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Abstract

Context—Disulfiram has emerged as a promising treatment for cocaine dependence, but it has
not yet been evaluated in general populations of cocaine users.

Objectives—To compare the effectiveness of disulfiram therapy with that of a placebo condition
in reducing cocaine use and to compare the effectiveness of 2 active behavioral therapies—
cognitive behavior therapy (CBT) and interpersonal psychotherapy (IPT)—in reducing cocaine
use.

Design—Randomized, placebo-controlled, double-masked (for medication condition), factorial
(2x2) trial with 4 treatment conditions: disulfiram plus CBT, disulfiram plus IPT, placebo plus
CBT, and placebo plus IPT.

Setting—A community-based outpatient substance abuse treatment program.
Patients—A total of 121 individuals meeting the criteria for current cocaine dependence.

Interventions—~Patients received either disulfiram (250 mg/d) or placebo in identical capsules.
Medication compliance was monitored using a riboflavin marker procedure. Both behavioral
therapies (CBT and IPT) were manual guided and were delivered in individual sessions for 12
weeks.

Main Outcome Measures—Random regression analyses of self-reported frequency of cocaine
use and results of urine toxicology screens.

Results—Participants assigned to disulfiram reduced their cocaine use significantly more than
those assigned to placebo, and those assigned to CBT reduced their cocaine use significantly more
than those assigned to IPT (/<.01 for both). Findings were consistent across all study samples (eg,
intention to treat, treatment initiators, and treatment completers). Benefits of disulfiram use and
CBT were most pronounced for participants who were not alcohol dependent at baseline or who
fully abstained from drinking alcohol during treatment. Adverse effects experienced by
participants who received disulfiram were mild and were not considerably different from those
experienced by participants who received placebo.

Conclusions—Disulfiram and CBT are effective therapies for general populations of cocaine-
dependent individuals. Disulfiram seems to exert a direct effect on cocaine use rather than through
reducing concurrent alcohol use.

© 2004 American Medical Association. All rights reserved.
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The past 10 years have been marked by important advances in the development of effective
treatments for cocaine dependence.! Disulfiram has recently emerged as one of a few
promising pharmacotherapeutic approaches. Given clinical observations of high rates of
alcohol dependence among cocaine-dependent outpatients,2-8 the initial rationale for
disulfiram therapy was as a strategy to reduce alcohol use among cocaine users.?10 Reduced
alcohol use was hypothesized to concomitantly reduce patients’ exposure to alcohol, which
can be a potent cue for cocaine use; lessen alcohol-related impairments in judgment and in
the ability to resist cravings and offers of drugs!; and reduce exposure to cocaethylene, a
pharmacologically active metabolite of cocaine and alcohol when they are used
concurrently.>12

An initial randomized trial2 of disulfiram therapy in individuals who were cocaine and
alcohol dependent supported the effectiveness of disulfiram therapy for cocaine dependence.
However, that study was not masked because it used a no-medication comparison to control
for patients” expectations of the ethanol-disulfiram reaction.14 Two subsequent randomized
trials1516 of cocaine-dependent individuals undergoing agonist therapies (either methadone
hydrochloride or buprenorphine hydrochloride) suggested that disulfiram may be an
effective treatment for cocaine dependence regardless of whether patients are concurrently
alcohol dependent. These findings suggest that disulfiram may have some direct effects on
cocaine dependence, which seems to be consistent with new evidence from laboratory
studies!’~19 suggesting that disulfiram may affect subjective and physiologic responses to
cocaine.

The present study was conducted to address several gaps in knowledge regarding the effects
of disulfiram therapy on cocaine use by being the first to (1) evaluate a large general
outpatient sample, (2) include a placebo condition to control for medication expectancies,
(3) include alcohol-dependent and non—alcohol-dependent cocaine abusers to evaluate
possible effects of alcohol on the effects of disulfiram, and (4) to combine disulfiram
therapy with either a highly structured coping skills treatment or a less structured behavioral
approach to evaluate the impact of concomitant behavioral treatments with very different
rationales.

Regarding behavioral therapies, cognitive behavior therapy (CBT) has been demonstrated to
be effective in cocaine-dependent samples.13:20 There is also some evidence21-27 suggesting
that CBT may be more effective when combined with medication and that it often has a
delayed main effect that grows stronger at posttreatment follow-up of up to a year. However,
studies evaluating the effectiveness of CBT have often compared it with non-specific control
conditions. The present study was also designed to build on previous literature by comparing
CBT with another active behavioral approach, interpersonal psychotherapy (IPT). Moreover,
the initial study3 evaluating disulfiram therapy in cocaine- and alcohol-dependent
individuals provided some evidence to suggest that disulfiram was more effective when
delivered in conjunction with behavioral therapies that focused on facilitating abstinence
(eg, CBT or 12-step facilitation) compared with a supportive clinical management control
condition. Thus, the present study was also designed to extend those findings by comparing
CBT with a less structured behavioral therapy (IPT).

In this article, we present findings from a 2x2 factorial trial evaluating 2 medication
conditions (disulfiram and placebo) and 2 types of behavioral therapy (CBT and IPT) in a
general outpatient sample of cocaine-dependent individuals. We hypothesized that (1)
disulfiram therapy is more effective than placebo use in reducing cocaine use, regardless of
whether patients also use alcohol, and (2) CBT is more effective than IPT in reducing
cocaine use. Secondary, exploratory hypotheses included the following: (1) disulfiram
therapy is effective without reference to alcohol intake among cocaine abusers who do not
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drink alcohol, (2) disulfiram therapy is effective through reduction of alcohol use among
cocaine abusers who are concurrently alcohol dependent, (3) medication compliance
improves the efficacy of disulfiram therapy, and (4) disulfiram therapy is more effective
when combined with CBT than with IPT.

PARTICIPANTS

Participants were recruited from individuals seeking treatment at the Central Treatment Unit
of the APT Foundation, a nonprofit outpatient substance abuse treatment center in New
Haven, or from respondents to newspaper advertisements. Individuals who met DSM-/V
criteria for current cocaine dependence were included. Individuals were excluded if they (1)
were currently physically dependent on opiates or barbiturates or if their principal drug of
dependence was not cocaine, (2) met lifetime DSM-/V criteria for a psychotic or bipolar
disorder or expressed strong current suicidal or homicidal ideation, (3) had a current medical
condition that would contraindicate disulfiram treatment (eg, hepatic or cardiac problems,
hypertension, or pregnancy), or (4) had been treated for substance use during the previous 2
months. Individuals who were physically dependent on alcohol were eligible for the protocol
after they completed alcohol detoxification.

Participants were administered the Structured Clinical Interview for DSM-1V28 and
underwent a physical examination, including electrocardiography, urinalysis, and laboratory
blood work. A total of 121 of the 154 individuals screened were determined to be eligible
for the study, provided informed consent, and were randomized. Primary reasons for
ineligibility were (1) failure to complete the pretreatment evaluation (n=14), (2) liver or
heart conditions that contraindicated disulfiram treatment (n=8), (3) unwillingness to take
disulfiram (n=4), (4) severe polysubstance dependence that required inpatient treatment
(n=2), (5) work conflicts (n=2), (6) failure to meet current cocaine dependence criteria
(n=1), (7) concurrent opioid dependence (n = 1), and (8) pregnancy (nh = 1). Urn
randomization?® was used to balance treatment groups with respect to baseline severity of
cocaine dependence, sex, and race.

TREATMENTS

Each of the study psychotherapies was manual guided and was delivered to participants in
weekly individual sessions offered over 12 weeks. Participants also met weekly with an
independent clinical evaluator who collected urine and breath specimens, assessed recent
cocaine use, and monitored other clinical symptoms. Methods previously demonstrated to be
comparable in effectiveness to standard medication masking procedures3 were used to
maintain single masking for the psychotherapy condition.

Disulfiram and Placebo—~Participants assigned to disulfiram treatment were prescribed
250 mg of the drug daily; participants assigned to the placebo group received identical
capsules. Participants were cautioned not to drink alcohol, and breathalyzer samples were
collected at each contact and before dispensing of medication each week (results of all
breathalyzer samples collected were negative). Adverse events were monitored weekly.
Medication compliance was monitored via a riboflavin marker procedure3! and was
assessed by a commercial laboratory that evaluated whether each urine specimen collected
was positive for the riboflavin marker.

Cognitive Behavior Therapy—Cognitive behavior therapy was based on the relapse

prevention model of Marlatt and Gordon32 and adapted for use with cocaine users. The goal
of this treatment was abstinence from cocaine and other substances through functional
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analysis of high-risk situations for substance use and the development of effective coping
strategies through skills training. As described in the manual, 33 skill training addressed (1)
understanding patterns of drug use through functional analyses, (2) identifying and coping
with cravings, (3) managing thoughts about drugs and alcohol, (4) developing effective
drug-refusal skills, (5)developing problem-solving skills, (6) developing emergency coping
plans, (7) improving decision-making skills, and (8) using strategies to reduce the risk of
human immunodeficiency virus.

Interpersonal Psychotherapy—Interpersonal psychotherapy3* adapted for use with
cocaine abusers3® has 4 basic characteristics: (1) adherence to a medical model of
psychiatric disorders, (2) a focus on patient difficulties in current interpersonal functioning,
(3) brevity and consistency of focus, and (4) use of an exploratory stance by the therapist
that is similar to that of supportive and expressive therapies. The goals of IPT include the
cessation of cocaine use and the development of more productive strategies for dealing with
social and interpersonal problems associated with the onset and perpetuation of cocaine
dependence.

Therapists—The 16 doctoral-level therapists (7 in IPT and 9 in CBT) who delivered the
study treatments were experienced in and committed to the type of treatment they delivered
in the trial and in treating substance users. Therapists had a mean (SD) of 9.6 (8.4) years of
postdoctoral experience and received training that included (1) a didactic seminar and (2)
completion of at least 1 closely supervised training case. To promote adherence to manual
guidelines, therapists in each condition met regularly with supervisors to discuss case
materials and review session videotapes.

ASSESSMENT

Participants were assessed before treatment, weekly during treatment, and at the 12-week
treatment termination point by an independent clinical evaluator who was masked to
treatment condition. Primary outcome measures were frequency of cocaine use
(operationalized for the random regression analyses as the number of days per week the
participant reported using cocaine) and results of urine toxicology screens (operationalized
as the likelihood of submitting a cocaine-positive urine sample each week). The Substance
Abuse Calendar, similar to the Timeline Followback method,36:37 was administered weekly
during treatment to collect detailed day-by-day self-reports of cocaine use, alcohol use, other
drug use, and medication compliance throughout the 84-day treatment and for the 28 days
before randomization.

Participant self-reports of cocaine use were verified through urine toxicology screens
obtained at every visit. Of 851 urine specimens collected during the treatment phase, 713
(84%) were consistent with self-report, 27 (3%) were negative for cocaine although the
participant reported recent cocaine use, and 111 (13%) were positive for cocaine in cases in
which the participant had denied use. This rate compares favorably with previous
studies®7-39 of cocaine-dependent samples, which have supported the accuracy of self-report
data using the methods described herein.

DATA ANALYSES

The principal analytic strategy was the use of random regression models*® for the 2 primary
outcome variables, with time as a log-transformed variable to represent the greater slope
anticipated in the early weeks of treatment. Baseline frequency of cocaine use
(operationalized as the number of days of cocaine use in the 28 days before randomization)
was used as a covariate for these analyses. In addition to the principal analysis conducted on
the 121 participants randomized to treatment (intention-to-treat sample), supplemental
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analyses also evaluated treatment effects for the 112 participants who initiated treatment, the
87 who completed 3 or more weeks of treatment, and the 53 who completed all treatment
sessions. Results were highly consistent across analysis samples; therefore, results from only
the intention-to-treat sample are presented (a full report of all analyses is available from Dr
Carroll).

Randomized participants who did not initiate treatment or who dropped out of treatment
were followed and interviewed at the 12-week termination point. Of these 68 participants,
49 (72%) were successfully tracked and interviewed. Thus, complete self-report outcome
data were available for 84% of the randomized sample (Figure 1).

SAMPLE DESCRIPTION

Of the 121 participants randomized to treatment, 26% were female, 63% were white, 31%
were African American, and 6% were Hispanic (Table 1). Seventy-seven percent of the
participants were single or divorced, and 55% were working full- or part-time. The mean
age of the participants was 34.6 years. Mean monthly cocaine use at baseline was 16.6 g,
and participants reported using cocaine a mean of 13.0 days in the previous 28 days.
Participants reported drinking alcohol a mean of 9.4 days in the previous 28 days. Fifty-four
percent of the participants met DSM-/V/ criteria for a lifetime diagnosis of alcohol
dependence, and 26% met the criteria for a lifetime diagnosis of alcohol abuse. Fifty-two
percent of the patients met DSM-/V/ criteria for current alcohol abuse or dependence.
Analyses of variance and XZ tests revealed a statistically significant difference between
medication groups on rates of current alcohol abuse or dependence at baseline (disulfiram vs

placebo, 63% vs 41%; X%=6.O; P=.01) but no other statistically significant differences by
treatment group for any other baseline variables.

TREATMENT IMPLEMENTATION

Participants reported taking their medication on 76% of treatment days, and 72% of all urine
specimens were positive for the urine riboflavin marker. Of 825 urine specimens collected
during treatment that were matched to a participant self-report of medication compliance,
94% were consistent with the participant’s self-report. Medication compliance was not
significantly different across psychotherapy conditions (CBT mean [SD], 0.76 [0.26]; IPT
mean [SD], 0.70 [0.32]; F1 99=1.1; £=.30) or across medication conditions (disulfiram mean
[SD], 0.72 [0.28]; placebo mean [SD], 0.73 [0.30]; F1 99=0.04; £=.85).

All psychotherapy sessions were videotaped for supervision and assessment of fidelity to
manual guidelines. To evaluate the discriminability of the 2 types of behavioral therapy, 508
session videotapes (randomly selected early, middle, and late sessions for all participants
who completed =1 session) were rated by evaluators who were masked to the patient’s
treatment condition. The Yale Adherence/Competence Scale, which has been demonstrated
to have excellent reliability and concurrent and factorial validity in several previous
studies,*142 was used for the process ratings. Estimates of interrater reliability were made
based on a sample of 20 videotapes rated by all 11 raters. The model of Shrout and Fleiss*3
for random effects indicated a mean intraclass correlation coefficient estimate of 0.96,
suggesting that the ratings were highly reliable. Random regression analyses suggested that
study treatments were highly discriminable in that (1) CBT therapists used significantly
more CBT interventions than IPT therapists (z=12.4; A<.001) and (2) IPT therapists used
significantly more IPT interventions than CBT therapists (z=10.1; /<.01).
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Moreover, to evaluate the potential effect of therapist effects on findings reported in the
following subsections, we conducted a 1-way analysis of variance on continuous measures
of outcome, including treatment retention, self-reported cocaine use, urine test results, and
medication compliance. No significant effects for therapist were found for any of these
variables, even using liberal Pvalues (P<.25).44

RETENTION BY TREATMENT CONDITION

Of the 121 participants randomized, 112 (93%) initiated treatment. The mean (SD) number
of sessions completed was 8.0 (5.1). One participant was withdrawn from the trial because
of continued high levels of substance use that required inpatient treatment. Fifty-three
participants remained in treatment for the full 12 weeks. Participants who remained in
treatment for the full 12 weeks did not differ from those who did not initiate treatment or
who dropped out in terms of sex, race, route of administration, and the presence of lifetime
affective disorder or antisocial personality disorder. However, participants who were

employed at baseline were more likely to complete treatment (54% vs 31%; X%=6.01; P=.
04), and those diagnosed as having a lifetime anxiety disorder were more likely to drop out

of treatment (27% vs 9%; X%=6.22; P=.01). There were no significant effects of

psychotherapy ( X%:O.07; P=.79) or medication condition (X%=0.99; P=.32) on treatment
completion.

OVERALL EFFECTS OF STUDY TREATMENTS ON COCAINE USE

Random-effects regression models evaluating the effects of the study treatments on the
frequency of self-reported cocaine use are presented in Table 2 and Figure 2. The overall
effect for time was significant, indicating a general reduction in the frequency of cocaine use
over time for the participants as a group (z=-7.48; P<.01). Participants assigned to
disulfiram treatment reduced their cocaine use significantly more than those assigned to the
placebo condition (medicationxtime, z=—2.82; £<.01). Participants assigned to CBT reduced
their frequency of cocaine use significantly more than those assigned to IPT
(psychotherapyxtime, z=—3.06; A<.01). The interaction of medication and psychotherapy
was not statistically significant (medicationxpsychotherapyxtime, z=-1.12; P=.26). When
postattrition data from individuals who dropped out of treatment were included in the
analyses, all effects were consistent with the analyses limited to data collected before
dropout (Table 2).

Results of urine toxicology screens were consistent with the findings based on self-report
data. For the full randomized sample, there was a significant decrease in the frequency of
cocaine-positive urine specimens submitted over time (z=-3.74; P<.01). There was a
significant medicationxtime effect (z=-2.06; P=.04), suggesting a greater reduction in the
likelihood of submitting a cocaine-positive urine specimen for participants assigned to
disulfiram treatment vs placebo use. The psychotherapy conditionxtime effect failed to
reach statistical significance for the urine results (z=—-1.78; £=.07), but it was in the same
direction as the self-report data. Again, there was no evidence of a statistically significant
psychotherapyxmedication interaction (z=—0.96; P=.34).

EFFECTS OF STUDY TREATMENTS IN ALCOHOL-DEPENDENT VS NONALCOHOLIC
SUBGROUPS

As noted previously herein, approximately half of the sample met the criteria for current
alcohol abuse or dependence at baseline. To evaluate the significance of current alcohol
dependence with respect to treatment response, we conducted supplemental analyses using
the same model as described previously herein to evaluate outcomes for (1) participants who
met the current criteria for alcohol abuse or dependence (n=63) and (2) participants who did
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not have a current alcohol diagnosis at baseline (n=58). For the subgroup that met the
criteria for alcohol abuse or dependence at baseline, the overall effect of time on cocaine use
was statistically significant (z=-8.74; £<.001), as was the psychotherapyxtime effect (=
-2.60; P=.01); however, the medicationxtime effect was not significant (z=—1.29; £<.20)
(Table 3).

For the subgroup that did not meet the criteria for alcohol dependence (n=58), there was a
significant overall effect of time on frequency of cocaine use (==-7.15; /<.001), a
significant medicationxtime effect (z=—2.10; P = .04), a significant psychotherapy x time
effect (z=—2.33; P=.03), and a significant 3-way interaction (z=—1.97; P=.05). The latter
suggested that the placebo plus IPT condition was significantly less effective than each of
the other 3 treatment conditions.

Similarly, whether a participant used any alcohol at all during treatment was strongly
associated with the effectiveness of disulfiram treatment in reducing cocaine use. That is, for
the 66 individuals who did not drink alcohol on any treatment days, the medicationxtime
effect was significant (z=—4.2; P=.01), as was the psychotherapyxtime effect (=—-4.4; P=.
01) for frequency of cocaine use. However, for the 35 participants who reported drinking
alcohol on 1 or more days during treatment, the medicationxtime and psychotherapyxtime
effects were not statistically significant, and neither were the overall effects of time. This
suggests that the benefits of CBT and disulfiram use in reducing cocaine use were most
pronounced in participants who abstained from alcohol during treatment. Although
individuals who abstained from alcohol during treatment reported using alcohol on
significantly fewer days in the 28 days before treatment initiation than those who used
alcohol during treatment (6.1 vs 15.4 days; F1 103=30.6; A<.001), those who were abstinent
during treatment were not significantly different from participants who used alcohol during
treatment in terms of whether they met the criteria for current alcohol abuse or dependence
at baseline (53% vs 47%; y2=1.1; P=.29).

Additional exploratory analyses of variance evaluating compliance by treatment condition
and whether the participant reported any alcohol use during the trial suggested that
individuals who were assigned to disulfiram treatment and who used alcohol had lower rates
of medication compliance (61% of urine specimens positive for riboflavin) than those
assigned to the placebo condition who did not drink alcohol (71%), those assigned to
placebo use who did drink alcohol (76%), and those assigned to disulfiram treatment who
did not drink any alcohol during the trial (79%) (medication conditionxalcohol use effect,
Flyg5:3.6; PZO6)

MEDICATION COMPLIANCE AND OUTCOME

To evaluate the impact of medication compliance on cocaine use during treatment,
compliance with medication was added as a time-varying covariate to the random regression
model described previously herein. The covariate was significant, suggesting that
medication compliance was a significant predictor of greater reductions in cocaine use over
time (z=-12.6; P=.001). Nevertheless, the medication xtime (z=-2.4; £=.02) and
psychotherapy xtime (z=-3.6; £=.01) effects remained statistically significant when
controlling for medication compliance.

EFFECTS OF TREATMENT ON ALCOHOL USE

As noted previously herein, all participants were cautioned not to drink alcohol during the
study because of the possibility of the ethanol-disulfiram reaction, and 66 participants
reported no alcohol use during the trial. For participants who reported drinking alcohol on 1
or more days, mean (SD) alcohol use during the 84-day trial was 4.7 (6.3) days (range, 1-33
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days). Random-effects regression models evaluating effects of the study treatments on
alcohol use indicated that as a group, participants reported reducing the frequency of their
alcohol use over time (z=—0.53; /<.01). For the randomized sample (N=121) and the sample
that initiated treatment (n=112), there were no statistically significant effects of medication,
psychotherapy, or their interaction on frequency of alcohol usextime. However, for the
subgroup that remained in treatment for 3 or more weeks (n=87), there was a statistically
significant effect for disulfiram (medicationxtime, 2=-2.68; P=.01). Moreover, when all
postattrition data were included in the analyses, there was a significant medicationxtime
effect for the full randomized sample (z=-2.33; P=02).

ADVERSE EFFECTS OF MEDICATION

Adverse effects were mild, and there were no significant differences in rates of adverse
effects by medication condition. The most frequently reported adverse effect, headaches,
was reported once or more during treatment by 33% of those assigned to placebo use and
34% of those assigned to disulfiram use. Rates of fatigue (28% for placebo vs 34% for
disulfiram), nausea (26% vs 26%), and diarrhea (22% vs 21%) also were not significantly
different by medication condition. There also were no significant differences in reported
adverse effects among the subgroups of participants who drank any alcohol or who used any
cocaine during treatment. There were no participant deaths or serious cardiac events during
the protocol.

COMMENT

The results of this randomized controlled trial of psychotherapies and pharmacotherapies for
cocaine dependence suggest that (1) disulfiram treatment was more effective than the
placebo condition in reducing the frequency of cocaine use and the frequency of cocaine-
positive urine samples over time and (2) CBT was more effective than IPT in reducing
cocaine use during treatment.

This is the first placebo-controlled trial, to our knowledge, to demonstrate that disulfiram
therapy is effective in nonalcoholic cocaine-dependent outpatients. Moreover, these findings
suggest that disulfiram therapy is especially effective for nonalcoholic cocaine users, as the
effects of disulfiram treatment were most pronounced in participants who did not meet the
criteria for current alcohol abuse or dependence and in those who abstained from alcohol
during the trial. The findings disconfirm our hypothesis that disulfiram treatment is equally
effective in alcoholic and nonalcoholic patients but confirm our hypothesis that medication
compliance is associated with better outcomes in the disulfiram group. However, the effect
of medication compliance on outcome was seen in the placebo group as well, and the effect
of disulfiram treatment on reducing cocaine use remained statistically significant even after
controlling for medication compliance.

The unexpected findings regarding the effects of disulfiram treatment on the alcoholic
subgroup might be explained by the differential compliance in the good vs poorer outcome
alcoholic participants. Alcoholic participants who drank while taking disulfiram were
somewhat less likely to be compliant and seemed unable to refrain from continued alcohol
use. When those patients discovered a disulfiram reaction, they effectively broke the
medication masking and either discontinued taking disulfiram entirely or discontinued it
when they wanted to drink alcohol or use cocaine. The patients who did not drink alcohol
did not break the medication masking and thus may have complied with the medication
treatment sufficiently to experience the anticocaine effect.

Paradoxically, this finding confirms (but in an opposite direction) our hypothesis that the
effect of disulfiram treatment on alcoholic cocaine abusers is mediated by its impact on
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alcohol use. Instead of reducing cocaine use through first stopping drinking, the powerful
antidipsotropic effect of disulfiram led drinkers to stop taking disulfiram instead. These
findings further suggest that disulfiram treatment reduces the attractiveness of cocaine in the
same way for alcoholic and non-alcoholic cocaine abusers. This interpretation (ie, that the
effect of disulfiram treatment on cocaine use is not mediated by stopping alcohol use) is
further supported by the finding that the disulfiram/placebo differences were greater in
participants who did not drink alcohol. If disulfiram exerted its effect on cocaine use by
reducing the use of alcohol, a smaller difference would be expected between disulfiram and
placebo in the subgroup that did not drink alcohol during the trial. Also, disulfiram treatment
seemed to be safe in this population, and levels of reported adverse events were mild and
comparable to those reported by patients in the placebo condition.

This study also adds to the growing body of work supporting CBT as a treatment for cocaine
dependence and extends it in 2 ways, first by comparing it with another active
psychotherapy and second by findings that suggest that the effects of CBT, when delivered
with placebo, were not statistically significantly different from CBT or IPT delivered in
conjunction with disulfiram. The former finding is compelling in that IPT was conceived
and implemented as an active control condition and was delivered and supervised by
investigators who were adherents of IPT.4246 That the effectiveness of CBT relative to that
of IPT was robust across analysis samples and the alcoholic/nonalcoholic groups is also
notable, given findings from the general psychotherapy literature4’-4° that comparisons of 2
active behavioral conditions often result in comparable effects. Regarding the former finding
(the lack of evidence of a CBT-disulfiram interaction effect), Figure 2 and the analysis of
the non-alcohol-dependent subgroup suggested a pattern of findings that was consistent with
additive®0:51 effects of the study treatments. That is, results suggest poorest outcomes for the
group assigned to IPT plus placebo, and offering either CBT or disulfiram was associated
with optimal outcomes in this sample; combining the two provided little additional
incremental benefit.

Limitations of the present study include that, as in other trials in cocaine-dependent
populations, 50% of individuals who began treatment did not complete it (although, on
average, patients attended 67% of sessions offered). Although this underlines that available
treatments could, and should, be made more attractive to patients, it is also important that
attrition was unlikely to undercut the validity of the conclusions that may be drawn from the
study because (1) differential attrition by treatment condition was not seen, (2) statistical
methods were used that are less sensitive to missing data and allow use of all data collected
from all participants, (3) postattrition data were collected from 73% of the dropouts, and (4)
analyses that included data collected after dropout were highly consistent with analyses
limited to data collected from participants while they were in treatment.>2

In summary, this study provides the strongest evidence to date regarding the effectiveness of
disulfiram treatment in reducing cocaine use in that it was the first to be placebo controlled
and to include a comparatively large outpatient sample of cocaine-dependent individuals.
Furthermore, by including alcohol-dependent and non—-alcohol-dependent cocaine abusers,
the results of this trial strongly suggest that the effect of disulfiram treatment on cocaine use
was not related to cessation of concurrent alcohol use because its superiority to the placebo
condition was greater in those who did not drink. Disulfiram treatment was efficacious in
patients without a current diagnosis of alcohol abuse or dependence or who refrained from
drinking alcohol but was not statistically significantly different from placebo among patients
who drank alcohol during the trial. Hence, the use of disulfiram in alcoholic cocaine abusers
should be combined with efforts to enhance patient commitment to alcohol abstinence.
Alcohol use during treatment was strongly related to cocaine use,® independent of the
patient’s medication condition.

Arch Gen Psychiatry. Author manuscript; available in PMC 2013 June 07.
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Moreover, if research continues to support the efficacy of disulfiram treatment in varied
samples of cocaine abusers, it is important to remember that even the most powerful
pharmacotherapies for substance use disorders can be rendered ineffective unless delivered
with adequate psychosocial treatment (eg, McLellan et al>3) and that carefully targeted
behavioral therapies can dramatically enhance pharmacotherapy compliance and
effectiveness.>45° Although the effects of disulfiram treatment were comparable when
delivered with CBT or IPT, both approaches were active behavioral therapies delivered by
experienced clinicians. Disulfiram treatment compliance and hence outcome might be lower
when used in combination with less structured behavioral approaches.>®
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154 Individuals Screened

33 Not Randomized

121 Eligible and Randomized

112 Initiated Treatment

9 Did Not Initiate Treatment
(6 Are Followed at 12 wk)

1 Removed From Treatment

58 Did Not Complete Treatment

53 Completed Treatment and the
Posttreatment (12-wk) Interview

43 of 59 (73% of Dropouts)
Completed the 12-wk
Posttreatment Interview

Figure 1.

Diagram of participant recruitment, retention, and follow-up.
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Figure2.
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Cocaine Use, d

A CBT + Disulfiram
@ |PT + Disulfiram
A\ CBT + Placebo
A O IPT + Placebo

Treatment Week

Frequency of cocaine use by treatment week. Effects are estimates from random regression

analyses. CBT indicates cognitive behavior therapy; IPT, interpersonal psychotherapy.
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Table 2
Effects of Study Treatments on Cocaine Use ™
Self-report Data Urine Data
z P Value z P Value

Intercept 3.43
Med 0.19
Psych 0.95
Med x psych 0.80
Slope -7.48
Med x time -2.82
Psych x time -3.06
Med x psych x time -1.12
Covariate 8.65

<.001
.85
.34
42
<.001
<.001
<.001
.26
<.001

All Participants Randomized (N = 121, Observations = 917 760)

-1.50 13
0.71 48
0.44 .66
1.57 12
-3.74 <.001
-2.06 .04
-1.78 .07
-0.96 .34
3.81 <.001

Intercept 2.96
Med -0.11
Psych 0.55
Med x psych 0.61
Slope -7.81
Med x time -2.61
Psych x time -2.57
Med x psych x time -1.39
Covariate 7.20

<.001
91
.58
.54

<.001
.01
.01
.16

<.001

All Participants Randomized, Including Postattrition Data for All Dropouts (n = 121, Observations = 1325)

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

Intercept 3.34
Med -0.06
Psych 1.30
Med x psych 0.89
Slope -7.25
Med x time -2.65
Psych x time -3.23
Med x psych x time -1.14
Covariate 8.24

<.001
.95
19
.37
<.001
.01
<.001
.25
<.001

All Randomized Participants Who Began Treatment (n = 112, Observations = 908 753)

-1.86 .06
0.75 45
0.45 .65
1.30 19

-3.48 <.001

-2.03 .04

-1.79 .07

-0.76 45
3.95 <.001

Abbreviation: NA, not applicable.

Definitions: Med, main effect for medication condition (disulfiram vs placebo); Psych, main effect for psychotherapy condition (cognitive-

Page 18

behavioral therapy vs interpersonal psychotherapy); Med x psych, main effect of interaction; Slope, main effect for time; Med x time, effect of
study medication across time (negative zvalue indicates greater slope for disulfiram); Psych x time, effect of psychotherapy condition across time

(negative zvalue indicates greater slope for cognitive-behavioral therapy); Covariate, effect for baseline severity of cocaine use.

*
Frequency of cocaine use by week (self-reported) and likelihood of submitting a cocaine-positive urine sample by week; results of random-effects
regression, with baseline severity of cocaine use as a covariate (days of cocaine use in the previous 28 days).
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Table 3

Effects of Study Treatments on Frequency of Cocaine Use During Treatment by the Presence of Current
DSM-1V Alcohol Abuse or Dependence at Baseline: Results of Random Regression Analyses

Cocaine Use

z

PValue

Participants Who Met the Criteriafor Alcohol Abuse or Dependence at Baseline (n = 63)

Intercept 4.30
Med 0.11
Psych 0.67
Med x psych 1.14
Slope -8.74
Med x time -1.29
Psych x time -2.60
Med x psych x time 0.70
Covariate 6.04

<.001
91
.50
.26

<.001
.20
.01
48

<.001

Participants Who Did Not Meet the Criteria for Alcohol Abuse or Dependence at Baseline (n = 58)

Intercept 411
Med 0.50
Psych 0.49
Med x psych 0.18
Slope -7.15
Med x time -2.10
Psych x time -2.33
Med x psych x time -1.97
Covariate 6.29

<.001
.62
.63
.85

<.001
.04
.03
.05

<.001

Definitions: See Table 2.
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