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Abstract
This study examined the dose-related efficacy of disulfiram for treating cocaine dependence in
methadone-stabilized cocaine dependent participants.

Design—One hundred sixty-one cocaine-and opioid-dependent volunteers were entered into a
14-week, double blind, randomized, placebo-controlled clinical trial at two sites.

Methods—Participants were stabilized on methadone during weeks 1–2 and received disulfiram
at 0, 62.5, 125 or 250 mg/day during weeks 3–14. All participants also received weekly cognitive
behavioral therapy. Thrice-weekly urine samples and weekly self-reported drug use assessments
were obtained.

Results—Baseline subject characteristics, retention and drug use did not differ across groups.
Outcome analyses were performed on those who participated beyond week 2. Opioid positive
urine samples and self-reported opioid use did not differ by treatment group. The prevalence of
alcohol use was low prior to and during the trial and did not differ by treatment group. Cocaine-
positive urines increased over time in the 62.5 and 125 mg disulfiram groups and decreased over

1A preliminary report of this work was presented at the Annual Meeting of American College of Neuropsychopharmacology on
December 15, 2004 in San Juan, PR and the Annual Meeting of the College on Problems of Drug Dependence on June 20, 2007 in
Quebec City, Quebec. Trial Registration: Clinicaltrials.gov identifier NCT00218608.
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time in the 250 mg disulfiram and placebo groups (p<0.0001). Self-reported cocaine use increased
in the 125 mg disulfiram group relative to the other three treatment groups (p=0.04).

Conclusions—Disulfiram may be contraindicated for cocaine dependence at doses less than 250
mg/day. Whether disulfiram at higher doses is efficacious in reducing cocaine use in dually
cocaine and opioid dependent individuals needs to be determined.
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1. Introduction
Cocaine dependence is a major public health problem, with more than 1.8 million US
persons aged 12 or older (SAMSHA, 2007) and about 4 million Europeans aged 15–64 yrs
(EMDCDDA, 2009) reporting cocaine use during the past year. Comorbid cocaine
dependence is also a major problem among methadone maintenance programs, where rates
of cocaine use may exceed 50% (Black et al., 1987; Condelli et al., 1991; Dobler-Mikola et
al., 2005; Meandzija et al., 1994). Cocaine use during methadone maintenance has been
associated with several medical (Bovasso and Cacciola, 2003; Bux et al., 1995; MacGowan
et al., 1997; Meandzija et al., 1994; Wolf et al., 2004), psychiatric (Bovasso et al., 2003;
Compton et al., 1995; Disney et al., 2005; El-Bassel et al., 2004; Grella et al., 1995; Hartell
et al., 1995; King et al., 2001; Kosten et al., 1988; Ledgerwood et al., 2002; Magura et al.,
1998; Magura et al., 2002) and legal (Bovasso and Cacciola, 2003; Grella et al., 1995; Hunt
et al., 1986) problems, as well as greater attrition (Magura et al., 1998) and poorer treatment
outcomes (Williamson et al, 2006).

Dopamine is avidly transported by both dopamine and norepinephrine transporters and
cocaine blocks the activity of these transporters (Carboni et al., 1990; Pacholczyk et al.,
1991; Tanda et al., 1997), thereby enhancing the action of dopamine. However, a number of
innovative pharmacological approaches targeting these mechanisms have been evaluated to
determine whether they are effective in reducing cocaine use and have been shown to have
limited success (de Lima et al., 2002; Lima et al., 2002; Lima et al., 2003; Soares et al.,
2004). The novel pharmacotherapy disulfiram has shown some initial promise in treating
cocaine dependence in both non opioid-dependent (Carroll et al., 1993, 1998, 2004) and
opioid-dependent cocaine abusers (George et al., 2000; Petrakis et al., 2000). Disulfiram was
developed for alcohol dependence, but alcohol is a significant problem in most cocaine
abusers who use alcohol to attenuate negative effects of cocaine or cocaine withdrawal and
possibly enhance and extend cocaine euphoria through the effects of cocaethylene, which is
an active metabolite of cocaine and alcohol (Jatlow et al., 1991; McCance-Katz et al., 1993,
1995; Carroll et al., 1993; Gawin & Kleber, 1986). Alcohol can also become a powerful
conditioned cue for cocaine use through repeated pairings with cocaine and alcohol's
disinhibiting effects that impair users' judgment and control over cocaine use (Higgins et al.,
1996). Thus, disulfiram was initially examined as a treatment for cocaine dependence
because of the prevalence of alcohol use in the cocaine dependent population (e.g., Carroll et
al., 1993).

Nevertheless, disulfiram has been found to alter the pharmacokinetics of cocaine, increasing
plasma cocaine concentrations along with cocaine-associated negative effects and
cardiovascular responses in some patients, suggesting that disulfiram also directly impacts
the behavioral response to cocaine (Hameedi et al., 1995; McCance-Katz et al., 1998a,b).
Although adverse events associated with disulfiram were rarely observed during the
disulfiram clinical trials in cocaine-dependent patients (Carroll et al., 2004; Carroll et al.,
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1998; Carroll et al., 1993; George et al., 2000; Petrakis et al., 2000), the potential for an
adverse interaction between disulfiram and either cocaine or alcohol appears dosage
dependent. However, disulfiram increases cocaine plasma levels, but not cardiovascular or
subjective responses, at doses as low as 125 mg, suggesting that doses below 250 mg may
be efficacious in facilitating cocaine abstinence with greater safety (McCance-Katz et al.,
1998a, b; McCance, 2000). Thus, the present study explored the dose-related efficacy of
disulfiram up to 250 mg/day in dually cocaine- and opioid-dependent patients. Our
hypothesis was that disulfiram would facilitate cocaine abstinence relative to placebo in a
dose-related manner.

2. Methods
2.1 Participants

One hundred sixty-one individuals seeking opioid maintenance treatment were recruited
from the greater West Haven (VAHCS; N=126; 3/2001 to 3/2004) or Little Rock (UAMS;
N=35; 6/2005 to 10/2006) area (see Figure 1). Each gave written informed consent, as
approved by the Yale Human Investigations Committee, Veterans Affairs Connecticut
Human Studies Subcommittee (VAHCS) and UAMS Institutional Review Board (UAMS).
Each participant (aged 18–65 years) currently used cocaine with at least weekly self-
reported use during the month preceding study entry, and had either laboratory confirmation
of opioid use during the month prior to study entry or manifested opioid withdrawal.
Participants met DSM-IV criteria for opioid and cocaine dependence. Exclusion criteria
included current alcohol physical dependence, abnormal liver function (with laboratory
enzyme levels greater than three times normal), active hepatitis, hypertension, a current
cardiac condition, occult coronary artery disease, high risk of cardiovascular disease, seizure
disorders, other significant medical condition contraindicating disulfiram or methadone
treatment, history of schizophrenia, bipolar disorder, other psychotic disorders, current
suicidality or homicidality, current use of a prescribed psychotropic medication that could
not be discontinued, current use of metronidazole or clotrimazole, benzodiazepine-positive
urine toxicology screen, and pregnancy or breastfeeding.

2.2 Research Design and Procedures
In this 14-week, randomized, double blind clinical trial, methadone-stabilized (weeks 1–2)
cocaine- and opioid-dependent individuals were randomly assigned to receive disulfiram at
one of the following doses during wks 3–14: 0, 62.5, 125, or 250 mg/day (Figure 1). The
data manager performed the randomization using a computerized urn randomization
program (Wei et al., 1988), balancing groups on age, sex, race and Cocaine Selective
Severity Assessment score (CSSA; Kampman et al., 1998;Mulvaney et al., 1999). Only the
research pharmacist and data manager were aware of the medication condition.

Participants attended clinic at either the West Haven Veterans Affairs Healthcare System
(VAHCS) or University of Arkansas for Medical Sciences Substance Abuse Treatment
Clinic (UAMS) 6 days/wk (M-S) to complete study tasks, undergo counseling and receive
study medications. On Saturday, participants received study medications to take on Sunday.

Methadone dispensing procedures occurred in accordance with manufacturer
recommendations (Physicians' Desk Reference, 1998). Participants ingested methadone in a
colored liquid daily at the dispensing window under observation of the dispensing nurse
(except on Sundays, for which take home doses were provided). Participants initially
received 25 mg of methadone. This dose was increased by 5 mg/day until participants
received an initial maintenance dose of 60 mg/day (day 1 of week 2). The maintenance dose
was adjusted as necessary thereafter, depending upon withdrawal symptoms or side effects.
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In order to obtain a relatively homogeneous sample, the methadone maintenance dose
ranged from 40–100 mg/day. During stabilization onto methadone (weeks 1–2), placebo
(microcrystalline cellulose) was suspended in the methadone. Then during weeks 3–14,
either crushed disulfiram tablets or placebo (i.e., 300 mg of microcrystalline cellulose) was
suspended in the methadone solution. Participants were advised to avoid alcohol or alcohol-
containing products. At the beginning of week 15, disulfiram or placebo was no longer
suspended in the methadone. At the end of the study, participants either transferred to a local
methadone program after a 2-week washout period or underwent detoxification from
methadone over a 4–6 week period.

All participants received weekly, manual-driven, individual cognitive behavioral therapy
(Carroll, 1996). Participants were discharged for missing three consecutive methadone
doses, missing four consecutive therapy sessions or having benzodiazepine-positive urine
screens for 3 weeks. Subjects discharged from the study were tapered off methadone and
referred to an appropriate local treatment program.

2.3 Assessments
At intake, the Structured Clinical Interview for DSM-IV (SCID-IV; First et al., 1995), the
Addiction Severity Index (ASI; McLellan et al., 1980), and the CSSA were completed. The
primary outcome of interest was cocaine use, as determined by urine toxicology results and
self reports. Secondary outcomes included retention, opioid use and adverse events.
Supervised urine samples were obtained thrice weekly and tested for the presence of cocaine
metabolite (benzoylecgonine) and other drugs using an Olympus AU 640 Emit system
(Olympus America Inc., Melville, NY; VAHC) or Hitachi 717 Automated Analyzers
(Boehringer Mannheim Corp., Indianapolis, IN; UAMS), with a cut-off concentration of 300
ng/ml. Self-report assessments of cocaine (e.g., days during which cocaine was used; dimes
of cocaine used, with a dime roughly equivalent to $10 street worth of cocaine or crack
cocaine) and other drug use were obtained weekly using instruments developed in previous
studies (Kosten et al., 2003; Oliveto et al., 2005). Participants were monitored at every visit
for adverse symptoms. The blind was assessed by asking participants what they believed
they were receiving. At the UAMS site, the research nurse also reported what she believed
the participants were receiving.

2.4 Training of Raters
The raters had previous experience in clinical rating and interviewing and at least a
Bachelor's level education or its equivalent in experience. Under supervision, each rater
received one month of training on the ASI, SCID and DSM-IV. Training included
observation of interviews and ratings, co-rating, and interviewing with another experienced
staff member present. In order to conduct interviews for this study, it was required that the
rater complete three consecutive conjoint interviews on which DSM IV diagnoses were in
complete agreement with those of more experienced raters. After training, reliability was
periodically spot-checked.

2.5 Data Analyses
Kaplan-Meier survival analysis was performed to test for differences in retention among
medication groups. Differences in baseline subject characteristics across medication groups
or between the two sites were determined using Analysis of Variance (ANOVA) or its non-
parametric analogue, Wilcoxon or Kruskal-Wallis test for continuous variables and Pearson
Chi Square tests for categorical variables with medication group and then with site as
factors. Differences in drug use during week 2 (baseline use) as well as drug use during the
disulfiram phase of the study (weeks 3–14) were analyzed using parametric or non-
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parametric ANOVA, depending on the distribution of the outcome variable, with medication
group as the factor.

Cocaine use data were analyzed using a random coefficient regression model, also known as
hierarchical linear model (HLM) with medication group and study week as factors to
determine whether results differentially changed over time across medication groups (Bryk
et al., 1987; Gibbons et al., 1993). These analyses were performed in SAS PROC
GLIMMIX, an HLM modeling program within SAS in order to determine whether patients
improve differentially across conditions (Bryk and Raudenbush, 1987; Gibbons et al., 1993).
This approach of modeling repeated measures is specifically designed for unbalanced
repeated measures designs with missing data, allowing for intra-subject serial correlation
and unequal variance and covariance structures over time. Solution of these problems,
common to clinical trial data, is accomplished by incorporating available trend data for each
individual with information on the behavior of the group from which the subject is drawn.
Because individuals were stabilized onto methadone during weeks 1–2 and disulfiram
administration started at the beginning of week 3, all available data from weeks 2–14 were
used in the analyses. Week 2 was used as baseline because all participants underwent
methadone induction during week 1 and reached the initial methadone maintenance dose (60
mg/day) by the beginning of week 2. Thus, only data for those who participated past week 2
were included in the analyses.

Because self-reported cocaine use count data were very non-normal and skewed towards
zero, the data were fit with the appropriate error distribution term (i.e., a Poisson, Negative
Binomial or Gamma) and appropriate log link function. For each model, contrasts were
performed for placebo versus each dose. For all analyses, p < 0.05 was used to infer
statistical significance. SAS software (SAS System for Windows Version 9.2, SAS Institute
Inc., Cary, NC, USA) was employed.

3.0 Results
3.1 Retention, Adverse Events, Missing Data and Blind Assessment

Retention rates did not differ among medication groups (Kaplan-Meier χ2= 2.82, df=3,
p=0.42; Figure 2), with 104 completers (64.8%). Average duration of participation ranged
from 11.1–12.2 wks. Fifty-four participants did not complete the protocol for reasons
specified in figure 1. Forty-nine instances of adverse events occurred, of which nine were
deemed study-related (Table 1). All symptoms resolved upon decreasing methadone dose,
terminating disulfiram administration, or without intervention in the case of the alcohol-
disulfiram reactions. The overall percentage of missing urine samples out of the total
possible (i.e., 39 urine samples) ranged from 8.8 (18.6) to 17.0 (27.4) in the placebo and 250
mg disulfiram groups, respectively, and did not differ significantly across groups (χ2=2.75,
df=3, p=0.43). Groups did not differ with respect to the percentage of participants reporting
whether they thought they were receiving placebo or disulfiram, with 43.9% and 56.1% of
the overall sample believing they were receiving placebo and disulfiram, respectively
(χ2=4.43, df=3, p=0.22). Similarly, research staff members at the UAMS site reported
believing that 50% participants overall were on either placebo or disulfiram and no
differences across groups occurred (χ2=3.60, df=3, p=0.31), although several cells had less
than the expected cell count and so the accuracy of this statistical result is questionable.

3.2 Demographics and Baseline Measures
Of the 158 enrolled into the study proper, six participants did not participate beyond week 2
(Figure 1). Table 2 shows the demographic data for the 152 participants who actually
received disulfiram or placebo. Groups generally did not differ in terms of subject
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characteristics, except for race; however, this result was problematic because there were
fewer than expected participants in several cells, making the chi-square test unreliable.

The primary opioid of choice differed across sites, with heroin used significantly more often
at VAHCS (F=423.2, df=1, p<0.001) and other opioids used more often at UAMS (F=190.2,
df=1, p<0.001). Current alcohol dependence was diagnosed more often at VACHS (24.5%
versus 3.5%; χ2=6.3, df=1, p=0.01). However, the proportion of participants enrolled at each
site did not differ across treatment groups (see table 2).

3.3. Opioid Use Treatment Outcomes
The percentage of opioid positive urine screens did not differ across groups during either
baseline (wk 2) or the disulfiram phase (wks 3–14) of the study (Table 3). Average self-
reported heroin use or opioid pill use did not differ across groups at either baseline or during
weeks 3–13 of the study. Neither methadone maintenance dose nor the number of missed
doses differed across groups during the disulfiram phase of the study.

3.4. Alcohol Use Treatment Outcomes
During week 2, the mean reported number of alcoholic beverages was less than 1 drink/day
and did not differ across groups (Table 3). Overall, self-reported alcohol use continued to
remain low and did not differ across groups during weeks 3–14. In addition, none of the
disulfiram groups showed a change in alcohol use over time relative to the placebo group
(p>0.2; data not shown).

3.5 Effects of Disulfiram Dose on Cocaine Use
Cocaine use during the trial, in terms of the percentage of urine samples positive for cocaine
and the number of participants with urine samples negative and positive for cocaine, is
shown in figure 3 and table 4, respectively. During week 2, cocaine positive urine screens
did not differ across groups, with the percentage of urines positive for cocaine ranging from
57.7 (48) to 66.2(43) in the 62.5 and 125 mg disulfiram groups, respectively (χ2=0.49, df=3,
p=0.92; see figure 3, left panel). During weeks 2–14, cocaine-positive urine screens
increased over time in the 62.5 (t=3.74, df=4806, p=0.0002; slope=0.08) and 125 (t=5.45,
df=4806, p<0.0001; slope=0.18) mg disulfiram groups relative to placebo (slope=−.05), but
similarly decreased over time in the 250 mg disulfiram and placebo groups (t=−1.33,
df=4806, p=0.18; slope=−0.10 and −0.05, respectively; Figure 3).

During the course of the trial, the number of participants with all cocaine-free urine samples
within a given week essentially did not change over time in the placebo and disulfiram 250
groups, but decreased over time in the disulfiram 62.5 and 125 groups (table 4). The number
of participants with at least one cocaine-positive urine sample decreased similarly over time
in the placebo, disulfiram 125 and disulfiram 250 groups, but essentially did not change or
slightly increased in the disulfiram 62.5 group.

Overall, self-reported cocaine use did not differ across groups at baseline, with the number
of dimes used per week ranging from 3.5 (4.9) to 6.6 (9.4) in the placebo and 125 mg
disulfiram groups, respectively (χ2=1.52, df=3, p=0.67). Nevertheless, self-reported cocaine
use increased over the course of the trial in the 125 mg disulfiram group (t=2.02, df=954.1,
p=0.04; slope=0.013), but did not differ over time in the 62.5 (t=1.17, df=1068, p=0.24;
slope=−0.009) and 250 (t=−1.28, df=1076, p=0.20; slope=−0.074) mg disulfiram groups
relative to placebo (slope=−0.04; Figure 3, right panel).
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4.0 Discussion
We did not expect that disulfiram would be associated with an exacerbation of cocaine use
at doses below 250 mg/day. This exacerbation may be at least partly due to the nonspecific
nature of disulfiram's effects. Disulfiram inhibits not only aldehyde dehydrogenases
(Faiman, 1979; Gibbons et al., 1993; Haley, 1979; Wright et al., 1990) but also dopamine
beta-hydroxylase (DBH) and other esterases (Faiman, 1979; Haley, 1979; Honjo et al.,
1969), including microsomal carboxylesterases and plasma cholinesterase (Faiman, 1979)
which are the primary pathways for cocaine metabolism (Stewart et al., 1979). Disulfiram's
complex pharmacology at doses ranging from 62.5 to 500 mg includes increasing cocaine
plasma concentration in some cocaine-experienced participants (Baker et al., 2007; Hameedi
et al., 1995; McCance-Katz et al., 1998a,b), prolonging cocaine-induced cardiovascular
effects (Hameedi et al., 1995; McCance-Katz et al., 1998a,b) reducing cocaine-induced
positive subjective effects (Baker et al., 2007) and enhancing cocaine-induced negative
subjective effects (Hameedi et al., 1995; McCance-Katz et al., 1998a,b). However,
disulfiram reportedly is a more potent inhibitor of aldehyde dehydrogenase and esterases
than of DBH (Karamanakos et al., 2001). DBH is thought to impact the self-reported effects
of cocaine through its regulation of the dopamine-norepinephrine ratio in the brain (Stanley
et al., 1997). Thus, disulfiram at these lower doses may be prolonging the behavioral effects
of cocaine through cholinesterase inhibition without significantly altering the quality of the
cocaine-induced subjective aversive or craving effects that would be related to DBH
inhibition. Without altering cocaine's aversive or craving effects, disulfiram-induced
prolongation of cocaine's actions may sustain and enhance priming effect for more cocaine
use. Although the mechanism for this disulfiram-induced increase in cocaine use is
speculative, these results suggest that prescribing disulfiram at doses lower than 250 mg/day
may be contraindicated in cocaine dependent individuals.

Although the finding that disulfiram at 250 mg/day did not alter cocaine use relative to
placebo is inconsistent with results in non opioid-dependent cocaine abusers (Carroll et al.,
2004; Carroll et al., 1998), these results are somewhat similar to prior reports in opioid-
dependent cocaine abusers (Cubells et al., 2004b; George et al., 2000; Petrakis et al., 2000).
For instance, in a 12-week randomized clinical trial (Petrakis et al., 2000), 67 opioid addicts
who were stable in methadone maintenance treatment and met criteria for cocaine
dependence were randomized to receive disulfiram or placebo, with medication placed
directly in subjects' methadone to assure compliance. There was a significant effect of
disulfiram on self-reported quantity and frequency measures of self-reported cocaine use,
although whether urine toxicology screens for cocaine metabolites differed significantly
between disulfiram and placebo conditions was not reported. Moreover, alcohol use was
minimal for both the disulfiram and placebo groups during treatment, and the significant
effect of disulfiram occurred, whether or not subjects were alcohol users at baseline.
Meanwhile, a small, randomized, double blind, placebo-controlled trial examining the
efficacy of disulfiram (250 mg/day) in 15 buprenorphine-maintained cocaine abusers
showed that the degree of abstinence from cocaine was significantly greater on disulfiram
(250 mg/day) than placebo (7.8 +/− 2.6 wks vs. 3.3 +/− 0.5 wks; p < 0.05) (George et al.,
2000). However, in a larger, randomized clinical trial in which buprenorphine-maintained
cocaine abusers were treated with disulfiram (250 mg/day) vs. placebo, disulfiram treatment
was superior to placebo on self-report measures but not urine drug screen results (Cubells et
al., 2004a).

The apparently less robust efficacy of disulfiram in dually cocaine- and opioid-dependent
populations may be because abusers who are cocaine but not opioid dependent are seeking
treatment for their cocaine abuse, while the majority of dually cocaine- and opioid-
dependent individuals are seeking treatment for their opioid abuse. Thus, primary cocaine
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abusers may be more motivated to stop their cocaine use than those who are also opioid
dependent, thereby requiring higher doses of disulfiram to be effective in the latter group. It
is also well known that those dependent on more than one substance are often more difficult
to treat than those dependent on just one drug of abuse (Dutra et al., 2008). In any case,
more research is necessary to determine the relative efficacy of disulfiram in these
populations, including examining doses higher than 250 mg.

There are several limitations to this trial. First, the principal investigator moved to a
different university during the trial, and the study was conducted at two sites. Although an
equal proportion of participants were assigned to each medication group and generally no
significant site differences occurred in outcomes across medication groups, the potential for
unknown site differences impacting treatment response cannot be ruled out. Second,
although opioid use appeared to diminish relative to that observed during week 2 of the
study, approximately 50% of urine samples were still positive for opioids during the trial,
indicating that opioid use was still relatively high over the course of the study. Although
these results are consistent with other clinical trials involving opioid maintenance in dually
cocaine- and opioid-dependent populations (Grabowski et al., 2004; Petrakis et al., 2000),
this study protocol restricted participants to no more than 100 mg of methadone per day, and
some patients appeared to need larger methadone doses to discontinue their opioid use.
Indeed, methadone dose was slightly, but significantly, correlated with opioid-positive
urines overall (Pearson R=0.24, p=0.0028), although when this association was examined
within treatment group, it was only significant in the disulfiram 125 mg group (Pearson
R=0.38, p=0.02). Cocaine-positive urine samples also showed a positive correlation with
opioid-positive urines (Pearson R=0.18, p=0.02), with the disulfiram 62.5 and 125 mg
treatment groups showing a positive association between these outcomes (Pearson R=0.42,
p=0.009). These findings suggest a complex interaction among opioid use, cocaine use and
disulfiram dose. Future studies should consider not imposing a particular range of
methadone doses, but rather follow methadone clinic guidelines in this regard to allow for
greater generalization of findings.

Third, due to the skewed nature of the data, nonparametric tests were employed to analyze
differences in mean use, which decreased the power to detect differences in overall use.
Fourth, whether disulfiram differentially impacted alcohol use could not be discerned due to
the reportedly low levels of alcohol consumed during the study. Nevertheless, the blind
appeared adequate, even though participants could have tested the blind by ingesting
alcohol. In addition, the fact that similar results were obtained across a rural and more urban
site suggest that these results have applicability to the cocaine abusing methadone patient
population in general, although the methadone dose constraint does limit applicability to
some degree. Be that as it may, the present findings suggest that disulfiram at doses lower
than 250 mg/day may be contraindicated for treating cocaine dependence. Given the low
incidence of adverse events, their independence from disulfiram dose and the need for more
randomized clinical trials to determine whether disulfiram has efficacy for treating cocaine
dependence in general (Pani et al., 2010), examining the efficacy of disulfiram at doses
higher than 250 mg/day may clarify the dose-related efficacy of disulfiram in this
population.
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Figure 1.
Flow diagram of subject progress through the phases of the randomized clinical trial.
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Figure 2.
Weekly percentage of participants retained in each of the four treatment groups across the
14-week trial: placebo (open circles), disulfiram at 62.5 mg/day (closed triangles),
disulfiram at 125 mg/day (closed squares), and disulfiram at 250 mg/day (closed circles).
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Figure 3.
Weekly percentage of urine toxicology screens positive for cocaine (left panel) and weekly
self-reported number of dimes of cocaine used (right panel) for the four treatment groups
across the 14-week trial: placebo (open circles), disulfiram at 62.5 mg/day (closed triangles),
disulfiram at 125 mg/day (closed squares), and disulfiram at 250 mg/day (closed circles).
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Table 1

Summary of study-related adverse events.

Subject ID Adverse Event Description Disulfiram Dose (mg/day)

015 Rash 250

061 Increased liver function 125

066 Rash 125

094 Increased liver functions 250

106 Increased liver functions 62.5

128 Arthritic-like symptoms in hands; swollen and painful (history of response to methadone) 125

142 Nausea and vomiting (reportedly ate cake that may have had alcohol in it) 125

147 Chills, nausea, extreme vomiting and fever (took medicine containing alcohol) 125

150 Constipation/bloody stools 250
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