Pairwise post hoc
tests, corrected for multiple compari-
sons, showed a significant difference be-
tween those receiving pills and medi-
cal management compared with those

Table 5. Drinking Outcomes Through End of Treatment

Drinking
Outcomes*

No.
(N = 1383)†

Medical Management (No CBI) CBI � Medical Management
CBI Only

Placebo
(n = 153)

Naltrexone
(n = 154)

Acamprosate
(n = 152)

Naltrexone �
Acamprosate

(n = 148)
Placebo
(n = 156)

Naltrexone
(n = 155)

Acamprosate
(n = 151)

Naltrexone �
Acamprosate

(n = 157)
No Pills
(n = 157)

Percent days
abstinent,
mean (SD)‡

1376 73.8 (25.98) 80.0 (26.06) 75.6 (26.01) 80.5 (25.91) 79.8 (25.94) 75.9 (26.02) 78.2 (25.93) 77.6 (25.94) 66.6 (27.14)

Return to heavy
drinking, No.
events (%)§

1383 115 (75.2) 104 (67.5) 108 (71.1) 96 (64.9) 111 (71.2) 103 (66.5) 103 (68.2) 116 (73.9) 124 (79.0)

Good clinical
outcome, No.
events (%) �

1294 71 (58.2) 87 (73.7) 79 (60.8) 91 (78.4) 92 (71.3) 99 (74.4) 93 (74.4) 97 (73.5) 80 (60.6)

Abbreviation: CBI, combined behavioral intervention.
*All drinking measures are adjusted for baseline drinking.
†A total of 1383 patients were randomly assigned. Other numbers represent all patients who have data available for analysis.
‡Percent days abstinent is computed monthly for the treatment period. At least 5 days of data per month were required to compute percent days abstinent; otherwise, it was considered

missing.
§A heavy drinking day is defined as �4 drinks/d for women and �5 drinks/d for men.
�See “Methods” section for definition.

Figure 3. Time to First Heavy Drinking Day by Naltrexone and Combined Behavioral
Intervention (CBI) Interaction
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receiving pills and medical manage-
ment plus CBI (P=.04) and with those
receiving CBI alone (P=.03). There was
a larger difference between those re-
ceiving pills and medical management
plus CBI and those receiving CBI alone
(P�.001).

Relapse to Heavy Drinking. There
was more relapse to heavy drinking in
those receiving CBI alone (no pills or
medical management) (79.0%) com-
pared with those receiving pills and
medical management plus CBI
(71.2%) (HR, 0.77; 97.5% CI, 0.60-
1.00; P = .05). The relapse rate to
heavy drinking for the placebo pill
and medical management group
(75.2%) was intermediary to the other
2 groups and did not differ signifi-
cantly from them.

Global Clinical Outcome. The per-
centage of patients receiving CBI only
who had a good global clinical out-
come (60.6%) was intermediate be-
tween those receiving placebo and
medical management (58.2%) and
those receiving placebo medical man-
agement and CBI (71.3%). Overall, the
differences among these 3 groups were
not significant (P=.07).

Posttreatment Follow-up
Outcomes

Initial analyses were performed to
evaluate potential confounding vari-
ables during the 1-year posttreatment
follow-up period. Overall, frequency of
hospitalization (11%), emergency de-
partment treatment for alcohol prob-
lems (6%), use of medication for drink-

ing (11%) or emotional problems
(17%), and detoxification (6%) were
not significantly different between the
treatment groups (TABLE 6).

Percent Days Abstinent. Overall, per-
cent days abstinent declined across
groups during the year after treatment
ended.

While the direction of the differences
observed during treatment remained in
the posttreatment period (TABLE 7), the
naltrexone�CBI interaction was no
longer significant. Those treated with pla-
ceboandmedicalmanagementhad lower
mean percent days abstinent (61.4) com-
pared with those treated with naltrex-
one and medical management (66.2) and
with those treated with CBI with nal-
trexone (67.3) or without (66.6). Over-
all, there was a trend (P=.08) for CBI-
treated individuals to have higher percent
days abstinent than those treated with
medical management, irrespective of
medication group. The overall percent
days abstinent in those who received CBI
without pills (60.9), those who re-
ceived placebo and medical manage-
ment (59.4), and those who received pla-
cebo plus medical management and CBI
(67.5) were no longer significantly dif-
ferent (P=.08).

Relapse to Heavy Drinking. Over-
all, more individuals had at least 1 heavy
drinking day during the posttreatment

Figure 4. Odds Ratios for Good Composite Clinical Outcome at End of Treatment Compared
With Placebo Naltrexone/No Combined Behavioral Intervention (CBI)

41.00.5

Odds Ratio (95% CI)

Odds Ratio
(95% CI)

Placebo Naltrexone/No CBI

Treatment

1.00
Placebo Naltrexone/CBI 1.82 (1.26-2.65)
Naltrexone/CBI 1.93 (1.33-2.80)
Naltrexone/No CBI 2.16 (1.46-3.20)

Logistic regression model of good clinical outcome (see “Methods” for definition) at the end of the last 8 weeks
of treatment was significant for naltrexone�CBI interaction, P=.02. CI indicates confidence interval.

Table 6. Description of Medical Interventions During 1-Year Posttreatment in Participants

Behavioral Intervention

No. (%)

P
Value*

Medical Management (No CBI) CBI � Medical Management
CBI Only

Placebo
(n = 153)

Naltrexone
(n = 154)

Acamprosate
(n = 152)

Naltrexone �
Acamprosate

(n = 148)
Placebo
(n = 156)

Naltrexone
(n = 155)

Acamprosate
(n = 151)

Naltrexone �
Acamprosate

(n = 157)
No Pills
(n = 157)

Lost to follow-up 26 (17.0) 28 (18.2) 26 (17.1) 25 (16.9) 22 (14.1) 25 (16.1) 21 (13.9) 32 (20.4) 34 (21.7) .68

Individuals with various
posttreatment
medical interventions

Hospital or other
facility

20 (13.1) 16 (10.4) 19 (12.5) 19 (12.8) 16 (10.3) 12 (7.7) 12 (7.9) 13 (8.3) 20 (12.7) .60

ED for alcohol
treatment

9 (5.9) 11 (7.1) 11 (7.2) 11 (7.4) 10 (6.4) 9 (5.8) 4 (2.6) 7 (4.5) 11 (7.0) .73

Medication for
drinking

20 (13.1) 19 (12.3) 21 (13.8) 10 (6.8) 19 (12.2) 20 (12.9) 15 (9.9) 13 (8.3) 9 (5.7) .17

Psychiatric
medication

29 (19.0) 24 (15.6) 23 (15.1) 18 (12.2) 24 (15.4) 27 (17.4) 22 (14.6) 27 (17.2) 37 (23.6) .32

Detoxification
medication

14 (9.2) 7 (4.5) 9 (5.9) 9 (6.1) 8 (5.1) 3 (1.9) 6 (4.0) 10 (6.4) 10 (6.4) .32

Abbreviations: CBI, combined behavioral intervention; ED, emergency department.
*Overall test for differences in proportions used �2 test to estimate P values. Lost to follow-up means drinking data not available at the final assessment time 1 year after treatment. Data

shown are not outcome variables but only descriptions of self-reported events occurring during the posttreatment follow-up period.
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period (TABLE 8) than during treat-
ment. The direction of the effects ob-
served during treatment persisted, with
only those receiving naltrexone show-
ing nominally less risk (HR, 0.77; 97.5%
CI, 0.58-1.02; P = .04) of returning to at
least 1 heavy drinking day over time. No
other medication or medication by be-
havioral therapy interaction was signifi-
cant. The CBI-no pills group had a non-
significantly greater rate of at least 1
heavy drinking day (86.6%) than the pla-
cebo and medical management group
(84.3%) or the placebo and medical man-
agement plus CBI group (80.8%).

Global Clinical Outcome. There was
no significant overall group difference
in global clinical outcome as assessed
over the last 16 weeks of the 1-year fol-
low-up period. It should be noted that
the group initially treated with pla-
cebo and medical management had
the least number of participants with
a good clinical response at the end of
the 1-year posttreatment follow-up
period (TABLE 9), consistent with that
observed at the end of the treatment pe-
riod. The CBI-no pills group no longer
differed significantly from the CBI-
placebo or the medical management–
placebo groups (Table 9).

COMMENT
As in prior multisite trials of treatment
for alcoholism,54 all treatment groups ex-
perienced a large increase in percent days
abstinent, from 25 prestudy to 73 dur-
ing treatment. Across several drinking
measures, patients receiving medical
management showed better outcomes
when also receiving either CBI or nal-
trexone: in the absence of CBI, naltrex-
one helped; without naltrexone, CBI
helped. The combination of CBI plus nal-
trexone did not further improve out-
comes. With regard to naltrexone, the re-
duction in risk for a first heavy drinking
day was 0.28, consistent with meta-
analyses of other naltrexone trials12,14,55

that used 50 mg/d and included special-
ist care. However, our findings stand in
contrast to the negative results of the
multisite Veterans Affairs Naltrexone Co-
operative Study.20 Potential reasons for
discrepancy between our results and

those of that study, and possibly those
of others, relate to differences in partici-
pant characteristics, the use of 12-step
facilitation therapy, the high placebo re-
sponse rate, lower follow-up rate, and
smaller sample size in that trial. Never-
theless, our data suggest that naltrex-
one can be effective within the context
of medical management without special-
ist behavioral treatment.

The lack of acamprosate efficacy was
surprising, given the positive results of
many previous trials.13-15,56 Our study
used a higher dosage (3 g/d) than that
used in most trials (approximately 2
g/d), although exploratory analyses of
a US multisite study of acamprosate
found efficacy for the 3-g/d dosage,
whereas the 2-g/d dosage was not of sig-
nificant benefit in the intention-to-
treat analysis.35,57 Neither adverse events
nor medication adherence appeared to
be especially problematic with the 3-g/d
dosage used in our study. One salient
difference is that our trial required only

4 days of abstinence, achieved primar-
ily on an outpatient basis, whereas most
positive studies of acamprosate had a
longer pretreatment abstinence pe-
riod established during inpatient treat-
ment. Also, prior acamprosate trials
used less frequent assessment, non-
standardized counseling, and patients
recruited from clinical (primarily in-
patient) settings.

Consistent with our pilot stud-
ies,37,38 the combined use of naltrex-
one and acamprosate appeared to be
safe and well tolerated. However, con-
trary to our study hypothesis and trends
observed in a single-site study,16,58 our
current data do not support the com-
bined use of these 2 medications.

Previous trials reported an advan-
tage of pairing naltrexone with special-
ist-delivered behavioral therapy.14 In the
COMBINE Study, however, compa-
rable outcomes were produced by CBI
alone, naltrexone alone, and the com-
bination of CBI and naltrexone, if pro-

Table 7. Adjusted Mean Percent Days Abstinent Through the End of Follow-up

Mean (SD)

Control Intervention P Value

Main Effects

Placebo
(n = 567)

Acamprosate
(n = 563)

Acamprosate 65.8 (31.67) 65.0 (31.80) .85

Placebo
(n = 567)

Naltrexone
(n = 563)

Naltrexone 64.0 (31.67) 66.7 (31.80) .42

No CBI
(n = 557)

CBI
(n = 573)

CBI 63.8 (31.63) 66.9 (31.84) .08

Interactions

Placebo Acamprosate

Placebo
(n = 286)

Naltrexone
(n = 281)

Placebo
(n = 281)

Naltrexone
(n = 282)

Acamprosate �
naltrexone

64.5 (31.96) 67.0 (31.51) 63.4 (31.51) 66.5 (31.74) .89

No CBI CBI

Placebo
(n = 277)

Acamprosate
(n = 280)

Placebo
(n = 290)

Acamprosate
(n = 283)

Acamprosate � CBI 64.1 (31.62) 63.5 (31.63) 67.5 (31.84) 66.4 (31.63) .89

No CBI CBI

Placebo
(n = 280)

Naltrexone
(n = 277)

Placebo
(n = 287)

Naltrexone
(n = 286)

Naltrexone � CBI 61.4 (31.63) 66.2 (31.62) 66.6 (31.85) 67.3 (31.62) .27
Abbreviation: CBI, combined behavioral intervention.
*Adjusted least-squares means (SDs) from a mixed model that adjusts for clinical center and baseline percent days

abstinent, fitting all main effects and 2- and 3-factor interactions.

PHARMACOTHERAPIES AND BEHAVIORAL INTERVENTIONS FOR ALCOHOL DEPENDENCE

©2006 American Medical Association. All rights reserved. (Reprinted) JAMA, May 3, 2006—Vol 295, No. 17 2013

 at Columbia University, on May 2, 2006 www.jama.comDownloaded from 

http://www.jama.com


vided in the context of medical man-
agement. The lack of additive effect of
CBI and naltrexone in this study might
be attributable to methodological dif-
ferences between studies, including the
higher naltrexone dosage in this study.

Also, all pill-taking participants re-
ceived 9 sessions of medical manage-
ment in addition to medication and CBI,
perhaps making it difficult to show an
added advantage for the combination
of CBI plus naltrexone over either alone.

Moreover, while CBI in this study in-
corporated components of cognitive be-
havioral therapy, it differs in many
ways41 from standard cognitive behav-
ioral therapy, including a greater em-
phasis on Alcoholics Anonymous at-
tendance. Our results, however, are
consistent with those of O’Malley et al,59

who found that naltrexone did not con-
tribute to the maintenance of improve-
ment in patients who initially re-
sponded to naltrexone and CBI but did
for those patients who received a pri-
mary care model of counseling.

Our data support previous re-
sults59,60 suggesting that naltrexone can
be a viable medical management option
for treating alcohol-dependent individu-
als. Although our medical management
intervention39,40 is more intensive than
that provided to alcohol-dependent pa-
tients in most health care settings, it is
not too dissimilar to other common gen-
eral medicine patient care activities, such
as initiating insulin therapy in a patient
with diabetes mellitus, initial manage-
ment of human immunodeficiency vi-
rus medications, and intensive manage-
ment of congestive heart failure. For
individuals who prefer counseling rather
than medication, CBI could be pro-
vided by a specialist counselor along with
coordinated medical care.61

In this study, the numbers needed to
treat to achieve a good clinical out-
come in medical management with
either naltrexone or CBI were similar

Table 9. One-Year Posttreatment Drinking Outcomes

Drinking
Outcomes*

No.
(N = 1383)†

Medical Management (No CBI) CBI � Medical Management
CBI Only

Placebo
(n = 153)

Naltrexone
(n = 154)

Acamprosate
(n = 152)

Naltrexone �
Acamprosate

(n = 148)
Placebo
(n = 156)

Naltexone
(n = 155)

Acamprosate
(n = 151)

Naltrexone �
Acamprosate

(n = 157)
No Pills
(n = 157)

Percent days
abstinent,
mean (SD)‡

1274 59.4 (32.42) 68.1 (31.49) 62.7 (31.47) 64.4 (31.71) 67.5 (32.87) 66.0 (31.44) 64.2 (31.47) 68.6 (31.70) 60.9 (32.64)

Return to heavy
drinking, No. of
events (%)§

1383 129 (84.3) 121 (78.6) 123 (80.9) 122 (82.4) 126 (80.8) 122 (78.7) 117 (77.5) 123 (78.3) 136 (86.6)

Good clinical
outcome, No. of
events (%) �

1033 43 (37.7) 55 (48.2) 52 (44.4) 49 (45.8) 57 (47.1) 60 (50.4) 58 (48.7) 55 (48.7) 47 (46.8)

Abbreviation: CBI, combined behavioral intervention.
*All drinking measures are adjusted for baseline drinking.
†A total of 1383 patients were randomized. Other numbers represent all patients who have data available for analysis.
‡Percent days abstinent is computed monthly for the treatment period. At least 5 days of data per month were required to compute percent days abstinent; otherwise, it was considered

missing.
§A heavy drinking day is defined as �4 drinks/d for women and �5 drinks/d for men.
�See “Methods” section for definition. The good clinical outcome at end of follow-up is derived from the assessment period covering the last 16 weeks of the study.

Table 8. Participants With �1 Heavy Drinking Day Over 1 Year Posttreatment*

No. (%)

Control Intervention P Value

Main Effects

Placebo
(n = 618)

Acamprosate
(n = 608)

Acamprosate 498 (80.6) 485 (79.8) .40

Placebo
(n = 612)

Naltrexone
(n = 614)

Naltrexone 495 (80.9) 488 (79.5) .04

No CBI
(n = 607)

CBI
(n = 619)

CBI 495 (81.5) 488 (78.8) .13

Interactions

Placebo Acamprosate

Placebo
(n = 309)

Naltrexone
(n = 309)

Placebo
(n = 303)

Naltrexone
(n = 305)

Acamprosate �
naltrexone

255 (82.5) 243 (78.6) 240 (79.2) 245 (80.3) .27

No CBI CBI

Placebo
(n = 307)

Acamprosate
(n = 300)

Placebo
(n = 311)

Acamprosate
(n = 308)

Acamprosate � CBI 250 (81.4) 245 (81.7) 239 (76.8) 240 (77.9) .88

No CBI CBI

Placebo
(n = 305)

Naltrexone
(n = 302)

Placebo
(n = 307)

Naltrexone
(n = 312)

Naltrexone � CBI 252 (82.8) 243 (80.5) 243 (79.2) 245 (78.5) .34
Abbreviation: CBI, combined behavioral intervention.
*Numbers (percentages) of participants with a heavy drinking day at any time during the 1-y posttreatment period are

given for clinical interpretation, but the statistical test is a proportional hazard model of time to the first day of heavy
drinking over the 52-week posttreatment follow-up period, adjusting for clinical center and baseline percent days
abstinent, fitting all main effects and 2- and 3-factor interactions.
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(in this case, approximately 1 in every
6-7 individuals) to those for other
chronic conditions, including chronic
depression,62 chronic obstructive pul-
monary disease,63 Crohn disease,64 type
2 diabetes,65 and Alzheimer disease.66

Although not the main focus of the
study, it is notable that the patients re-
ceiving only CBI had worse outcomes
than those receiving CBI and medical
management plus placebo pills or medi-
cal management plus placebo pills. The
“placebo effect” in this trial may have
consisted of a combination of factors:
a worse outcome secondary to disap-
pointment at not receiving medica-
tion in those not receiving pills (nega-
tive expectancy effect), optimism about
the potential benefits of the medica-
tion in those receiving pills (positive ex-
pectancy effect), daily pill-taking act-
ing as a reinforcer of motivation, the
nonspecific effect of meeting regu-
larly with a medical professional, and
the content of the medical manage-
ment visits themselves. Further evalu-
ation of these issues is anticipated.

It should be noted that the differen-
tial treatment effects seen during treat-
ment, while persisting to some degree,
largely dissipated over the year post-
treatment, consistent with previous re-
ports.67,68 While those treated with nal-
trexone still had less relapse to a heavy
drinking day over the year posttreat-
ment, this was only marginally signifi-
cant. No other significant treatment
effect emerged, although there was some
indication that those who had received
CBI had more abstinent days during the
year after treatment. These results sug-
gest that a number of alcohol-depen-
dent individuals require either pro-
longed or intermittent care. It has been
previously suggested that continued nal-
trexone and medical monitoring, con-
tinuation of CBI therapy, or both might
be useful approaches for those who do
well during initial treatment.59

Theinternalvalidityof this trial ishigh,
with excellent balance between groups
on baseline variables, high medication
and therapy adherence, complete
16-week drinking data for 94% of the
sample,andbiologicalverificationofself-

report. Potential limits to external gen-
eralizability includetheintensiveresearch
assessments(upto12hours), therecruit-
ment and treatment of patients in non–
primary care academic settings, exclu-
sion of participants with substantial
concurrent psychiatric illness and drug
abuse, and the limited time of treatment
(16 weeks) given the chronicity and
relapse potential in alcohol-dependent
individuals. The resulting sample, how-
ever, may represent a population of alco-
hol-dependent patients who could be
treated within a medical setting in which
health care professionals are in a unique
position to intervene, given their ongo-
ingrelationshipswithpatients.Posttreat-
ment outcomes will be evaluated fur-
ther and subsequently reported.

In conclusion, within the context of
medical management, naltrexone
yielded outcomes similar to those ob-
tained from specialist behavioral treat-
ment (ie, CBI). We found no evidence
of efficacy for acamprosate and also no
evidence of incremental efficacy for
combinations of naltrexone, acampro-
sate, and CBI. Somewhat unexpect-
edly, we observed a positive effect of re-
ceiving placebo medication and medical
management over and above that seen
with specialist-delivered behavioral
therapy alone. Medical management of
alcohol dependence with naltrexone ap-
pears to be feasible and, if imple-
mented in primary, and other, health
care settings, could greatly extend pa-
tient access to effective treatment. Fu-
ture studies that evaluate the useful-
ness of continued or intermittent care
of alcohol-dependent individuals over
the longer term should be considered.
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