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The rate of substance-use disorders in patients with mental
illnesses within the psychotic spectrum, such as schizophre-
nia, schizoaffective disorder, and bipolar disorder, is higher
than the rate observed in the general population and is as-
sociated with significant morbidity and mortality. Although
there are currently 3 medications approved by the Food and
Drug Administration for the treatment of alcohol depen-
dence, no medications have been approved for the specific
treatment of dually diagnosed patients. A small but grow-
ing body of literature supports the use of 2 of these med-
ications, disulfiram and naltrexone, in dually diagnosed
individuals. This article outlines a review of the literature
about the use of disulfiram and naltrexone for alcoholism
and in patients with comorbid mental illness. In addition,
results are presented of a 12-week randomized clinical trial
of disulfiram and naltrexone alone and in combination for
individuals with Axis I disorders and alcohol dependence
who were also receiving intensive psychosocial treatment.
Individuals with a psychotic spectrum disorder, including
schizophrenia, schizoaffective disorder, and bipolar dis-
order, had worse alcohol outcomes than those without a
psychotic spectrum disorder. Individuals with a psychotic
spectrum disorder had better alcohol-use outcomes on an
active medication compared with placebo, but there was
no clear advantage of disulfiram or naltrexone or of the
combination. Retention rates and medication compliance
in the study were high and exceeded 80%. Pharmacother-
apeutic strategies should take into account the advantages
and disadvantages of each medication. Future directions of
pharmacotherapeutic options are also discussed.
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Introduction

The rate of substance-use disorders in patients with men-
tal illnesses within the spectrum of psychotic disorders,
such as schizophrenia, schizoaffective disorder, and bipo-
lar disorder, is higher than the rate observed in the gen-
eral population1 and has been associated with increased
psychotic symptoms,2 an increased rate of medication
noncompliance,3,4 more frequent and longer hospitaliza-
tions,3 a higher rate of crisis-oriented service utilization,
and consequently a higher cost of care.3,5 Social problems
associated with substance abuse in these patients include
legal entanglements,6 housing instability, lower rates of
employment, and poor money management.2 After nic-
otine, the most common drug of abuse is alcohol. No
medications have been approved by the Food and
Drug Administration (FDA) for the specific treatment
of dually diagnosed patients, and research findings
from relatively homogenous groups of alcoholics without
comorbid disorders may not be applicable to this group
of patients. Only a few controlled trials have evaluated
the potential of various medications to treat these com-
bined disorders.7–9

There are several reasons why patients with comorbid
psychotic spectrum Axis I disorders may particularly
benefit from effective medication treatments for their al-
cohol abuse. Alcohol-dependent patients with psychotic
disorders may have greater reluctance to participate in
treatment and self-help groups (such as Alcoholics Anon-
ymous) where most members do not have comorbid psy-
chiatric disorders.10 In addition, negative symptoms in
psychotic disorders may undermine the patients’ motiva-
tion, while cognitive symptoms may impair their ability
to learn new material in psychosocial treatments. In con-
trast, pharmacological treatments are generally familiar
to dually diagnosed patients and require less new learning
than psychosocial treatments, and dose scheduling can be
readily integrated into treatment. Therefore, research
evaluating pharmacotherapies for dually diagnosed indi-
viduals may have a positive clinical impact in the treat-
ment of these disorders.

Disulfiram

Disulfiram was the first medication approved by the
FDA for treatment of alcohol dependence. Disulfiram
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alters normal metabolism of ingested alcohol to produce
mildly toxic acetaldehyde, resulting in an aversive re-
action characterized by vomiting, flushing, headache,
and severe anxiety and rarely even death. This reaction
is sufficiently strong that most individuals compliant
with the medication completely stop drinking. This abso-
lute prohibition of drinking is both the greatest strength
and the greatest weakness of disulfiram.

Clinical studies do not clearly support the efficacy of
disulfiram for the treatment of alcoholism in comparison
with placebo.11 In fact, the largest study to date, a Vet-
erans Affairs (VA) multisite cooperative study with more
than 600 veterans, showed that disulfiram- and placebo-
treated patients had similar outcomes.12 Compliance
with the study medication (disulfiram and placebo)
was the best predictor of positive outcome. Nevertheless,
only 19% of the subjects were compliant with the medi-
cation. While this study has often been cited as under-
mining disulfiram’s efficacy, it lacked any systematic
procedures that have been demonstrated to enhance
compliance such as supervised use, administration by a
significant other, or behavioral contracting.13–16 Reject-
ing disulfiram’s use in a clinical setting based on this
study is premature. In fact, disulfiram is unique among
agents for treatment of alcohol dependence in that it
has the potential to foster complete abstinence. It may
be especially useful in the abstinence initiation phase be-
cause it may eliminate impulsive alcohol use, and patients
can time discontinuation around planned lapses or slips.

Clinical reports have suggested that disulfiram can pre-
cipitate a number of psychiatric symptoms, including
delirium, depression, anxiety, mania, and psychosis.17

Disulfiram acts centrally by inhibiting dopamine beta-
hydroxylase, resulting in an excess of dopamine and de-
creased synthesis of norepinephrine. This is the proposed
mechanism of action for precipitation of psychotic and
depressive symptoms.18 However, most clinical reports
indicating psychiatric problems with disulfiram were col-
lected before 1970 when medication dosages were higher
than those used currently and the definitions of the psy-
chiatric symptoms had not been standardized. Aside
from these early clinical reports, there are a few recent,
promising studies of the use of disulfiram in patients
manifesting comorbid psychiatric disorders.17,19 In one
naturalistic study of disulfiram in patients with dual dis-
orders (including schizophrenia, bipolar disorder, anxi-
ety, and personality disorders), there were no reports
of disulfiram worsening psychotic symptoms and disulfi-
ram was thought to be a useful adjunct to appropri-
ate psychiatric medications in the alcohol-use disorder
population.19

Naltrexone

The l-opioid antagonist naltrexone has been FDA ap-
proved for treatment of alcohol dependence since 1994.
Naltrexone was tested in humans after preclinical studies

suggested that opiate antagonists reliably reduce alcohol
consumption under a variety of circumstances.20 The
clinical benefits of naltrexone were first evaluated by
Volpicelli et al,21 who used naltrexone as an adjunctive
treatment to standard psychotherapy in a placebo-
controlled, double-blind, study of 70 recently detoxified al-
coholic volunteers. The results showed that naltrexone-
treated individuals reported lower levels of alcohol craving,
fewer drinks and drinking days, and lower rates of relapse
than did placebo-treated patients. Volpicelli’s initial find-
ings were then replicated and extended by others.22,23 A
meta-analysis of the placebo-controlled trials published
from 1992 to 2000 concluded that naltrexone had a modest
effect on drinking measures.24 Three aspects of naltrexone’s
effects have emerged from these and other studies: (a) it
reduces craving or enhances the ability to maintain absti-
nence; (b) it alters the rewarding experience of intoxication;
and (c) it reduces the priming effect of taking an initial
drink, reducing the likelihood of relapse to heavy drinking.
In addition, a few studies have suggested that ‘‘targeted’’
naltrexone, ie, naltrexone taken not in the traditional daily
dosage as a relapse prevention but taken when experiencing
craving, may be effective in reducing heavy drinking in non-
abstinent individuals.25,26 In all these clinical studies,
naltrexone was effective in the context of a standard effec-
tive psychosocial intervention. In a recently conducted
large, multisite clinical trial, the Combining Medications
and Behavioral Interventions (COMBINE) trial, compar-
ing the efficacy of naltrexone, acamprosate, and behavioral
treatments, naltrexone was shown to have a moderate effect
on alcohol-use outcomeswhenprescribedwitha behavioral
intervention that is similar to primary care visits.27

There are negative studies as well.28,29 The largest neg-
ative study to date is a multisite VA cooperative trial of
627 alcohol-dependent veterans, in which there was no
effect of naltrexone on the percentage of relapse days,
drinking days, and drinks per drinking days.30 It has
been hypothesized that the VA cooperative study results
may not be generalizable to all patients manifesting
alcohol dependence because the veterans were over-
whelmingly male, older, and with longer duration of al-
coholism than the subjects enrolled in previous trials with
naltrexone.31 In addition, subjects manifesting comorbid
major psychiatric disorders, such as posttraumatic stress
disorder (PTSD), major depression, and generalized anx-
iety disorders (GADs), were not excluded (patients with
psychotic disorders were excluded) but did not receive
psychotropics. In contrast, naltrexone was effective in re-
ducing alcohol use in patients manifesting comorbid psy-
chiatric disorders in another study where subjects were
included but only if treated with psychotropic medi-
cations at stable doses for at least 3 months prior to ran-
domization.32 Therefore, patients with better controlled
psychiatric conditions may find naltrexone effective, or
naltrexone may work synergistically with psychotropic
medications in improving drinking outcomes.
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A few other pilot studies have evaluated naltrexone in
dually diagnosed patients. In a retrospective study on 72
psychiatric patients treated with naltrexone for alcohol-
use disorders, 82% of them reduced significantly their
drinking.33 Naltrexone decreased alcohol use and im-
proved depressive symptoms in an open-label study
with patients manifesting alcohol dependence.34 There is
some evidence that clinicians who treat patients with these
disorders do in fact preferentially prescribe medications to
dually diagnosed individuals. In evaluating the utilization
of naltrexone in the VA system nationally, despite a very
low rate (2% of patients with alcohol dependence were pre-
scribednaltrexone), thepresenceofacomorbidmentaldis-
order was one of the clinical factors associated with an
increase likelihood of being prescribed naltrexone.35

To our knowledge, we conducted the only controlled,
randomized clinical trial with naltrexone in 31 patients
manifesting schizophrenia and alcohol dependence.7

Naltrexone-treated patients had fewer drinking days
and heavy drinking days and less craving in comparison
with patients treated with placebo. Overall, naltrexone
was well tolerated and did not cause a worsening of psy-
chosis. The results of the study suggested naltrexone is
safe and effective in conjunction with standard psychoso-
cial and pharmacological treatments in patients mani-
festing schizophrenia. Further studies in patients with
alcohol dependence and schizophrenia are currently
underway.36,37

Disulfiram vs Naltrexone

We conducted a multicenter controlled trial of the effi-
cacy of naltrexone and disulfiram alone and in combina-
tion in individuals (n = 254) with a heterogeneous set of
comorbid mental disorders, many of whom were concur-
rently receiving pharmacotherapy for their symptoms.38

In this 12-week outpatient study, individuals were ran-
domized to 1 of 4 groups: (1) naltrexone alone, (2)
placebo alone, (3) disulfiram and naltrexone, or (4) disul-
firam and placebo. There results showed that some, but
not all, drinking outcomes were significantly better when
assigned to any active medication vs placebo. There was
no overall advantage of one medication over the other,
and no advantage of the combination of both medica-
tions, although disulfiram had some surprising effects, in-
cluding a positive effect on craving. There was a high rate
of abstinence overall, with 177 (69.7%) of all subjects
achieving ‘‘complete’’ abstinence during the 12-week tri-
al. These medications, including the combination, had
tolerable side effects consistent with those seen in nond-
ually diagnosed patients.

A Report on the Effectiveness of Naltrexone and
Disulfiram

The purpose of the present study was (1) to evaluate the
relationship between the diagnosis of a psychotic spec-

trum disorder and treatment outcomes including alcohol
use in response to disulfiram and naltrexone, alone and in
combination; (2) to evaluate what effect these medica-
tions had on the symptoms of psychosis; and (3) to eval-
uate the relationship between psychosis and side effects
and adverse events in response to disulfiram and naltrex-
one, alone and in combination. Because of the relatively
small number of subjects who had schizophrenia alone,
all subjects with disorders within the psychotic spectrum,
including schizophrenia, schizoaffective disorder, and
bipolar disorder, were included for the purposes of
this report. A model of ‘‘psychotic spectrum disorders’’
is supported by previous research,39 and the grouping
of patients with different psychiatric disorders in a cate-
gory of ‘‘severe and persistent mental illness’’ has been
used to develop behavioral treatments for drug abuse.40

Both schizophrenia and bipolar disorder share pro-
nounced and debilitating psychotic symptoms with dev-
astating consequences and share similar treatments.
These disorders are also clinically distinct from the psy-
chiatric disorders most commonly found in samples, like
ours,38 of alcohol-dependent individuals.

Methods

Subjects

This study was approved by the Human Subjects Sub-
committee of the VA Connecticut Healthcare System
and the Northampton and Bedford, Mass, VAs. The
present sample (n = 251, 3 subjects were dropped from
the original sample for this report because of missing
data) consisted of outpatients treated in clinics at these
3 VA sites, who met criteria for a current Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edi-
tion (DSM-IV) major Axis I disorder and alcohol depen-
dence, determined by structured clinical interview,41 and
who were abstinent no more than 29 days. The Alcohol
Dependence Scale (ADS)42 was also administered at
baseline to characterize the severity of alcohol depen-
dence. Those individuals on psychiatric medication
were on a stable regimen (no changes) of psychiatric med-
ication for at least 2 weeks prior to randomization. Ex-
clusion criteria included unstable psychotic symptoms or
serious current psychiatric symptoms, such as suicidal or
homicidal ideation, or medical problems that would con-
traindicate the use of naltrexone and disulfiram, includ-
ing liver function tests over 3 times the normal level.

Treatments

After providing written informed consent, subjects com-
pleted an intake assessment, which included a physical
examination, laboratory assessments, and an interview
with a psychiatrist. Following completion of these base-
line assessments, 254 subjects were randomized to 1 of 4
groups for a 12-week trial, but only 251 were included in
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this analysis because of missing data. Randomization
included (1) open randomization to disulfiram 250 mg
or no disulfiram and (2) randomization to naltrexone
50 mg or placebo in a double-blind fashion. This resulted
in the following groups: (1) naltrexone alone, (2) placebo
alone, (3) disulfiram and naltrexone, or (4) disulfiram and
placebo. The use of a placebo control condition for disul-
firam may lead to the temptation for individuals to sam-
ple alcohol in order to ‘‘test’’ the blind, leaving questions
about safety and the ability to maintain a true medication
blind. For that reason, individuals were randomized to
either disulfiram or no disulfiram, and disulfiram was
dispensed in an open-label fashion. The dispensing of
naltrexone was placebo controlled and double blind.

Study medications were dispensed in bottles with
Microelective Events Monitoring (MEMS) caps in order
to monitor compliance at every visit. Subject participated
in ‘‘treatment as usual’’ at the site from which they were
recruited. All 3 sites relied heavily on intensive rehabili-
tation treatment with supportive housing and recommen-
ded aftercare during early abstinence. The methods from
this study were described in more detail previously.38

Assessments

Primary outcomes were measures of alcohol use. The sub-
stance-abuse calendar, based on the Timeline Follow-
Back Interview,43 was administered by trained research
personnel at each weekly visit to collect a detailed self-
report of daily alcohol and other substance use through-
out the 84-day treatment period as well as for the 90-day
period prior to randomization. Craving was assessed
weekly using the Obsessive Compulsive Drinking and
Abstinence Scale (OCDS).44

Psychiatric symptoms were assessed using the Psy-
chotic Positive and Negative Symptom Scale (PANSS)45

and were administered by the research staff at the base-
line and biweekly during treatment.

Side effects and common adverse symptoms were eval-
uated by the research staff weekly using Hopkins Symp-
tom Checklist.46 The symptoms that are known to be
associated with naltrexone and disulfiram treatment
were specifically evaluated and have been described in
detail previously.38

Data Analysis

The results presented in this article represent a post hoc
analysis of a previously analyzed data set.38 Demo-
graphic, substance-use variables, and psychiatric medica-
tions at baseline and adverse events during treatment
were compared by either diagnosis condition (psychotic
spectrum disorder vs nonpsychotic spectrum disorder) or
condition and medication group using v2 analyses for di-
chotomous and analysis of variance (ANOVA) for con-
tinuous variables. The primary outcome variables were
consecutive days of abstinence, total number of days

of abstinence, and the number of heavy drinking days
(defined as 5 or more standard drinks) per week calcu-
lated from the substance-abuse calendar data. Outcome
variables were analyzed using random effects regression
models with repeated measures47 and a priori contrasts
for the intent to treat sample. The primary contrasts
were (1) the combination of disulfiram/naltrexone vs ei-
ther disulfiram or naltrexone alone, (2) disulfiram alone
vs naltrexone alone, and (3) any medicine vs placebo.
ANOVA models were used for continuous outcomes
not evaluated longitudinally using the same contrasts
(eg, ADS scores, consecutive days of abstinence).

Results

Study Participants

The subjects for this study were all 251 veterans who were
enrolled in the Mental Illness Research Education Clin-
ical Center Naltrexone Disulfiram Treatment Trial.38

The subject characteristics and results have been previ-
ously described in more detail elsewhere.38 Within the en-
tire sample, 66 (26%) subjects met current DSM-IV
criteria for a psychotic spectrum disorder, while 185
(73%) did not. Within the group of patients with psy-
chotic spectrum disorders, 7 (11%) individuals met crite-
ria for schizoaffective disorder, 11 meet criteria for
schizophrenia, and 48 (73%) had bipolar disorder. Within
the group that did not have a psychotic spectrum disor-
der, 150 (81%) had major depressive disorder, 86 (46%)
had PTSD, 26 (14%) had panic disorder, and 20 (11%)
had GAD. These numbers exceed 185 because many sub-
jects had more than one diagnosis. There were no differ-
ences in age, sex, ethnicity, marital status, or education in
a comparison of the subsample of patients who had psy-
chotic spectrum disorders and those who did not (see
table 1). A total of 220 (87.6%) subjects were prescribed
psychiatric medications during the study. As expected,
there were significant differences between the psychotic
spectrum and nonpsychotic spectrum subjects in pre-
scribed atypical antipsychotics (15% vs 2%, respectively,
v2 = 15.58, P = .00), typical antipsychotics use (29.6% vs
17.3%, respectively, v2 = 6.55, P = .01), and lithium (15%
vs 2%, respectively, v2 = 13.41, P = .001). There were no
significant differences between the psychotic spectrum
and nonpsychotic spectrum subjects in prescribed anti-
convulsants. There were significant different in baseline
PANSS-positive scores between those with psychotic
spectrum disorders and those without psychotic spectrum
disorders (10.39 6 2.99 vs 9.46 6 2.55, respectively, F1,62 =
5.55, P = .02) but no significant differences in PANSS-
negative scores or PANSS-general scores.

As a measure of baseline substance use, drinking data
were reported for the first 30 days of the baseline data
that were collected for 90 days before they entered treat-
ment. As shown in table 1, there were no significant
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differences between those with psychotic spectrum disor-
ders and those without in number of years of alcohol use,
number of drinks in the first 30 days of the baseline pe-
riod, drinking days, heavy drinking days, or ADS scores.

Within the group of subjects with psychotic spectrum
disorders, baseline PANSS scores were compared be-
tween diagnostic groups to evaluate group differences
in baseline psychopathology. There were no significant
differences in PANSS-general scores at baseline between

those with schizophrenia and schizoaffective disorder
(n = 18) and those with bipolar disorder (n = 46, 2 had
missing baseline PANSS scores) (25.7 6 6.2 vs 23.6 6

5.5, respectively) or in PANSS-positive scores (11.3 6

3.6 vs 10.4 6 2.7, respectively). There were significant
differences between those with schizophrenia and schiz-
oaffective disorder in PANSS-negative symptoms (12.8 6

4.4) compared with those with bipolar disorder (9.9 6 2.8)
(F1,62 = 10.6, P = .002).

Table 1. Baseline Characteristics

Variable

Sample

Statistics

Nonpsychotic
Spectrum
Disorder
(n = 185)

Psychotic
Spectrum
Disorder
(n = 66)

Total
(n = 251)

Age (mean, SD) 47.49 (8.31) 45.58 (7.24) 46.98 (8.07) F = 2.74 P = 0.10

Gender (n, %) v2 P
Male 181 (98%) 63 (95%) 244 (97%) 1.02 0.31
Female 4 (2%) 3 (5%) 7 (3%)
Total 185 66 251

Race (n, %) v2 P

Native American 7 (4) 1 (1.5) 8 (3) 2.41 0.66
Black 33 (18) 10 (15) 43 (17)
Hispanic 10 (5) 2 (3) 12 (5)
White 134 (72) 52 (79) 186 (74)
Others 1 (1) 1 (1.5) 2 (1)
Total 185 66 251

Marital status (n, %) v2 P

Single 37 (20) 25 (38) 62 (25) 11.0 0.05
Married 23 (13) 4 (6) 27 (11)
Widowed 6 (3) 2 (3) 8 (3)
Divorced 89 (48) 23 (35) 112 (45)
Separated 23 (13) 8 (12) 31 (12)
Living with partner 6 (3) 4 (6) 10 (4)
Total 184 66 250

Education F P
Years (mean, SD) 12.9 (1.8) 12.8 (1.9) 12.9 (1.9) 0.39 0.53

Medicationsa (%) v2 P
Atypical antipsychotics 2 15 5.5 15.58 0.00
Typical antipsychotics 14.5 28.7 18.3 6.55 0.01
Lithium 2.7 15 6 13.42 0.00
Anticonvulsants 26 35 29b 2.61 0.27

Measures of alcohol drinking (mean, SD) F P
Years of ethanol use (lifetime) 25.84 (9.82) 26.65 (8.86) 26.05 (9.57) 0.35 0.55
Number of drinks (30 days) 326.95 (350.11) 264.88 (336.57) 311.36 (347.07) 1.37 0.24
Heavy drinking days (30 days) 14.08 (12.02) 11.68 (11.41) 13.45 (11.89) 1.99 0.16
Drinking days (30 days) 15.33 (12.03) 13.21 (11.72) 14.77 (11.96) 1.53 0.22

ADS total score (mean, SD) 22.20 (8.72) 21.88 (8.79) 22.12 (8.72) F = 0.7 P = 0.80

PANSS baseline score (mean, SD) F P
Positive scale 9.46 (2.55) 10.39 (2.99) 9.71 (2.70) 5.55 0.02
Negative scale 9.92 (3.51) 10.73 (3.55) 10.14 (3.53) 2.52 0.15
General scale 24.86 (5.27) 24.19 (5.51) 24.68 (5.33) 0.75 0.38

Note: ADS = Alcohol Dependence Scale; PANSS = Psychotic Positive and Negative Symptom Scale.
aSome subjects were prescribed more than one medication.
bData for 2 subjects not available.
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Treatment Retention and Medication Compliance

Treatment retention was defined as the number of days
between the first and last medication dose taken based on
the MEMS data. There were no significant differences in
overall retention in the group of subjects with psychotic
spectrum disorders and those without. Further, there
were no significant interactions between the diagnosis
of a psychotic spectrum disorder and treatment group
in treatment retention. Similarly, there was no significant
difference in completion status between subjects with
a psychotic spectrum disorder and those without. The
completion rate in both groups was almost 90% (89%
for subjects with psychotic spectrum disorder and 87%
for subjects without). Medication compliance was high
overall in this study (82.7%), and there were no signifi-
cant differences in the group of subjects with psychotic
spectrum disorders and those without. Further, there
were no significant interactions between the diagnosis
of a psychotic spectrum disorder and treatment group
in medication compliance.

Alcohol-Use and Craving Outcomes

In the entire sample, subjects significantly decreased their
alcohol use from baseline to posttreatment in all outcome
measures. There was a very high overall rate of absti-
nence (177 or 69.7% of the total sample reported 100%
abstinence) during the active phase of the study. Overall,
subjects assigned to either naltrexone or disulfiram
reported significantly fewer drinking days per week
(F1,246 = 5.71, P = .02) and more consecutive days of ab-
stinence (F1,246 = 4.49, P = .04) than those assigned to
placebo. There were no significant differences by treat-
ment condition in the percentage of heavy drinking
days or in the number of abstinent days for the entire
study period. There were no advantages in any of the
measures of alcohol consumption for subjects who re-
ceived both medications compared with those treated
with either active medication alone.

Overall, subjects with psychotic spectrum disorders
had fewer days of consecutive abstinence, fewer total
days of abstinence, and more heavy drinking days than
those without psychotic spectrum disorders. In all,
38% of the subjects with psychotic spectrum disorders
relapsed, compared with 23% of those without (v2 =
5.17, df = 1,P< .05). Further, there were significant inter-
actions between the diagnosis of a psychotic spectrum
disorder and medication condition on several alcohol-
use outcomes. In each case, subjects with psychotic spec-
trum disorders that were treated with active medication
(disulfiram or naltrexone) had significantly better out-
comes when compared with subjects on placebo (see
table 2). Specifically, those with psychotic spectrum dis-
orders who were treated with active medication had sig-
nificantly more days of abstinence (t = 2.8, P = .01) and
fewer total heavy drinking days (t = 2.31, P = .02) when

compared with placebo (see figure 1). There were no
significant differences in outcome in those treated with
naltrexone compared with those treated with disulfiram
and no advantage of the combination compared with
either alone.

Based on the OCDS,48 there were no significant differ-
ences between psychotic spectrum and the no psychotic
spectrum subjects on the total OCDS scores. Subjects
overall reported significantly lower measures of craving
over time. There was no effect of medication condition on
overall OCDS scores (see table 2).

Effect of Study Treatments on PANSS Symptoms

There were neither significant changes in positive, nega-
tive, or general PANSS scores by time nor any significant
interactions of treatment and time in the subsample of
subjects with psychotic spectrum disorders (n = 66).

Safety and Side Effects

Overall, there were significant differences between the
side effects reported by the psychotic spectrum group
and nonpsychotic spectrum group, where subjects with
psychotic spectrum disorders were more likely to report
abdominal pain (59% vs 43%, respectively, v2 = 6.9, P =
.009), sweating (70% vs 57%, respectively, v2 = 5.0, P =
.02), and tremors (61% vs 43%, respectively, v2 = 8.1,
P = .004). There were no significant differences by med-
ication group in abdominal pain, sweating, or tremors
within the group of subjects with psychotic spectrum
disorders.

There were 6 serious adverse events in subjects with
schizophrenia and bipolar disorder out of a total of 14
for the entire sample.38 The adverse events in the subjects
who had schizophrenia or schizoaffective disorder in-
cluded 1 cardiac event (disulfiram/placebo treated).
The adverse events (5) in the subjects who had bipolar
disorder included 1 medical hospitalization (disulfiram/
placebo treated), 3 psychiatric hospitalizations (disulfi-
ram/placebo treated, disulfiram/naltrexone treated, and
placebo treated), and 1 death (placebo treated). The
death was thought to be cardiac but determined not to
be study related because the subject was on placebo.
In the entire sample, there was one alcohol-disulfiram
reaction, but it occurred in an individual with a non-
psychotic spectrum disorder.

Discussion

The results from this 12-week randomized clinical trial of
disulfiram and naltrexone suggest that individuals with
Axis I psychotic spectrum disorders (1) showed no differ-
ence in treatment retention or medication compliance
compared with subjects with nonpsychotic spectrum dis-
orders, (2) had more heavy drinking days and fewer days
of abstinence overall than individuals with nonpsychotic
spectrum disorders, (3) did better if treated with either
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Table 2. Primary Outcome Variables by Diagnosis of Psychotic Spectrum Disorder

Interaction (treatment contrast by psychotic
spectrum disorder)

Disulfiram/
Naltrexone
(mean, SD)

Disulfiram/
Placebo
(mean SD)

Naltrexone
(mean SD)

Placebo
(mean SD)

By Diagnosis
(df = 1,243)
(t, P)

DNd vs DPd

(t, P)
DPd vs Nd

(t, P)

Any
medication
vs Pd (t, P)

Alcohol-use outcomesa

Maximum consecutive days of abstinence 2.05, .04 0.79, .43 1.47, .14 1.50, .14
Psychotic spectrum (n = 66) 69.2 (20.8) 61.1 (28.8) 67.6 (26.1) 47.2 (34.3)
Nonpsychotic spectrum (n = 185) 68.8 (25.5) 75.3 (20.2) 66.7 (25.8) 64.8 (28.3)

Total days abstinentb 3.23, .00 1.07, .29 0.90, .37 2.80, .01
Psychotic spectrum (n = 59) 77.4 (12.8) 78.8 (11.6) 80.4 (7.0) 68.4 (18.8)
Nonpsychotic spectrum (n = 164) 82.3 (4.0) 81.6 (8.3) 79.6 (11.4) 80.8 (8.6)

Total number of heavy drinking days 2.93, .00 1.41, .16 0.81, .42 2.31, .02
Psychotic spectrum (n = 66) 6.06 (11.5) 4.16 (10.8) 2.75 (5.7) 11.57 (15.6)
Nonpsychotic spectrum (n = 185) 1.21 (2.9) 2.20 (8.1) 3.64 (10.8) 2.58 (7.6)

OCDS total score change over timec n n n n z, P z, P z, P z, P Time z, P

Pre
Psychotic spectrum (n = 52) 9.00 (7.4) 1314.2 (7.8) 1310.9 (4.9) 1414.3 (8.9) 121.06, .29 1.60, .11 0.77, .44 0.21, .83 �10.53, .00
Nonpsychotic spectrum (n = 160) 15.2 (8.9) 3910.5 (8.6) 4313.2 (7.8) 3715.7 (7.9) 41

Post
Psychotic spectrum (n = 50) 6.0 (10.4) 13 5.3 (4.4) 12 8.4 (9.3) 14 5.6 (9.1) 11
Nonpsychotic spectrum (n = 158) 5.9 (6.9) 38 3.8 (5.9) 43 5.2 (6.5) 37 4.7 (7.5) 40

Note: OCDS = Obsessive Compulsive Drinking Scale.
aThe alcohol outcome measures were calculated from the TLFB for the entire treatment period of 12 weeks or 84 days.
bdf = 1,215.
cStatistics from the OCDS analyses represent the treatment contrast by psychotic spectrum disorders by time effects.
dDN is disulfiram and naltrexone group, DP is disulfiram and placebo group, N is naltrexone group, and P is placebo group.
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naltrexone or disulfiram compared with placebo, (4) had
no change in psychotic symptoms, and (5) had no more
side effects or adverse reactions than subjects with non-
psychotic spectrum disorders. For both psychotic spec-
trum disorder and nonpsychotic spectrum disorder
patients, there was no clear advantage of the combination
of disulfiram and naltrexone over either alone. This study
supports the use of these medications for the treatment of
alcohol dependence in individuals with comorbid psy-
chotic spectrum disorders.

Results from this study suggest that individuals with
psychotic spectrum disorders are particularly suited for
treatment with medications for alcohol dependence.
This may be because the medication is more effective
in this group of patients or may be in part because
patients with a psychotic spectrum disorder may not
be able to benefit as fully from the forms of treatments
that have been developed for noncomorbid alcohol-
dependent individuals, so medication effects may be
more readily apparent. The high placebo rate in the sub-
jects with nonpsychotic spectrum disorders suggests they
may have benefited more from the psychosocial treat-
ment in direct contrast to those with psychotic spectrum
disorders. Another factor that may have influenced out-
come is that a larger percentage of patients with psychotic
spectrum disorders were on neuroleptics. There are
a number of studies that have suggested that the dopa-
mine system plays an important role in alcohol depen-
dence49 and neuroleptics may influence alcohol-use
outcomes. The small sample size in this study precludes
the evaluation of the role other medications may have
had on substance-use outcomes.

Because the results from this study do not differentiate
between naltrexone and disulfiram in clinical efficacy,
consideration of the clinical characteristics of a patient
and the advantages and disadvantages of these medica-
tions may be the deciding factors in the choice of medi-
cation. Naltrexone’s advantages include its potential to
reduce craving, to alter the rewarding experience of intox-
ication, and to reduce the priming effect of taking an ini-
tial drink and thereby reducing the likelihood of relapse
to subsequent heavy drinking. In contrast to disulfiram,
naltrexone use does not lead to a powerful aversive reac-
tion if patients consume alcohol; therefore, patients may
be more willing to initiate naltrexone treatment and
to continue to take the medication because they know
that drinking is not prohibited. Despite naltrexone’s the-
oretical advantages over disulfiram in terms of fostering
patient acceptance, compliance has been shown to be
a major factor in treatment efficacy of naltrexone as
well.50,51 It should be noted that in our study, there
was no advantage of naltrexone over disulfiram in
measures of compliance. Of interest is the current devel-
opment of a depot preparation of naltrexone52 that may
help address issues of compliance. This depot formula-
tion has not yet been formally tested in this patient
population.

Disulfiram’s advantage is that it definitively fosters
complete abstinence. It is especially useful in the absti-
nence initiation phase because it eliminates impulsive al-
cohol use, although it does not help with use planned over
a several day period. The total prohibition of drinking
may also reduce preoccupation with alcohol because
craving has been shown to be related to perceived avail-
ability of abused substances.53 Results from the main
trial were surprising because we found an unexpected
advantage of disulfiram over naltrexone in levels of crav-
ing,38 which may be consistent with this hypothesis.
Disulfiram’s disadvantages include the potential for
worsening of psychiatric symptoms, reluctance on the
part of clinicians to prescribe it for ‘‘vulnerable’’ popula-
tions, and limited patient acceptance. Based on a careful
evaluation of symptoms on a biweekly basis, we found
no evidence that disulfiram at a dose of 250 mg causes
a worsening of psychotic symptoms. Psychotic spectrum
disorder patients were also compliant with medications
and were no more likely than nonpsychotic spectrum
patients to drink with disulfiram. It must be noted that
this group of subjects were considered clinically stable,
were adequately treated with psychotropic medication,
and were found to have only mild symptoms of psychosis.
Further, only subjects willing to be randomized to disul-
firam who were perhaps highly motivated were included
in this trial. Therefore, results from this trial may not be
generalizable to all dually diagnosed individuals, partic-
ularly those who are more unstable or those not moti-
vated for treatment and who represent a serious
clinical challenge.54

Fig. 1. Total Number of Heavy Drinking Days (defined as 5 or
more standard drinks per day) During Active Treatment for
Subjects With Psychotic Spectrum Disorders vs Those With Other
Axis I Disorders. **Significant difference for any drug vs placebo:
P 5 .014.
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While the study was designed to test these medications
in a ‘‘real-world setting,’’ there are some other limitations
that may influence the generalizability of this study. The
study was conducted in the VA setting, in predominately
male subjects. Subjects were mostly recruited from
settings that relied on intensive rehabilitation with sup-
portive housing, and this may have accounted for the
high rates of abstinence. The lack of systematic data
on psychosocial treatment did not allow for the evalua-
tion of the effect of psychosocial intervention on alcohol-
use outcomes. Further, the small sample size and hetero-
geneity of diagnostic disorders preclude the evaluation of
the effect of these medications on specific diagnostic
groups. Nevertheless, overall our data have clinical utility
and suggest that naltrexone and disulfiram should be
seriously considered for the clinical management of
patients with psychotic spectrum disorders and alcohol
dependence.

Future Directions

Disulfiram and naltrexone represent only 2 of the 3 med-
ications approved by the FDA for the treatment of alco-
hol dependence. Acamprosate (Campral�) was approved
by the FDA in 2004 largely on the basis of 3 pivotal large
European clinical trials, with supporting evidence from
several additional European studies.55 Acamprosate is
a homotaurine derivative, and some studies suggest
that it may attenuate glutamate effects at n-methyl-d-
aspartate glutamate receptors or facilitate the function
of gamma-amino-butyric acid-A receptors.56,57

Acamprosate has been studied in over 16 trials with
over 4500 outpatients.58 Most of the studies showed a sig-
nificant advantage of acamprosate over placebo in absti-
nence and cumulative abstinence.58 A meta-analysis of all
studies published to date with a sample size in the range
of 3077–3204 found that outcomes with acamprosate
were significant but modest,24 with the most robust effect
of acamprosate on cumulative abstinent days. Because
acamprosate is not metabolized in the liver (unique
among the antidipsotropic medications), it may be par-
ticularly useful in patients with alcoholism complicated
by liver disease. It has been used safely with other med-
ications commonly prescribed in alcohol-dependent indi-
viduals (antidepressants, antipsychotics, anxiolytics,
etc.).56 It is recommended for individuals who have
achieved abstinence; therefore, acamprosate may be an
excellent choice for pharmacotherapy when initiated in
a setting where patients have a high likelihood of reach-
ing initial abstinence. Some authors have suggested
acamprosate is indicated for a broad range of patients
with alcohol dependence, although it has not been rigor-
ously tested in severe alcoholism or in patients with seri-
ous Axis I disorders. Unfortunately, in the recent
multisite COMBINE trial, acamprosate had no effect
on alcohol-use outcomes.27

Another promising line of inquiry is the use of atypical
antipsychotics in the treatment of substance-use disor-
ders in comorbid populations. Some recent evidence,
most of it involving clozapine, supports the hypothesis
that the newer generation of antipsychotics may result
in a reduction in comorbid substance misuse in patients
with schizophrenia.59 Most of this evidence is based on
case reports60–63 and retrospective chart reviews.64–66

Clearly, definitive clinical trials are still needed to deter-
mine the efficacy of atypicals in treating substance-use
disorders in individuals with schizophrenia.

Reports have suggested that anticonvulsants may re-
duce alcohol intake and craving.67,68 The most promis-
ing, topiramate, has been shown to decrease drinking
in subjects manifesting alcohol dependence.69 Clinically,
there are case reports of alcohol-dependent patients man-
ifesting comorbid bipolar disorder in whom oxcarbaze-
pine was associated with improvement in psychiatric
symptoms and reduced intake of alcohol and cannabis.70

More recently, in a controlled study with valproic acid in
alcohol dependence and comorbid bipolar disorder, val-
proate therapy was found to decrease heavy drinking in
comparison with placebo.9

Overall, patients with alcohol dependence and comor-
bid psychotic spectrum disorders such as schizophrenia,
schizoaffective disorder, and bipolar disorder, seem to be
particularly well suited to pharmacotherapies to treat
their alcohol-use disorders. Currently, only naltrexone
and disulfiram have been formally evaluated, and studies
are needed to evaluate acamprosate, the latest FDA-
approved medication for alcoholism in the seriously
mentally ill. Exciting new directions include the use of
atypical neuroleptics or anticonvulsants, which enjoy
the advantage of treating both the underlying psychiatric
disorder and the alcohol-use disorder. Of course, these
medications have all been effective in the context of psy-
chosocial interventions, and this underscores the need for
comprehensive treatment for this population.
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