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Abstract

Aim s. To evaluate disul® ram and three forms of manual guided psychotherapy for individuals with cocaine

dependence and concurrent alcohol abuse or dependence. Design. Randomized controlled trial. Setting.

Urban substance abuse treatment center . Participants. One hundred and twenty-two cocaine/alcohol

abusers (27% female; 61% African-American or Hispanic). Interventions. One of ® ve treatments

delivered over 12 weeks: cognitive behavioral treatment (CBT) plus disul ® ram; Twelve Step facilitation

(TSF) plus disul ® ram; clinical management (CM ) plus disul ® ram; CBT plus no medication; TSF plus no

medication. M easurem ents. Duration of continuo us abstinence from cocaine or alcohol; frequency and

quantity of cocaine and alcohol use by week, veri® ed by urine toxicology and breathalyzer screens. Findings.

Disul® ram treatment was associated with signi ® cantly better retention in treatment, as well as longer duration

of abstinence from alcohol and cocaine use. The two active psychotherapies (CBT and TSF) were associated

with reduced cocaine use over time compared with supportive psychotherapy (CM ). Cocaine and alcohol use

were strongly related throughout treatment, particularly for subjects treated with disul ® ram. Conclusions.

For the large proportion of cocaine-dependen t individuals who also abuse alcohol, disul ® ram combined with

outpatient psychotherapy may be a promising treatment strategy. This study underlines (a) the signi ® cance

of alcohol use among treatment-seeking cocaine abusers, (b) the promise of the strategy of treating co-morbid

disorders among drug-dependent individuals, and (c) the importance of combining psychotherapy and

pharmacotherapy in the treatment of drug use disorders.

Introduction

Currently, there is no treatment that has been

demonstrated to be broadly effective in general

populations of cocaine-dependent individuals.1,2

While some behavioral therapies have been

shown to be effective,3,4 and some pharma-

cotherapies have shown promise,1,5 there are cur-

rently no medications of established effectiveness

for the treatment of cocaine dependence.

Treatment of a co-morbid disorder that is

thought to play a role in the etiology or perpetu-

ation of a principal disorder has been proposed

as a promising strategy in the treatment of sub-

stance dependence disorders. Examples include

antidepressant treatment in depressed alcohol-,6

cocaine-7 and opioid-dependent populations,8

and anxiolytic treatment of alcoholics with anxi-

ety disorders.9 However, pharmacological treat-
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ment of a co-morbid substance dependence dis-

order has not been evaluated as a strategy to

treat another, co-occurring substance use dis-

order.

Concurrent alcohol dependence is a signi® cant

problem among the majority of cocaine-

dependent individuals in both community and

clinical samples. Regier and colleagues10

reported that 85% of subjects in the Epidemio-

logic Catchment Area (ECA) study who met

criteria for cocaine dependence also met criteria

for alcohol abuse or dependence. In a sample of

298 treatment-seeking cocaine abusers, 62% had

a life-time history of alcohol dependence.11

Co-morbid alcohol± cocaine dependence has

been associated with more severe dependence,

poorer retention in treatment and poorer out-

come with respect to either disorder alone.12 ± 14

Several factors may support a strong relation-

ship between alcohol and cocaine dependence.

First, alcohol may be used by cocaine users to

attenuate negative acute effects of cocaine or

cocaine withdrawal symptoms.15 Secondly, once

regular cocaine and alcohol use is established, it

may be dif® cult to abstain from one substance

without renouncing the other. In particular,

alcohol may become a powerful conditioned cue

for cocaine use through repeated pairings with

cocaine. Similarly, alcohol’ s disinhibiting effects

may impair users’ judgement and control over

cocaine use. Thirdly, Jatlow and colleagues16

have identi® ed cocaethylene, a centrally active

metabolite of cocaine and alcohol, which may

enhance and extend cocaine euphoria.17,18

Potentiation of cocaine euphoria through alcohol

use may increase cocaine users’ vulnerability to

secondary alcohol dependence.

In a pilot trial with 18 ambulatory cocaine-

dependent individuals who also met criteria for

alcohol abuse or dependence,19 we found that,

compared with naltrexone, disul® ram treatment

resulted in signi® cantly fewer days of alcohol and

cocaine use and longer sustained periods of

abstinence from both alcohol and cocaine. The

rationale for disul® ram was several-fold: ® rst,

reducing alcohol use through pharmacotherapy

may reduce exposure to a powerful conditioned

cue for cocaine use, as well as alcohol-related

disinhibition and impairment of judgement that

could lead to cocaine use; secondly, reduced

alcohol use may reduce cocaethylene effects and

thus perceived reduction of reinforcing aspects of

cocaine;20 thirdly, disul® ram may have a direct

effect on cocaine use by accentuating negative

stimulant effects of cocaine.21,22 However, that

pilot study,19 while consistent with other reports

from uncontrolled studies,23 suggesting the effec-

tiveness of disul® ram among cocaine abusers,

was limited by the small sample size and a phar-

macological comparison group of unknown

ef® cacy with this population (naltrexone).

Regarding the effectiveness of psychotherapy,

our previous work with cocaine-dependent pop-

ulations has suggested that cognitive± behavioral

treatment may be more effective with more

severely dependent cocaine users24 and is associ-

ated with continued reductions of cocaine use

after the treatment termination, compared with

supportive clinical management.4 While cogni-

tive± behavioral treatments have comparatively

high levels of empirical support for substance use

disorders,1,25 traditional, disease model treat-

ments are much more broadly used in clinical

settings, despite their weaker level of empirical

support. One randomized trial of group therapies

reported no signi® cant main effects in a compari-

son of a traditional, Twelve-Step orientated

treatment with respect to cognitive± behavioral

relapse prevention for cocaine dependence,26 but

the lack of a control group complicated the

interpretation of the magnitude of treatment

effects.

In this report we present results from a ran-

domized clinical trial evaluating ® ve treatments

for ambulatory cocaine-dependent individuals

with comorbid alcohol abuse or dependence: (1)

disul® ram in combination with cognitive± behav-

ioral treatment (CBT), (2) disul® ram in combi-

nation with Twelve-Step facilitation (TSF), a

disease-model approach, (3) disul® ram in com-

bination with clinical management (CM), a psy-

chotherapy control condition, (4) CBT alone

and (5) TSF alone. We chose a no-medication

over a placebo control condition because we

hypothesized that disul® ram would exert effects

primarily through patient expectations of the

unpleasant disul® ram± ethanol reaction, and thus

a placebo condition would not be an appropriate

control for expectation effects.30 We hypothe-

sized that, ® rst, disul® ram would be more effec-

tive than no medication in reducing alcohol and

cocaine use. Secondly, CBT and TSF would be

more effective in reducing both cocaine and

alcohol use than the control condition, CM.

Thirdly, reductions of alcohol use would be

associated with reductions in cocaine use.
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M ethods

Subjects

Subjects were recruited from individuals seeking

treatment at the Central Treatment Unit of the

APT Foundation, a non-pro® t substance abuse

treatment center af® liated with Yale University

in New Haven, Connecticut, or from respon-

dents to newspaper advertisements or public ser-

vice announcements. Subjects were included

who met DSM-III-R criteria for current cocaine

dependence and for alcohol dependence or

abuse. Individuals were excluded who (1) were

currently physically dependent on opiates or bar-

biturates, or whose principal drug of dependence

was not cocaine, (2) met life-time DSM-III-R

criteria for a psychotic or bipolar disorder, or

expressed signi® cant suicidal or homicidal ide-

ation, (3) had a current medical condition which

would contraindicate use of disul® ram, (4) had

been treated for substance use during the pre-

vious 2 months or who were currently involved

in psychotherapy or pharmacotherapy for any

other psychiatric disorder, or (5) had conditions

of probation or parole requiring reports of drug

use to of® cers of the court (and hence undercut

the validity of self-reports of substance use).

Patients who cleared initial screening were

administered sections of the Structured Clinical

Interview for DSM-III-R (SCID)27 to rule out

major psychiatric disorder. Urinalyses and blood

laboratory work were conducted for medical

clearance. One hundred and twenty-two of the

187 individuals screened were determined to be

eligible for the study, provided informed consent

and were randomized. Primary reasons for ineli-

gibility were (1) failure to complete pretreat-

ment, medical, or psychiatric evaluation

(n 5 25), (2) insuf® cient current alcohol or

cocaine use to meet abuse/dependence criteria

(n 5 15), (3) a medical condition that contraindi-

cated disul® ram treatment (n 5 12), (4) recent

inpatient treatment (n 5 7), (5) unwillingness to

take disul® ram (n 5 2), (6) inability to read or

understand English (n 5 2) and (6) psychiatric

exclusion (n 5 2).

Therapists

The 12 therapists (nine males, three females)

who delivered study treatments were experienced

in and committed to the type of treatment they

delivered in the trial (four doctoral-level psychol-

ogists conducted CBT, two masters’ level clini-

cians conducted TSF, and six psychiatrists

conducted CM) and in treating substance users.

Therapists averaged 7.9 years (SD 4.0) of

experience and saw an average of 17.7 subjects

in the trial. All therapists received training which

included (1) a 2 day didactic seminar in which

the treatment manual, study aims and proce-

dures and videotaped case examples were

reviewed, and (2) completion of at least one

closely supervised training case. To promote

adherence to manual guidelines, therapists in

each condition met regularly with supervisors to

discuss case material and review session

videotapes.

To evaluate the potential in¯ uence of therapist

effects28 on ® ndings reported herein, we conduc-

ted a one-way analysis of variance on continuous

measures of treatment retention, cocaine use,

alcohol use and disul® ram compliance. No

signi® cant effects for therapist were found for

any of these variables, even using liberal (0.20) p

values. This suggests that results presented

below were not strongly in¯ uenced by the

unique characteristics of the therapists partici-

pating in this trial and would generalize to other

groups of therapists with similar backgrounds

and training using the treatment manuals and

methods presented here.

Treatments

Each of the study treatments was manual-guided

and delivered to patients in weekly individual

sessions offered over 12 weeks. Sessions were

offered twice weekly for the ® rst month and

weekly thereafter. Subjects also met weekly with

an independent clinical evaluator who collected

urine specimens, assessed cocaine and alcohol

use and monitored other clinical symptoms. To

maintain a single blind, procedures found to be

comparable in effectiveness to standard medi-

cation blinding procedures were used,29 where

the clinical evaluator saw patients in an of® ce

physically separated from the of® ces in which

therapy was conducted and instructed patients

not to disclose details of their therapist or treat-

ment.

Disul® ram

Subjects assigned to disul® ram initiated medi-

cation with 250 mg of disul® ram, with a maxi-

mum dose of 500 mg/day and a modal dose of
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261.5 mg. Dosage adjustments were made by a

study psychiatrist in response to reported side

effects and intensity of disul® ram reactions for

subjects who reported drinking. The study nurse

monitored disul® ram ingestion twice weekly for

the ® rst month of treatment and weekly there-

after. Medication compliance was monitored via

a ribo¯ avin compliance procedure used in pre-

vious large-scale studies.30,31 Overall, subjects

reported taking the medication as prescribed

66.8% of treatment weeks. Ribo¯ avin markers

matched self-reported compliance for 88.2% of

specimen, with only 7.6% of 327 urines tested

negative for ribo¯ avin when the patient reported

taking medication. Medication compliance was

not signi® cantly different across psychotherapy

conditions (CBT mean 63.3%, TSF mean

65.4%, CM mean 72.1%, F 5 0.75, NS).

Cognitive± behavioral coping skills training (CBT)

The cognitive± behavioral treatment was based

on Marlatt’ s32 relapse prevention model, adapted

for use with cocaine users.33 The goal of this

treatment was abstinence from cocaine, alcohol

and other substances through identi® cation of

high risk situations for substance use and the

implementation of effective coping strategies. As

described in the manual, skill training covered:

(1) reducing exposure to cocaine and alcohol

cues, (2) fostering resolution to stop both

cocaine and alcohol use through exploring posi-

tive and negative consequences of continued use,

(3) self-monitoring to identify high risk situa-

tions, (4) recognition of conditioned craving and

development of strategies for coping with crav-

ing, (5) identi® cation of seemingly irrelevant

decisions which could culminate in high risk

situations, (6) preparation for emergencies and

coping with a relapse to substance use, and (7)

identifying and confronting thoughts about

alcohol and cocaine. Material discussed during

sessions was supplemented with extra-session

tasks intended to foster practice of coping skills.

Twelve-Step facilitation (TSF)

This treatment34 was adapted from that used in

Project MATCH35 and is grounded in the con-

cept of substance dependence as a spiritual and

medical disease. While this treatment is not

Alcoholics Anonymous, its content is intended to

be consistent with the Twelve Steps of Alco-

holics Anonymous (AA), with primary emphasis

given to Steps 1± 5, and with treatment programs

that emphasize a disease model. Beyond absti-

nence from all psychoactive substances, a major

goal of the treatment is to foster active partici-

pation in self-help groups. Patients are actively

encouraged to attend AA or Cocaine Anony-

mous meetings, become involved in traditional

fellowship activities, and maintain journals of

their self-help group attendance and partici-

pation.

Clinical management (CM )

Clinical management was adapted for use with

cocaine dependent individuals24 from the guide-

lines developed by Fawcett and colleagues.36

The provision of clinical management was

intended (1) to provide non-speci® c, common

factors of a psychotherapeutic relationship,

including a supportive doctor± patient relation-

ship, education, empathy and the instillation of

hope, without providing active ingredients

speci® c to CBT or TSF, (2) to provide medi-

cation management as well as opportunity to

monitor patients’ clinical status and treatment

response, and (3) to provide a convincing thera-

peutic rationale and so foster greater retention in

the protocol and compliance with medication.

These features, although desirable in a psy-

chotherapy control condition because they

address many ethical and methodological con-

cerns, may be powerfully therapeutic on their

own and thus also act as much more stringent

tests of active psychotherapies than would alter-

natives such as no-treatment or waiting list con-

trol conditions, which would provide neither

non-speci® c elements nor a persuasive thera-

peutic rationale.

Treatment implementation

All training and main phase sessions were

videotaped for supervision and process assess-

ment. To evaluate discriminability of the three

forms of psychotherapy, session videotapes were

rated by blind evaluators using a modi® cation of

the NIMH Collaborative Study Psychotherapy

Rating Scale37 which assesses therapists’ delivery

of interventions characteristic of the three treat-

ments evaluated here. Preliminary analyses of

742 sessions, with each session rated by raters

who were blind to treatment condition, showed:
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(1) CBT therapists were signi® cantly more likely

to engage in CBT interventions than TSF or

CM therapists, (2) TSF therapists were

signi® cantly more likely to engage in TSF inter-

ventions than CBT or CM therapists, and (3)

CM therapists were signi® cantly more likely to

engage in CM interventions than TSF or CBT

therapists.

Other treatment process indicators suggested

that psychotherapies were implemented as

speci® ed in the respective treatment manuals.

For example, a critical component of the TSF

treatment was promoting patients’ involvement

with self-help groups. Self-help involvement dur-

ing treatment was signi® cantly higher for

patients assigned to TSF (13.8 days mean days

of self-help group attendance) with respect to

those assigned to CBT (1.1 days, F 5 11.8,

p , 0.001) or patients assigned to CM (5.4 days;

F 5 5.2, p , 0.05). Similarly, comparison of pre-

treatment to post-treatment scores on an adap-

tation of the Situational Competency Test38 for

use with cocaine users indicated that subjects

assigned to CBT had a signi® cantly larger

increase in proportion of responses suggesting

acquisition of cognitive± behavioral coping skills

(psychotherapy by time effect, F 5 4.76,

p 5 0.14) than subjects assigned to TSF or CM.

Outcome assessment

Patients were assessed before treatment, weekly

during treatment, and at termination by an inde-

pendent clinical evaluator. Primary outcome

measures were duration of periods of abstinence

from cocaine, alcohol and both substances sim-

ultaneously, frequency of cocaine use (number

of days per week the subject reported using

cocaine while in treatment), quantity of cocaine

use (grams per week), frequency of alcohol use

(number of days subjects reported at least one

standard drink per week), and quantity of

alcohol use (number of standard drinks per

week).

Patient self-reports of cocaine were veri® ed

through urine toxicology screens which were

obtained at every visit. Of 683 urine specimens

collected, 81.4% were consistent with patient

self-report, 4.7% were negative for cocaine

although the patient reported recent cocaine use,

and 13.8% were positive for cocaine in cases

where the patient had denied use. This rate is

consistent with previous studies of outpatient

cocaine-dependent samples24,39 and suggests that

self-reported substance use was, for the most

part, valid in this study. In cases of discrepancy

between self- and toxicology reports, the source

of data which indicated cocaine use was used in

outcome analyses. Self-reports of alcohol use

were veri® ed by breathalyzer, also conducted at

every visit. Of 686 breathalyzer samples col-

lected, 96.3% were negative for alcohol use, and

only two patients ever had levels above 0.01.

Data analyses

The principal analyses for effects of study treat-

ments were (1) c 2 and survival analyses for

dichotomous outcome variables, (2) analysis of

variance for continuous summary variables, such

as weeks in treatment and duration of abstinence

and (3) random effects regression models40,41 for

continuous outcome variables which were mea-

sured across time (cocaine and alcohol use by

treatment week), using MIXREG software42

(random-intercepts model). The primary con-

trasts were: (1) medication (disul® ram versus no

medication), (2) active psychotherapy versus

psychotherapy control (CBT and TSF versus

CM), (3) active psychotherapy type (CBT versus

TSF) and (4) psychotherapy/pharmacotherapy

interaction (interaction of medication and psy-

chotherapy type (CBT versus TSF). Because

there was no control condition for the CM/

disul® ram treatment, no interaction term for

active psychotherapy versus control by medi-

cation was necessary.

Outcome analyses were conducted on the fol-

lowing samples: the 122 subjects randomized to

treatment (intention to treat sample), the 117

subjects who initiated treatment (treatment

exposed), and the 39 subjects who completed

the full 12-week course of treatment and who

were determined to be fully compliant with

medication (compliant treatment completers).

Unless otherwise noted, results are consistent

across analysis samples, and only results from

the treatment exposed analyses are presented

here.

Results

Sample description

Of the 122 subjects randomized to treatment,

27% were female, 39% were white, 59% were

single or divorced, and 43% were working full-
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or part-time. Twenty-three per cent had some

college education, 47% had a high school edu-

cation only and 30% did not complete high

school. The mean age of the sample was 30.8

years (SD 5.5). Mean cocaine use at baseline

was 4.0 of cocaine per week (SD 5.1) and sub-

jects reported using cocaine a mean of 14.1 days

(SD 8.1) of the past 30 days. Mean alcohol use

was reported at 11.6 standard drinks (SDU) per

drinking occasion (SD 8.1) and subjects

reported drinking a mean of 17.2 days of the past

30 days. Subjects reported an average of 7.5

years (SD 4.4) of cocaine dependence and 7.3

years of alcohol abuse (SD 6.2). Seventy-seven

per cent reported predominantly freebase use of

cocaine, 20% were intranasal users, and 3% were

i.v. users. Fifty-three per cent had some previous

exposure to treatment. All subjects met current

DSM-III-R criteria for cocaine dependence,

85% for alcohol dependence and 15% met cri-

teria for alcohol abuse. Regarding non-substance

psychiatric disorders, 20% met criteria for a life-

time affective disorder, 8% met criteria for a

life-time anxiety disorder, 53% met criteria for

antisocial personality disorder and 51% for any

other Axis II disorder. Analyses of variance and

c 2 tests revealed there was a statistically

signi® cant difference between psychotherapy

groups for baseline frequency of alcohol use

(F 5 4.92, p 5 0.009), and lower baseline cocaine

use for subjects assigned to disul® ram versus no

medication (2.9 versus 4.6 g/week, F 5 4.3,

p , 0.05), but no other statistically signi® cant

differences by treatment group for any other

baseline variables (Table 1).

Attrition

Of the 122 subjects randomized, 117 (96%)

initiated treatment. The mean number of ses-

sions completed was 7.5 (SD 4.7). Eight subjects

were removed from the protocol, one because of

failure to comply with medication for 2 or more

weeks, one because of medication side effects (a

rash), four due to clinical deterioration and two

received administrative discharges. The remain-

der of early terminators were due to dropouts.

Subjects who remained in treatment the full 12

weeks/16 sessions (n 5 39) did not differ from

those who did not start treatment or dropped out

(n 5 83) in terms of gender, race, employment

status, route of administration, presence of life-

time affective, anxiety or antisocial personality

disorder, but those who met criteria for a non-

ASP Axis II disorder were signi® cantly more

likely to complete treatment than those who did

not (48.1% versus 23.1%, c 2 5 7.6, p , 0.01).

The CBT/disul® ram group had the highest

rate of retention (mean 8.8 weeks), followed by

CM/disul® ram (8.4 weeks), TSF/disul® ram

(8.0), CBT/no medication (6.3) and TSF/no

medication (5.3). By medication condition, sub-

jects assigned to disul® ram treatment were

retained signi® cantly longer than those assigned

to no medication (8.4 versus 5.8 weeks, F 5 8.7,

p , 0.05). No signi® cant differences in retention

by psychotherapy were found.

Outcome analyses

Duration of abstinence from cocaine and alcohol.

As shown in Table 2, there was a signi® cant

effect for disul® ram on consecutive weeks of

cocaine abstinence (F 5 7.67, p , 0.05), con-

secutive weeks of alcohol abstinence (F 5 14.38,

p , 0.001) and weeks of consecutive abstinence

from both cocaine and alcohol (F 5 9.49,

p , 0.01). Effect sizes (d) for disul® ram com-

pared with no medication on duration of absti-

nence from cocaine, alcohol and both were,

respectively, 0.42, 0.68 and 0.46. In addition,

compared with the control condition (CM), the

two active psychotherapies (CBT and TSF),

were associated with signi® cantly longer periods

of abstinence from cocaine (F 5 3.80, p 5 0.05)

and simultaneous abstinence from both cocaine

and alcohol (F 5 4.02, p 5 0.04). Effect sizes for

the active psychotherapies compared with CM

on duration of abstinence were 0.16 for cocaine,

0.11 for alcohol and 0.18 for both cocaine and

alcohol. Neither the comparison of the two

active psychotherapies (CBT versus TSF) nor

the medication/psychotherapy interaction were

signi® cant for these variables.

Rates of subjects who were abstinent from

cocaine for 3 or more consecutive weeks during

treatment, which has been found to be associ-

ated with better outcome at follow-up,4 were

58% (CBT/disul® ram), 52% (TSF/disul® ram),

30% (CM/disul® ram), 30% TSF/no medication)

and 28% (CBT/no medication) (medication,

c 2 5 3.12, p 5 0.07). Rates of subjects who were

abstinent from alcohol for 3 or more consecutive

weeks were 60% (TSF/disul® ram), 54% (CBT/

disul® ram), 48% (CM/disul® ram), 22% (TSF/
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no medication) and 11% (CBT/no medication)

(medication c 2 5 14.96, p 5 0.001). Rates of sub-

jects who were simultaneously abstinent from

both alcohol and cocaine for 3 or more consecu-

tive weeks were 48% (TSF/disul® ram), 46%

(CBT/disul® ram), 22% (CM/disul® ram), 22%

TSF/no medication) and 6% (CBT/no medi-

cation) (medication c 2 5 7.0, p 5 0.008). Sur-

vival curves representing the week in which 3

consecutive weeks of abstinence was initiated

show similar effects and are presented in Fig. 1.

Results of analyses on urine toxicology screens

also supported the effectiveness of disul® ram as

well as the two active psychotherapies. Subjects

treated with disul® ram had a signi® cantly higher

percentage of cocaine-free urines than subjects

not on medication (52% versus 39%, F 5 6.88,

p 5 0.01, d 5 0.30). Subjects assigned to CBT or

TSF also had signi® cantly higher percentages of

cocaine-negative urines compared with CM

(50% versus 37%, F 5 8.93, p 5 0.003,

d 5 0.34).

Random regression analyses

The analyses presented above suggest greater

effectiveness of disul® ram and the two active

psychotherapies (CBT and TSF) in terms of

rates of patients remaining in treatment and

achieving signi® cant periods of abstinence. How-

ever, such analyses, while pointing to clinically

signi® cant differences in cocaine and alcohol

outcomes, are confounded by differences among

the treatments in retention. To provide a fuller

picture of how the treatments might be exerting

their effects, random regression analyses were

conducted for the continuous outcome variables

(frequency and quantity of use, by week). The

effect for time was signi® cant for both cocaine

and alcohol use, indicating a general reduction

across treatment in use of both substances (co-

caine frequency by time: z 5 2 8.43, p , 0.001;

alcohol frequency by time z 5 2 7.48,

p , 0.001). For the treatment-exposed sample,

the active versus control psychotherapy by time

effect was signi® cant for quantity of cocaine use

(z 5 2 1.92, p , 0.05), and approached statisti-

cal signi® cance for frequency of cocaine use over

time (z 5 2 1.75, p 5 0.08), suggesting that sub-

jects assigned to either CBT or TSF reduced

their intensity of cocaine use more than subjects

assigned to CM. For this sample, effects of active

psychotherapy compared with CM by time were

signi® cant for both quantity (z 5 2 2.06,

p , 0.04) and frequency of cocaine use

(z 5 2 2.02, p 5 0.04). Neither the medication,

active psychotherapy (CBT versus TSF) nor the

medication± psychotherapy interaction effects

were signi® cant for cocaine quantity or fre-

quency variables.

For the alcohol outcomes, the medication

effect was signi® cant for both quantity

(z 5 2 1.98, p , 0.05) and frequency

(z 5 2 2.20, p , 0.05) of alcohol use. No other

psychotherapy effects (CBT/TSF versus CM;

CBT versus TSF) nor the psychotherapy± medi-

cation interaction effects were signi® cant for

continuous alcohol outcomes. These analyses

suggest that, over time, the active psychothera-

pies were more effective than the control psy-

chotherapy in reducing cocaine use and that

disul® ram treatment was more effective than no

medication in reducing alcohol use.

Relationship between alcohol and cocaine use

Cocaine and alcohol use were strongly associated

throughout treatment. Simple correlations of

days of cocaine and days of alcohol use was 0.43

at pre-treatment, 0.45 at week 4, 0.40 at week 8

and 0.51 at week 12 (all signi® cant at p , 0.01).

As illustrated in Fig. 2, correlations between

alcohol and cocaine use were higher for subjects

assigned to disul® ram than those subjects not

taking disul® ram.

Com ment

This 12-week randomized clinical trial of

disul® ram and three forms of manual-guided

psychotherapy for individuals with cocaine de-

pendence and alcohol abuse or dependence sug-

gested the following: ® rst, assignment to

disul® ram was associated with signi® cantly bet-

ter retention in treatment as well as longer

periods of consecutive abstinence from cocaine,

alcohol, and cocaine and alcohol simultaneously,

and fewer cocaine-positive urine toxicology

screens. Secondly, the two active psychothera-

pies, cognitive± behavioral coping skills therapy

and Twelve-Step facilitation, were more effective

than clinical management, a psychotherapy con-

trol condition, in fostering longer periods of con-

secutive abstinence from cocaine, abstinence

from both cocaine and alcohol simultaneously,

as well as a higher percentage of cocaine-free
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Figure 1. (A) Survival analysis: week of initiation of 3 1 weeks of cocaine abstinence by treatment group, n 5 117. (B)

Survival analysis: week of initiation of 3 1 weeks of alcohol abstinence by treatment group, n 5 117. h , TSF; j , CBT;

n , CM 1 disulfuram; m , TSF 1 disulfuram; *, CBT 1 disulfuram. Boxes indicate points where median survival time occurs.
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Figure 2. Average frequency of cocaine and alcohol use by week, with correlation between alcohol and cocaine use by

medication condition. h , Alcohol; j , cocaine; n , correlation.

with greater reductions in alcohol use across

time while either CBT or TSF, compared with

CM, were associated with signi® cant reductions

urine specimens. Thirdly, random regression

models suggested that disul® ram treatment,

compared with no medication, was associated

in cocaine use across time, particularly for the

subjects who received at least minimal exposure

to treatment. Finally, use of cocaine and alcohol

were strongly associated with each other during

treatment, particularly for the subjects assigned

to disul® ram.

Effectiveness of disul ® ram

In this study, treatment with disul® ram, in the

context of professional psychotherapy, appeared

to have several clinically signi® cant bene® ts,

including signi® cantly better retention in treat-

ment, longer periods of abstinence from cocaine,

alcohol and reduced frequency and intensity of

alcohol use over time. The effect of disul® ram on

alcohol was self-evident, in that subjects assigned

to disul® ram treatment signi® cantly reduced the

number of days on which they drank and

reduced their quantity of use per drinking occa-

sion with respect to subjects in the no medi-

cation condition.

These ® ndings contrast with some previous

trials30 which have failed to demonstrate effects

for disul® ram on drinking outcomes compared

with low-dose disul® ram or no medication, in

large part because very few subjects were compli-

ant with medication (20% in the Fuller30 study).

In contrast, in this study only two of the patients

screened refused to participate in the study

because of the disul® ram component, and sub-

jects’ compliance with disul® ram was compara-

tively good. This may re¯ ect, in part, that this

group of patients tended to present with con-

cerns about their cocaine use and minimized the

severity of their alcohol use, even though their

level of drinking at baseline was severe and com-
parable with levels seen in many recent clinical

trials of alcohol dependence alone. Thus, com-

pliance with disul® ram, which many patients

thought would effect only their alcohol use, may

have been less prone to compliance problems

among individuals who considered cocaine,

rather than alcohol, as their principal drug of

abuse. This ª back-doorº compliance strategy

may parallel recent experience with other phar-

macotherapies for substance use. For example,

compliance with naltrexone, an effective opioid

antagonist, has been notoriously poor among

opioid addicts;43 whereas compliance with nal-

trexone among alcohol-dependent samples has

been much more promising.44,45 It should also be

noted that the effects for disul® ram seen here

occurred in a comparatively short-term treat-

ment and in the context of manual-guided, pro-

fessional psychotherapy, delivered by

experienced and closely supervised clinicians

who closely monitored subjects’ compliance with

disul® ram and attempted to help them work

through any problems with compliance.

It is also of note that disul® ram treatment was

associated with clinically and statistically

signi® cant effects on measures of duration of

cocaine abstinence and time to effect. How

disul® ram treatment may have exerted these

effects is less clear, as the random regression

analyses did not indicate an effect of disul® ram

on quantity or frequency of cocaine use over

time, and thus do not strongly support a direct
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effect of disul® ram on cocaine use. However,

given the very close association between absti-

nence from alcohol and abstinence from cocaine

in this sample, reduction of alcohol use through

disul® ram treatment may have helped subjects to

attain longer periods of abstinence from cocaine.

The mechanisms for this effect may include

reduced exposure to alcohol as a powerful con-

ditioned cue for cocaine for many patients, bet-

ter control of impulsivity through abstinence

from alcohol, and reduction of cocaethylene-

potentiated subjective effects on cocaine. How-

ever, a more direct effect of disul® ram on

cocaine use, which was not tested in this study

(as it would have required a placebo control

condition, rather than a no medication control),

is also possible, as disul® ram may make cocaine

less reinforcing through heightening its negative

subjective effects.21 It should also be noted that

disul® ram was well tolerated by patients and

appeared to be safe with this population, as

adverse effects were very rarely seen.

Effectiveness of psychotherapy

Random regression analyses also suggested the

effectiveness of CBT or TSF compared with CM

on cocaine use. The main effect of the active

psychotherapies over a psychotherapy control

condition underlines the important role that

well-de® ned, competently delivered psychosocial

interventions play in the treatment of cocaine

dependence. Because CM provided a control for

general, non-speci® c aspects of psychotherapy

(including a supportive doctor± patient relation-

ship), it should be noted that this study provided

a rigorous test of the unique elements of CBT

and TSF above and beyond simple support and

attention.

Furthermore, the ® nding that the active psy-

chotherapies were more effective than CM in

reducing cocaine use over time contrasts ® ndings

from our previous clinical trial, which found that

CBT was not more effective than CM overall.24

However, in that previous study CBT was found

to be more effective than CM for the subgroup

of subjects who were more severely dependent

on cocaine. Because concurrent cocaine± alcohol

dependence has been associated with higher

severity of cocaine use and poorer prognosis with

respect to cocaine dependence alone,11 ± 14 sub-

jects in this study appeared to be similar to the

more severely dependent subsample from our

previous study. Thus, ® ndings from these two

studies may suggest that more severe groups of

cocaine-dependent individuals differentially

bene® t more from the comparatively intensive

active ingredients of TSF or CBT, in contrast to

the supportive but less directive CM, which also

made fewer demands on patients to carry out

assignments outside of sessions.

Findings from this study did not point to

signi® cant differences between the two active

psychotherapies, TSF and CBT, in either

cocaine or alcohol outcomes. This suggests that,

despite clear differences in theoretical basis of

the treatments,46 speci® c interventions used by

the therapists (as detected by independent raters

blind to subjects’ treatment assignment), as well

as evidence that subjects demonstrated speci® c

behavioral changes consistent with the theoreti-

cal mechanisms of action of their study treat-

ments (changes in coping skills in CBT, more

AA involvement in TSF), use of either of these

treatments is likely to bene® t individuals similar

to those treated here. These ® ndings are thus

consistent with previous research with cocaine-

dependent samples,26 as well as the bulk of psy-

chotherapy ef® cacy research with substance

users,35,47,48 which have failed to demonstrate the

overall superiority of any one form of ª activeº

psychotherapy over others.

Limitations

This study included many important design fea-

tures intended to adequately systematize and

protect the integrity of both pharmacological and

psychotherapeutic components of treatment.

These features included speci® cation of all

aspects of pharmaco- and psychotherapeutic

treatment in manuals, monitoring disul® ram

compliance through ribo¯ avin screens, monitor-

ing delivery of psychotherapy through adher-

ence/competence ratings based on session

videotapes, delivery of treatment by experienced

therapists committed to the type of treatment

they conducted, training and ongoing super-

vision of therapists, use of appropriate control

groups for each form of treatment, adequate

duration of treatment to allow emergence of

effects of both forms of treatment and analyses

based on the full intention-to-treat sample.

This study also had several limitations. First,

this study used a no-medication rather than a

placebo-control condition for disul® ram. Selec-
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tion of an appropriate control condition for

disul® ram, which is thought to work primarily

through patients’ expectations of the ethanol±

disul® ram reaction (and was rarely tested by

patients), is complicated.30 However, because

(1) the Fuller study failed to ® nd differences

between outcome for no-medication versus low-

dose/placebo control for disul® ram, and (2) our

rationale for use of disul® ram with this popu-

lation was for an indirect effect of disul® ram on

cocaine through reducing subjects concomitant

alcohol abuse, use of a no-medication control

condition was most appropriate at this stage of

evaluation. Nevertheless, the no-medication con-

dition could not control for patient expectations

for medications nor direct effects of disul® ram

on cocaine use. We are currently conducting a

placebo-controlled study to evaluate a more

direct effect of disul® ram on cocaine use in a

methadone-maintained sample. Secondly, the

level of attrition was signi® cantly higher for sub-

jects not assigned to disul® ram. Thus, while

differential attrition makes it dif® cult to disen-

tangle effects of disul® ram on retention versus

duration of abstinence, high rates of attrition are

characteristic of cocaine users,1,2 as well as sub-

stance abusers in general. Moreover, it should be

noted that retention is a clinically signi® cant

outcome, as the treatments that are most effec-

tive for substance use disorders have been those

which promote better retention in treatment,

such as behavioral incentives for cocaine-depen-

dent individuals3 and methadone for opioid

addicts.49 Finally, statistical power to detect psy-

chotherapy by medication interactions was lim-

ited by the small sample size for some contrasts.

Summary and implications

Findings from this study have several implica-

tions for treatment and research in drug abuse.

First, these data suggest the promise of the strat-

egy of treating co-morbid disorders associated

with the development or perpetuation of drug

dependence. Moreover, given that the majority

of cocaine-dependent individuals also abuse

alcohol,10,11 the disul® ram treatment strategy

may have broad applicability in the treatment of

cocaine abuse. Future research should address

the effectiveness of disul® ram on cocaine depen-

dence without co-morbid alcohol abuse, as direct

effects of disul® ram on cocaine use are also

possible, as disul® ram may alter some reinforc-

ing effects of cocaine, resulting in a less pleasant

high.21,22 Two studies evaluating disul® ram’ s

effect on cocaine use are ongoing in our clinics.

Secondly, while the ª back-doorº compliance

technique used here was promising, the effective-

ness of any pharmacological approach, including

disul® ram, is constrained by the willingness of

patients to take it. As effective strategies used in

clinical and research settings to enhance treat-

ment compliance are inherently psychosocial,

not attending to compliance issues by failing to

provide a well-speci® ed psychosocial interven-

tion, will undermine compliance with disul® ram

and any other medication.50

Finally, as demonstrated here as well as many

times before,44,48,51 the most promising strategies

for the treatment of disorders as complex and

challenging as drug dependence involve combi-

nation of pharmacotherapy and psychotherapy.

Both pharmacotherapies and behavioral treat-

ments have weaknesses when used alone, but

these two very different forms of treatment have

several strengths when used in combination.
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