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Abstract

Background—Cocaine’s increase of dopamine is strongly associated with its reinforcing 

properties and, thus, agents that reduce dopamine have received much attention as candidate 

cocaine-dependence treatments. The potential efficacy of reserpine, a dopamine depletor, for 

treating cocaine dependence is suggested by both pre-clinical research and a small clinical trial.

Method—One hundred and nineteen participants who met DSM-IV criteria for cocaine 

dependence were enrolled into this 12-week, double blind, placebo controlled outpatient trial. 

Participants received either reserpine (0.5 mg/day) or matching placebo. All participants received 

one hour of manualized individual cognitive behavioral therapy on a weekly basis. Outcome 

measures included cocaine use as determined by self-report confirmed with urine benzoylecgonine 

results, cocaine craving, addiction severity index scores, and clinical global impression scores. 
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Safety measures included adverse events, EKGs, vital signs, laboratory tests, and the Hamilton 

Depression Inventory.

Results—Seventy-nine participants (i.e., 66%) completed the 12-week trial. The safety results 

suggest that reserpine was safe and well tolerated by the participants. The efficacy measures 

indicated no significant differences between reserpine and placebo.

Conclusion—These results do not support the efficacy of reserpine as a cocaine dependence 

treatment.
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1. Introduction

There is strong evidence that the addictive nature of cocaine stems from its ability to 

increase dopamine levels dramatically in the mesolimbic reward centers of the central 

nervous system (Di Chiara and Imperato, 1988). A rapid increase of dopamine and 

other amines in the synaptic cleft is believed to contribute to cocaine-induced subjective 

responses such as stimulation, euphoria and craving. Consequently, agents acting on the 

dopamine system have been widely studied as possible treatments for cocaine dependence. 

One agent of interest is reserpine, a rauwolfia alkaloid used since the 1950’s for the 

treatment of hypertension. Reserpine destabilizes the membranes of the vesicles which 

store catecholamines in neurons (Henry et al., 1994). As a result, the storage vesicles 

rupture causing the neurotransmitters (e.g., dopamine and norepinephrine) to spill out into 

the cytoplasm and to be metabolized by the enzyme monoamine oxydase (MAO). No new 

dopamine is available to be discharged into the synaptic junction until new vesicles become 

available, which requires protein synthesis and takes several days to weeks. During this 

period, individuals exposed to reserpine hypothetically would not experience the euphoric 

effects of cocaine, as it would not be possible for cocaine to augment the synaptic 

concentration of dopamine in the nucleus accumbens. Consistent with this hypothesized 

effect, pre-clinical research has found that disruption of vesicular stores of dopamine and 

norepinephrine using reserpine results in an attenuation of the neurochemical and behavioral 

responses to cocaine (Florin et al., 1995).

Reserpine has been evaluated in a National Institute on Drug Abuse (NIDA)-sponsored 

Cocaine Rapid Efficacy and Safety Trial (CREST). The outpatient, 60-participant four-arm 

study compared the safety and efficacy of reserpine (at a 0.50 mg dose), together with two 

additional drugs, gabapentin and lamotrigine, against a single unmatched placebo (Berger et 

al., 2005). The target dose of reserpine (0.50 mg) was selected to minimize potential sedative 

and dysphoric effects. Analysis of self-report and interviewer-administered instruments 

suggested that all four study groups decreased their cocaine use and craving. However, 

only the participants in the reserpine group significantly decreased their cocaine use as 

assessed by urine benzoylecgonine (BE) levels at endpoint when compared to baseline 

(two-sided p < 0.05). Some early reports suggested an association between reserpine 

and depressive episodes (Goodwin & Bunney, 1971; Wendy, 1974; Bant, 1978; Widmer, 
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1985); thus, depressive symptoms were monitored carefully during the course of the 

CREST study. The analysis of the Beck Depression Inventory and Hamilton Depression 

Inventory (HAM-D) revealed no statistically significant changes between baseline and 

endpoint for any of the four patient groups in the case of the HAM-D, and that all four 

medication groups improved significantly on Beck Depression Inventory ratings during 

the course of the study. These findings are consistent with more recent reports that have 

noted that the causal relationship between the use of reserpine and depression has never 

been adequately established (Baumeister et al., 2003). Analysis of the safety assessments, 

including laboratory tests and adverse events (AE) reporting revealed that reserpine was 

well-tolerated by the participants.

The findings of the CREST study together with the fact that reserpine requires only once-

daily dosing make reserpine an attractive pharmacologic treatment. The present study, which 

included a larger sample and employed a double-blind, placebo controlled design, evaluated 

the safety and efficacy of reserpine treatment for cocaine dependence. It was predicted that 

reserpine would prove both safe and effective for cocaine-dependent individuals.

2. Methods

2.1 Participants

Three study sites, located in Boston Massachusetts, Cincinnati Ohio, and Dayton Ohio, 

recruited participants. Recruitment methods included clinic referrals, flyers, and television, 

radio, and newspaper advertisements about a treatment study for individuals who frequently 

use cocaine. All participants were given a thorough explanation of the study and signed an 

informed consent form that was approved by the Institutional Review Boards and the VA 

Medical Center Research and Development committees of the participating sites.

Eligible participants were at least 18 years of age and in good physical health as determined 

by a medical history, physical exam, electrocardiogram, and standard laboratory tests. 

Participants were required to have at least one positive urine toxicology screen for the 

cocaine metabolite benzoylecgonine (BE) (i.e., > 300 ng/mL) during the two-week screening 

period, to meet DSM-IV criteria for cocaine dependence as assessed by the Structured 

Clinical Interview for DSM-IV (SCID; First,1996), and to be seeking treatment for cocaine 

dependence. Participants were excluded from the study if they required detoxification from 

alcohol, met DSM-IV criteria for dependence for any substance other than cocaine, alcohol, 

nicotine or marijuana, or if they were court-ordered for cocaine-dependence treatment. Other 

exclusion criteria included any serious psychological disorder requiring ongoing treatment 

such as psychosis or bipolar disorder, a Hamilton Depression score greater than 15, and a 

history of suicide attempts or current suicidal ideation. Individuals were also excluded if 

they were currently taking reserpine, had a medical condition that could be exacerbated by 

reserpine, were taking a medication that could adversely interact with reserpine, or had a 

known or suspected hypersensitivity to reserpine. Women were ineligible for the study if 

they were pregnant or unwilling to use an adequate method of birth control.

One hundred and sixty-six participants who signed consent were not randomized into the 

trial. The most common reasons for failing to be randomized were failing to attend clinic 
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visits (30%), meeting one of the depression ineligibility criteria (e.g., Hamilton Depression 

score greater than 15, suicidal ideation, etc; 22%), having a serious medical illness (15%), 

failing to provide a urine positive for cocaine (8%), reporting no longer being interested 

in participating (6%), failing to meet criteria for cocaine dependence (5%), and having a 

serious psychological disorder requiring treatment (5%). The non-randomized participants 

had significantly fewer years of education compared to the randomized participants (t=3.70, 

df=280, p<.01) but otherwise did not differ significantly on age, gender, race/ethnicity, 

marital status, employment status and last 30 days of cocaine use.

2.2 Measures

The primary outcome measure was cocaine non-use days (self-report confirmed or disproved 

by urine benzoylecgonine (BE) levels) expressed as the weekly proportion of non-use days 

to the total number of non-missing study days that week; this variable was assumed to be 

continuously distributed. At each of the thrice weekly visits, a urine sample was collected 

for BE analysis and the Substance Use Inventory (SUI), a self-report assessment of the 

participant’s use of drugs of abuse for each day of the study, was completed. The SUI 

was completed using the Timeline Follow-Back procedure (Sobell and Sobell, 1992; Fals-

Stewart, 2000). Proportion of cocaine non-use days was determined using a combination 

of the self-report and the thrice weekly quantitative measures of urine BE levels. By using 

the known pharmacokinetics of BE (using a procedure similar to Preston’s rules (Preston 

et al., 1997)), an attempt was made to confirm whether or not the participant’s self report 

of cocaine use for each day of the study is correct or not. A summary of the rules used to 

calculate weekly proportion of non-use days is provided in Table 1. The rules used for this 

outcome variable are somewhat complicated and are generally incorporated into a computer 

program (one can be provided by the lead author upon request).

Secondary outcome measures included quantitative urine BE, cocaine craving, addiction 

severity, and clinical global impression scores. Cocaine craving was assessed on a weekly 

basis with the Brief Substance Craving Scale (BSCS) (Mezinskis et al., 1998). The Fifth 

Edition of the Addiction Severity Index (ASI), a structured clinical interview that yields 

scores for seven areas of functioning, was administered by a research staff member having a 

master’s level degree (McLellan et al., 1992) at baseline and study weeks 4, 8, and 12. Both 

clinician and participant global impression ratings were obtained on a weekly basis using the 

CGI-Self and the CGI-Observer (Tracy et al., 2000).

The CGI-Self, which instructs the participant to use a seven-point scale to rate the 

global severity of his or her cocaine dependence symptoms, was collected weekly. The 

participant’s study physician completed the CGI-Observer on a weekly basis immediately 

after the participant completed the CGI-Self (Tracy et al., 2000). Like the CGI-Self, the 

CGI-Observer required the physician to rate the global severity of the participant’s cocaine 

dependence symptoms on a seven- point scale.

Safety measures included vital signs and adverse events (AEs) assessments obtained 

weekly, laboratory tests, including renal profile, complete blood count with differential, 

and urinalysis, completed at baseline and study weeks 4, 8, and 12, and electrocardiograms 

completed at baseline and study weeks 4 and 12. In addition, a 24-item version of the 
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Hamilton Depression Scale, with the first 21 items being from Williams (Williams, 1988) 

and three items added to assess additional elements of depression, was completed during 

study weeks 1, 2, 4, 6, 8, 10, and 12.

2.3 Procedures

Study candidates who were determined by telephone or in person interview to be using 

cocaine, to be seeking treatment, and to be available to come to the clinic for at least 

19 weeks were invited to the clinic to receive an explanation of the study purpose and 

requirements. Candidates signing informed consent entered the screening and baseline phase 

which entailed the completion of six clinic visits within two consecutive weeks. Stratified 

randomization, balancing for gender and self-report of cocaine use (< 18 or ≥ 18 days of use 

in the last 30 days), was used to assign eligible participants to reserpine or placebo within 

each study site. All participants were scheduled to receive one tablet per day (i.e., one 0.25 

mg tablet of reserpine or one placebo tablet) during dose escalation (week 1) and dose taper 

(week 13). During weeks 2 through 12, all participants were scheduled to receive two tablets 

per day (i.e., two placebo tablets or two 0.25 mg tablets of reserpine). When dose reduction 

was warranted, participants were given one tablet (i.e., one placebo tablet or one 0.25 mg 

tablet of reserpine, depending upon medication condition). Situations considered indicative 

of dose intolerance included significant hypotension (i.e., a drop of more than 10 mm Hg on 

either the diastolic or systolic blood pressure with postural changes) or any other AE that, in 

the opinion of the study physician, warranted a dose reduction.

During the twelve week active trial participants were scheduled to attend three research 

visits per week. Study participants received $10 in retail scrip or vouchers per research 

visit; at the end-of-study evaluation (first visit of week twelve), participants received 

an additional $25 in retail scrip or vouchers because of the larger assessment burden 

associated with the visit. A master’s level clinician provided each study participant with 

an hour of individual cognitive behavioral therapy. Therapy was manual-guided (Brief et al., 

unpublished). Therapists received didactic training on the manual. They were then certified 

by the therapy training center after a successful review of audiotapes from a training case. 

All therapy sessions during the study were audio-taped to monitor adherence to the manual-

guided therapy. One therapy session, per month, per therapist was reviewed by the training 

center and scored using an adherence checklist. Feedback was provided to the therapist and 

additional tapes were requested if there was drift from the manual. In addition, a senior 

therapist at each site also provided supervision via case note review and audiotape review.

2.4 Specimen Analysis

Urine BE analysis was performed by Northwest Toxicology (Salt Lake City, Utah). Urine 

samples were assessed for BE with an immunoassay using the Roche Online® reagents and 

the Hitachi 717 Boehringer Mannheim automated chemistry analyzer.

2.5 Data Analysis

Per study protocol, the primary outcome measure, the weekly mean proportion of cocaine 

non-use days following medication titration (weeks 2-12), was compared between treatment 

groups using Generalized Estimating Equations (GEE). All secondary efficacy analyses, as 
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well as the analysis of two safety measures, vital signs and the Hamilton Depression scale, 

were conducted with a GEE model that included the study data from weeks 1 through 12. 

For these exploratory analyses, we utilized a model that included baseline as a covariate 

and the following terms: Medication, Week, and a Medication by Week interaction effect. A 

significant Medication by Week interaction effect suggests a significant difference in slope 

over time between the reserpine and placebo groups and, in the absence of a Medication 

by Week interaction effect, a significant Medication effect suggests an absolute difference 

between the two groups; thus, both effects are of interest in evaluating the effects of 

reserpine, compared to placebo, on outcome. Approximately 28% of the data were missing 

for this twelve week trial, with 17% missing due to participant drop out and 11% missing 

due to intermittently missed study visits. The GEE analyses used all available data without 

imputing missing data.

AEs included all untoward events reported by the participants as well as significant changes 

in laboratory values and vital signs. AEs were tabulated by body system and preferred term, 

seriousness, and relationship to study medication. The frequencies of AEs by type were 

compared between treatment groups using Fisher’s exact test.

3. Results

3.1 Sample Characteristics

The sample characteristics are given in Table 2. The study sample primarily consisted of 

African American male crack users who were approximately 40 years of age. About half 

worked full or part time. They were generally high school graduates. Approximately half 

of the group were or had been married. Chi-Square analyses conducted for the categorical 

variables revealed that at baseline, there were no significant differences between the study 

groups. Independent t-tests for the continuous variables revealed that the placebo group 

had a significantly higher ASI psychiatric score compared to the reserpine group (t=−2.56, 

df=112, p<.05); all other comparisons were non-significant.

3.2 Retention

A total of 79 study participants (66%) completed the 12 week active study phase. Study 

completion rates did not differ significantly between the reserpine (70%) and placebo (63%) 

treatment groups (X2=0.71, df=1, p>.05). Eighty percent of early terminations resulted from 

participants failing to attend the clinic visits, with no significant difference between the 

reserpine (13/60, 22%) and placebo (19/59, 32%) groups (X2=1.68, df=1, p>.05). Fifteen 

percent of early terminations were participants who withdrew consent, with no significant 

difference between the reserpine (4/60, 7%) and placebo (2/59, 4%) groups (X2=0.67, df=1, 

p>.05). Finally, five percent of early terminations resulted from incarceration, with one 

participant from each group being incarcerated. No participant discontinued the study due to 

an adverse event.

3.3 Medication Compliance

Medication compliance was assessed via pill count using the procedures outlined by 

Gorelick and Wilkins (2006). Specifically, medication compliance was calculated by taking 
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the number of tablets dispensed minus the number returned or reported lost divided by the 

number of tablets prescribed to be taken; this yielded a compliance score between 0 and 

1, with 1 representing perfect compliance. In cases where participants failed to return their 

medication bottles, it was assumed that the participant took zero of the doses. The average 

compliance score for the reserpine group, .79 (SD=.23), was not significantly different from 

the placebo group compliance score of .74 (SD=.34), (t=1.13, p=.26).

3.4 Efficacy Analyses

3.4.1 Weekly proportion of cocaine non-use days—The placebo group had a higher 

average of non-use days (6%) than the reserpine group at baseline. The placebo group again 

had a higher average of non-use days (7%) than the reserpine group across the treatment 

period. Differences in the linear slope over the treatment period (weeks 2–12) of weekly 

mean proportion of non-use days were compared between treatment groups by GEE. Fitting 

allowed for differences in mean proportions at baseline (intercept). The two fitted GEE lines 

for two groups were almost parallel over the treatment period. No difference was detected 

between slopes of the reserpine group and the placebo group (GEE, p= 0.45). Figure 1 

provides a plot of the mean proportion of cocaine non-use days as a function of treatment 

group and study week.

3.4.2 Urine BE—For the log10 urine BE results, the GEE analysis did not reveal 

significance for either effect of interest, the Medication by Week interaction (Z=0.62, p>.05) 

or the Medication effect (Z=0.89, p>.05), nor did it find significance for the Week effect 

(Z=−1.94, p>.05). The mean log10 urine BE as a function of treatment group and study week 

is displayed in Figure 2. These results suggest that neither the reserpine nor the placebo 

groups had a significant change in urine BE levels during the study.

3.4.3 Brief Substance Craving Scale—Average BSCS score as a function of 

medication group and study week is provided in Table 3. A review of Table 3 suggests 

that both groups reported less craving over the course of the study, which is consistent with 

the significant Week effect (Z=−3.76, p<.01) yielded from the GEE analysis. The analysis 

revealed that there was no significant difference between the groups as indicated by the 

non-significant Medication by Week (Z=−1.15, p>.05) and Medication (Z=−0.32, p>.05) 

effects.

3.4.4 Clinical Global Impression Scales—Table 3 shows the average scores from the 

CGI-S, which was completed by the participant, and the CGI-O, which was completed 

by the study physician, as a function of medication group and study week. The GEE 

analyses of these measures yielded similar results, with no significant Medication by Week 

interaction for the CGI-S (Z=−1.09, p>.05) or CGI-O (Z=−0.33, p>.05) and no significant 

Medication effect for CGI-S (Z=1.68, p>.05) or CGI-O (Z=1.11, p>.05). However there 

was a significant Week effect for the CGI-S (Z=−4.74, p<.01) and CGI-O (Z=−4.07, 

p<.01), suggesting that both treatment groups experienced significant improvement in global 

functioning during the course of the study.
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3.4.5 Addiction Severity Index-Drug Composite—Average ASI drug composite 

score as a function of medication group and study week is provided in Table 3. A review 

of Table 3 might suggest that both groups improved over the course of the study; however, 

the GEE analysis revealed no statistically significant effects for the Medication by Week 

interaction (Z=−.017, p>.05), Medication (Z=0.72, p>.05) or Week (Z=−1.95, p>.05) effects.

3.5 Safety

No pattern of physical or laboratory abnormality attributable to treatment with reserpine 

was discovered. The GEE analysis of pulse revealed no statistically significant effects. The 

GEE analyses of systolic and diastolic blood pressure revealed a significant Medication 

effect (Z=−3.04, p<.01; Z=−2.87, p<.01); all other effects were non-significant. The 

regression plots (data not shown) display a significant decrease in systolic and diastolic 

blood pressure for the reserpine, compared to placebo, participants. The decreases were not 

clinically significant and were expected based on reserpine’s anti-hypertensive properties. 

For systolic blood pressure, the placebo participants showed an average increase of 0.84 

mm/Hg (SD=6.56) while the reserpine participants had an average decrease of 3.71 

mm/Hg (SD=7.76). For diastolic blood pressure, the placebo participants showed an average 

decrease of 0.25 mm/Hg (SD=4.98) while the reserpine participants had an average decrease 

of 3.42 mm/Hg (SD=6.02). The average HAM-D total score as a function of medication 

group and study week is provided in Table 3. A review of Table 3 might suggest that 

both groups improved over the course of the study; however, the GEE analysis revealed 

no statistically significant effects for Medication by Week interaction (Z=−.079, p>.05), 

Medication (Z=−0.88, p>.05) or Week (z=0.22, p>.05).

The medication was safe and well tolerated by the participants. Two serious adverse 

events (SAEs) were reported: a participant in the placebo group checked himself into a 

detoxification center and a participant in the reserpine group was admitted to the hospital 

for knee surgery after tripping and injuring his knee. These two SAEs were determined 

to be unrelated to the study medication. Five reserpine participants were discontinued 

from medication due to AEs: two became pregnant, one reported upper abdominal pain, 

one participant developed postural hypotension, and one participant developed ECG 

abnormalities. In the latter case, the participant’s ECG showed a ventricular conduction 

delay, which he had experienced a few years before at which point it had been attributed 

to his cocaine use. A study cardiologist determined that the ECG changes were not life 

threatening or an immediate emergency and that it was consistent with Wolf Parkinson 

White (WPW), a pre-existing congenital cardiac condition. The participant was discontinued 

from the study medication because of the concern about its effects on the pre-existing 

cardiac condition. The postural hypotension participant reported an onset of symptoms after 

having been on study medication for 48 days and continued to experience the hypotension 

until after the medication was discontinued 13 days later; the postural hypotension resolved 

within five days after medication discontinuation. One placebo participant was discontinued 

from medication due to the development of depression. Two reserpine participants had a 

dose reduction, one for drowsiness and one for light headedness. Fisher Exact tests revealed 

that reserpine, compared to placebo, participants were more likely to experience treatment-

emergent respiratory (p=0.003) and nasal congestion (p=0.002) AEs.
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4. Discussion

This 12-week double-blind, randomized clinical trial of reserpine, compared to placebo, 

failed to show reserpine as effective for treating cocaine dependence. These findings differ 

from those of an earlier, small pilot study in which a trend for reserpine’s efficacy was 

found (Berger et al., 2005). The present study was quite similar to the pilot study in that 

the same dose of reserpine was used, many of the study procedures were the same (e.g., 

both studies included thrice weekly visits, had similar schedules of assessments, etc.), many 

of the same investigators worked on both studies, and the Cincinnati site at which the pilot 

study was completed was a site in the present study. There were some potentially important 

differences between the present sample and the Berger et al. (2005) sample in terms of 

cocaine use, including the present sample having significantly more years of cocaine use 

(Mean = 13.7 (SD=7.5) compared to the Berger et al. (2005) sample (Mean=10.7 (SD=6.2), 

t=2.7, df=176, p<.01). In addition, there was a trend for the present sample to have fewer 

number of cocaine use days in the past 30 (Mean = 16.0 (SD=8.4)) compared to the Berger 

et al. (2005) sample (Mean = 18.5 (SD=8.3); t=−1.9, df=176, p=0.055). Perhaps differences 

in the study samples account for the difference in findings. Alternatively, given the fact that 

the earlier trial did not include a matching placebo control and included only 15 participants 

per arm, the trend observed in the earlier pilot study might represent a Type I error.

The present study had several strengths. First, this trial utilized a randomized, double-blind, 

placebo controlled design, which is the gold-standard in clinical trials. Second, power 

analyses conducted prior to study initiation revealed that 34 participants in each treatment 

group would need to complete the study in order to detect a 12% increase in the proportion 

of cocaine non-use days within the reserpine group compared to the placebo group with a 

power of 80% at a 5% Type I error rate. In the present study, 42 reserpine and 37 placebo 

participants completed the study and, thus, the trial was adequately powered. Third, the 

medication compliance rate was fairly high and even higher than the 71.5% compliance rate 

for the earlier pilot study. In addition, it is important to note that partial compliance with 

reserpine dosing might be sufficient for evaluating its efficacy since the effects of reserpine 

in irreversibly destabilizing CNS vesicle membranes persists for a prolonged period of time 

(Giachetti & Shore, 1978). For example, the effects on hypertension last from one to six 

weeks (Gilmore, 1971). A final strength is that the study was conducted at multiple sites, 

which helps to ensure the generalizability of the results.

One potential weakness of the present study was the dose of reserpine evaluated, 0.50 

mg/day. In the treatment of psychiatric disorders, reserpine dose can range up to 1.0 mg 

depending on the patient’s response. The 0.50 mg/day dose used in the present study was 

selected to limit the sedative effects of reserpine. However, it is possible that reserpine at a 

higher dose might have evidenced efficacy for cocaine dependence.

The results of the current study suggest that reserpine is not effective for treating cocaine 

dependence. However, investigators might want to consider reserpine as a candidate 

medication for methamphetamine dependence. First, as has been noted elsewhere (Vocci & 

Ling, 2005), cocaine and methamphetamine have important differences in brain mechanism, 

with methamphetamine releasing dopamine through its action on vesicular monoamine 
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transporters. Since reserpine binds irreversibly to a vesicular transporter protein, thereby 

disrupting storage of catecholamines (dopamine and norepinephrine) and serotonin (Henry 

et al., 1994), it might serve to block the ability of methamphetamine to release dopamine. 

A second interesting property of reserpine, in regard to methamphetamine, is that reserpine 

was one of the first antipsychotic drugs and has been found, at least in case studies, to treat 

PCP-induced psychosis (Berlant, 1985). This property is of interest since methamphetamine 

can induce psychosis, which is typically of short duration, but, in some cases, can persist 

(Vocci & Ling, 2005). Third, research suggests that methamphetamine may cause long-term 

neuronal damage (Maxwell, 2005). It has been found that methamphetamine causes the 

production of free radicals in rats but that this action is completely blocked by reserpine 

(Pubill, et al., 2005); thus, reserpine might prove to be protective against neuronal damage. 

Fourth, methamphetamine has been associated with severe cardiovascular events (Vocci 

& Ling, 2005), and methamphetamine might be even more likely than cocaine to result 

in cardiotoxicity and hypertension given its longer half-life (Johnson et al., 2005). The 

antihypertensive properties of reserpine, thus, might be of benefit for individuals who are 

addicted to methamphetamine. When all these qualities are considered, together with the 

fact that we have found reserpine to be safe for use in cocaine dependent patients in the 

present study as well as in our earlier study (Berger et al., 2005), we feel that it might be 

worthwhile to test its efficacy and safety for methamphetamine dependence.
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Figure 1. 
Mean proportion of cocaine non-use days as a function of medication group and study week
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Figure 2. 
Mean Urine BE level as a function of medication group and study week.
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Table 1

Summary of Scoring Instructions for Calculating Weekly Proportion of Cocaine Non-Use Days

Measure Scoring Summary

Proportion of 
Non-Use 
Days

To calculate the weekly fraction of cocaine non-use days:

1 Always accept self-reported use days as use days.

2 Use urine BE to verify or refute self-reported non-use days where possible. Evaluate urine samples using a 300 
ng/ml cutoff BE value with the following exceptions:

• A urine sample is positive for new use if it has creatinine < 20 mg/dl and its BE/creatinine ratio 
exceeds that of the preceding sample.

• Otherwise, a sample is negative for new use if it is preceded within 2 days by a sample with twice or 
more its BE level.

3 If none of the days covered by a positive urine sample has been self reported as a use day, label the day 
immediately preceding the sample as a use day. A urine sample typically covers the three days prior to the day 
the sample is collected.

4 Label as “missing” any reported no-use days not followed by a urine sample within 7 days. Also label as 
“missing” any day having a missing self report and no urine-based indication of use or no use.

5 If a self-reported non-use day immediately precedes a negative urine sample, label that day as non-use.

6 Treat all other self-reported non-use days (temporarily) as “unknown”.

7 Treat “unknown” days as follows:

• Calculate the “concordance rate,” defined as the complement of the following ratio: the number of 
days covered by a positive urine sample, for which the urine results and the self-report match, divided 
by the total number of urine samples. Count only urine results from the first day of the baseline phase 
through the last day of the treatment phase.

• If the concordance rate is ≥ .70 (i.e., if we can trust that the participant tells the truth in his or her 
self-report) treat all remaining “unknown” days as non-use days; otherwise label “unknown” days as 
missing.

8 Calculate the fraction of cocaine non-use days by the following equation:

Weekly non−use fraction = number of "No Use" days
number of "Use" days + number of "No Use" days

Note that “missing” days are ignored in the above equation.
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Table 2

Participant Demographic and Baseline Characteristics

Variable Reserpine (N=60) Placebo (N=59) X2 or t (df), p

Age (Years) 41.2 (7.4) 40.7 (7.9) 0.40 (117) .64

Sex (% Male) 71.6 69.5 0.07 (1) .79

Race/Ethnicity (%)

 African-American 70.0 79.7

 Caucasian 25.0 11.8 3.41 (1)* .07

 Hispanic 0.0 1.7

 Other 5.0 6.8

Marital Status (%)

 Married/Cohabitating 20.3 22.1

 Separated/Divorced 37.3 25.4 2.01 (2) .37

 Not Married 42.4 52.5

Education (Years) 13.0 (1.9) 13.0 (2.2) −0.04 (117) .97

Employed Full/Part time (%) 58.3 45.7 1.88 (1) .17

Years of Cocaine use 14.3 (7.7) 13.2 (7.4) 0.78 (116) .43

Days of Cocaine use (past 30) 16.7 (8.4) 15.2 (8.5) 0.96 (116) .34

Administration Route (%)

 Smoked 97 100 2.00 (1) .16

 Intranasal 3 0

ASI Composite

 Medical .22 (0.3) .16 (0.3) 1.05 (114) .30

 Employment .57 (0.3) .65 (0.3) −1.45 (112) .15

 Alcohol .20 (0.2) .20 (0.2) 0.03 (111) .98

 Drug .24 (0.1) .25 (0.1) −0.37 (113) .71

 Legal .07 (0.1) .08 (0.1) −0.34 (111) .73

 Family/Social .17 (0.2) .21 (0.2) −0.99 (109) .32

 Psychiatric .05 (0.1) .11 (0.1) −2.56 (112) .01

Note. Where not specifically indicated, numbers represent means (standard deviations).

*
Comparing Caucasian to minority participants.
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