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Abstract

Background—Dual dependence on opiate and cocaine occurs in about 60% of patients admitted 

to methadone maintenance and negatively impacts prognosis (Kosten et al., 2003). Topiramate 

(TOP) is an antiepileptic drug that may have utility in the treatment of cocaine dependence 

because it enhances the GABAergic system, antagonizes the glutamatergic system, and has been 

identified by NIDA as one of only a few medications providing a “positive signal” warranting 

further clinical investigation. (Vocci and Ling, 2005).

Method—In this double-blind controlled clinical trial, cocaine dependent methadone 

maintenance patients (N=171) were randomly assigned to one of four groups. Under a factorial 

design, participants received either TOP or placebo, and monetary voucher incentives that were 

either contingent (CM) or non-contingent (Non-CM) on drug abstinence. TOP participants were 

inducted onto TOP over 7 weeks, stabilized for 8 weeks at 300 mg daily then tapered over 3 

weeks. Voucher incentives were supplied for 12 weeks, starting during the fourth week of TOP 

induction. Primary outcome measures were cocaine abstinence (Y/N) as measured by thrice 

weekly urinalysis and analyzed using Generalized Estimating Equations (GEE) and treatment 

retention. All analyses were intent to treat and included the 12-week evaluation phase of combined 

TOP/P treatment and voucher intervention period.

Results—There was no significant difference in cocaine abstinence between the TOP vs P 

conditions nor between the CM vs Non-CM conditions. There was no significant TOP/CM 

interaction. Retention was not significantly different between the groups.

Conclusion—Topiramate is not efficacious for increasing cocaine abstinence in methadone 

patients.
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1. INTRODUCTION

Methadone is effective in the treatment of opioid dependence, but does not affect cocaine 

use, even at high doses (Castells et al., 2009). This is especially problematic in light of the 

fact that the majority of patients presenting for opioid maintenance treatment have 

concurrent cocaine dependence, which negatively impacts overall prognosis (Kosten et al., 

2003). Nevertheless, effective adjunctive pharmacotherapies for cocaine dependence in this 

population are lacking. TOP has been identified as a strong candidate for this purpose 

(Vocci and Ling, 2005). In a key pilot study of relapse prevention in cocaine dependent 

men, TOP promoted abstinence at twice the rate of that achieved the placebo group 

(Kampman et al., 2004).

Topiramate [2.3:4,5-Bis-O-(1-methylethylidene)-beta-D-fructopyranose sulfamate] was 

FDA approved in 1996 for the treatment of adult seizures. TOP increases GABA central 

levels and potentiates its action at the GABAA receptor (Braga et al., 2009). TOP is an 

AMPA receptor antagonist at the glycine site, a selective GluK1 inhibitor (Braga et al., 

2009) and decreases presynaptic glutamate release (Alves et al., 2003).

GABA antagonism and glutamate potentiation have each been identified as having potential 

value in the treatment of cocaine dependence. GABA agonists reduce the dopamine 

response to cocaine, response to conditioned cues, and cocaine self-administration (Barrett 

et al., 2005; Weerts et al., 2005). The presynaptic GABA reuptake inhibitor tiagabine 

appeared to reduce cocaine use in methadone maintenance (Gonzales et al., 2007) and 

vigabatrin (an irreversible inhibitor of intrasynaptic GABA transaminase) increased cocaine 

abstinence in parolees (Brodie et al., 2009), though a later clinical trial showed no effect 

(Samoza et al., 2013). Prefrontal glutamatergic neurons innervating the nucleus accumbens 

play a critical role in cocaine reinforcement (McFarland et al., 2003; Kalivas, 2004). 

Glutamate inhibition blocks cocaine-induced reinstatement of cocaine seeking (Cornish and 

Kalivas, 2000; McFarland et al., 2003). Glutamate is involved in memory and 

neuroplasticity and a disruption of glutamate homeostasis could be at the core of compulsive 

drug taking (Kalivas et al., 2009). In preclinical studies, antagonists at AMPA-receptors (a 

glutamate receptor subtype) decreased cue-induced cocaine seeking (Bäckström and Hyytiä, 

2006). Drugs with potential to restore glutamate homeostasis show promise as potential 

treatments for cocaine addiction (Moran et al., 2005; Peters et al., 2008; Kalivas, 2009). 

Given the potential of medications targeting independently the GABA and glutamate 

systems to help patients abstain from cocaine use, targeting these systems simultaneously 

with a medication such as TOP is of particular interest.

In addition to its potential for directly reducing cocaine use, TOP may have broad beneficial 

effects that further enhance its utility in the treatment of cocaine dependent methadone 

patients by addressing a variety of other symptoms and conditions common among poly-

substance users. For example, TOP has produced promising results in treating other 
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substance use disorders, reducing drinking in alcohol dependence (Johnson et al., 2003, 

2004; Johnson, 2005; Baltieri et al., 2008), reducing relapse to alcohol use after 

detoxification (Rubio et al., 2009), and promoting smoking cessation in men (Anthenelli et 

al., 2008). More broadly, TOP has been evaluated for the treatment of chronic pain 

(Khoromi et al., 2005), aggression (Nickel et al., 2004, 2005a, 2005b), compulsive disorders 

(Van Ameringen et al., 2006), and anxiety (Berlant, 2004; Khan and Liberzon, 2004).

The current study was designed to evaluate whether TOP would increase cocaine abstinence 

in cocaine dependent methadone patients. Participants were randomly assigned to one of 

four conditions in which they received TOP or placebo (P), and received vouchers 

contingent on providing cocaine negative urine samples (CM) or independently of their 

urine sample results (Non-CM). This design was planned as a means of comparing the 

effects of TOP against positive (CM) and negative (P) controls, as CM has been repeatedly 

demonstrated as successful in reducing cocaine use in methadone patients (Lussier et al., 

2006; Prendergast et al., 2006). In all groups, voucher earnings were dependent on 

attendance and morning pills were consumed under observation. These procedures were 

designed to enhance attendance and TOP adherence across all participants. A secondary goal 

of the study was to evaluate the safety and acceptability of TOP in methadone patients, as 

there are no prior evaluations of TOP in this population.

2. METHODS

2.1 Trial Design and Study Flow

This randomized double-blind clinical trial featured a 2x2 factorial design. It was approved 

by the Johns Hopkins Medicine institutional review board and conducted from 2007 to 2011 

at an outpatient methadone clinic on the Johns Hopkins Bayview Medical Campus, 

Baltimore, Maryland.

Figure 1 shows the study timeline. Opioid and cocaine dependent adults who passed a 

telephone screening interview were scheduled for a full interview to determine eligibility. 

Participants were induced and stabilized on methadone, then, during a placebo lead-in 

period, they received one capsule ingested with the methadone dose, followed by mouth 

check; a second capsule dispensed in a blister pack was given for evening ingestion, with 

request to return the empty blister pack the following day. At the end of week 5, participants 

were randomly assigned to one of 4 treatment conditions: TOP/CM, P/CM, TOP/Non-CM, 

and P/Non-CM. Participants and staff were blind to time of randomization and changes in 

medication doses. Randomization was stratified on gender, age (≤ 40 years old, Y/N), 

cocaine withdrawal severity (Cocaine Selective Severity Assessment [CSSA] ≤ 20, Y/N; 

Kampman et al., 2004), and current alcohol dependence (DSM-IV-R, Structured Clinical 

Inteview for DSM-IV [SCID]). Computerized stratified randomization with a 1:1:1:1 

allocation ratio was implemented by staff members with no participant contact.

Contingency management procedures were implemented during weeks 9 through 20, which 

constituted the 12-week combined treatment evaluation phase. Capsules were discontinued 

after the topiramate taper and placebo lead-out phases. During the disposition phase, 
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participants either continued methadone treatment at the clinic or were transferred to other 

community clinics of their choice.

2.2 Participants and recruitment

Participants were eligible if they were: 1) cocaine and opioid dependent and seeking 

treatment; 2) between 18 – 55 years old; 3) eligible for methadone maintenance; and 4) able 

to comply with study requirements. Participants were excluded for 1) sulfonamide or 

topiramate allergy; 2) diabetes, respiratory insufficiency, or other chronic risk factor for 

acidosis; 3) prior kidney stones, or unexplained blood in the urine; 4) current participation in 

Highly Active Antiretroviral Therapy; 5) glaucoma, family history of glaucoma, intraocular 

hypertension, or one-sided blindness; 6) seizure disorder or use of antiepileptic medications; 

7) current benzodiazepine dependence; 8) serious psychiatric illness; 9) pregnancy, 

lactation, or sexual activity without effective contraception. Participants were recruited 

through flyers in local drug treatment, clinical care settings, and through advertisements in 

local print newspapers.

2.3 Intake and safety procedures

At intake, applicants were interviewed with the SCID and the Addiction Severity Index 

(ASI) to determine eligibility, urine samples were obtained for toxicology and urinalysis 

testing, and blood samples were tested for CBC, chemistry (liver and kidney function, 

amylase, lipase) and optional HIV testing. Medical evaluation was conducted, including 

EKG, visual acuity with corrected vision, and contact tonometry (Reichert Tonopen XL, 

Depew, NY) to measure intraocular pressure (IOP). Visual acuity and tonometry were 

repeated twice prior randomization and twice in the weeks after randomization to detect any 

change in IOP. Ongoing patient assessment was done with repeat chemistry, urinalysis, 

EKG, clinician-CSSA, and adverse event assessment, collected monthly.

2.4 Interventions

2.4.1 Methadone Maintenance—Methadone (methadose 10 mg/mL, Mallincrodt, Inc., 

Hobart, N.Y.) was administered daily by nursing staff via automated pump system. Doses 

started at 30 mg/day and inducted over three weeks to a maintenance dose (median 100 mg/

day; range 20 – 140 mg/day). Doses for patients transferring from methadone maintenance 

were continued. At any time participants could request a dose decrease, and a dose increase 

could be requested after week seven. Take home doses were provided on holidays and for 

rare emergencies. Individual and group counseling was provided weekly, based on a 

manualized staged level of treatment. Subjects could be administratively discharged for 

violating clinic rules or missing three consecutive clinic visits.

2.4.2 Topiramate (TOP)—All study capsules were prepared at the on-site research 

pharmacy from bulk topiramate (LGM Pharmaceuticals, Inc., Boca Raton, FL), and lactose 

monohydrate powder, N.F. as filler (Ruger Chemical Co., Inc., Portland, OR). Lactose was 

premixed with 5 PPM denatonim benzoate (Bitrex®, Market Actives, LLC, Portland, OR) to 

give a similar bitter taste to all capsules. Each day’s study medication dose consisted of two 

size 0 opaque capsules of equal weight and appearance. Active capsules consisted TOP 

loose filled and supplemented with lactose powder to yield a total of 550 mg of ingredient 
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and were prepared less than 60 days prior to ingestion. P capsules consisted of 550 mg 

lactose powder.

Placebo participants received P capsules until the end of week 25 placebo lead-out. 

Participants randomized to TOP received ascending TOP doses weeks 6 to 12, 300 mg/day 

weeks 13 to 20, then tapering doses weeks 21 to 23. The maintenance dose of TOP used in 

this study (300 mg/day) is considered to be on the low end of the normal efficacious range 

when used as an antiepileptic, and adverse events have been relatively rare in previous 

clinical trials for doses under 400 mg/day (LaRoche and Helmers, 2004). The schedule of 

TOP administration is in table 1. Patients, clinic and medical staff were blind to TOP/P 

conditions and to methadone doses.

2.4.3 Contingency Management—Vouchers of escalating monetary value could be 

earned in exchange for approved goods and services. Vouchers could be exchanged in 

minimum units of $25 and participants’ requests for exchanges were fulfilled within one 

week. Subjects in the CM groups received vouchers for recent cocaine abstinence 

determined by semi-quantitative urine toxicology testing (details below). The first cocaine 

negative urine earned a $2.50 voucher. The voucher value increased by $1.50 for each 

subsequent cocaine negative urine sample. A bonus of $10.00 was awarded for every three 

consecutive cocaine negative urine samples. A cocaine-positive or a missed scheduled urine 

sample resulted in no voucher. Two forfeited vouchers (for missing or cocaine positive) 

resulted in a resetting of the voucher value to $2.50 for the next cocaine negative sample. 

Perfect abstinence yielded a total payout of $1,155 in vouchers.

Vouchers for each non-CM participant were yoked to the values of a CM participant, and 

corresponded to the particular urine sample (e.g., urine #14 of 36). Non-CM participants 

were required to attend the clinic and provide a urine sample, but vouchers were delivered 

independent of cocaine toxicology results. Participants were instructed and quizzed on all 

aspects of the voucher procedures as appropriate for the CM and non-CM groups, 

respectively, but were not aware of the yoking procedure (Silverman et al., 1996b). The 

yoking procedures were designed to isolate the effects of the abstinence reinforcement 

contingency while promoting retention and adherence across all groups.

2.5 Assessments

2.5.1. Urine toxicology—Urine samples were collected under staff observation three 

times a week and tested onsite for cocaine metabolites (benzoylecgonine) using Syva 30R 

Chemical Batch Analyzer (Syva Corp., Palo Alto, CA) and with a threshold for a cocaine 

positive result of > 300 ng/ml. During the CM intervention (weeks 9–20), serial dilutions of 

qualitative positive tests were conducted to derive quantitative estimations of 

benzoylecgonine concentrations. Samples were coded as negative if benzoylecgonine 

concentration was below the 300 ng/ml cut-off or ≤50% that of the preceding sample (a 

modified Preston rule for abstinence, Silverman et al., 1996a). Urine samples were also 

tested qualitatively for opiates three times weekly and benzodiazepines once weekly.

Breath analysis for alcohol ([BAL; Alco-Sensor III, Intoximeters, Inc., Saint Louis, MO) 

was collected prior to methadone dosing on urine collection days. Breath was also analyzed 
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for exhaled CO once a week (C50 Micro III Smokerlyzer, Bedfont Scientific Ltd., Kent, 

UK) to assess smoking status.

2.5.2 Self-Report Measures—Participants completed computerized assessments once a 

week: the CSSA, a measure of cocaine craving (score 0 – 112; Mulvaney et al., 1999), daily 

illegal drug and alcohol use, smoking behaviors (TLFB), dose adequacy for methadone and 

medications, Visual Analog Pain scale (VAS 1–10), the Wong-Baker Pain scale, and a 

medication symptom checklist (listing common side effects). Participants also completed the 

Beck Depression Inventory (BDI 1A; Beck et al., 1961) and State Trait Anxiety Inventory 

(STAI; Spielberger, 1983) on a biweekly basis. On week 4, patients were assessed for 

traumatic events using the Traumatic Life Event Questionnaire (TLEQ; Kubany et al., 2000) 

and monthly with the Modified PTSD Symptom scale revised (MPSS-R; Coffey et al., 

1998).

2.6 Outcome measures

The primary outcome measures were cocaine abstinence, a dichotomous variable (Y/N) for 

each or the 36 samples collected between weeks 9 and 20, and coded as specified in section 

2.8.1., and treatment retention, operationalized as the number of weeks between study 

admission and discharge.

Secondary outcome measures included the percentage of participants achieving three 

consecutive weeks of cocaine abstinence, the longest duration of cocaine abstinence 

(LDCA), percent of participants with consecutive abstinence based on combination of self-

report, urine toxicology and no missing data; adverse events; opioid use based on urine 

toxicology testing; weekly self-reports of cocaine, alcohol, cigarette and other drug use 

(TLFB); cocaine craving (CSSA); depression, anxiety and pain symptoms; measures of 

cigarette smoking (CO in exhaled breath, Fagerstrom, smoking urges).

2.7 Data analysis

The statistical analyses were conducted in SAS 9.3 (SAS Institute, Inc., Cary, NC). All 

analyses were intent-to-treat (N = 171). Statistical significance was defined as p < .05. The 

four groups were compared for differences on baseline characteristics and baseline cocaine 

use using ANOVA for continuous measures and Chi-square tests for dichotomous 

characteristics. The four stratification variables used in the randomization process (age, sex, 

CSSA, alcohol dependence) were also used as covariates in all analyses. Pearson 

correlations were calculated between baseline proportion of cocaine negative urine samples 

during weeks 1 – 5 and cocaine abstinence during the combined treatment phase (weeks 9 – 

20). As baseline cocaine use was found to be a predictor of treatment outcome, the analyses 

were repeated using baseline cocaine use as covariate.

Toxicology results were analyzed as repeated measures of binary outcomes (e.g., Y/N) by 

using Generalized Estimating Equations (GEE) with an autoregressive correlation structure 

(Zeger and Liang, 1992). Separate analyses were conducted in which missing samples were 

counted as positive or were ignored, respectively. A sensitivity analysis was also conducted 

in which we imputed data for all drop-outs as relapse to each participant’s baseline cocaine 
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use (Johnson et al., 2013), but the results of these analyses were nearly identical to the 

results of the other analyses and are not presented here.

GEE was also used to analyze secondary measures such as CSSA composite scores, BDI-II 

scores, STAI, MPSS-R and longest duration of continuous cocaine abstinence. Retention in 

treatment was analyzed using a Cox proportional hazards model. For all of these tests, we 

evaluated the main effects for TOP and CM respectively. We also made planned post-hoc 

comparisons of the following study groups: TOP/CM versus P/CM; TOP/CM versus TOP/

Non-CM; TOP/Non-CM versus P/Non-CM, and P/CM versus P/Non-CM.

3. RESULTS

3.1 Baseline demographic, treatment and drug use characteristics

Figure 2 displays subject disposition through the end of the evaluation phase of the trial. No 

demographic differences were significant under a one factor analysis or for any post-hoc 

comparison between groups. A two-factor analysis showed that participants who received P 

were more likely to be alcohol dependent that those who received TOP (p=.03), but revealed 

no other significant differences. Of 250 participants admitted into the study, 79 (32%) 

dropped out prior to randomization. Treatment groups were balanced: mean age (± SD) was 

42 ± 7 years old, 60% were African American, 48% were females, 58% completed 12th 

grade, 26% were employed, and 13% were married. Median CSSA score was 28, suggesting 

a high degree of severity in cocaine dependence among study participants, with no 

differences in baseline cocaine craving (CSSA > 20) scores between the groups. Twenty-one 

percent of participants were already engaged in methadone maintenance prior to study entry: 

33% T/CM, 20% T/Non-CM, 18% P/CM, 15% P/Non-CM (p = .45).

3.2 Primary Outcomes

3.2.1. Treatment Retention (Figures 2 and 3)—Fifteen participants (9%, 12 in the 

TOP groups, and three in the P/Non-CM group) dropped out before starting the combined 

treatment evaluation phase. Of the subjects who initiated the combined treatment evaluation 

phase of the study, 113/156 (72%) completed with no significant group difference: TOP/CM 

68%, TOP/Non-CM 58%, P/CM 69%, P/Non-CM 70%, p = .44. Length of treatment (weeks 

± SE) was 16.9 ± 0.8 for the TOP/CM group, 16.4 ± 0.7 for the TOP/Non-CM group, 18.1 ± 

0.6 for the P/CM group and 17.7 ± 0.6 for the P/Non-CM group.

3.2.2 Cocaine Abstinence—Figure 4 shows the percentage of cocaine negative urine 

samples (Preston rule) per treatment condition (mean % ± SE): 45 ± 6.2 for TOP/CM, 43 ± 

5.5 for TOP/Non-CM, 54 ± 5.4 for P/CM, 47 ± 4.8 for P/Non-CM (p=.54, OR 0.87, 95%CI: 

0.58 – 1.34). Using a benzoylecgonine cut-off ≤ 300 ng/mL, the percentages of cocaine 

negative urine samples were 34 ± 7 for TOP/CM, 34 ± 6 for TOP/Non-CM, 41 ± 6.6 for 

P/CM and 34 ± 5.7 for P/Non-CM (p = 0.86, OR: 1.051, 95%CI: 0.6 – 1.84). Excluding 

missing samples from the analysis, the percentage of cocaine negative urine samples were 

59 ± 5.2, 59 ± 5.4, 63 ±: 5.1, 58 ± 4.7, respectively (p = 0.78, OR: 1.06, 95% CI: 0.7 – 1.6). 

Repeating the analysis imputing relapse to baseline cocaine use for drop offs did not change 

the results of the analysis. Including stratification variables and baseline cocaine use as 
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covariates did not change the results. The LDCA in weeks was (mean ± SE) 3.8 + 0.8 for 

TOP/CM, 3.7 ± 0.7 for TOP/Non-CM, 4.4 ± 0.7 for P/CM, for 3.5 ± 0.6 P/Non-CM. 

Statistical analyses revealed no main effect of TOP or CM on LDCA, and no post-hoc 

comparisons were significant. Figure 5 shows the weekly cumulative percent of patients 

achieving biochemically confirmed self-reported abstinence with no missing samples, which 

is the definition of abstinence endorsed by the FDA, with no significant differences between 

the groups.

None of the groups showed a significant change in cocaine abstinence during the voucher 

phase relative to baseline or in any voucher phase analysis that included time as a factor in 

the model, but descriptive data show that the proportion of participants abstaining from 

cocaine over time during the voucher phase increased slightly for the CM groups, and 

decreased slightly in the non-CM groups. A scatter plot of all participants’ cocaine 

toxicology results throughout the evaluation period is shown in the Supplementary Material, 

figure 1.1

3.3 Secondary outcomes

Baseline cocaine abstinence (weeks 1–5; < 300 ng/mL) was correlated with overall percent 

of cocaine negative urine samples, three consecutive weeks of cocaine abstinence, and the 

longest duration of cocaine abstinence during treatment, as shown in Table 3. This 

correlation was the strongest for the two TOP groups, and not significant for the control 

group (P/Non-CM). However, including baseline cocaine use as covariate did not change the 

results of cocaine abstinence between the treatment groups.

Cocaine craving was measured with the CSSA. The median intake CSSA was 28, higher 

than in the studies by Kampman et al (1998), and treatment groups were well balanced on 

Intake CSSA (> 20, Y/N), but intake CSSA did not predict cocaine abstinence. There was no 

effect of TOP on CSSA scores over time.

Gender: women provided a lower percentage of cocaine negative urine samples at the 300 

ng/mL cut off: 30 ± 4.2 vs 41 ± 4.6 for males (p = .05), but the difference (43 ± 3.8 versus 

51 ± 3.9) was not significant when samples were dichotomized using the Preston rule.

Other drugs and alcohol use: there was no effect of TOP on the rate of opiate negative urine 

samples (%, M ± SE): 53 ± 4.3 vs 59 ± 3.9 for the TOP vs P groups respectively (p = .27). 

The percent of benzodiazepine positive urine samples, overall low, was significantly lower 

in the TOP groups (5 ± 1.8 versus 10.4 ± 2.7, p = .013). The rate of positive BAL was too 

low for any meaningful analysis: during the combined treatment phase 30 of 4630 (0.7%) 

BAL produced a positive reading. Regarding smoking behaviors, there were no significant 

differences in CO levels between the groups, nor any time effect.

Psychiatric symptoms: overall, psychiatric symptoms scores were very low. There was no 

effect of treatment group on depression, anxiety or PTSD symptomatology (results in 

supplementary material2).

1Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:…
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Voucher earnings: The non-CM groups received vouchers of similar value to the CM group, 

as expected given the yoked procedure. The average earnings were $ (SE) 421.25 ± 79.58 

for TOP/CM, 394.69 ± 72.06 for P/CM, 343.26 ± 65.34 for TOP/Non-CM, and 203.51 ± 

50.89 for P/Non-CM (NS). CM and non-CM participant’s earnings were positively 

correlated with their longest duration of cocaine abstinence (rho = .969 p < .001 vs rho .494 

p< .001 respectively).

Medication adherence: clinic attendance was high, as 91% to 93% of scheduled methadone 

doses were ingested by participants remaining in treatment, with no difference between the 

groups. This also reflects the high rate of observed ingestion of TOP or P capsules in the 

morning. No objective data is available to confirm medication adherence for the evening 

study medication doses.

3.4 Adverse events

In the TOP groups, 6 participants were discharged for medical reasons: 2 abnormal EKGs; 1 

transient creatinine elevation; and 3 hospitalizations (1 accidental CO poisoning; 1 paranoid 

psychosis; 1 pneumonia). In the P groups, 7 participants were discontinued for medical 

reasons: 2 transaminases elevation > 3x ULN; 1 hematuria and long QTc.; 1 increase in 

intraocular pressure, 1 pregnancy; 2 hospitalizations: 1 suicidal ideation, 1 pancreatitis. A 

table of adverse events is in Supplementary Material3.

4. DISCUSSION

The results from this study show that topiramate was not different from placebo in reducing 

cocaine use in the treatment of dually cocaine and opioid dependent methadone patients. 

Although this finding is disappointing, it is not necessarily in conflict with the current 

evidence base for topiramate in the treatment of stimulant dependence. For example, a large 

double-blind randomized controlled trial of cocaine and alcohol dependent subjects who had 

achieved initial abstinence showed that 20% of participants who received topiramate (300 

mg daily) achieved sustained cocaine abstinence the last 3 weeks of the trial compared to 

7% in the placebo group (p = 0.01), but topiramate was not better than placebo in promoting 

cocaine or alcohol abstinence overall (Kampman et al., 2013). Similarly, in a multi-center 

trial, topiramate (200 mg daily) failed to increase abstinence from methamphetamine, 

although a secondary analysis found a significant reduction in weekly median urinary 

methamphetamine levels in urine samples in the topiramate group (Elkashef et al., 2012). 

Another randomized controlled trial found a small but statistically significant effect of 

topiramate (300 mg daily) in the treatment of cocaine dependence. In that study, topiramate 

participants maintained cocaine abstinence 16.6% of weeks during the efficacy phase of the 

study versus 5.8% for the placebo group (p = .02; Johnson et al., 2013).

Perhaps the most unique feature of the present study relative to studies showing modest 

efficacy of topiramate treating cocaine dependence is that our participants were 

polysubstance users dually dependent on opiates and cocaine, thus likely representing a 

2Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:…
3Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:…
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more severe addiction pathology including more severe stimulant dependence. In support of 

this argument is the higher median CSSA score at intake: 28 compared to 20 in Kampman’s 

(2004) pilot study. It is also possible that co-occurring opioid dependence, and opioid 

substitution therapy alter the effects of chronic cocaine use on GABA transmission 

(Kupchik et al., 2014) and on glutamate transmission (Placenza et al., 2008). Buprenorphine 

appears to increase baseline glutamate levels, blocking the expression of cocaine 

sensitization while increasing the dopamine response to cocaine (Placenza et al., 2008). The 

effects of topiramate on these systems may thus differ in dual cocaine and opioid 

dependence.

Treatment adherence is always a concern in cocaine dependence clinical trials. Conducting 

the study in a methadone clinic ensured retention and ingestion of at least half the study 

medication doses through direct observation of dosing. Participants reported to nursing staff 

ingesting the medications the evening before, although they were inconsistent in returning 

the empty blister packs, thus preventing a surrogate pill count. Topiramate was well 

tolerated as participants did not report strong subjective side-effects from the study 

medications when probed weekly with a side-effect checklist.

An important limitation of the present study is that unlike other clinical trials with voucher 

incentives, including factorial design combinations of CM and pharmacotherapy (e.g., 

Poling et al., 2006), the CM groups in this study did not perform better than the non-CM 

groups. A review of the voucher data showed that the contingency groups received a very 

high fidelity CM intervention, and voucher amounts were similar to those in previous 

studies showing that CM increases cocaine abstinence, thus poor fidelity or low 

reinforcement magnitude are not viable explanations of the lack of a CM effect on cocaine 

abstinence. One possibility is that delaying the voucher exchange for up to seven days 

reduced the efficacy of the vouchers (Roll et al., 2000). Another possibility is that requiring 

payouts in $25 units added further to the delay, especially at the beginning of the voucher 

program. Despite these design flaws in the CM intervention, descriptive data showed an 

emerging trend toward the expected effect of the CM intervention on cocaine abstinence. In 

future trials involving CM, it is of utmost importance to eliminate, or reduce to the fullest 

extent possible, any delay between confirmation of abstinence and delivery of vouchers.

Topiramate has been found to be effective for the treatment of alcohol dependence. This 

study included alcohol dependence as a stratification variable, but the groups were 

unbalanced on this characteristic (perhaps reflecting the relatively low rate of alcohol 

dependence in the study). More participants with alcohol dependence were randomized to 

the placebo conditions, suggesting that this imbalance could have favored the topiramate 

group (not the observed finding). However, the rate of positive BAL was so low overall, 

precluding any conclusion as to the effect of topiramate on alcohol intake.

There were significantly fewer benzodiazepine positive urine samples in the topiramate 

groups. Although benzodiazepine dependence was an exclusion criterion, this finding is 

interesting and suggests that this class of medications could be tested for benzodiazepine 

abuse in opioid maintenance patients, especially given the risks associated with 

benzodiazepine use.
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The present clinical trial showed that 300 mg/day topiramate was safe but did not 

significantly increase cocaine abstinence or decrease cocaine craving in cocaine dependent 

methadone patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Study Timeline
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Figure 2. 
Consort Diagram
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Figure 3. 
Retention during the combined treatment evaluation phase
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Figure 4. 
Upper panel: Percent cocaine negative urine samples per participant by treatment groups 

(modified Preston rule). Dots represent the percentage of cocaine negative urine samples for 

individual participants. The bars represent the mean proportion of cocaine negative urine 

samples for the group. Lower panel: Longest duration of cocaine abstinence by treatment 

groups as shown by the number of consecutive cocaine negative urine samples
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Figure 5. 
Combination of self-reported abstinence, biochemical confirmation of abstinence, and no 

missing samples across the 12-week combined treatment evaluation phase
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Table 1

TOPIRAMATE DOSE SCHEDULE (mg)

Treatment Week Topiramate Groups

Morning dose (DOT) Evening dose

4 – 5 0 0

6 25 0

7 25 25

8 50 25

9 50 50

10 75 75

11 100 100

12 125 125

13 – 20 150 150

21 100 100

22 50 50

23 25 25

24 – 25 0 0

DOT: Directly Observed Treatment

Participants in the placebo groups received 2 daily placebo capsules weeks 4 – 25.
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