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Abstract
This study was conducted to determine the effectiveness of carbamazepine (CBZ) for treatment of
cocaine dependence. Sixty-two (CBZ = 28, placebo = 34) cocaine-dependent (DSM-III-R criteria)
volunteers consented to be treated for eight weeks with standardized outpatient individual counseling
twice a week plus double-blind CBZ or inactive placebo. During the 8-week trial, both groups showed
increased number of urine samples negative for cocaine, significantly (P < 0.01) decreased self-
reported cocaine use (money spent and grams used), and decreased Beck Depression Inventory and
Symptom Check List-90-Revised (SCL-90-R) total scores. However, there were no significant
differences between CBZ and placebo. This study does not support the effectiveness of CBZ for
outpatient treatment of cocaine dependence.
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1. Introduction
The anti-convulsant carbamazepine (CBZ) has been used for treatment of cocaine dependence,
although its effectiveness has not been established. The rationale for using CBZ is based on
pharmacological kindling (Post et al., 1975; Post and Kopanda, 1976; Post, 1977) proposed to
mediate cocaine craving (Halikas et al., 1989; Browne et al., 1990). Chronic treatment with
CBZ almost completely blocks the development of cocaine-induced kindling (Post and
Kopanda, 1976; Post, 1977; Weiss et al., 1989; Weiss et al., 1990), decreases cocaine-self
administration, and food reinforced behavior in rats (Carroll et al., 1990; Sharpe et al., 1992).
The mechanism of action by which CBZ prevents the development of kindling may be by
blocking the activation of the type II sodium channels in neurons that are firing rapidly
(MacDonald et al., 1985; Willow et al., 1985; McLean and MacDonald, 1986) or possibly
effects on dopaminergic systems (Kowalik et al., 1984; Barros et al., 1986). Since the effect
of CBZ in rats is to prevent the development but not the expression of cocaine-induced kindling,
it might be hypothesized that CBZ would be more effective for prevention of, rather than
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treatment of already developed, cocaine dependence. However, it was for treatment, rather
than prevention, that several studies of CBZ were conducted.

The clinical efficacy of CBZ in controlling either cocaine-induced kindling or cocaine use in
humans has not been established. Case reports from cocaine-dependent patients indicated that
CBZ suppressed the ‘rush’ (Sherer et al., 1990) and craving (Halikas et al., 1989) induced by
cocaine administration. Although a double-blind cocaine challenge experiment did not
replicate this effect (Hatsukami et al., 1991), two small scale open-label outpatient studies
found that CBZ decreased the number of days of cocaine use (Halikas et al., 1992; Montoya
et al., 1992). These results were confirmed in one short-term (10-day cross-over) double-blind
study (Halikas et al., 1991a). Media reports of these findings led to substantial publicity for
CBZ as a treatment for cocaine dependence, resulting in widespread CBZ prescribing by
clinicians (Halikas et al., 1993).

We present here the first reported double-blind, placebo-controlled, random assignment,
parallel group clinical trial to investigate the clinical safety and efficacy of CBZ for outpatient
treatment of cocaine dependent individuals receiving counseling. Determining the efficacy of
CBZ for treatment of cocaine dependence has great clinical and public health importance to
improve treatment, reduce the risks associated with cocaine use, and establish the proper use
of this widely prescribed medication for treatment of cocaine dependence.

2. Patients and methods
2.1. Patients

Research volunteers (n = 81) seeking treatment for cocaine dependence were recruited through
newspaper and radio advertisements, word-of-mouth, and referrals from treatment agencies.
Patients were screened and treated at the Intramural Research Program of the National Institute
on Drug Abuse (NIDA-IRP). Patient inclusion criteria were: (i) males or females ages 21–50
years; (ii) current cocaine dependence by DSM-III-R (American Psychiatric Association,
1987) criteria, using the Diagnostic Interview Schedule (Helzer et al., 1981) and clinical
interview; and (iii) at least 14 g of self-reported cocaine use in the prior 3 months. Patient
exclusion criteria were: (i) concurrent dependence on other psychoactive substances except for
caffeine or tobacco, by DSM-III-R criteria; (ii) current institutional residence (e.g., jail, half-
way house); (iii) illiteracy; (iv) history of seizure disorder, glaucoma, renal failure, asthma,
bone marrow suppression, liver disease, lupus erythematosus, or any other current severe or
uncontrolled psychiatric or medical disorders which in the judgement of the investigators
would impair the ability of the patient to safely participate in this study; (v) known allergy to
a tricyclic antidepressant or CBZ; (vi) pregnancy, lactation, or women of child bearing potential
not using a medically accepted method of birth control; or (viii) diastolic blood pressure greater
than 95 mmHg measured at least twice on two separate examinations. Patients were offered
HIV testing in conjunction with pre- and post-test counseling. Willingness to be tested or to
learn the results of the test did not influence the acceptance of the patient into this study. All
patients signed a written consent form approved by an Institutional Review Board. Since
patients received free treatment, they were not paid any additional form of compensation for
participation in this study.

All patients were mentally and physically healthy as determined by intake medical and
psychological evaluation, including physical examination, electrocardiogram, complete blood
cell count (CBC), chemistry profile, and urinalysis. Psychosocial intake evaluation included
the Shipley Institute of Living Scale (SILS; Shipley, 1940), Cocaine Use Questionnaire (CUQ),
Diagnostic Interview Schedule (DIS; Helzer et al., 1981), and Addiction Severity Index (ASI;
McLellan et al., 1986).
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2.2. Treatment
Patients who were eligible and consented to participate were randomly assigned to receive
either CBZ or matching inactive placebo tablets (Ciba-Geigy). Patients in the CBZ group were
treated according to the following dosing schedule: days 1–7, 200 mg/day; days 8–14, 400 mg/
day; days 15–21, 600 mg/day; days 22–28, 800 mg/day; days 29–35, 600 mg/day; days 36–
42, 400 mg/day; days 43–49, 200 mg/day; and days 50–56, matching placebo. An equivalent
number of matching tablets were dispensed for the placebo group. The rationale for this
medication schedule was to achieve the CBZ dose (600 mg/day) and plasma level (>4 mcg/
ml) previously reported (Halikas et al., 1992) effective for treatment of cocaine dependence,
and test a higher dose (800 mg/day) for 1 week while adjusting doses in a step-wise manner
to limit the CBZ side-effects to which cocaine addicts had been reported to be sensitive (Halikas
et al., 1989; Halikas et al., 1992). Previous studies had suggested that 7–9 days of CBZ at the
dose of 600 mg/day was sufficient to obtain a therapeutic effect (Halikas et al., 1989; Halikas
et al., 1991a; Halikas et al., 1992).

Patients reported to the clinic 3 days each week. At each clinic visit, they provided urine
samples under staff observation for drug testing, ingested 1 medication dose in front of the
dispensing nurse, received additional medication to last until the next scheduled visit, had vital
signs checked, and completed self-reported drug use and craving questionnaires. Twice a week
patients had cognitive/behavioral individual counseling lasting approximately 60 min.
Counseling was standardized using a manual developed at the NIDA-IRP (Covi et al., 1993).

Blood was drawn every 2 weeks to assess medication blood levels, CBC (because of the known
association of CBZ with cytopenia), and liver function (because of the known association of
CBZ with liver toxicity). If the total white blood cell (WBC) count of a patient dropped by
greater than 15%, the test was repeated at the next visit. If the WBC count continued to drop,
the medication was discontinued and the patient was referred for medical follow-up. If there
was a greater than four-fold increase above baseline levels in liver transaminase levels,
medication was discontinued and, if indicated, the patient was referred for medical follow-up.
If a patient presented with mild to moderate side-effects he/she was evaluated by a NIDA-IRP
physician who determined whether the medication dose should be reduced. Medication could
be discontinued prematurely if a patient: (i) presented with side-effects; (ii) became pregnant;
(iii) missed 3 consecutive or 6 non-consecutive scheduled visits for medication; or (iv) violated
clinic regulations. If a patient had his/her medication discontinued for medical reasons he/she
was allowed to complete the 8 weeks of outpatient counseling.

At the end of the 8-week medication administration period or at termination from the study,
all patients were scheduled for a termination medical and psychological evaluation (exit
interview). The exit interview consisted of the ASI, evaluation of the treatment by the patient
using a standard questionnaire developed at the IRP, complete physical examination and
clinical laboratory tests, and referral for continued treatment in the community, as appropriate.

2.3. Outcome measures
The primary outcome measure was cocaine use as determined by assay of urine samples.
Secondary outcome measures were the report of drug use by interview with a research
technician, the result of the question about weekly changes in cocaine craving from the
Minnesota Cocaine Craving Scale (MCCS; Halikas et al., 1991c), and the Beck Depression
Inventory (BDI; Beck et al., 1961) and Symptom Check List-90-Revised (SCL-90R) total
scores (Derogatis, 1977).

Urine samples were assayed for the cocaine metabolite benzoylecgonine using the enzyme-
multiplied immunotechnique (Syva Corp, Palo Alto, Calif). The cut-off for positivity was set
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at 300 ng/ml. For purposes of data analysis, missing samples were considered positive for
cocaine unless both the previous and subsequent samples were negative.

2.4. Statistical methods
Patients were considered evaluable if they stayed in treatment for one week or more, since
previous studies suggested therapeutic effects of CBZ after 7–9 days (Halikas et al., 1989;
Halikas et al., 1991a; Halikas et al., 1992). Patients were considered completers if they finished
the 7 weeks of active medication or equivalent placebo.

The following two subject groupings were analyzed independently: (i) 62 evaluable patients,
and (ii) 19 completers. Analyses were done for (i) pre-treatment versus post-treatment, where
the post-treatment measure is defined as the last measure obtained from the subject while in
treatment regardless of time of discharge; (ii) subjects grouped by the results of urine toxicology
for cocaine on the first day of treatment; and (iii) the remaining subjects at each timepoint.
These separate analyses were done to evaluate possible bias due to differential drop-out rates
and to distinguish possible effects on initiation of abstinence (patients cocaine-positive on first
day), from effects on relapse prevention (patients cocaine-negative on first day).

Comparisons between treatment groups at baseline for socio-demographic and drug use/
treatment history variables were performed using the χ2 statistic or Fisher’s exact test (as
appropriate with regard to contingency table cell sizes) for categorical and dichotomous data,
or t-tests for continuous data. Retention time in treatment was analyzed using the log rank test
of the survival distribution functions. With respect to other study measures, continuous
variables were analyzed using a two-factor (group, time) repeated measures ANOVA.
Categorical variables and dichotomous data were analyzed using the χ2 statistic or Fisher’s
exact test, as appropriate. All statistical tests were considered significant at P < 0.05.

3. Results
Eighty-one applicants consented to participate in the study, of whom 9 did not appear at the
first clinic visit. The remaining 72 subjects were randomly assigned and received the first dose
of CBZ or placebo. Ten subjects started treatment but discontinued their participation before
completing one week of treatment (none of them reported side-effects). The 19 non-evaluable
patients did not differ significantly from the 62 evaluable ones on any of the intake
characteristics (data not shown).

Results from the 62 subjects (CBZ, n = 28; placebo, n = 34) who received medication for 1
week or more showed no significant differences in socio-demographic characteristics, drug
use history, or psychiatric co-morbidity between the CBZ and placebo groups (Table 1). The
most frequent psychiatric disorders were antisocial personality (n = 18), phobic disorders (n =
16), and post-traumatic stress disorder (n = 8).

All patients attended most of the scheduled standardized individual counseling sessions during
the time they participated in treatment. Bi-weekly CBZ plasma level monitoring showed a
mean (S.D.) CBZ plasma level of 3.63 (2.52) μg/ml during week 2, 5.61 (3.54) μg/ml during
week 4, and 3.57 (2.57) μg/ml during week 6 of treatment. There was no difference (χ2 = 0.653,
df = 1) between the number of patients in either group who reported at the exit interview that
they thought they had received a particular treatment.

Mean (S.D.) retention time in the study was 30.6 (18.2) days. This estimate of retention time
in the study is necessarily biased since it excludes patients participating less than one week
and the maximum retention time of 8 weeks was fixed by the study design. There were no
significant differences between the two groups for retention rates χ2 = 0.27, P = 0.60) or for
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the number of patients who completed the 8-week study (χ2 = 0.2, P = 0.65) (Fig. 1). For all
subjects as a whole, there were significant decreases between intake and treatment termination
in the self-reported drug outcome variables, including cocaine use in grams (F = 8.79; df =
1,58; p = < 0.005) and dollars spent (F = 8.18; df = 1,59; P = < 0.006) in the past 24 h, and
cocaine craving (F = 9.08; df = 1,48; P < 0.005). However, these decreases were not associated
with significant decreases in the percentage of urines negative for cocaine (F = 0.44; df = 1,60;
p = 0.51) (Fig. 2).

For the 62 evaluable subjects, the first method of analysis (comparing pre-treatment versus
post-treatment) showed no significant differences between CBZ and placebo on self-reported
cocaine used in grams (F = 2.44; df = 1,58; P = 0.12) or dollars (F = 2.54; df = 1,59; P = 0.12),
self-reported cocaine craving (F= 0.4; df = 1,48; P = 0.5) or percentage of urines negative for
cocaine (F = 2.01; df= 1,60; P = 0.16). There were no significant group by time interactions
for self-reported cocaine use in grams (F = 1.57; df = 1,58; P = 0.22) or dollars (F = 1.37; df
= 1,59; P = 0.25), self- reported cocaine craving (F = 0.40; df = 1,48; P = 0.52), or percent of
urines negative for cocaine(F = 0.44; df = 1,60; P = 0.51).

During the 8 weeks of treatment, there was a significant decrease in BDI (F = 21.7; df = 1,48;
P < 0.0001) and SCL-90R total (F= 31.14; df = 1,56; P < 0.0001) scores for both groups, with
no significant differences between CBZ and placebo groups (F = 0.4; df = 1,48; P = 0.53; and
F = 0.16; df = 1,56; P = 0.69 respectively) (data not shown). There were no significant group
by time interactions for the BDI (F = 0; df = 1,48; P = 0.98) or SCL-90R scores (F =0.57; df
= 1,56; P = 0.45).

The second method of analysis (comparing CBZ and placebo groups stratified by urine
toxicology result for cocaine on the first day of treatment), showed no significant differences
between the CBZ and placebo groups for retention in treatment, urine toxicology results, or
cocaine use as measured by amount in grams or money spent.

Post hoc weekly comparisons using the third method of analysis (remaining subjects at each
timepoint) showed that the only significant group difference (Fisher’s exact test, P < 0.01) was
lower self-reported weekly cocaine craving in the MCCS for the CBZ group at week 5. There
were no other significant treatment outcome differences between CBZ and placebo (data not
shown). The sample of 19 completers showed no significant differences between CBZ and
placebo groups on any outcome measure (data not shown).

None of the patients treated with CBZ had severe or medically serious side-effects. Ten (16.1%)
patients had mild or moderate side-effects. The most frequent (10%) was increased blood
pressure. There were no significant differences between CBZ and placebo groups for frequency
or severity of symptoms (Fisher’s exact test = 0.47). CBZ was discontinued in 3 patients due
to side-effects (2 patients had high blood pressure and 1 had skin rash and leukopenia); these
patients continued receiving counseling for the remainder of the 8-week trial. All side-effects
resolved without hospitalization or permanent sequelae.

4. Comment
This is the first published report of a double-blind, random assignment, placebo-controlled,
clinical trial on the use of CBZ for treatment of cocaine-dependent patients who did not meet
criteria for other psychoactive substance dependencies (except nicotine) nor were methadone
maintained. The results showed that CBZ was not better than placebo for patients receiving
standardized counseling twice a week in an 8-week treatment program at doses and blood levels
previously reported effective (Halikas et al., 1992). During treatment both groups showed
similar significant decreases in self-reported cocaine use (money spent and grams used),
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cocaine craving, and depression and psychopathology scores. No significant change in
qualitative urine toxicology results for cocaine was observed.

The only significant medication group difference was lower cocaine craving for the CBZ group
at one time-point. This may be a spurious result of the multiple statistical analyses. However,
since this result corresponded with the week after the peak CBZ dose, it may also be interpreted
as a CBZ dose-related effect. It is possible that higher doses of CBZ would be more effective
in controlling cocaine craving, although potential side-effects (Rall and Schleifer, 1990) might
limit their use.

There are limitations of the study that should be considered when interpreting the results, (i)
The drop-out rate, although similar for both groups, may limit the validity of the analysis done
for the remaining patients who stayed in treatment at each week, (ii) It is possible that CBZ
could be effective at higher doses or plasma levels, or when given for longer duration. However,
even for the time that previously reported effective plasma levels (Halikas et al., 1992) were
achieved in this study, there were no significant differences between the groups for the outcome
measures, (iii) It is possible that CBZ shows some differential effect on cocaine-dependent
patients with abnormal EEG (Montoya et al., 1992). Although patients in this study were
excluded for a history of seizures, they were not screened for EEG abnormalities. However,
the consistency of the results obtained from several methods of data analysis (pre-treatment
versus post-treatment, initial cocaine urine positive versus negative, and completers versus
non-completers) and the good medication compliance support the validity of the conclusion
that CBZ is not effective for the treatment of cocaine dependence.

The high attrition rate for cocaine dependence treatment is usually a limitation for this type of
study. By achieving comparable numbers of patients exposed to at least 1 week of treatment
we partly controlled for the potential bias that attrition may create and also gave reasonable
duration for the medication to produce its effects. The attrition rate in this study (76% over 8
weeks, based on 81 subjects who signed the consent form) is comparable to that observed in
other outpatient medication trials (Weddington et al., 1991; Montoya et al., 1994) in cocaine-
dependent subjects not also maintained on methadone.

Use of inactive placebo in the evaluation of psychotropic medications has been criticized
because the active medication can be discriminated (Fisher and Greenberg, 1993). However,
this does not appear to be an issue in the present study. Results from the exit interview showed
no significant ability of the patients to distinguish medication versus placebo. Also, the
presentation of side-effects was similar for both groups.

CBZ has been reported to have psychotropic effects in patients treated for seizure disorders
(Trimble, 1988) and to be effective for treatment of non-responsive psychosis (Neppe, 1988).
These effects may relate to an anti-kindling mechanism. However, although both groups in
this study showed reduction of scores for psychopathology and depression, there was no
evidence of differences between CBZ and placebo. The intensity and good quality of the
standardized counseling may have been stronger factors than medication in determining the
reductions in psychological symptoms, overshadowing any treatment effect of CBZ.

Because CBZ has been reported to produce hematologic reactions (Sobotka et al., 1990), and
to have cardiovascular side-effects (Halikas et al., 1991b), periodic cardiovascular and blood
monitoring has been recommended. Furthermore, the combination of CBZ and cocaine has
been postulated to worsen those complications (Hatsukami et al., 1991). In close medical
monitoring of patients in the present study, no severe side-effects were observed. Thus, CBZ
appears not to cause serious side-effects in this population of cocaine dependent individuals at
the doses used in this study.
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Despite the animal data suggesting that CBZ blocks the development of cocaine-induced
kindling, the previous clinical studies (chiefly open-label) suggesting that CBZ was effective
in treating cocaine dependence, its publicity and extensive prescription by clinicians (Halikas
et al., 1993) for treatment of cocaine dependence, the results from this study do not support
the use of CBZ for this indication. However, they do not rule out its possible therapeutic value
for cocaine dependence in patients with certain comorbid psychopathology. For example, CBZ
is used to treat bipolar disorders (Post, 1990) and may be effective for cocaine-dependent
patients with the concurrent presence of these disorders. Further research would be required
to evaluate this possibility.
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Fig. 1.
There were no significant differences between CBZ (■, n = 28) and placebo (○, n = 34) for
retention in treatment for cocaine dependence (62 patients completing one week of treatment).
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Fig. 2.
Mean (SE) percentage of urines negative for cocaine at week 1 of and discharge from (End
Tx) treatment. There were no significant differences between CBZ (■, n = 28) and placebo (□,
n = 34).
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Table 1
Socio-demographic characteristics and drug use history of patients on medication ≥ 1 week

CBZ (n = 28) Placebo (n = 34) Total (n = 62)

Age (mean) 33.2 ± 5.4 33.3 ± 5.4 33.2 ± 5.4

Males 24 (85.7%) 25 (73.5%) 49 (79.0%)

Females 4 (14.3%) 9 (26.5%) 13 (21.0%)

Black 16 (57.1%) 26 (76.5%) 42 (67.7%)

White 12 (42.9%) 7 (20.6%) 19 (30.7%)

Native American 0 1 (2.9%) 1 (1.6%)

Education completed (years) 12.8 ± 1.7 12.5 ± 1.8 12.7 ± 1.8

Attended college 15 (53.6%) 12 (35.3%) 27 (43.6%)

Employment

 Full-time 25 (89.3%) 24 (71.8%) 49 (79.0%)

 Part-time 1 (3.6%) 5 (14.7%) 6 (9.7%)

 Student 1 (3.6%) 0 (0.00%) 1 (1.6%)

 Unemployed 1 (3.6%) 5 (14.7%) 6 (9.7%)

Days used cocaine in the past 30 days 14.1 ± 8.1 17.5 ± 9.6 16.0 ± 9.0

Cocaine negative urine on first day of
treatment (%)

12 8 10

Amount of cocaine use in the past 30 days

 Grams 16.1 ± 25.1 11.4 ± 9.4 13.3 ± 17.6

 Dollars 1139 ± 1560 621 ± 546 835 ± 1101

Previous drug treatment

 Never treated 9 (32.1%) 14 (43.8%) 23 (38.3%)

 Prior treatment 19 (67.9%) 18 (56.2%) 37 (61.7%)

There were no significant differences for socio-demographic characteristics or drug use history between patients treated with CBZ or placebo.
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