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ABSTRACT

Background

Cocaine dependence is a severe disorder for which no medication has been approved. Like opioids for heroin dependence, replacement
therapy with psychostimulants could be an effective therapy for treatment.

Objectives

To assess the effects of psychostimulants for cocaine abuse and dependence. Specific outcomes include sustained cocaine abstinence and
retention in treatment. We also studied the influence of type of drug and comorbid disorders on psychostimulant efficacy.

Search methods

This is an update of the review previously published in 2010. For this updated review, we searched the Cochrane Drugs and Alcohol Group
Trials Register, CENTRAL, MEDLINE, Embase and PsycINFO up to 15 February 2016. We handsearched references of obtained articles and
consulted experts in the field.

Selection criteria

We included randomised parallel group controlled clinical trials comparing the efficacy of a psychostimulant drug versus placebo.

Data collection and analysis

We used standard methodological procedures expected by Cochrane.

Main results

We included 26 studies involving 2366 participants. The included studies assessed nine drugs: bupropion, dexamphetamine,
lisdexamfetamine, methylphenidate, modafinil, mazindol, methamphetamine, mixed amphetamine salts and selegiline. We did not
consider any study to be at low risk of bias for all domains included in the Cochrane 'Risk of bias' tool. Attrition bias was the most frequently
suspected potential source of bias of the included studies. We found very low quality evidence that psychostimulants improved sustained
cocaine abstinence (risk ratio (RR) 1.36,95% confidence interval (Cl) 1.05 to 1.77, P=0.02), but they did not reduce cocaine use (standardised
mean difference (SMD) 0.16, 95% CI -0.02 to 0.33) among participants who continued to use it. Furthermore, we found moderate quality
evidence that psychostimulants did not improve retention in treatment (RR 1.00, 95% CI 0.93 to 1.06). The proportion of adverse event-
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induced dropouts and cardiovascular adverse event-induced dropouts was similar for psychostimulants and placebo (RD 0.00, 95% CI
-0.01 to 0.01; RD 0.00, 95% CI -0.02 to 0.01, respectively). When we included the type of drug as a moderating variable, the proportion of
patients achieving sustained cocaine abstinence was higher with bupropion and dexamphetamine than with placebo. Psychostimulants
also appeared to increase the proportion of patients achieving sustained cocaine and heroin abstinence amongst methadone-maintained,
dual heroin-cocaine addicts. Retention to treatment was low, though, so our results may be compromised by attrition bias. We found no
evidence of publication bias.

Authors' conclusions

This review found mixed results. Psychostimulants improved cocaine abstinence compared to placebo in some analyses but did not
improve treatment retention. Since treatment dropout was high, we cannot rule out the possibility that these results were influenced by
attrition bias. Existing evidence does not clearly demonstrate the efficacy of any pharmacological treatment for cocaine dependence, but
substitution treatment with psychostimulants appears promising and deserves further investigation.

PLAIN LANGUAGE SUMMARY

Efficacy of psychostimulant drugs for cocaine dependence

Review question

We investigated whether psychostimulant substitution was safe and effective for treating patients with cocaine dependence.
Background

Cocaine dependence is a frequent disorder for which no medication has been approved for treatment. Substitution therapy involves the
replacement of the abused drug, which is often illegal and used several times a day, by a legal, orally administered and longer-acting one.
A substitute drug has to have similar effects as the abused one, but with a lower addictive potential, enabling drug abstinence and patient
adherence to medical and psychological assistance. This strategy can increase the abstinence rate in patients with heroin and tobacco
dependence. In this review, we investigated whether psychostimulant substitution with medications that have psychostimulant effect was
effective for treating patients with cocaine dependence.

Search date: the evidence is current to 15 February 2016.
Studies and participants' characteristics

We reviewed the evidence about the effect of psychostimulants on cocaine abstinence, safety and retention to treatment in patients
with cocaine dependence. We found 26 studies that had enrolled 2366 participants and investigated the effects of psychostimulants
against placebo for cocaine abuse or dependence. Most participants were men (75%) in their middle age (mean age 39.6 years). About
half (47.6%) were African American, and 39.3% were white. The most common way they used cocaine was smoking. All but two studies
took place in the USA, and they studied the effects of nine medications with a psychostimulant effect: bupropion, dexamphetamine,
lisdexamfetamine, methylphenidate, modafinil, mazindol, methamphetamine, mixed amphetamine salts and selegiline. All clinical trials
provided psychotherapy. Study length ranged from 6 to 24 weeks.

Key results

Investigators assessed cocaine abstinence (determined by urinalysis) in participants receiving the study intervention versus those receiving
placebo. Though some analyses found that cocaine abstinence was higher with psychostimulants than with placebo, we are uncertain
whether psychostimulants decrease cocaine use among participants who continue to use it or if they increase the number of people who
stay clean, as the quality of the evidence was very low.

We also investigated the effect of the interventions studied on treatment retention. This outcome is important because withdrawing
treatment and scheduled visits can suggest relapse to cocaine use. Psychostimulants probably make little or no difference when compared
with placebo (moderate quality of evidence)

Psychostimulants appear well tolerated and are not associated with serious adverse events. Furthermore, psychostimulants show more
favourable outcomes for some groups of patients, such as methadone-maintained, dual heroin-cocaine addicts, for whom there were
positive results on both cocaine and heroin use.

Quality of the evidence

We did not consider any study to be free from risk of bias. We judged the quality of evidence to be very low for the outcomes of cocaine
use and sustained abstinence but moderate for retention in treatment.

University researchers performed all studies with public funding, although eight of them also had additional private funding.

Conclusions

Psychostimulant drugs for cocaine dependence (Review) 2
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The efficacy of psychostimulants for cocaine dependence is not entirely clear, but these treatments appear promising and deserve further
investigation.
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Psychostimulants for cocaine dependence

Psychostimulants for cocaine dependence

Patient or population: people with cocaine dependence
Settings: outpatient
Intervention: psychostimulants

Comparison: placebo

Outcomes Illustrative comparative risks* (95% Cl) Relative effect  No of partici- Quality of the Comments
(95% Cl) pants evidence

Assumed risk Corresponding risk (studies) (GRADE)

Control Psychostimulants
Cocaine use assessed — The mean cocaine use assessed by the mean - 526 B0 SMD 0.16 (-0.02
by the mean (SD) (SD) of the proportion of cocaine-free urinalysis (8 studies) Very low a,b.c t0 0.33)
proportion of co- across the study per participant in the interven-
caine-free urinalysis tion groups was
across the study per 0.16 standard deviations higher
participant (0.02 lower to 0.33 higher)
Sustained cocaine ab-  Study population RR1.36 1549 elele) —
stinence (1.05t0 1.77) (14 studies) Very low ab.cd

164 per 1000 224 per 1000

(173 t0 291)
Moderate

147 per 1000 200 per 1000

(154 to 260)
Number of partici- Study population RR 1.00 2205 o e) —
pants who finished (0.93 to 1.06) (24 studies) Moderate b
the study 566 per 1000 566 per 1000

(526 to 600)

Moderate

542 per 1000 542 per 1000
(504 to 575)
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*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: confidence interval; RR: risk ratio; SMD: standardised mean difference.

GRADE Working Group grades of evidence

High quality: further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

aAttrition bias was unclear or high for all the included studies.

bThe pooled effect has been calculated after combining studies investigating a large number of different drugs, at different doses, in participants with relevant clinical differences
(e.g. comorbid opioid dependence).

€95% confidence interval was wide. Any new study could change the results significantly.

dstatistical heterogeneity was moderate (28%).
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BACKGROUND

The overall prevalence of cocaine use disorders has been declining
over the last several years after decades of uninterrupted increase.
This is mainly a reflection of trends in Europe and the Americas
(UNDOC 2015). In the USA, there were 1.5 million current cocaine
users aged 12 or older (0.6% of the population) in 2013, and 855,000
people had experienced past year dependence or abuse (0.3%
of the population) (SAMSHA 2014). In the European Union (EU),
cocaine is the most commonly used illicit stimulant drug, although
most users live in just a few member states. In 2014, EMCDDA 2015
estimated that about 15.6 million, or 4.6% of adults aged 15 to 64
years, had used cocaine at some point in their lifetime, and 3.4
million, or 1% of adults, had used cocaine in the previous year.

Cocaine also remained the primary drug of concern in Latin
America and the Caribbean in 2013, and in Australia since 2004
more people have been using cocaine but with less frequency. Use
in Asia is low, at a prevalence of 0.05% among the population aged
14 to 65 years. Thus, the estimated annual prevalence of cocaine
use by region is 0.4% in Africa, 1.4% in the Americas, 0.05% in Asia,
0.7% in Europe and 1.6% in Oceania (UNDOC 2015).

In 2013, 584,000 Americans aged 12 or older reported receiving
treatment for cocaine use in the previous year (SAMSHA 2014). In
Europe, cocaine was cited as the primary drug for 13% of all people
who entered specialised drug treatment in 2013 (55,000), and for
16% of those entering treatment for the first time (25,000). Spain,
Italy and the United Kingdom were the EU countries treating most
of the people (EMCDDA 2015).

The prevalence of cocaine use and cocaine use disorders
is particularly high in vulnerable groups, such as people
with attention deficit/hyperactivity disorder (ADHD) or opioid
dependence. Prevalence studies in people with substance use
disorders have shown ADHD rates of 23.1% (Van Emmerik-Van
Oortmerssen 2012). Among cocaine abusers seeking treatment,
lifetime ADHD prevalence ranges from 9.9% to 34.6%, dependingon
the study (Van Emmerik-Van Oortmerssen 2012). Dual dependence
on both opiates and cocaine occurs in about 60% of people
admitted to methadone maintenance treatment in the USA
and negatively impacts prognosis (Kosten 2003). A broad range
of people (24% to 66%) receiving office-based buprenorphine
treatment for opioid dependence are also cocaine users (Chinazo
2014). Furthermore, cocaine dependence is also prevalent in the
needle exchange programs for opioid abusers (Kidorf 2004).

Description of the condition

Cocaine use disorders comprised two clinical entities in the fourth
edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV) (American Psychiatric Association 2000): cocaine abuse
and cocaine dependence. While cocaine abuse was characterised
by hazardous cocaine use, DSM-IV defined cocaine dependence as
compulsive drug use that could result in tolerance or withdrawal. In
the current DSM-5 classification (American Psychiatric Association
2013), no distinction exists between abuse and dependence, and
cocaine use disorder - a pattern of cocaine use leading to significant
impairment and distress - is included among other stimulant use
disorders. Cocaine use can be accompanied by drug craving (strong
desire or urge for consumption), tolerance and development
of withdrawal symptoms. Clinicians specify how severe (mild,

moderate and severe) the cocaine disorder is depending on the
number of symptoms.

From a biological point of view, cocaine addiction appears
as a dopaminergic, glutamatergic and GABAergic dysregulation.
Cocaine is a dopamine (DA) and also a norepinephrine (NE)
reuptake inhibitor, and thus it increases DA in the nucleus
accumbens, a process that has been associated with drug-
reinforcing properties (Koob 1988; Volkow 1997a). With repeated
cocaine use, studies have reported a down-regulation of both
DA release and DA; receptors in striatum (Volkow 1990; Volkow
1996; Volkow 1997b; Volkow 2004). The dopaminergic dysfunction
could explain the appearance of tolerance and withdrawal.
Additionally, glutamate hyperactivity also takes place, mainly in the
prefrontal cortex and amygdala, which have projections to nucleus
accumbens (Kalivas 2005). This glutamatergic dysfunction could be
involved in the two remaining cocaine dependence characteristics:
a compulsive pattern of cocaine use and relapse to cocaine use
after a cocaine-free period (Kalivas 2005). Furthermore, the output
from the accumbens to the ventral pallidum is GABAergic and
peptidergic, and decreased GABA release in the ventral pallidum
has been associated with cocaine-seeking behaviour (Kalivas
2007).

Description of the intervention

Given that DA, glutamate and GABA are involved in the
neurobiology of cocaine use disorders, drugs modulating the
action of these neurotransmitters are reasonable candidates for
treating the conditions. DA has a pivotal role in establishing
addictive behaviour, so many studies have tested dopaminergic
drugs for treating cocaine addiction, with diverse approaches
targeting DA, ranging from administration of cocaine like-
drugs (replacement therapy) to treating people with agonist
or antagonists of dopamine receptors (Kalivas 2007). Given the
successful results of replacement therapy in heroin, described in
Mattick 2009, and in nicotine dependence (Hartmann-Boyce 2014),
the use of cocaine like-drugs, such as central nervous system (CNS)
stimulants, could be the most promising strategy.

Replacement therapy involves substituting the abused, oftenillegal
drug, which users take parenterally several times a day, with a legal,
orally administered one with a longer half-life. A substitute drug has
asimilar mechanism of action and behavioural effect as the abused
one but has a lower addictive potential and blocks drug craving and
withdrawal, leading to drug abstinence and favouring adherence
to medical and psychological assistance (Gorelick 2004; Grabowski
2004b).

How the intervention might work

CNS stimulants indirectly increase DA, and if administered orally
with long-lasting compounds, they could normalise the DA
dysfunction associated with cocaine addiction. Over the last
decade, replacement therapy with CNS stimulants has been
gaining support (Gorelick 2004). Studies have assessed several CNS
stimulants for cocaine abuse, including in people with comorbid
disorders such as ADHD or opioid dependence (Castells 2007; Cunill
2015; Perez de los Cobos 2014).

Why it is important to do this review

Different studies have investigated around 50 drugs for treating
cocaine dependence, but none of them have clearly demonstrated
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efficacy (Kleber 2007; Minozzi 2015a; Minozzi 2015b; Pani 2011).
Consequently, neither the Food and Drug Administration (FDA)
nor the European Medicines Agency (EMA) has approved any
medication for the treatment of cocaine use disorders. However,
since promising results have been shown with CNS stimulants
(Castells 2007), several clinical trials on these drugs are currently
underway.

OBJECTIVES

To assess the effects of psychostimulants for cocaine abuse
and dependence. Specific outcomes include sustained cocaine
abstinence and retention in treatment. We also studied
the influence of type of drug and comorbid disorders on
psychostimulant efficacy.

METHODS

Criteria for considering studies for this review
Types of studies

We included only randomised parallel group placebo-controlled
clinical trials.

Types of participants

Participants were community adults meeting DSM criteria
(regardless of edition) for cocaine abuse or dependence. We also
included studies enrolling patients with comorbid conditions (i.e.
psychiatric comorbidity or opioid dependence).

Types of interventions
Experimental intervention

CNS stimulants for cocaine abuse. Because "psychostimulant”
and "CNS stimulant" are not terms describing a pharmacological
group but a pharmacological effect, there is not a single list of
drugs with this effect. Instead, drug classification systems such
as the Anatomical Therapeutic Chemical (ATC) Classification and
the American Hospital Formulary Service (AHFS) Pharmacologic-
Therapeutic Classification System divide CNS stimulants into
several groups according to their main indication (AHFS 2014; ATC
2015). To identify a complete list of drugs with psychostimulant
effect, we performed a search among all drugs belonging to groups
or subgroups suspected of containing potential psychomotor
stimulants. In the ATC classification, these pharmacological groups
were NO6BA (centrally acting sympathomimetics), AO8AA (centrally
acting antiobesity products), NO6BC (xanthine derived), NO6BX
(other psychostimulants and nootropics), NO7BA (drugs used in
nicotine dependence) and RO3DA (xanthines) from t. In the AHFS
classification, the groups were 12:92 (miscellaneous autonomic
drugs), 28:16.04.92 (antidepressants, miscellaneous), 28:20.04
(amphetamines), 28:20.92 (anorexigenic agents and respiratory
and cerebral stimulants, miscellaneous) and 86:16 (respiratory
smooth muscle relaxants). We also included drugs metabolised
to a known psychostimulant such as selegiline, and we reviewed
the World Anti-Doping Agency (WADA) list (WADA 2016) and other
sources of information in pharmacology and psychopharmacology
(Brayfield 2014; Brunton 2011). From this list of potential CNS
stimulants, we included only those drugs having at least one
published study showing a CNS stimulant effect in our definitive
list of psychostimulants. We defined a CNS stimulant effect
as increased CNS activity resulting in fatigue relief, improved

performance in simple tasks, increased locomotor activity and
anorexia in healthy people.

Control intervention

Placebo.

Types of outcome measures
Primary outcomes

1. Reduction of cocaine use, assessed by mean (standard deviation
(SD)) proportion of negative urinalysis across the study per
participant

2. Sustained cocaine abstinence (number of patients who achieved
sustained cocaine abstinence)

3. Retention in treatment (number of patients who finished the
study)

Secondary outcomes
Efficacy

+ Self-reported cocaine use
« Cocaine craving (assessed by a quantitative scale)
« Survival
« Clinical severity assessed by the Clinical Global Impression
(investigator- and participant-rated)
o Endpoint severity
o Improvement
o Proportion achieving substantial clinical improvement
» Depression symptoms assessed by a standardised instrument

For studies including dual opioid-cocaine abusers
« Heroin use assessed by mean (SD) proportion of negative
urinalysis across the study per patient

« Sustained heroin abstinence (number of participants who
achieved sustained heroin abstinence)

+ Self-reported heroin use
For studies including dual ADHD patients-cocaine abusers

« ADHD symptoms severity assessed by a standardised
instrument

Safety outcomes

+ Number of patients who dropped out the study due to any
adverse event

« Number of patients who dropped out the study due to any
cardiovascular adverse events

« Number of patients who abused study medication

« Number of patients experiencing any serious advers event
Search methods for identification of studies
Electronic searches

In Appendix 1, we have listed the search methods we used in the
original review (Castells 2010).

For the update, we searched the following databases.

1. Cochrane Drugs and Alcohol Group (CDAG) Specialised Register
(searched 21 January 2014 in CRSLive).
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2. CENTRAL (2016, Issue 1) using the search strategy outlined in
Appendix 3.

3. MEDLINE (PubMed) (from 2008 to 15 February 2016) using the
search strategy outlined in Appendix 4.

4. Embase (Elsevier, EMBASE.com) (from 2008 to 15 February 2016)
using the search strategy outlined in Appendix 5.

5. Web of Science (Thomson Reuters) (from 2008 to 15 February
2016) using the search strategy outlined in Appendix 6.

We searched and identified for ongoing clinical trials and
unpublished studies via Internet searches on the following sites.

centerwatch.com (searched 15 February 2016).
clinicaltrials.gov (searched 15 February 2016).
www.isrctn.com (searched 15 February 2016).
www.who.int/ictrp (searched 15 February 2016).

> w e

Searching other resources
Personal contact

We asked the corresponding authors of all included studies, along
with experts in the field and pharmaceutical companies, to identify
other published, unpublished or ongoing trials.

Citations

1. We handsearched the reference lists of retrieved studies and
relevant review articles to identify any further studies.

2. For each included study, we performed a citation search in
the Institute for Scientific Information (ISI) Web of Science to
identify any later studies that may have cited it.

All searches included non-English language literature and studies
with English abstracts. When we considered that the reports were
likely to meet inclusion criteria, we had them translated.

Data collection and analysis
Selection of studies

Three review authors (of XC, RC and CP) inspected abstracts of
potentially relevant studies and retrieved the full text of those
studies deemed to be relevant. When we identified unpublished
trials, we contacted the coordinators to request data.

Data extraction and management

Three review authors (XC, RC, CP) inspected the full text of retrieved
papers using a piloted data extraction sheet. We resolved any
disagreement by consensus or appeal to a fourth author (DC). In
case of missing information, we emailed authors to request missing
data. If we did not receive an answer within a month of the first
email, we made a second attempt.

We extracted the following data.

« Study description and funding.
o Author.

Year of publication.

Country.

Author affiliation: pharmaceutical industry (yes/no).
o Study funding: pharmaceutical industry (yes/no).

« Methods.

[e]

o

o

o Sequence generation.

o Allocation concealment.

o Blinding of patients/clinicians/therapists/assessors.

o Design: single site/multisite.

o Study duration (from randomisation to treatment
completion).

o Number of participants.

o Handling of drop-outs (intention-to-treat (ITT) versus per
protocol)

o Instruments administered to assess study outcomes.

Participants.
o Inclusion/exclusion criteria.

o Sex.

o Age (mean, SD).

o Ethnicity (% white, % African American, % other).

o Employment status (% unemployed).

o Comorbid disorders (% with comorbid psychiatric disorders).

Intervention.
o Type of CNS stimulant.

o Dose.
o Pharmaceutical presentation.
o Adherence (by method used to assess treatment adherence).

o Adjunc psychological interventions (description of the
adjunct psychological interventions).

Outcomes.

o Cocaine use by means of urine screen (mean (SD) proportion
of cocaine-free urinalysis across the study per patient)

o Sustained cocaine abstinence. The number of patients
achieving sustained cocaine abstinence, assessed with
urinalysis, regardless of the definition used for of the length
of abstinence.

o Number of patients who finished the study.

o Self-reported cocaine use (mean (SD) days of cocaine use
across the study).

o Cocaine craving (mean (SD) cocaine craving score at study
conclusion).

o Clinical impression (number of patients obtaining a clinical
global impression (CGI) score of 1 or 2 at study conclusion)

o Anxiety symptoms severity (mean (SD) cocaine anxiety score
at study conclusion)

o Depression symptoms severity (mean (SD) cocaine
depression score at study conclusion)

o Heroin use by means of urine screen (mean (SD) proportion
of heroin-free urinalysis across the study per patient)

o Sustained heroin abstinence. The number of patients
achieving sustained heroin abstinence (regardless how
studies define length of abstinence), assessed with urinalysis.

o Self-reported heroin use (mean (SD) days of heroin use across
the study).

o ADHD severity (mean ADHD (SD) at study conclusion and
number of patients achieving a 30% decrease in the ADHD
severity score).

o Participants who dropped out due to adverse events (number
of patients who dropped out due to any adverse event,
number of patients who dropped out due to cardiovascular
adverse events).
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o Number of patients who had serious adverse events.
o Number of patients who abused study medication.

Assessment of risk of bias in included studies

We assessed the risk of bias in this review using the criteria
recommended in the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2011) (see Table 1). The recommended
approach for assessing risk of bias in studies included in
Cochrane reviews uses a two-part tool, addressing seven specific
domains, namely sequence generation, allocation concealment
(both pertaining to selection bias), blinding of participants and
providers (performance bias), blinding of outcome assessors
(detection bias), incomplete outcome data (attrition bias), selective
outcome reporting (reporting bias) and other sources of bias. The
first part of the tool involves describing what investigators reported
happening in the study. The second part of the tool involves
assigning judgement of high, low or unclear the risk of bias for that
entry. To make these judgments, we used the criteria indicated by
Higgins 2011 and adapted it to the addiction field. See Table 1 for
details.

The tool contains a single entry for the domains of sequence
generation and allocation concealment (avoidance of selection
bias) for each study. We considered blinding of participants,
personnel and outcome assessors (avoidance of performance
bias and detection bias) separately for objective outcomes (e.g.
dropout, use of substance of abuse measured by urinalysis,
participants relapsed at the end of follow-up, participants engaged
in further treatments) and subjective outcomes (e.g. duration
and severity of signs and symptoms of withdrawal, craving,
self-reported use of substance, side effects, social functioning
as integration at school or at work, family relationship). We
considered incomplete outcome data (avoidance of attrition bias)
forall outcomes except retention in treatment, which, by definition,
is not affected by this source of bias.

Measures of treatment effect

We introduced treatment effect measures into Review Manager
(RevMan) 5 to pool data. We calculated three different measures of
treatment effect.

We calculated count data, such as the efficacy on drug use,
as continuous data. We extracted the mean (SD) proportion of
drug free-urinalysis over the planned number of urinalyses per
patient, comparing active treatment and placebo groups. We did
not compare the proportion of negative urinalysis between active
intervention and placebo. We calculated the standardised mean
difference (SMD) for each comparison to allow combination.

For categorical efficacy outcomes, such as sustained drug
abstinence, we calculated the risk ratio (RR) for each comparison.

For categorical safety outcomes, such as the number of patients
who dropped out of the study due to any adverse event, we
calculated the risk difference (RD). We preferred RD to RR because
several studies had no events for either the active or control
interventions, preventing us from calculating the RR for these
studies, which would have resulted in an overestimation of
the intervention effect on adverse event-induced dropouts. We
calculated 95% confidence intervals (Cl) for each measure of
treatment effect.

Unit of analysis issues

We handled studies with multiple comparisons as follows. When
several independent comparisons were available, for example,
methylphenidate + psychotherapy versus placebo + psychotherapy
versus methylphenidate + fake psychotherapy versus placebo
+ fake psychotherapy, we included them as two independent
studies (methylphenidate + psychotherapy versus placebo +
psychotherapy, on the one hand, and methylphenidate + fake
psychotherapy versus placebo + fake psychotherapy, on the other).
In studies with multiple and correlated interventions (for example,
methylphenidate 20 mg versus methylphenidate 40 mg versus
placebo), we combined experimental groups into a single group
and included it in the meta-analysis as a single comparison. For
binary data, we added sample sizes and the number of participants
with the event across groups. We combined continuous data using
the formulae described in section 7.7.3.8, 'Combining groups' of the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011).

There were no unit of analysis issues regarding the inclusion of
cross-over clinical trials because we excluded such trials from the
review.

Dealing with missing data

We used the ITT sample size as a denominator for categorical
variables, such as the number of patients achieving sustained
cocaine abstinence.

For continuous data, we entered the sample size used in the
calculations of the mean and SD into RevMan.

We did not impute missing data.

Assessment of heterogeneity

We investigated heterogeneity by means of the 12 and Chi2 statistic.

Assessment of reporting biases

We constructed funnel plots to investigate any relationship
between effect size and study precision (closely related to sample
size). Such a relationship could be due to publication or related
biases or due to systematic differences between small and large
studies. If we identified a relationship, we examined clinical
diversity of the studies as a possible explanation (Egger 1997).

If we found a statistically significant result, we calculated the
number of negative studies with an average sample size needed to
neutralise this effect.

Data synthesis

We used the random-effects model to calculate weighted averages
and 95% Cls.

Subgroup analysis and investigation of heterogeneity

Regardless of the existence of statistical heterogeneity, we planned
the following subgroup analyses.

1. Type of CNS stimulant: amphetamine derivative, bupropion,
modafinil, etc.

2. Clinical definition of cocaine use disorder: are cocaine abusers
included? Yes/no.
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3. Comorbidities: was the presence of a comorbidity (opioid
dependence, ADHD) an inclusion criterion? Yes/no.

4. Study quality and risk of bias: high and unclear risk of bias versus
low.

5. Type of administered scales: self- versus hetero-administered.
6. Single site versus multisite.
7. Funding: with versus without pharmaceutical industry funding.

We performed subgroup analyses only when results from at least
two studies were available.

We did not perform the analysis of the influence of the type of
administered scale because there were too few studies reporting
suitable outcomes for this subanalysis (depression symptoms and
ADHD severity).

Likewise, we did not undertake the analysis of the impact of the
source of funding because all studies were publicly funded, and
pharmaceutical industry funding only involved the supply of study
medication in a few studies.

Sensitivity analysis

We carried out a sensitivity analysis for safety outcomes. We
calculated the RR instead of the RD used in the primary analyses.

Summary of findings table

We assessed the overall quality of the evidence for the primary
outcomes using the GRADE system, which takes into account
issues not only related to internal validity but also to external
validity, such as directness of results (GRADE 2004; Guyatt 2008;
Guyatt 2011; Schunemann 2006). The 'Summary of findings' tables
present the main findings of a review in a transparent and simple
tabular format, providing key information concerning the quality
of evidence, the magnitude of effect of the interventions examined
and the sum of available data on the main outcomes.

The GRADE system uses the following criteria for assigning grades
of evidence.

« High: further research is very unlikely to change our confidence
in the estimate of effect.

« Moderate: further research is likely to have an importantimpact
on our confidence in the estimate of effect and may change the
estimate.

« Low: further research is very likely to have an important impact
on our confidence in the estimate of effect and is likely to change
the estimate.

« Very low: any estimate of effect is very uncertain.

The following reasons merit the downgrading of evidence: serious
(-1) or very serious (-2) limitation to study quality; important
inconsistency (-1); some (-1) or major (-2) uncertainty about
directness; imprecise or sparse data (-1); and high probability of
reporting bias (-1).

RESULTS

Description of studies
Results of the search

This is an update of a Cochrane review first published in 2010
(Castells 2010). In thefirst version of this review, we retrieved 32 full-
text articles for more detailed evaluation; we excluded half of them,
thus including 16 trials that satisfied all the criteria for inclusion in
the review.

In the present update, we identified 488 reports, 3 of which were
ongoing studies, 10 were awaiting classification and 439 were
excluded on the basis of title and abstract. We inspected the full text
of 36 studies and excluded 26. Thus, we identified and included 10
new studies in this update, in addition to the 16 studies included in
the previous version (see Figure 1).
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Figure 1. Study flow diagram.

16 studies included from
previous version (Castells

2010)

992 recards
identified through
database
searching
(2010-2016)

265 additional
records identified
thraugh
ClinicalTrials.gov
and 36 through
Eudract

!

636 of recards after duplicates

remaved

| 148 of records excuded by title

488 records

screened

———

3 ongaing studies

10 awaiting
classification

439 of recards
excluded by
abstract

36 full-text articles
assessed faor

eligibility

-

!

|26 studies ]

26 full-text articles
excluded, with
reasons:

8 naot
psychostimulants

7 single-dose
study

4 not autpatients
2notan RCT

1 pooled analysis
1 cross-over study

2 naot
cocaine-dependent
patients

1 result not
available

Psychostimulant drugs for cocaine dependence (Review)
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

11



Trusted evidence.
Informed decisions.
Better health.

1\ Cochrane
é) Library

Cochrane Database of Systematic Reviews

Figure 1. (Continued)
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Included studies

Twenty-six studies met the inclusion criteria of this review. All
studies investigated a psychostimulant drug intervention, but
two had a factorial design and also assessed the efficacy of
a behavioural intervention (Dirsteler-MacFarland 2013; Poling
2006). One study compared two CNS stimulants against placebo
(Schmitz 2012). In eleven studies, the presence of a comorbid
psychiatric disorder was an inclusion criteria: opioid dependence
in six (Dirsteler-MacFarland 2013; Grabowski 2004a; Margolin
1995a; Margolin 1995b; Margolin 1997; Poling 2006), ADHD in
three (Levin 2007; Levin 2015; Schubiner 2002), and alcohol
dependence and schizophrenia in one each (NCT00142818; Perry
2004). University researchers performed all studies, 17 with public
funding (Anderson 2009; Diirsteler-MacFarland 2013; Elkashef 2006;
Grabowski 1997; Grabowski 2001; Grabowski 2004a; Kampman
2015; Levin 2007; Levin 2015; Mooney 2009; Mooney 2015; Morgan
2016; Poling 2006; Schmitz 2012; Schmitz 2014; Schubiner 2002;
Shoptaw 2008), and 8 with both public and private funding (Dackis
2005; Dackis 2012; Margolin 1995a; Margolin 1995b; Margolin 1997;
Perry 2004; Shearer 2003; Stine 1995). One study did not describe
the funding source (NCT00142818).

Participants

The included studies randomised 2366 participants, mostly middle
aged (mean age 39.6 years) men (74.7%). About half (47.6%) were
African American, and 39.3% were white. Mean lifetime cocaine use
ranged from 7.7 to 22.4 years. Thirteen studies reported the route of
cocaine use, with inhalation being the most common (60.8%). See
Table 2 for details on additional participant characteristics.

Interventions and settings

Investigators assessed nine drugs: bupropion in three studies
(Margolin 1995a; Poling 2006; Shoptaw 2008), dexamphetamine
in four (Grabowski 2001; Grabowski 2004a; Schmitz 2012; Shearer
2003), lisdexamfetamine in one (Mooney 2015), methylphenidate
in four (Dirsteler-MacFarland 2013; Grabowski 1997; Levin 2007;
Schubiner 2002), modafinil in eight (Anderson 2009; Dackis 2005;
Dackis 2012; Kampman 2015; Morgan 2016; NCT00142818; Schmitz
2012; Schmitz 2014), mazindol infour (Margolin 1995b; Margolin
1997; Perry 2004; Stine 1995), methamphetamine in one (Mooney
2009), mixed amphetamine salts in one (Levin 2015), and selegiline
in one (Elkashef 2006).

Participants received psychotherapy in addition to the studied
intervention in all studies: in 13, they received cognitive
behavioural therapy (CBT); in 5, counselling; in 1, CBT +
counselling; in 3, CBT + contingency management (CM); in 1,
modified CBT + motivational intervention; in 1, psychoeducation
+ relapse prevention therapy + CBT; and in 1, case management
+ behavioural contingency + group psychotherapy. One study
randomised participants to CBT or to CM in addition to
pharmacological treatment with methylphenidate or placebo.

Eight studies were multicentre trials (Anderson 2009; Diirsteler-
MacFarland 2013; Elkashef 2006; Levin 2007; Levin 2015; Margolin
1995a; Shearer 2003; Stine 1995), seventeen single-centre (Dackis
2005; Dackis 2012; Grabowski 1997; Grabowski 2001; Grabowski
2004a; Kampman 2015; Margolin 1995b; Margolin 1997; Mooney
2009; Mooney 2015; Morgan 2016; Perry 2004; Poling 2006;
Schmitz 2012; Schmitz 2014; Schubiner 2002; Shoptaw 2008), and
one did not specify the number of study sites (NCT00142818).
All studies took place in the USA except Shearer 2003 and
Diirsteler-MacFarland 2013, which were performed in Australia and
Switzerland, respectively.

Study length ranged from 6 to 24 weeks, with an average length of
12.6 weeks.

Excluded studies

We excluded 38 studies from this review (See Characteristics of
excluded studies and Figure 1). Eleven were not randomised,
placebo-controlled clinical trials, eight were RCTs that investigated
pharmacological interventions other than psychostimulants, seven
were RCTs that administered a single dose of psychostimulants,
four were RCTs that included only inpatients, four did not include
cocaine-dependent patients, one was an RCT with a cross-over
design, another was a pooled analysis of RCTs, another did not
report the results, and a final one was a laboratory study without
outpatient follow-up.

Risk of bias in included studies

We present a comprehensive description of the risk of bias for each
study in the Characteristics of included studies and a summary in
Figure 2 and Figure 3.
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Figure 2. Methodological quality graph: review authors' judgements about each methodological quality item
presented as percentages across all included studies.
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Figure 3. Methodological quality summary: review authors' judgements about each methodological quality item

for each included study.
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Figure 3. (Continued)
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Allocation

We deemed sequence generation and allocation concealment to
be adequate in seven studies (Dackis 2005; Dackis 2012; Diirsteler-
MacFarland 2013; Elkashef 2006; Levin 2015; Poling 2006; Shearer
2003) and nine studies (Dackis 2005; Dackis 2012; Dirsteler-
MacFarland 2013; Levin 2015; Margolin 1995b; Margolin 1997,
Poling 2006; Schmitz 2012; Shearer 2003), respectively. In the
remaining studies, the risk of bias due to sequence generation and
allocation concealment was unclear.

Blinding

Since the pharmacological interventions studied have powerful
behavioural effects that may reveal the assigned intervention,
we could not rule out the risk of performance and detection
bias on subjective outcomes. For the same reason, we rated
performance bias on objective outcomes to be unclear. Conversely,
we considered the risk of detection bias to be low for objective
outcomes because the measure of this type of outcomes is unlikely
to be influenced by the awareness of the studied intervention.

Incomplete outcome data

We assessed 19 studies as being at high risk of attrition
bias (Anderson 2009; Dackis 2005; Dackis 2012; Elkashef 2006;
Grabowski 1997; Grabowski 2001; Grabowski 2004a; Levin 2007;
Mooney 2009; Mooney 2015, NCT00142818; Perry 2004; Poling
2006; Schmitz 2012; Schmitz 2014; Schubiner 2002; Shearer 2003;
Shoptaw 2008; Stine 1995) and 7 as being at unclear risk (Diirsteler-

MacFarland 2013; Kampman 2015; Levin 2015; Margolin 1995a;
Margolin 1995b; Margolin 1997; Morgan 2016).

Selective reporting

We considered the risk of reporting bias to be low in 20
studies (Anderson 2009; Dackis 2005; Dackis 2012; Elkashef 2006;
Grabowski 1997; Grabowski 2001; Grabowski 2004a; Kampman
2015; Levin 2007; Levin 2015; Margolin 1995a; Margolin 1995b;
Margolin 1997; Mooney 2009; Mooney 2015; Morgan 2016; Schmitz
2012; Schubiner 2002; Shearer 2003; Shoptaw 2008), high in 1
(Diirsteler-MacFarland 2013), and unclear in the remaining five.

Other potential sources of bias

Seventeen studies were free of other biases. Schubiner 2002
excluded patients from the analysis, so we considered it to be at
high risk of bias. Five had unbalanced participantcharacteristics at
baseline, so we considered the risk of bias to be unclear (Anderson
2009; Dackis 2005; Elkashef 2006; Kampman 2015; Perry 2004).
NCT00142818 did not provided sufficient information to permit
judgment, so we also considered it to be at unclear risk.

Effects of interventions

See: Summary of findings for the main comparison
Psychostimulants for cocaine dependence

We compared any psychostimulant versus placebo, and we present
primary outcomesin Figure 4, Figure 5, Figure 6 and in the Summary
of findings for the main comparison.

Figure 4. Forest plot of comparison: 1 Psychostimulants vs placebo: primary analysis, outcome: 1.1 Cocaine use
assessed by the mean (SD) proportion of cocaine-free urinalyses across the study per patient.
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Figure 5. Forest plot of comparison: 1 Psychostimulants vs placebo: primary analysis, outcome: 1.2 Sustained
cocaine abstinence.
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Figure 6. Forest plot of comparison: 1 Psychostimulants vs placebo: primary analysis, outcome: 1.3 Number of
patients who finished the study.
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Primary outcomes
Cocaine use

The mean cocaine use across the study was infrequently reported.
Eight studies involving 526 participants assessed cocaine use by
measuring the mean (SD) proportion of cocaine-free urinalysis
across the study per patient (Grabowski 1997; Grabowski 2004a;
Levin 2007; Morgan 2016; Poling 2006; Schubiner 2002; Shearer
2003; Shoptaw 2008). We did not find any significant difference
between groups (SMD 0.16,95% CI-0.02 to 0.33; Analysis 1.1, Figure
4) nor any heterogeneity.

Sustained cocaine abstinence

Fourteen studies involving 1549 participants reported the effect
of the studied intervention on sustained cocaine abstinence
(Anderson 2009; Dackis 2005; Dackis 2012; Elkashef 2006;
Grabowski 2004a; Kampman 2015; Levin 2007; Levin 2015; Poling
2006; Schmitz 2012; Schmitz 2014; Shearer 2003; Shoptaw 2008;
Stine 1995). Investigators considered three weeks to be 'sustained'
abstinence in all but Levin 2007, which used a two-week definition.
The result of the meta-analysis favoured the psychostimulant
group (RR 1.36, 95% Cl 1.05 to 1.77, P = 0.02; Analysis 1.2, Figure
5). We found no significant heterogeneity. To further analyse
the efficacy of psychostimulants for achieving sustained cocaine
abstinence, we calculated the RD and the number needed to treat
for an additional beneficial outcome (NNTB). The RD was 0.07 (P =
0.02), and the NNTB was 14.

Number of participants who finished the study (retention in
treatment)

This outcome was available for all studies but two (Dirsteler-
MacFarland 2013; Morgan 2016), and data from 2205 participants
contributed to the meta-analysis (see Analysis 1.3, Figure 6). We did
not find a significant difference between groups (RR 1.00, 95% CI
0.93 to 1.06), nor did we find any heterogeneity.

Secondary outcomes
Efficacy
Self-reported cocaine use

One study involving 28 participants reported this outcome (Stine
1995). We did not find any significant difference between groups
(SMD 0.00, 95% CI -0.74 to 0.74; Analysis 1.4).

Cocaine craving

Six studies involving 532 participants reported cocaine craving
(Elkashef 2006; Margolin 1995a; Mooney 2015; Perry 2004; Shoptaw
2008; Stine 1995). There was no significant difference between
groups (SMD -0.12, 95% Cl —0.40 to 0.17; Analysis 1.5). We found
moderate heterogeneity (12 = 43%).

Survival

No study reported survival outcomes.

Addiction severity (participant-rated CGl-severity scale)

One study involving 300 participants reported on participant-rated
addiction severity (Elkashef 2006). The result of the meta-analysis
favoured psychostimulants (SMD 0.28, 95% CI 0.05 to 0.50; P =0.02;
Analysis 1.6).

Addiction severity (investigator-rated CGl-severity scale)

One study involving 300 participants reported on investigator-
rated addiction severity (Elkashef 2006). There was no significant
difference between groups (SMD 0.07,95% CI -0.15 to 0.30; Analysis
1.7).

Addiction severity improvement (participant-rated CGl-improvement
scale)

One study involving 300 participants reported participant-
rated addiction severity improvement (Elkashef 2006).The result
favoured psychostimulants (SMD 0.27, 95% CI 0.04 to 0.50; P = 0.02;
Analysis 1.8).

Addiction severity improvement (investigator-rated CGl-improvement
scale)

One study involving 300 participants reported investigator-rated
addiction severity improvement (Elkashef 2006). There was no
significant difference between groups (SMD 0.00, 95% CI -0.23 to
0.23; Analysis 1.9).

Substantial addiction severity improvement (investigator-rated CGI-
improvement scale=1or2)

One study involving 106 participants reported the proportion of
participants achieving substantial addiction severity improvement
(Levin 2007). There was no significant difference between groups
(RR0.81, 95% Cl 0.57 to 1.15; Analysis 1.10).

Global activity functioning

No study reported this outcome, so we could not analyse it.

Depression symptoms

Two studies involving 90 participants reported on symptoms of
depression (Poling 2006; Stine 1995). We found no significant
difference between groups (SMD -0.07, 95% Cl -0.48 to 0.34;
Analysis 1.11), nor did we find any heterogeneity.

For studies including dual opioid-cocaine abusers

Heroin use assessed by the mean (SD) proportion of heroin-free
urinalysis across the study per participant

Two studies involving 167 participants reported on heroin use
(Grabowski 2004a; Poling 2006). We found no significant difference
between experimental and control groups (SMD 0.29, 95% Cl -0.02
to 0.61; P =0.07; Analysis 1.12), nor did we find any heterogeneity.

Sustained heroin abstinence

Two studies involving 199 participants reported on sustained
heroin abstinence (Grabowski 2004a; Poling 2006). The result of the
meta-analysis favoured psychostimulants (RR 1.77, 95% Cl 1.31 to
2.40; P = 0.0002; Analysis 1.13). We found moderate heterogeneity
(12 = 38%).

Self-reported heroin use

No study reported on self-reported heroin use, so we could not
analyse the outcome.

For studies including dual ADHD patients-cocaine abusers
ADHD severity

Three studies involving 247 participants reported on ADHD severity
(Levin 2007; Levin 2015; Schubiner 2002). We did not find a
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significant difference between groups (SMD -0.41, 95% CI -0.83 to
0.01; P = 0.06; Analysis 1.14). There was high heterogeneity (12 =
55%).

Safety
Dropouts due to any adverse event

Eighteen studies involving 1601 participants reported on dropouts
due to adverse events (Anderson 2009; Dackis 2005; Diirsteler-
MacFarland 2013; Elkashef 2006; Grabowski 2001; Kampman 2015;
Levin 2007; Levin 2015; Margolin 1995a; Margolin 1995b; Margolin
1997; Mooney 2009; Mooney 2015; Perry 2004; Schmitz 2014;
Schubiner 2002; Shearer 2003; Stine 1995). The meta-analysis did
not show any significant difference between groups (RD 0.00, 95%
Cl1-0.01to 0.01; Analysis 1.15). We did not find any heterogeneity.

Dropouts due to cardiovascular adverse event

Eleven studies involving 688 participants reported on dropouts due
to cardiovascular adverse events (Diirsteler-MacFarland 2013; Levin
2007; Levin 2015; Margolin 1995a; Margolin 1997; Mooney 2015;
Perry 2004; Schmitz 2014; Schubiner 2002; Shearer 2003; Stine
1995). The meta-analysis did not show any significant difference
between groups (RD 0.00, 95% CI —0.02 to 0.01; Analysis 1.16). We
did not find any heterogeneity.

Medication abuse

This outcome was not available from any study, so we could not
analyse it.

Serious adverse events

Six studies involving 444 participants reported on serious adverse
events (Dackis 2005; Kampman 2015; Levin 2015; Mooney 2015;
NCT00142818; Schmitz 2014). The meta-analysis did not show any

significant difference between groups (RD: -0.02, 95% Cl| -0.06 to
0.01; Analysis 1.17). We did not find any heterogeneity

Subgroup analyses

We did not find any between-subgroup differences for any
subgroup analyses. Nevertheless, these analyses identified some
subgroups within which the interventions studied were more
efficacious than placebo. Modafinil was more efficacious than
placebo for reducing cocaine use (Analysis 2.1), bupropion,
dexamphetamine and mixed amphetamine salts were more
efficacious than placebo for achieving sustained cocaine
abstinence (Analysis 2.2), dexamphetamine was found to improve
heroin abstinence in participants with a comorbid heroin
dependence (Analysis 2.7), and mixed amphetamine salts
improved ADHD symptom severity in participants with comorbid
ADHD (Analysis 2.8). Psychostimulants were more efficacious
than placebo for achieving sustained cocaine abstinence in
studies that included participants with cocaine abuse and
cocaine dependence (Analysis 3.2). Psychostimulants reduced
cocaine use and increased sustained cocaine abstinence in
studies in which ADHD was not an inclusion criterion (Analysis
4.1). Psychostimulants increased sustained cocaine abstinence in
studies in which heroin dependence was an inclusion criterion
(Analysis 5.2).

We performed subgroup analyses for risk of bias as stated in
the protocol, but none of them showed a statistically significant
difference between subgroups.

Reporting bias analysis

We constructed funnel plots of the three primary outcome
variables, and none were suggestive of reporting bias (see Figure 7;
Figure 8; Figure 9).
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Figure 7. Funnel plot of comparison: 1 Psychostimulants vs placebo: primary analysis, outcome: 1.1 Cocaine use by
means of urine screen.
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Figure 8. Funnel plot of comparison: 1 Psychostimulants vs placebo: primary analysis, outcome: 1.2 Sustained
cocaine abstinence.
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Figure 9. Funnel plot of comparison: 1 Psychostimulants vs placebo: primary analysis, outcome: 1.3 Number of

patients who finished the study (retention).
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Sensitivity analysis

We carried out a sensitivity analysis for safety outcomes,
calculating RR instead of RD.

For dropouts due to AEs, we did not obtain a significant result (RR
1.11,95% CI 0.60 to 2.02; P = 0.74; Analysis 6.1). We did not find any
heterogeneity.

For dropouts due to cardiovascular adverse events, we did not
obtain a significant result (RR 0.48,95% Cl 0.09 to 2.70; P = 0.41; see
Analysis 6.2). We found no heterogeneity.

DISCUSSION

Summary of main results

This review of the effects of psychostimulants for cocaine
dependence showed mixed results on the primary outcomes. We
found very low quality evidence that psychostimulants did not
decrease cocaine use among participants who continue to take it
and moderate quality evidence that they do not improve treatment
retention in comparison to placebo. Nevertheless, we found very
low quality evidence that a higher proportion of participants
achieved sustained cocaine abstinence with psychostimulants
than with placebo. However, while the relative improvement
of sustained cocaine abstinence was notable, the absolute
benefit was relatively small. In consonance with reviews such
as Mattick 2009 showing the efficacy of substitute treatment for
heroin use and Hartmann-Boyce 2014 showing improvements

for nicotine dependence, the findings of this review suggest
that psychostimulants are a promising treatment for cocaine
dependence.

Psychostimulants did not improve cocaine craving or symptoms of
depression. Although the effect of psychostimulants on depression
symptoms was only available for a handful of studies, it is worth
highlighting the negative result on this outcome because it could
suggest that the positive effects that these drugs appear to have
on sustained cocaine abstinence were not accompanied by similar
effects on mood. Psychostimulants showed acceptable short-term
safety, and we found no differences with placebo on the rate of
dropouts due to adverse events or cardiovascular adverse events
or the incidence of serious adverse eventss. Nevertheless, this
review focused on serious adverse events and on adverse events
that were serious enough to deserve study withdrawal. Thus, a
comprehensive review of psychostimulant safety, including mild
and long-term adverse events, is still necessary.

The included studies evaluated nine drugs with psychostimulant
effects or metabolised to a psychostimulant drug:
bupropion, dexamphetamine, mazindol, methamphetamine,
methylphenidate, mixed amphetamine salts, lisdexamfetamine,
modafinil and selegiline. For some of them, we found statistically
significant effects. Bupropion, dexamphetamine and mixed
amphetamine salts appeared to be more efficacious than placebo
in achieving sustained cocaine abstinence. Modafinil appeared
to be more efficacious than placebo in reducing cocaine
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use. Lisdexamfetamine significantly improved cocaine craving
compared to placebo. Dexamphetamine was more efficacious than
placebo in achieving sustained heroin abstinence in participants
with both cocaine and opioid dependence. Mixed amphetamine
salts significantly improved ADHD severity compared to placebo in
participants with comorbid ADHD. Selegiline appeared to improve
CGl, but only when it was investigator-rated. Readers should
interpret these findings with caution because the number of studies
investigating each type of drug was small and therefore it is not
possible to conclude that there are specific drug effects depending
on the type of psychostimulant.

It is important to note that some of the included drugs, such
as bupropion, modafinil or selegiline, are not usually considered
psychostimulants nor classified within the psychostimulant section
in drug classification systems (ATC 2015; AHFS 2014). Selegiline is
not a psychostimulant itself, but it is metabolised to amphetamine
and methamphetamine (Shin 1997). However, its psychostimulant
and reinforcing effects appear to be stereoselective, being
more pronounced with D-selegiline than with the L-isomer that
is used in the clinical practice (Yasar 2006a). Moreover, the
therapeutic dose of selegiline is lower than that administered
in laboratory studies that have assessed its psychostimulant
and reinforcing effects (Engberg 1991; Mahmood 1997; Yasar
2006b). Unlike selegiline, modafinil and bupropion appear to
have psychostimulant properties by themselves. Indeed, some
studies show that they, like cocaine and other psychostimulants,
block the dopamine transporter (Dwoskin 2006; Learned-Coughlin
2003; Madras 2006; Volkow 2009; Zolkowska 2009), and others
demonstrate their locomotor-stimulating effects (Cousins 2001;
Makris 2007; Redolat 2005; Zolkowska 2009). In addition, both
drugs have some substitute properties for cocaine and for other
prototypical CNS stimulants in discriminative stimulus studies
(Craft 1996; Dopheide 2007; Evans 1987; Katz 2000). At the same
time, it is worth noting that some people misuse both bupropion
and modafinil (Jasinski 2000; Langguth 2009; McCormick 2002;
Welsh 2002).

Though several studies support the notion that no pharmacological
intervention is efficacious for all cocaine dependent patients
but only for some subgroups with specific clinical characteristics
(Kampman 2004; Kosten 2005; McDowell 2005), the subgroup
analyses of this review did not identify any such characteristics,
as there were no between-subgroup statistically significant
differences. Given that the number of studies within each subgroup
was low, we cannot rule out the possibility that true differences
were not identified in this review due to lack of statistical power.

Psychostimulants were more efficacious than placebo for achieving
both sustained cocaine and heroine abstinence in methadone-
maintained participants with comorbid heroin dependence. This
finding may suggest the possibility of an underlying interaction
between opioids and psychostimulants (Castells 2009; Leri 2003).
These hopeful findings must be interpreted with the utmost care
because they were based on only two out of five published clinical
trials, for which data were available in a way that allowed statistical
meta-analysis.

Overall completeness and applicability of evidence

The external validity of this review is limited by the inclusion/
exclusion criteria of the included studies. Most studies took place
in the USA, hampering the generalisability of the findings to

other regions. Besides, there is an overrepresentation of dual
opioid-cocaine dependent participants in comparison to clinical
samples. Conversely, the studies usually excluded participants with
comorbid alcohol dependence or major depressive disorder, which
are frequent comorbid disorders.

Quality of the evidence

It is important to assess clinical trial quality and its influence on
meta-analysis results because it is associated with biased results,
with lower quality studies showing more favourable outcomes to
the studied intervention (Jiini 2001). In our review, we did not
consider any study to be at a low risk of bias for all domains,
therefore we cannot rule out the possibility that the main results are
biased. Nevertheless, we stress that we did not find any statistically
significant differences in any subgroup analysis between studies
with a high or unclear risk of bias and those with a low risk of bias.
Such a finding would demonstrate that the results of the meta-
analysis could be biased.

We could not analyse the influence of attrition bias because all
included studies had a high dropout rate and were therefore at
a high or unclear risk of having biased results because of the
incompleteness of the analysed data. Nevertheless, attrition bias
does not affect all study outcomes. Since no missing data exist for
study retention or adverse event-induced dropout, these outcomes
are free from this source of bias. With the exception of 'sustained
cocaine abstinence' and 'retention’, the number of studies included
in the meta-analyses was small. Therefore the precision of the
calculated effects is low. This is particularly true for many subgroup
analyses.

Another factor that can affect the quality of the evidence in this
review is the fact that we pooled the results of studies investigating
drugs with different mechanisms of action, and we did not control
for the influence of their dose. To do so, we would have had
to understand the pharmacodynamic equivalence between these
drugs, and to our knowledge, this information is not available.

For some subgroup analyses, the number of studies and
participants included is low and so is the statistical power. This is
the case for studies investigating mazindol, which took place more
than 20 years ago and had sample sizes that ranged form 17 to 43
participants.

There were also limitations affecting the external validity of the
studies. Study duration was short, in contrast with the chronic
course of cocaine dependence. Furthermore, the majority of
studies used three-week uninterrupted cocaine abstinence as the
definition of sustained abstinence. This definition is arguable
because three weeks of cocaine abstinence has little clinical
significance.

We deemed the quality of the evidence to be very low for the
efficacy of psychostimulants on 'cocaine use across the study' and
'sustained cocaine abstinence' mainly because treatment dropout
was high, there was a possibility of attrition bias, and the pooled
effects calculated were rather imprecise. Conversely, the quality
of the evidence for the effect of psychostimulants on 'retention in
treatment' was moderate because this outcome is not influenced
by attrition bias, and the pooled effect calculated was reasonably
precise.
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Potential biases in the review process

Reporting bias can jeopardise the validity of any meta-analysis.
We have tried to limit the influence of reporting bias by screening
several data sets and requesting unpublished results from the
corresponding authors. This process resulted in a substantial
increase in the available data. We created funnel plots to determine
whether reporting bias occurred, and none were suggestive of
biased results.

A limitation of this review is that the findings of the subgroup
analysis may yield confounded results as a consequence of its
bivariate nature. For instance, we found that the achievement
of sustained cocaine abstinence was associated with the type of
studied psychostimulant (bupropion and dexamphetamine were
the only psychostimulants with statistically significant results
on this outcome) and with the presence of a comorbid opioid
dependence (psychostimulants were efficacious in dual opioid-
cocaine dependent participants but not in participants without
comorbid opioid dependence). Nevertheless, the clinical trials
with dual opioid-cocaine dependent participants used bupropion
and dexamphetamine as psychostimulants. Thus, we cannot
disentangle the effect of a comorbid opioid dependence from that
of the studied psychostimulant without more clinical trials allowing
for multiple subgroup analyses.

Agreements and disagreements with other studies or
reviews

Several reviews using a narrative methodology are available
(Grabowski 2004a; Karila 2008; Moeller 2008). Two systematic
reviews and meta-analyses are also available, including the
first version of this updated review (Castells 2007; Castells
2010). Our review agrees with these previously published
studies in that psychostimulants appear efficacious for achieving
sustained cocaine abstinence, but our results are statistically more
consistent. As in the previous version of this review, we found
that bupropion and dexamphetamine are the most promising
stimulants and that the patients who would most benefit from
psychostimulant replacement might be those with a comorbid
opioid dependence treated with methadone.

One disagreement exists between this and a previously published
meta-analysis regarding adverse event-induced dropouts (Castells
2007). That report found that adverse event-induced dropouts
were more prevalent amongst participants treated with
psychostimulants than in those taking a placebo, while the present
review does not support this finding. Differences regarding the
number of included studies (the previous review included 9 RCTs
and this one has 26) together with methodological differences
(the previous review used a Fisher test while the present review
employed meta-analytical procedures to calculate the effects of the
intervention on adverse event induced dropouts) may explain the
discrepancy found on this outcome.

AUTHORS' CONCLUSIONS

Implications for practice

Replacement therapy with opiates or nicotine has shown to be
efficacious for the treatment of tobacco and heroin dependence,
respectively. Though the results of this review do not fully
support the use of psychostimulant replacement for cocaine
dependence, there is some room for optimism in the finding
of a small improvement of sustained cocaine abstinence. The
drugs most supported by existing data include bupropion,
dexamphetamine and mixed amphetamine salts. Finally, dual
opioid-cocaine dependent patients as well as those without a
comorbid ADHD seem to be the most suitable candidates for
agonist therapy with psychostimulants.

Implications for research

This review shows that some psychostimulants may be promising
medications for the treatment of cocaine dependence, mainly in
patients with comorbid opoid dependence and without comorbid
ADHD. This therapeutic approach is expected to attract intense
future research activity. Given the high attrition characteristic of
cocaine dependence studies, which hampers the validity of any
clinical trial, future studies should address incomplete outcome
data with suitable methods.

We have identified some niches for future research; for instance,
psychostimulants should be studied in geographical areas other
than the USA. Studies should also assess the efficacy of
psychostimulants in patients with comorbid mood disorders or
alcohol dependence. In addition, given the promising results
of indirect dopamine drugs like disulphiram in Carroll 2004 or
levodopa in Schmitz 2008, researchers could also investigate the
possibility of synergy between two groups of drugs acting on the
dopamine system at different levels.

One methodological finding of this systematic review is that
the way studies report abstinence has changed over time. In
the past, trials frequently reported this outcome as the mean
cocaine-free urinalysis across the study, but in recent years,
they analyse cocaine abstinence as the probability of remaining
cocaine-negative over time using complex statistical methods
such as generalised estimating equation models or generalised
linear mixed models. Conversely, studies still frequently report the
proportion of patients attaining sustained cocaine abstinence, and
thus this outcome may be the preferred primary drug abstinence
outcome in future meta-analyses. Finally, several studies included
in this review have a small sample size, with limited statistical
power to show differences on cocaine abstinence.
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Anderson 2009 (Continued)

Statistical analysis: ITT

Participants

Country: USA

N =210 participants with cocaine dependence (DSM-IV) who provided at least 1 positive urinalysis dur-
ing the 3 week screening/baseline period. Alcohol-dependent participants were excluded.

Mean age: 42.4 years

Sex: 148 men

Ethnicity: African American: 116, white: 81, other: 9
Employed: NR

History of cocaine use: mean days of cocaine use during last month: 16.6, mean lifetime cocaine use:
15.5years

Route of cocaine use: NR

Interventions

1. Modafinil 200 mg/d, once daily (n = 69)
2. Modafinil 400 mg/d, once daily (n = 69)
3. Placebo (n=72)

All participants received CBT.

Duration: 12 weeks

Outcomes Percentage of cocaine non-use days (self-reported and confirmed by urinalysis)
Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence) (provided by au-
thor)
Retention to treatment
Severity of cocaine dependence assessed by means of Addiction Severity Index (ASI-Lite), Brief Sub-
stance Craving Scale (BSCS), Cocaine Craving Questionnaire (CCQ), self-reported and observer reported
CGl.
Notes Author's affiliation: university
Study funding: public
Assessment of adherence: self-report of use and pill count
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced
Objective outcomes by lack of blinding.
Blinding (detection bias) Unclear risk Blinding procedure was not described. Furthermore, since study medica-
Subjective outcomes tion has powerful behavioural effects, it is unclear whether blinding can be
achieved when it is compared to placebo.
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Anderson 2009 (Continued)

Blinding (performance
bias)
Objective measures

Unclear risk Blinding procedure was not described. Furthermore, study medication has
powerful behavioural effects that may reveal the assigned medication, which
may lead treating clinicians to provide co-intervention, thereby biasing the fi-
nal outcome.

Blinding (performance
bias)
Subjective outcomes

Unclear risk Blinding procedure was not described. Furthermore, study medication has
powerful behavioural effects that may reveal the assigned medication, which
may lead treating clinicians to provide co-intervention, thereby biasing the fi-
nal outcome.

Incomplete outcome data
(attrition bias)

Objective and subjective
measures except retention
and dropouts

High risk Attrition was high (40%) in all the study groups. Reasons for participant
dropout were not reported, and it is unclear whether they differed between ac-
tive and placebo groups. Imputation methods, if any, were not reported. Nev-
ertheless, the statistical method used was generalised estimating equations
(GEE), which does not require imputation of missing data to perform an ITT
analysis.

Selective reporting (re-
porting bias)

Low risk Though the study protocol was not available, the outcomes reported are those
that one expects from this type of study.

Other bias

Unclear risk Imbalanced baseline characteristics regarding ethnicity. The modafinil 200 mg
group included more African Americans and fewer whites than the modafinil
400 mg and placebo groups. African Americans showed a modestly higher
weekly percentage of cocaine use days than did whites. In addition, there was
a nearly significant difference among groups in the number of years using co-
caine. Again, the modafinil 200 mg group had used cocaine 2.5-3 years longer
than the other study groups.These differences could indicate that the sample
receiving modafinil had a more severe cocaine addiction, which could result in
biased results.

Dackis 2005

Methods

Double-blind, randomised, placebo-controlled, single-site clinical trial

Statistical analysis: ITT

Participants

Country: USA

N =62 cocaine-dependent outpatients (DSM-1V) who had used at least USD 200 worth of cocaine in the
past 30 days. Participants with comorbid alcohol dependence were excluded.

Mean age: 44.5 years

Sex: 44 men

Ethnicity: African American: 50, white: NR, other: NR
Employed: NR

History of cocaine use: mean days of cocaine use during last month: 10.6, mean lifetime cocaine use:
12.5years

Route of cocaine use: 54 intrapulmonary

Interventions

2 parallel groups:

1. Modafinil IR 200-400 mg/d once daily (flexible posology), n =30
2. Placebo,n=32
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Dackis 2005 (continued)

All participants received CBT (16 sessions).

Duration: 8 weeks

Outcomes Cocaine use assessed by means of 3 times weekly urinalysis
Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence)
Retention in treatment
Cocaine craving assessed with BSCS and CCQ
Depression symptoms assessed with the BDlI and Ham-D
Notes Author's affiliation: university
Study funding: co-funding public and private
Assessment of adherence: blister pack return
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk "Computer generated code"
tion (selection bias)
Allocation concealment Low risk "Research pharmacist was the only person aware of the medication assign-
(selection bias) ment code"
Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced
Objective outcomes by lack of blinding
Blinding (detection bias) Unclear risk Study medication and matched placebo had an identical appearance. Never-
Subjective outcomes theless, since study medication has powerful behavioural effects, it is unclear
whether blinding can be achieved when it is compared to placebo.
Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-
bias) theless, study medication has powerful behavioural effects that may reveal the
Objective measures assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.
Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-
bias) theless, study medication has powerful behavioural effects that may reveal the
Subjective outcomes assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.
Incomplete outcome data  High risk Attrition was high (33%) in both study groups. Reasons for dropping out were
(attrition bias) not exhaustively reported and it is unclear whether they differed between ac-
Objective and subjective tive and placebo groups. Missing urine samples were imputed as positive. Im-
measures except retention putation method for missing data of subjective outcomes was not reported.
and dropouts Nevertheless, the statistical method used was GEE, which does not require im-
putation of missing data to perform an ITT analysis
Selective reporting (re- Low risk Though the study protocol was not available, the outcomes reported are those
porting bias) that one expects from this type of study.
Other bias Unclear risk Imbalanced baseline characteristics regarding history of cocaine use. The

modafinil group had fewer days of cocaine use per week, weekly cocaine cost
and longer years of cocaine use than the placebo group, with a statistical trend
of significance. These differences could indicate that the sample receiving
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Dackis 2005 (continued)

modafinil had a less severe cocaine addiction, which could result in biased re-

sults.
Dackis 2012

Methods Double-blind, randomised, placebo-controlled, single-site clinical trial
Statistical analysis: ITT

Participants Country: USA
N =210 cocaine-dependent outpatients (DSM-IV) who had used at least USD 200 worth of cocaine in the
past 30 days and with at least 1 positive urinalysis during screening period. Participants with comorbid
alcohol dependence were excluded.
Mean age: 44.5 years
Sex: 157 men
Ethnicity: African American: 165, white: NR, other: NR
Employed: NR
History of cocaine use: mean days of cocaine use during last week: 2.68, mean lifetime cocaine use:
13.8 years
Route of cocaine use: 129 (78.4%) intrapulmonary

Interventions 3 parallel groups:
1. Modafinil 200 mg/d (n = 65)
2. Modafinil 400 mg/d (n =70)
3. Placebo (n=75)
All participants received CBT.
Duration: 8 weeks

Outcomes Cocaine use assessed by means of 3 times weekly urinalysis
Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence)
Retention in treatment
Participant-reported cocaine severity (CGl)
Physician-rated cocaine severity (CGI)
Cocaine craving assessed with BSCS and CCQ
Depression symptoms assessed with the BDl and Ham-D

Notes Author's affiliation: university
Study funding: public (medication provided by pharmaceutical company)
Assessment of adherence: pill count

Risk of bias

Psychostimulant drugs for cocaine dependence (Review)
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Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Computer generated randomisation

tion (selection bias)

Allocation concealment Low risk Study pharmacist generated random sequence, which was kept concealed to

(selection bias) the remaining study personnel

Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced

Objective outcomes by lack of blinding

Blinding (detection bias) Unclear risk Study medication and matched placebo had an identical appearance. Never-

Subjective outcomes theless, since study medication has powerful behavioural effects it is unclear
whether blinding can be achieved when it is compared to placebo.

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Objective measures assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Subjective outcomes assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Incomplete outcome data  High risk Attrition was high (75%) in both study groups. Reasons for dropping out were

(attrition bias) not exhaustively reported, and it is unclear whether they differed between ac-

Objective and subjective tive and placebo groups. Missing urine samples were imputed as positive. Im-

measures except retention putation method for missing data of subjective outcomes was not reported.

and dropouts Nevertheless, the statistical method uses was GEE, which does not require im-
putation of missing data to perform an ITT analysis.

Selective reporting (re- Low risk Outcomes stated in the study protocol (NCT00128285) are reported in the arti-

porting bias) cle.

Other bias Low risk The study appears to be free from other sources of bias.

Diirsteler-MacFarland 2013

Methods

Double-blind, randomised, placebo-controlled, multicentre clinical trial

Statistical analysis: ITT

Participants

Country: Switzerland

N =62 cocaine and heroin dependent outpatients (DSM-IV) receiving diacetylmorphine maintenance.
Participants with comorbid alcohol dependence were excluded.

Mean age: 35.9 years
Sex: 40 men
Ethnicity: NR
Employed: 38

History of cocaine use: mean days of cocaine use during last month: 14.8, mean lifetime cocaine use:
10.9 years
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Diirsteler-MacFarland 2013 (continued)

Route of cocaine use: NR

Interventions

Methylphenidate IR 60 mg/d, twice daily, fixed regimen + CBT
Methylphenidate IR 60 mg/d, twice daily, fixed regimen + treatment as usual
Placebo + CBT

Placebo + treatment as usual

HwnN e

All participants also received diacetylmorphine.

Duration: 12 weeks

Outcomes

Cocaine-free urinalysis

Self-reported cocaine use (frequency and amount)

Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence)
Retention in treatment

Cocaine craving assessed with BSCS and CCQ

Depression symptoms assessed with the BDI

Notes

Author's affiliation: university
Study funding: public

Assessment of adherence: medication was administered under supervision

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk Computer-generated

tion (selection bias)

Allocation concealment Low risk The randomisation list was kept concealed until the end of the data collection

(selection bias) period

Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced

Objective outcomes by lack of blinding

Blinding (detection bias) Unclear risk Study medication and matched placebo had an identical appearance. Nev-

Subjective outcomes ertheless, as study medication has powerful behavioural effects, it is unclear
whether blinding can be achieved when it is compared to placebo.

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Objective measures assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance.Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Subjective outcomes assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Incomplete outcome data  Unclear risk Number of participants who discontinued treatment was not reported for each

(attrition bias) study intervention. Missing urine samples were imputed as positive. Imputa-
tion method for missing data of subjective outcomes was not reported.
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Diirsteler-MacFarland 2013 (continued)
Objective and subjective
measures except retention
and dropouts

Selective reporting (re- High risk Results on treatment dropout not reported
porting bias)

Other bias Low risk The study appears to be free from other sources of bias.
Elkashef 2006
Methods Double-blind, randomised, placebo-controlled, multicentre clinical trial

Statistical analysis: ITT

Participants Country: USA

n =300 cocaine-dependent outpatients (DSM-IV). Participants with comorbid alcohol dependence were
excluded

Mean age: 40.7 years

Sex: 234 men

Ethnicity: African American: 188, white: 80, other: 32
Employed: NR

History of cocaine use: mean days of cocaine use during last month: 17.6, mean lifetime cocaine use:
13.6 years

Route of cocaine use: 257 intrapulmonary, 12 other

Interventions 1. Selegiline patch 20 cm?2, with 6 mg/d once daily (fixed posology), n = 150
2. Placebo, n=150

All participants also received individualised counselling, 1 h session per week

Duration: 8 weeks

Outcomes Cocaine use assessed by means of 3 times weekly urinalysis
Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence)
Retention in treatment
Cocaine craving assessed with BSCS
Depressive symptoms assessed with Ham-D

Dropouts due to adverse events

Notes Author's affiliation: university
Study funding: co-funding public and private

Assessment of adherence: NR

Risk of bias
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Elkashef 2006 (continued)

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk "Adaptive randomizations using a biased coin procedure"

tion (selection bias)

Allocation concealment Unclear risk Insufficient information to permit judgement

(selection bias)

Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced

Objective outcomes by lack of blinding

Blinding (detection bias) Unclear risk Study medication and matched placebo had an identical appearance. Never-

Subjective outcomes theless, since study medication has powerful behavioural effects it is unclear
whether blinding can be achieved when it is compared to placebo

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Objective measures assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Subjective outcomes assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Incomplete outcome data  High risk Attrition was high (31%) in both study groups. Most participants did not com-

(attrition bias) plete the study due to failure to return to clinic. It is unclear how missing data

Objective and subjective of objective and subjective outcomes were imputed. Nevertheless, the statisti-

measures except retention cal method used was GEE, which does not require imputation of missing data

and dropouts to perform an ITT analysis.

Selective reporting (re- Low risk Though the study protocol was not available, the outcomes reported are those

porting bias) that one expects from this type of study.

Other bias Unclear risk Imbalanced baseline characteristics regarding history of cocaine use. The se-

legiline group had longer years of cocaine use than the placebo group. This dif-
ference could indicate that the sample receiving selegiline had a more severe
cocaine addiction, which could result in biased results.

Grabowski 1997

Methods

Double-blind, randomised, placebo controlled, single-site clinical trial

Statistical analysis: not ITT

Participants

Country: USA

N =49 cocaine-dependent outpatients (DSM-I1I-R). Participants with comorbid alcohol dependence

were excluded.
Mean age: 34.3 years

Sex: 38 male

Ethnicity: African American:28, white :17, other: 4

Employed: 23
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History of cocaine use: NR

Cocaine route of use: 41 intrapulmonary, 4 intranasal, 4 intravenous

Interventions

1. Methylphenidate 45 mg/d twice daily (5 mg IR + 20 mg SR + 20 mg SR) (fixed posology), n =25
2. Placebo,n=24

All participants also received psychosocial therapy (11 sessions)

Duration: 13 weeks

Outcomes Cocaine use assessed by means of twice weekly urinalysis (provided by author)
Retention in treatment
Notes Author's affiliation: university
Study funding: public
Assessment of adherence: MEMS bottles
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Insufficient information to permit judgement
tion (selection bias)
Allocation concealment Unclear risk Insufficient information to permit judgement
(selection bias)
Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced
Objective outcomes by lack of blinding
Blinding (detection bias) Unclear risk Study medication and matched placebo had an identical appearance. Never-
Subjective outcomes theless, since study medication has powerful behavioural effects, it is unclear
whether blinding can be achieved when it is compared to placebo.
Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-
bias) theless, study medication has powerful behavioural effects that may reveal the
Objective measures assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.
Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-
bias) theless, study medication has powerful behavioural effects that may reveal the
Subjective outcomes assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.
Incomplete outcome data  High risk Attrition was high (51%) in both study groups. Reasons for dropping out in
(attrition bias) each study group were not reported. Missing data were not imputed. Never-
Objective and subjective theless, the maximum likelihood statistical method was used, which does not
measures except retention require imputation of missing data to perform an ITT analysis.
and dropouts
Selective reporting (re- Low risk Though the study protocol was not available, the outcomes reported are those
porting bias) that one expects from this type of study.
Other bias Low risk The study appears to be free from other sources of bias.
Psychostimulant drugs for cocaine dependence (Review) 40
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Grabowski 2001

Methods

Random allocation; double-blind; 101 days' duration; 3 parallel groups, placebo-controlled, single-site

trial

Statistical analysis: ITT and also a post hoc analyses with 112 participants (after exclusion of 16 partici-

pants without positive urinalysis at baseline)

Participants

Country: USA

N =128 cocaine-dependent participants (DSM-1V). Participants with comorbid alcohol dependence

were excluded

Mean age: 36 years

Sex: 101 male

Ethnicity: African American: 74, white: 40, other: 14
Employed: 49

History of cocaine use: mean lifetime cocaine use: 12.2 years

Route of cocaine use: 103 intrapulmonary, 23 intranasal, 3 intravenous

Interventions

1. Dextroamphetamine SR 15-30 mg/d twice daily (fixed posology), n =47
2. Detroamphetamine SR 30-60 mg/d twice daily (fixed posology), n =46
3. Placebo,n=35

All participants also received CBT (13 sessions)

Duration: 12 weeks

Outcomes Cocaine use assessed by means of with twice weekly urinalysis
Retention in treatment
Dropouts due to adverse events
Depression symptoms assessed with the BDI
Notes Author's affiliation: university
Study funding: public
Assessment of adherence: Rivoflavin and MEMS bottles
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Insufficient information to permit judgement
tion (selection bias)
Allocation concealment Unclear risk Insufficient information to permit judgement
(selection bias)
Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced

Objective outcomes

by lack of blinding.

Psychostimulant drugs for cocaine dependence (Review)
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Grabowski 2001 (continued)

Blinding (detection bias)
Subjective outcomes

Unclear risk Study medication and matched placebo had an identical appearance. Never-
theless, since study medication has powerful behavioural effects it is unclear
whether blinding can be achieved when it is compared to placebo.

Blinding (performance
bias)
Objective measures

Unclear risk Study medication and matched placebo had an identical appearance. Never-
theless, study medication has powerful behavioural effects that may reveal the
assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Blinding (performance
bias)
Subjective outcomes

Unclear risk Study medication and matched placebo had an identical appearance. Never-
theless, study medication has powerful behavioural effects that may reveal the
assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Incomplete outcome data
(attrition bias)

Objective and subjective
measures except retention
and dropouts

High risk Attrition was high (76%) in all study groups. Reasons for dropping out in each
study group were not reported. Missing data were not imputed. The statistical
method was not described; nevertheless authors state that the method used
did not require imputation of missing data to perform an ITT analysis

Selective reporting (re-
porting bias)

Low risk Though the study protocol was not available, the outcomes reported are those
that one expects from this type of study.

Other bias

Low risk The study appears to be free from other sources of bias.

Grabowski 2004a

Methods

Double-blind, randomised, placebo controlled, single-site clinical trial

Statistical analysis: not ITT

Participants

Country: USA

N =94 dual opioid-cocaine dependent outpatients (DSM-IV). Participants with comorbid alcohol depen-
dence were excluded.

Mean age: 36.7 years

Sex: 63 male

Ethnicity: African American:10, white: 71, other: 13
Employed: NR

History of cocaine use: NR

Route of cocaine use: 44 intrapulmonary, 30 intranasal, 20 intravenous (20 speedball users)

Interventions

1. Dexamphetamine 15-30 mg/d twice daily (fixed posology, 4-week induction), n =26
2. Dexamphetamine 30-60 mg/d twice daily (fixed posology, 4-week induction), n =28
3. Placebo,n=40

All participants also received CBT and relapse prevention (1 h each week) plus methadone 1.1 mg/kg/d

Duration: 24 weeks

Outcomes

Cocaine use assessed by means of twice weekly urinalysis (provided by author)

Psychostimulant drugs for cocaine dependence (Review) 42
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Grabowski 2004a (continued)

Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence) (provided by au-

thor)

Retention in treatment

Depression symptoms assessed with the BDI

Notes Author's affiliation: university
Study funding: public
Assessment of adherence: Riboflavin, MEMS bottles, urine screen drug metabolite
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Insufficient information to permit judgement
tion (selection bias)
Allocation concealment Unclear risk Insufficient information to permit judgement
(selection bias)
Blinding (detection bias) Low risk The outcome or the outcome measurement were not likely to be influenced by
Objective outcomes lack of blinding
Blinding (detection bias) Unclear risk Blinding procedure is not described. Furthermore, since the study medica-
Subjective outcomes tion has powerful behavioural effects, it is unclear whether blinding can be
achieved when it is compared to placebo.
Blinding (performance Unclear risk Blinding procedure is not described. Furthermore, study medication has pow-
bias) erful behavioural effects that may reveal the assigned medication, which may
Objective measures lead treating clinicians to provide co-intervention, thereby biasing the final
outcome.
Blinding (performance Unclear risk Blinding procedure is not described. Furthermore, study medication has pow-
bias) erful behavioural effects that may reveal the assigned medication, which may
Subjective outcomes lead treating clinicians to provide co-intervention, thereby biasing the final
outcome.
Incomplete outcome data  High risk Attrition was high (64%) in both study groups. Reasons for dropping out in
(attrition bias) each study group were not reported. Missing data were not imputed. The
Objective and subjective statistical method was not described; nevertheless, authors stated that the
measures except retention method used did not require imputation of missing data to perform an ITT
and dropouts analysis
Selective reporting (re- Low risk Though the study protocol was not available, the outcomes reported are those
porting bias) that one expects from this type of study.
Other bias Low risk The study appears to be free from other sources of bias.
Kampman 2015
Methods Double-blind, randomised, placebo controlled, single-site clinical trial

Statistical analysis: ITT

Participants

Country: USA

Psychostimulant drugs for cocaine dependence (Review)

43

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Kampman 2015 (Continued)

N =94 cocaine dependent patients (DSM-IV), using cocaine at least 8 days in a consecutive 30-day peri-
od over the 60days immediately preceding study entry and having a negative urinalysis during screen-
ing and a negative urinalysis on the day of randomisation. Participants with comorbid alcohol depen-
dence were excluded.

Mean age: 46.5

Sex: 76 men

Ethnicity: African American: 70, white: 24, other: NR

Employed: NR

History of cocaine use: mean days of cocaine use during last month: 12, mean lifetime cocaine use: 12.5

Route of cocaine use: 79 intrapulmonary, 13 intranasal, 2 intravenous

Interventions

1. Modafinil 100 mg/d (n=47)
2. Placebo (n=47)

All participants also received CM for attendance and weekly CBT
Duration: 8 weeks

Single site trial (USA)

Outcomes Cocaine use assessed by self-report and confirmed by twice weekly urinalysis
Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence)
Cocaine craving assessed by means of BSCS
Cocaine withdrawal symptoms assessed by means of CSSA
Retention in treatment

Notes Author's affiliation: university
Study funding: public

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Insufficient information to permit judgement

tion (selection bias)

Allocation concealment Unclear risk Insufficient information to permit judgement

(selection bias)

Blinding (detection bias) Low risk The outcome or the outcome measurement were not likely to be influenced by

Objective outcomes lack of blinding

Blinding (detection bias) Unclear risk Study medication and matched placebo had an identical appearance. Never-

Subjective outcomes theless, since the study medication has powerful behavioural effects, it is un-
clear whether blinding can be achieved when it is compared to placebo.

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Objective measures assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.
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Kampman 2015 (Continued)

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Subjective outcomes assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Incomplete outcome data  Unclear risk Attririon was moderate (25%) in both groups. Reasons for dropping out were

(attrition bias) described. Missing urine samples were imputed as positive. Missing data of

Objective and subjective subjective outcomes were not imputed because the statistical method was

measures except retention GEE, which does not require imputation of missing data to perform an ITT

and dropouts analysis.

Selective reporting (re- Low risk Outcomes stated in study protocol (NCT00368290) are reported in the article.

porting bias)

Other bias Unclear risk The modafinil group had more severe addiction-related problems than the
placebo group.

Levin 2007
Methods Double-blind, randomised, placebo controlled, multicentre clinical trial

Statistical analysis: ITT

Participants

Country: USA

N =106 cocaine-dependent (DSM-IV) participants with adult ADHD. Participants with physiologic de-
pendence on alcohol were excluded.

Mean age: 37 years

Sex: 88 male

Ethnicity: African American: 21, white: 64, other: 15
Employed: 80

History of cocaine use: mean days of cocaine use during last month: 13.5, mean lifetime cocaine use:
16.5 years

Route of cocaine use: 36 intrapulmonary, 64 intranasal, 5 other

Interventions

1. Methylphenidate SR 40-60 mg/d twice daily (flexible posology, 2-week induction with IR
methylphenidate), n =53
2. Placebo,n=53

All participants also received CBT weekly sessions

Duration: 11 weeks

Outcomes

Sustained cocaine abstinence (defined as at least 2 weeks of continuous abstinence)
Cocaine use assessed by means of 3 times weekly urinalysis

Retention in treatment

Craving assessed with a VAS

ADHD severity assessed with ASRS
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Levin 2007 (Continued)

Dropouts due to adverse events

Notes Author's affiliation: university
Study funding: public
Assessment of adherence: riboflavin
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Insufficient information to permit judgement
tion (selection bias)
Allocation concealment Unclear risk Insufficient information to permit judgement
(selection bias)
Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced
Objective outcomes by lack of blinding
Blinding (detection bias) Unclear risk Blinding procedure was not described. Furthermore, since the study medica-
Subjective outcomes tion has powerful behavioural effects, it is unclear whether blinding can be
achieved when it is compared to placebo.
Blinding (performance Unclear risk Blinding procedure was not described. Study medication has powerful behav-
bias) ioural effects that may reveal the assigned medication, which may lead treat-
Objective measures ing clinicians to provide co-intervention, thereby biasing the final outcome.
Blinding (performance Unclear risk Study medication has powerful behavioural effects that may reveal the as-
bias) signed medication, which may lead treating clinicians to provide co-interven-
Subjective outcomes tion, thereby biasing the final outcome.
Incomplete outcome data  High risk Attrition was high (56%). Most patients in both groups dropped out due to
(attrition bias) lack of interest. Missing data were not imputed. Nevertheless, the statistical
Objective and subjective method used was GEE, which does not require imputation of missing data to
measures except retention perform an ITT analysis.
and dropouts
Selective reporting (re- Low risk Outcomes stated in study protocol (NCT0013673) are reported in the article.
porting bias)
Other bias Low risk The study appears to be free from other sources of bias.
Levin 2015
Methods Double-blind, randomised, placebo controlled, multicentre clinical trial

Analysis: ITT

Participants

Country: USA

Participants had to meet DSM-IV criteria for current cocaine dependence and adult ADHD (DSM-IV-TR).
Used cocaine at least 4 days in the past month

Mean age: 36.4 years

Sex: 106 men
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Levin 2015 (Continued)

Ethnicity: African American: 22, white: 72, other: 28
Employed: NR

History of cocaine use: mean days of cocaine use during the last 28 days: 11.7, mean lifetime cocaine
use: NR

Route of cocaine use: NR

Interventions

1. Mixed amphetamine salts XR 60 mg/d
2. Mixed amphetamine salts XR 80 mg/d
3. Placebo

All participants also received CBT

Duration: 14 weeks

Outcomes Cocaine use assessed by self-report and confirmed by 3 time weekly urinalysis
Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence)
Retention in treatment
Notes Author's affiliation: university
Study funding: public
Assessment of adherence: urine quantification of amphetamines (not available to study staff) and urine
riboflavin fluorescence
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Computer-generated
tion (selection bias)
Allocation concealment Low risk "Participants, investigators, and study staff were blind to allocation".
(selection bias)
Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced
Objective outcomes by lack of blinding.
Blinding (detection bias) Unclear risk Study medication and matched placebo had an identical appearance. Never-
Subjective outcomes theless, since the study medication has powerful behavioural effects it is un-
clear that blinding can be achieved when it is compared to placebo.
Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-
bias) theless, study medication has powerful behavioural effects that may reveal the
Objective measures assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.
Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-
bias) theless, study medication has powerful behavioural effects that may reveal the
Subjective outcomes assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.
Incomplete outcome data  Unclear risk Attrition was moderate (26%). Reasons for dropping out were described. Miss-
(attrition bias) ing urine samples were not imputed. Nevertheless, the statistical method used
was GEE, which does not require imputation of missing data to perform an ITT
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Levin 2015 (Continued)
Objective and subjective

analysis. Imputation method for missing data of subjective outcomes was not

measures except retention reported.

and dropouts

Selective reporting (re- Low risk Outcomes stated in study protocol (NCT00553319) are reported in the article.
porting bias)

Other bias Low risk The study appears to be free from other sources of bias.

Margolin 1995a

Methods

Double-blind, randomised, placebo controlled, multicentre clinical trial
Allocation stratified by the presence of antisocial personality disorder

Statistical analysis: unspecified

Participants

Country: USA

N = 149 methadone maintained dual heroin-cocaine dependent outpatients (DSM-IIIR). Participants
with comorbid alcohol dependence were excluded.

Mean age: 37.2

Sex: 93 male

Ethnicity: African American: 64, white: 67, other: 18
Employed: 10

History of cocaine use: mean lifetime cocaine use: 7.7 years

Route of cocaine use: NR

Interventions

1. Bupropion 200-300 mg/d 3 times daily (3 days medication induction, flexible posology), n =74
2. Placebo,n=75

All participants also received methadone plus counselling

Duration: 12 weeks

Outcomes Cocaine use assessed by means of 3 times weekly urinalysis
Retention in treatment
Cocaine craving assessed with a VAS
Depression symptoms assessed with Ham-D
Dropouts due to adverse events
Notes Author's affiliation: university
Study funding: co-funding public and private
Assessment of adherence: bupropion and metabolites every 2 weeks
Risk of bias
Bias Authors' judgement Support for judgement
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Margolin 1995a (Continued)

Random sequence genera-  Unclear risk Insufficient information to permit judgement

tion (selection bias)

Allocation concealment Unclear risk Insufficient information to permit judgement

(selection bias)

Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced

Objective outcomes by lack of blinding

Blinding (detection bias) Unclear risk Study medication and matched placebo had an identical appearance. Never-

Subjective outcomes theless, since study medication has powerful behavioural effects it is unclear
whether blinding can be achieved when it is compared to placebo.

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Objective measures assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Subjective outcomes assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Incomplete outcome data  Unclear risk Attrition was moderate (16%) in both groups. Missing urine samples were im-

(attrition bias) puted as positive. Imputation method for missing data of subjective outcomes

Objective and subjective was not reported. Nevertheless, the statistical method uses was GEE, which

measures except retention does not require imputation of missing data to perform an ITT analysis.

and dropouts

Selective reporting (re- Low risk Though the study protocol was not available, the outcomes reported are those

porting bias) that one expects from this type of study.

Other bias Low risk The study appears to be free from other sources of bias.

Margolin 1995b

Methods

Double-blind, randomised, placebo controlled, single-site clinical trial

Statistical analysis: unspecified

Participants

Country: USA

N =37 methadone maintained dual heroin-cocaine dependent outpatients who were cocaine abstinent
for 2 weeks. Participants with comorbid alcohol dependence were excluded.

Mean age: 34.1

Sex: 16 men

Ethnicity: African American: 9, white: 25, other: 3

Employed: NR

History of cocaine use: mean lifetime cocaine use: 11 years, mean amount of cocaine use: 2.51 g/week

Route of cocaine use: 7 intrapulmonary, 7 intranasal, 23 intravenous

Interventions

1. Mazindol IR 1 mg/d once daily (fixed posology), n =18
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Margolin 1995b (Continued)

2. Placebo,n=19

All participants also received methadone, plus case management, behavioural contingency and weekly

psychotherapy group
Duration: 12 weeks

Single site trial (USA)

Outcomes Cocaine use assessed by means of 3 times weekly urinalysis
Retention in treatment
Cocaine craving assessed with VAS
Depression symptoms assessed with BDI
Dropouts due to adverse events
Notes Author's affiliation: university
Study funding: co-funding public and private
Assessment of adherence: unspecified
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Insufficient information to permit judgement
tion (selection bias)
Allocation concealment Low risk Pharmacy controlled. "All study personnel were blind to subject assignment"
(selection bias)
Blinding (detection bias) Low risk The outcome or the outcome measurement were not likely to be influenced by
Objective outcomes lack of blinding
Blinding (detection bias) Unclear risk Study medication and matched placebo had an identical appearance. Never-
Subjective outcomes theless, since study medication has powerful behavioural effects, it is unclear
whether blinding can be achieved when it is compared to placebo.
Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-
bias) theless, study medication has powerful behavioural effects that may reveal the
Objective measures assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.
Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-
bias) theless, study medication has powerful behavioural effects that may reveal the
Subjective outcomes assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.
Incomplete outcome data Unclear risk Attrition was moderate (19%) in both groups. Imputation of missing urine sam-
(attrition bias) ples was performed by means of worst possible scenario. Imputation method
Objective and subjective for missing data of subjective outcomes, if any, was not reported.
measures except retention
and dropouts
Selective reporting (re- Low risk Though the study protocol was not available, the outcomes reported are those

porting bias)

that one expects from this type of study.
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Other bias Low risk

The study appears to be free from other sources of bias.

Margolin 1997

Methods Double-blind, randomised, placebo controlled, single-site clinical trial

Statistical analysis: unspecified

Participants Country: USA

N =17 methadone maintained dual heroin-cocaine (DSM-1IIR) dependent outpatients

Mean age: 36 years

Sex: 9 men

Ethnicity: African American:4, white: 11, other: 2

Employed: 2

History of cocaine use: lifetime cocaine use: 9.6 years.

Route of cocaine use: 11 intrapulmonary, 1 intranasal, 5 intravenous

Interventions 1. Mazindol IR 8 mg/d once daily (4-week medication induction, flexible posology),n=6
2. Mazindol IR 1 mg/d once daily (fixed posology), n=7

3. Placebo,n=4

All participants also received methadone plus weekly counselling session

Duration: 12 weeks

Outcomes Cocaine use assessed by means of 3 times weekly urinalysis

Retention in treatment

Cocaine craving assessed with VAS

Dropouts due to adverse events

Notes Author's affiliation: university

Study funding: public

Assessment of adherence: unspecified

Risk of bias

Bias Authors' judgement

Support for judgement

Random sequence genera-  Unclear risk
tion (selection bias)

Insufficient information to permit judgement

Allocation concealment Low risk
(selection bias)

"All study personnel, with exception of the pharmacist were blind to treatment
assignment"

Blinding (detection bias) Low risk
Objective outcomes

The outcomes or the outcome measurements were not likely to be influenced
by lack of blinding
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Margolin 1997 (Continued)

Blinding (detection bias)
Subjective outcomes

Unclear risk Blinding procedure is not described. Furthermore, since study medication has
powerful behavioural effects it is unclear whether blinding can be achieved
when it is compared to placebo.

Blinding (performance
bias)
Objective measures

Unclear risk Blinding procedure is not described. Furthermore, study medication has pow-
erful behavioural effects that may reveal the assigned medication, which may
lead treating clinicians to provide co-intervention, thereby biasing the final
outcome.

Blinding (performance
bias)
Subjective outcomes

Unclear risk Blinding procedure is not described. Furthermore, study medication has pow-
erful behavioural effects that may reveal the assigned medication, which may
lead treating clinicians to provide co-intervention, thereby biasing the final
outcome.

Incomplete outcome data
(attrition bias)

Objective and subjective
measures except retention
and dropouts

Unclear risk Attrition was moderate (18%) in all study groups. Imputation methods, if any,
were not reported.

Selective reporting (re-
porting bias)

Low risk Though the study protocol was not available, the outcomes reported are those
that one expects from this type of study.

Other bias Low risk The study appears to be free from other sources of bias.
Mooney 2009
Methods Double-blind, randomised, placebo controlled, single-site clinical trial

Analysis: ITT

Post hoc analysis focused on 25 participants finishing the trial

Participants

Country: USA

N = 82 cocaine dependent outpatients (DSM-IV). Participants with comorbid alcohol dependence were
excluded.

Mean age: 36.4 years

Sex: 54 men

Ethnicity: African American: 49, white: 23, other: 10
Employed: 39

History of cocaine use: mean days of cocaine use during last month: 11.7, mean lifetime cocaine use:
10.1years

Route of cocaine use: 58 intrapulmonary

Interventions

1. Methamphetamine IR 30 mg, 6 times a day (5-7 days induction, fixed posology), N =30
2. Methamphetamine SR 30 mg once daily (5-7 days induction, fixed posology), N =25
3. Placebo, N =27

All participants also received CBT (1 h session weekly) and CM (implemented in weeks 6-9, fixed-ratio
schedule with benzoylecgonine negative urine samples reinforced with a USD 20 payment)
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Mooney 2009 (Continued)

Duration: 9 weeks

Outcomes

Cocaine use assessed by means of 3 times weekly urinalysis

Retention in treatment

Cocaine craving assessed with VAS

Depression symptoms assessed with BDI

Dropouts due to adverse events

Notes

Author's affiliation: university

Study funding: public

Assessment of adherence: riboflavin

Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Unclear risk Insufficient information to permit judgement

tion (selection bias)

Allocation concealment Unclear risk Insufficient information to permit judgement

(selection bias)

Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced

Objective outcomes by lack of blinding

Blinding (detection bias) Unclear risk Study medication and matched placebo had an identical appearance. Never-

Subjective outcomes theless, since study medication has powerful behavioural effects, it is unclear
whether blinding can be achieved when it is compared to placebo.

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Objective measures assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Subjective outcomes assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Incomplete outcome data  High risk Attrition was high (70%) in all the study groups. Protocol violations followed

(attrition bias) by loss to follow-up were the most frequent reasons for dropping out in all

Objective and subjective study groups. Missing data were not imputed.

measures except retention

and dropouts

Selective reporting (re- Low risk Though the study protocol was not available, the outcomes reported are those

porting bias) that one expects from this type of study.

Other bias Low risk The study appears to be free from other sources of bias.
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Mooney 2015

Methods Double-blind, randomised, placebo controlled, single-site clinical trial
Analysis: ITT
Participants Country: USA

N =43 cocaine dependent participants (DSM-IV)

Mean age: 45.7 years
Sex:35men
Ethnicity: African Americ

Employed: 9

an: 26, white: 11, other: 4

History of cocaine use: mean days of cocaine use during last month: 14.3, mean lifetime cocaine use:

10.5years

Route of cocaine use: NR

Interventions 1. Lisdexamfetamine 70
2. Placebo (n=21)

All participants also rece

Duration: 14 weeks

mg/d (n=22)

ived weekly CBT

Outcomes Cocaine use assessed by

Retention in treatment

means of urinalysis

Cocaine craving assessed with VAS

Depression symptoms assessed with BDI-I

Dropouts due to adverse

events

Notes Author's affiliation: university

Study funding: public

Assessment of adherence: riboflavin

Risk of bias

Bias Authors' judgement

Support for judgement

Random sequence genera-  Unclear risk
tion (selection bias)

Insufficient information to permit judgement

Allocation concealment Unclear risk
(selection bias)

Insufficient information to permit judgement

Blinding (detection bias) Low risk
Objective outcomes

The outcomes or the outcome measurements were not likely to be influenced
by lack of blinding

Blinding (detection bias) Unclear risk
Subjective outcomes

Study medication and matched placebo had an identical appearance. Never-
theless, since study medication has powerful behavioural effects, it is unclear
whether blinding can be achieved when it is compared to placebo.

Psychostimulant drugs for cocaine dependence (Review)
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Mooney 2015 (Continued)

Blinding (performance
bias)
Objective measures

Unclear risk Study medication and matched placebo had an identical appearance. Never-
theless, study medication has powerful behavioural effects that may reveal the
assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Blinding (performance
bias)
Subjective outcomes

Unclear risk Study medication and matched placebo had an identical appearance. Never-
theless, study medication has powerful behavioural effects that may reveal the
assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Incomplete outcome data
(attrition bias)

Objective and subjective
measures except retention
and dropouts

High risk Attrition was high (37%) in both groups. Reasons for dropout were reported.
Missing urine samples were imputed as positive. Imputation method for miss-
ing data of subjective outcomes, if any, was not reported.

Selective reporting (re- Low risk Outcomes stated in study protocol (NCT00958282) are reported in the article
porting bias)
Other bias Low risk The study appears to be free from other sources of bias.

Morgan 2016

Methods

Double-blind, randomised, placebo controlled, single-site clinical trial

Analysis: not specified

Participants

Country: USA

N =57 participants with DSM-IV cocaine dependence (with a score on the severity of dependence scale
>than 3 and self-reported use of cocaine in at least 9 of the past 12 months)

Mean age: 43

Sex: 44 men

Ethnicity: African American: NR, white: NR, other: NR

Employed: NR

History of cocaine use: days of cocaine use during last month: NR, lifetime cocaine use: 22,4 years

Route of cocaine use: NR

Interventions

1. Modafinil 400 mg/d (n =30)
2. Placebo (n=27)

All participants also received psycho-education and relapse prevention therapy (5 sessions per week
during inpatient treatment) and CBT (weekly during outpatient treatment), in addition to contingency
management

Duration: 12 days inpatient + 6 weeks outpatient

Outcomes Cocaine use assessed by self-report and confirmed by 3 times weekly urinalysis
Notes Author's affiliation: university
Study funding: public
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Morgan 2016 (Continued)

Assessment of adherence: diary and riboflavin

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Insufficient information to permit judgement

tion (selection bias)

Allocation concealment Unclear risk Insufficient information to permit judgement

(selection bias)

Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced

Objective outcomes by lack of blinding

Blinding (detection bias) Unclear risk Study medication and matched placebo had an identical appearance. Never-

Subjective outcomes theless, since study medication has powerful behavioural effects, it is unclear
whether blinding can be achieved when it is compared to placebo

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Objective measures assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Subjective outcomes assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Incomplete outcome data  Unclear risk Number of participants who discontinued treatment was not reported for each

(attrition bias) study intervention. Imputation methods, if any, were not reported.

Objective and subjective

measures except retention

and dropouts

Selective reporting (re- Low risk Though the study protocol was not available, the outcomes reported are those

porting bias) that one expects from this type of study.

Other bias Low risk The study appears to be free from other sources of bias.

NCT00142818
Methods Double-blind, randomised, placebo controlled clinical trial

Statistical analysis: not specified

Participants

Country: USA

N = participants with DSM-IV cocaine (sed = USD 200 worth of cocaine in the past 30 days) and alcohol
dependence (drank within 30 days of intake day + report a minimum of 48 standard alcoholic drinks
in a consecutive 30-day period over the 90-day period prior to starting intake + has 2 or more days of
heavy drinking + 72 hours of consecutive abstinence from alcohol determined by self-report and con-
firmed by a negative breathalyser test and CIWA-Ar score <8)

Mean age: NR

Sex: 58 men
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Ethnicity: African American: NR, white: NR, other: NR
Employed: NR
History of cocaine use: days of cocaine use during last month: NR, lifetime cocaine use: NR

Route of cocaine use: NR

Interventions

1. Modafinil 400 mg/d (n =37)
2. Placebo (n=42)

Duration: 13 weeks

Outcomes Cocaine use assessed by self-report and confirmed by urinalysis at week 14 (results not reported yet)
Reduction in cocaine use measured by number of negative urinalysis (results not reported yet)
Retention in treatment
Notes Author's affiliation: university
Study funding: NR
Assessment of adherence: NR
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced
Objective outcomes by lack of blinding
Blinding (detection bias) Unclear risk Blinding procedure was not described. Furthermore, since study medica-
Subjective outcomes tion has powerful behavioural effects, it is unclear whether blinding can be
achieved when it is compared to placebo.
Blinding (performance Unclear risk Blinding procedure was not described. Furthermore, study medication has
bias) powerful behavioural effects that may reveal the assigned medication, which
Objective measures may lead treating clinicians to provide co-intervention, thereby biasing the fi-
nal outcome.
Blinding (performance Unclear risk Blinding procedure was not described. Furthermore, study medication has
bias) powerful behavioural effects that may reveal the assigned medication, which
Subjective outcomes may lead treating clinicians to provide co-intervention, thereby biasing the fi-
nal outcome.
Incomplete outcome data  High risk Attrition was high (46%). Reasons for dropping out were described. Imputation
(attrition bias) methods, if any, were not reported.
Objective and subjective
measures except retention
and dropouts
Selective reporting (re- Unclear risk This item cannot be scored because the study has not been published yet. Lit-
porting bias) tle information is published in this preliminary report.
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Other bias Unclear risk This bias cannot be ruled out because reported data are scarce.
Perry 2004
Methods Double-blind, randomised, placebo controlled, single-site clinical trial

Statistical analysis: unspecified

Participants

Country: USA

N =24 cocaine dependent/abuser outpatients (DSM-I1I-R) with schizophrenia. It was unclear whether
participants with comorbid alcohol dependence were excluded.

Mean age: 37.8 years

Sex: 23 men

Ethnicity: African American:19, white: 4, other: 1
Employed: NR

History of cocaine use: NR

Route of cocaine use: NR

Interventions

1. Mazindol IR 6 mg/d 3 times a day (1 week induction, fixed posology), n =11
2. Placebo,n=13

All participants also received antipsychotics (933 + 764 mg/d chlorpromazine equivalent dose), limited
CBT and motivational enhancement

Duration: 6 weeks

Outcomes Cocaine use assessed by means of once weekly urinalysis
Retention in treatment (provided by author)
Cocaine craving assessed with VAS
Dropouts due to adverse events
Notes Author's affiliation: university
Study funding: co-funding public and private
Assessment of adherence: unspecified
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Insufficient information to permit judgement
tion (selection bias)
Allocation concealment Unclear risk Insufficient information to permit judgement
(selection bias)
Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced

Objective outcomes

by lack of blinding
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Blinding (detection bias)
Subjective outcomes

Unclear risk Study medication and matched placebo had an identical appearance. Never-
theless, since study medication has powerful behavioural effects, it is unclear
whether blinding can be achieved when it is compared to placebo.

Blinding (performance
bias)
Objective measures

Unclear risk Study medication and matched placebo had an identical appearance. Never-
theless, study medication has powerful behavioural effects that may reveal the
assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Blinding (performance
bias)
Subjective outcomes

Unclear risk Study medication and matched placebo had an identical appearance. Never-
theless, study medication has powerful behavioural effects that may reveal the
assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Incomplete outcome data
(attrition bias)
Objective and subjective

High risk Attrition was high (67%). Reasons for dropouts were not reported. Imputation
methods, if any, were not reported. Nevertheless, the statistical method used
was GEE, which does not require imputation of missing data to perform an ITT

measures except retention analysis.
and dropouts
Selective reporting (re- Unclear risk The efficacy outcomes reported correspond to those one expects from this

porting bias)

type of study, but safety data are poor.

Other bias Unclear risk Insufficient information to permit judgement because the study did not de-
scribe participants' baseline characteristics
Poling 2006
Methods Double-blind, randomised, placebo controlled, single-site clinical trial

Randomisation was stratified by sex and ethnicity

Statistical analysis: unspecified

Participants

Country: USA

N = 106 methadone-maintained, dual heroin-cocaine dependent/abusers (DSM-1V). Participants with
comorbid alcohol dependence were excluded. 30 participants had major depressive disorder.

Mean age: 34.6 years

Sex: 74 men

Ethnicity: African American: 11, white: 80, other: 15
Employed: NR

History of cocaine use: mean days of cocaine use during last month: 16.6, mean lifetime cocaine depen-
dence: 94

Route of cocaine use: NR

Interventions

Bupropion SR 300 mg/d twice daily (1 week induction, fixed posology) + CM, N =27
Bupropion SR 300 mg/d twice daily (1 week induction, fixed posology) + VC, N =30
Placebo + CM,N=25
Placebo +VC,N=24

HwnN e

All participants also received:
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« CM (vouchers for submitting urine samples negative, max USD 15 per sample);
« VC (vouchers regardless of results, USD 3 per sample submitted);

« CBT (once weekly individual session);

« methadone 60 mg/d (30 mg first week)

Duration: 24 weeks

Outcomes Cocaine use assessed by means of 3 times weekly urinalysis (provided by author)
Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence) (provided by au-
thor)
Retention in treatment
Depression symptoms assessed with Ham-D and CES-D
Notes Author's affiliation: university
Study funding: public
Assessment of adherence: check mouth
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "Urn randomisation technique"
tion (selection bias)
Allocation concealment Low risk "Only research pharmacist was aware of the medication condition"
(selection bias)
Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced

Objective outcomes

by lack of blinding.

Blinding (detection bias)
Subjective outcomes

Unclear risk Study medication and placebo had an identical appearance. Nevertheless,
since study medication has behavioural effects it is unclear whether blinding
can be achieved when it is compared to placebo.

Blinding (performance
bias)
Objective measures

Unclear risk Study medication and placebo had an identical appearance. Nevertheless,
study medication has powerful behavioural effects that may reveal the as-
signed medication, which may lead treating clinicians to provide co-interven-
tion, thereby biasing the final outcome.

Blinding (performance
bias)
Subjective outcomes

Unclear risk Study medication and placebo had an identical appearance. Nevertheless,
study medication has powerful behavioural effects that may reveal the as-
signed medication, which may lead treating clinicians to provide co-interven-
tion, thereby biasing the final outcome.

Incomplete outcome data
(attrition bias)

Objective and subjective
measures except retention
and dropouts

High risk Attrition was high (42%). Reasons for dropping out were not reported. Missing
data were not imputed. Nevertheless, the statistical method used was Hierar-
chical Linear Modeling (HLM), which does not require imputation of missing
data to perform an ITT analysis.

Selective reporting (re-
porting bias)

Unclear risk Though the study protocol was not available, the efficacy outcomes reported
correspond to those one expects from this type of study. Nevertheless, safety
data are poor.
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Other bias

Low risk The study appears to be free from other sources of bias.

Schmitz 2012

Methods

Double-blind, randomised, placebo controlled, single-site clinical trial
Randomisation was stratified by sex and cocaine addiction

Statistical analysis: randomised participants who received the first dose of medication

Participants

Country: USA

N =73 cocaine dependent participants (DSM-IV), with at least 1 positive urinalysis during screening.
Participants with comorbid alcohol dependence were excluded.

Mean age: 42.9 years

Sex: 51 men

Ethnicity: African American: 37, white: 15, other: NR
Employed: NR

History of cocaine use: mean days of cocaine use during last month: 17.8 days, mean lifetime cocaine
dependence: 13 years

Route of cocaine use: NR

Interventions

Modafinil, 400 mg/d, TID (n =20)

D-amphetamine SR, 60 mg/d, TID (n =22)

Modafinil + d-amphetamine SR (n = 15) (the results of this group have not been included in this review)
Placebo (n=16)

HwnN e

Duration: 16 weeks of treatment

Outcomes Cocaine positive urinalysis
Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence) (provided by au-
thor)
Retention to treatment
Notes Author's affiliation: university
Study funding: public
Assessment of adherence: riboflavin and self-reported number of pills per day
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Low risk "All investigators and staff, except the pharmacist were blind to medication as-
(selection bias) signment"
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Schmitz 2012 (continued)

Blinding (detection bias)
Objective outcomes

Low risk The outcomes or the outcome measurements were not likely to be influenced
by lack of blinding

Blinding (detection bias)
Subjective outcomes

Unclear risk Study medication and placebo had an identical appearance. Nevertheless,
since study medication has behavioural effects, it is unclear whether blinding
can be achieved when it is compared to placebo.

Blinding (performance
bias)
Objective measures

Unclear risk Study medication and placebo had an identical appearance. Nevertheless,
study medication has powerful behavioural effects that may reveal the as-
signed medication, which may lead treating clinicians to provide co-interven-
tion, thereby biasing the final outcome.

Blinding (performance
bias)
Subjective outcomes

Unclear risk Study medication and placebo had an identical appearance. Nevertheless,
study medication has powerful behavioural effects that may reveal the as-
signed medication, which may lead treating clinicians to provide co-interven-
tion, thereby biasing the final outcome.

Incomplete outcome data
(attrition bias)

Objective and subjective
measures except retention
and dropouts

High risk Attrition was high (81%) in all study groups. Reasons for dropping out were not
reported, and it is unclear whether they differed between active and placebo
groups. Imputation methods, if any, were not reported. Nevertheless, the sta-
tistical method used was Generalised Linear Mixed Model (GLMN), which does
not require imputation of missing data to perform an ITT analysis.

Selective reporting (re- Low risk Outcomes stated in the study protocol (NCT00218062) are reported in the arti-
porting bias) cle.
Other bias Low risk The study appears to be free from other sources of bias.

Schmitz 2014

Methods

Double-blind, randomised, placebo controlled, single-site clinical trial. Before randomisation, partic-
ipants entered a 4-week non-medicated phase during which they received motivational interviewing
and contingency management. Abstinent participants (those achieving 2 consecutive cocaine absti-
nent weeks: 6 consecutive cocaine-negative urinalysis) were identified and randomised separately
from those that did not achieve abstinence.

Statistical analysis: unclear

Participants

Country: USA

N =81 cocaine dependent outpatients (DSM-IV).Participants with comorbid alcohol dependence were
excluded.

Mean age: 42.5 years

Sex: 61 men

Ethnicity: African American: 56, white: 14, other: 11
Employed: NR

History of cocaine use: NR

Route of cocaine use: NR

Interventions

1. Modafinil 400 mg/d, BID, fixed regime (n = 22)
2. Levodopa-carbidopa 800/200 mg/d (the results of this group were not included in this review)
3. Naltrexone 50 mg/d (the results of this group were not included in this review)
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Schmitz 2014 (continued)

4, Placebo (n=18)

All participants also received motivational interviewing and contingency management targeting co-
caine abstinence before randomisation, followed by contingency management targeting treatment ad-
herence and CBT (weekly 1 h individual sessions) after randomisation.

Duration: 12 weeks

Outcomes Cocaine use asssessed by means of 3 times weekly urinalysis
Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence) (provided by au-
thor)
Retention in treatment
Notes Author's affiliation: university
Study funding: public
Assessment of adherence: riboflavin
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced
Objective outcomes by lack of blinding.
Blinding (detection bias) Unclear risk Study medication and placebo had an identical appearance. Nevertheless,
Subjective outcomes since study medication has behavioural effects, it is unclear whether blinding
can be achieved when it is compared to placebo.
Blinding (performance Unclear risk Study medication and placebo had an identical appearance. Nevertheless,
bias) study medication has powerful behavioural effects that may reveal the as-
Objective measures signed medication, which may lead treating clinicians to provide co-interven-
tion, thereby biasing the final outcome.
Blinding (performance Unclear risk Study medication and placebo had an identical appearance. Nevertheless,
bias) study medication has powerful behavioural effects that may reveal the as-
Subjective outcomes signed medication, which may lead treating clinicians to provide co-interven-
tion, thereby biasing the final outcome.
Incomplete outcome data  High risk Attrition was high (48%) in all study groups. Reasons for dropping out were not
(attrition bias) reported, and it is unclear whether they differed between active and placebo
Objective and subjective groups. Missing urine samples were not imputed. Nevertheless, the statistical
measures except retention method use was GLMM, which does not require imputation of missing data to
and dropouts perform an ITT analysis. Imputation method for missing data of subjective out-
comes, if any, was not reported.
Selective reporting (re- Unclear risk Efficacy outcomes stated in the study protocol (NCT00218023) are reported in
porting bias) the article. Nevertheless, information on safety is poor.
Other bias Low risk The study appears to be free from other sources of bias.
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Schubiner 2002

Methods

Double-blind, randomised, placebo controlled, single-site clinical trial

Stratified by sex; men were further stratified by antisocial personality disorder and women by border-
line personality disorder.

Statistical analysis: ITT

Participants

Country: USA

N =59 cocaine-dependent participants with comorbid ADHD (DSM-IV). it was unclear wether partici-
pants with comorbid alcohol dependence were excluded.

Mean age: 37.1 years

Sex:43 men

Ethnicity: white: 34

Employed: NR

History of cocaine use: mean days of cocaine use during last month: 13.5

Route of cocaine use: NR

Interventions

1. Methylphenidate IR 30-90 mg/d 3 times daily (mean 26 mg 3 times daily, 1-week induction, flexible
posology), n =24

2. Pemoline (this group was stopped and not was not included in the analysis)

3. Placebo,n=24

All participants also received CBT (24 group sessions for cocaine dependence and individual sessions
for ADHD with comorbid SUD)

Duration: 12 weeks

Outcomes Cocaine use assessed by means of 3 times weekly urinalysis
Retention in treatment
Craving assessed with the Tiffany Cocaine Craving Scale
ADHD symptoms assessed with ADHD Symptom Checklist
Depression symptoms assessed with BDI
Dropouts due to adverse events
Notes Author's affiliation: university
Study funding: public
Assessment of adherence: computerised questionnaire on the number of pills taken
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Insufficient information to permit judgement
tion (selection bias)
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Allocation concealment Unclear risk Insufficient information to permit judgement

(selection bias)

Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced

Objective outcomes by lack of blinding.

Blinding (detection bias) Unclear risk Blinding procedure was not described. Furthermore, since study medica-

Subjective outcomes tion has powerful behavioural effects, it is unclear whether blinding can be
achieved when it is compared to placebo.

Blinding (performance Unclear risk Blinding procedure was not described. Furthermore, study medication has

bias) powerful behavioural effects that may reveal the assigned medication, which

Objective measures may lead treating clinicians to provide co-intervention, thereby biasing the fi-
nal outcome.

Blinding (performance Unclear risk Blinding procedure was not described. Furthermore, study medication has

bias) powerful behavioural effects that may reveal the assigned medication, which

Subjective outcomes may lead treating clinicians to provide co-intervention, thereby biasing the fi-
nal outcome.

Incomplete outcome data  High risk Attrition was high (48%) in all study groups. Reasons for dropping out were not

(attrition bias) reported for any study group. Imputation methods, if any, were not reported.

Objective and subjective

measures except retention

and dropouts

Selective reporting (re- Low risk Though the study protocol was not available, the outcomes reported are those

porting bias) that one expects from this type of study.

Other bias High risk 1 study group (Pemoline) was withdrawn during the course of the study be-
cause of recruitment difficulties.

Shearer 2003
Methods Double-blind, randomised, placebo controlled, multicentre clinical trial

Stratification by sex

Analysis: ITT

Participants

Country: Australia

N =30 cocaine-dependent (DSM-1V). 24 participants had a comorbid opioid dependence. It was unclear
whether participants with alcohol dependence were excluded.

Mean age: 28 years

Sex: 16 men

Ethnicity: NR

Employed: NR

History of cocaine use: mean frequency of cocaine use: 6 times a day

Route of cocaine use: 30 intravenous

Interventions

1. Dexamphetamine IR 20-60 mg (mean 41 mg) once daily (9 days induction, flexible posology), n =16
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Shearer 2003 (Continued)

2. Placebo,n=14
All participants also received drug and alcohol counselling, and 24 received methadone.

Duration: 14 weeks

Outcomes Cocaine use assessed by means of urinalysis every 2 weeks (provided by author)
Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence) (provided by au-
thor)
Retention in treatment
Cocaine craving assessed with VAS
Self-reported cocaine use
Depression symptoms assessed with the Brief Symptom Inventory
Notes Author's affiliation: university
Study funding: co-funding private and public
Assessment of adherence: unspecified
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "Using randomisation schedules"
tion (selection bias)
Allocation concealment Low risk "Pharmacy controlled"
(selection bias)
Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced
Objective outcomes by lack of blinding
Blinding (detection bias) Unclear risk Blinding procedure is not described. Furthermore, since study medication has
Subjective outcomes powerful behavioural effects it is unclear whether blinding can be achieved
when it is compared to placebo.
Blinding (performance Unclear risk Blinding procedure is not described. Furthermore, study medication has pow-
bias) erful behavioural effects that may reveal the assigned medication, which may
Objective measures lead treating clinicians to provide co-intervention, thereby biasing the final
outcome.
Blinding (performance Unclear risk Blinding procedure is not described. Furthermore, study medication has pow-
bias) erful behavioural effects that may reveal the assigned medication, which may
Subjective outcomes lead treating clinicians to provide co-intervention, thereby biasing the final
outcome.
Incomplete outcome data  High risk Attrition was high (63%) in all study groups. Reasons for dropping out were not
(attrition bias) described for each study group. Missing urine samples were imputed as posi-
Objective and subjective tive. Missing data of subjective outcomes were imputed from baseline using a
measures except retention 'worst case scenario' assumption of no change.
and dropouts
Selective reporting (re- Low risk Though the study protocol was not available, the outcomes reported are those
porting bias) that one expects from this type of study.
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Shearer 2003 (Continued)

Other bias Low risk The study appears to be free from other sources of bias.
Shoptaw 2008
Methods Double-blind, randomised, placebo controlled, single-site clinical trial

Stratification by sex

Statistical analysis: ITT

Participants

Country: USA

N =70 cocaine-dependent outpatients (DSM IV). Participants with alcohol dependence were excluded.
Mean age: 36.9 years

Sex: 59 men

Ethnicity: African American 38, white 2, other 30

Employed: NR

History of cocaine use: last month cocaine use: 11.1 days, lifetime cocaine use: 8.2 years

Route of cocaine use: 59 intrapulmonary, 7 intranasal, 1 intravenous, 2 oral, 1 NR

Interventions

1. Bupropion 300 mg twice daily (3 days induction, flexible posology), n =37
2. Placebo,n=33

All participants also received CBT (3 sessions a week) and counselling (once a week)

Duration: 16 weeks

Outcomes Cocaine use assessed by means of 3 times weekly urinalysis (provided by author)
Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence)
Retention in treatment
Cocaine craving assessed with VAS
Depression symptoms assessed with BDI

Notes Author's affiliation: university
Study funding: public
Assessment of adherence: pill count

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Insufficient information to permit judgement

tion (selection bias)

Allocation concealment Unclear risk Insufficient information to permit judgement

(selection bias)
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Shoptaw 2008 (Continued)

Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced

Objective outcomes by lack of blinding

Blinding (detection bias) Unclear risk Study medication and matched placebo had an identical appearance. Never-

Subjective outcomes theless, since study medication has behavioural effects, it is unclear whether
blinding can be achieved when it is compared to placebo.

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Objective measures assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Blinding (performance Unclear risk Study medication and matched placebo had an identical appearance. Never-

bias) theless, study medication has powerful behavioural effects that may reveal the

Subjective outcomes assigned medication, which may lead treating clinicians to provide co-inter-
vention, thereby biasing the final outcome.

Incomplete outcome data  High risk Attrition was high (83%) in all study groups. Failure to return was the most fre-

(attrition bias) quent reason for dropping out in both study groups. Missing data were not im-

Objective and subjective puted

measures except retention

and dropouts

Selective reporting (re- Low risk Though the study protocol was not available, the outcomes reported are those

porting bias) that one expects from this type of study.

Other bias Low risk The study appears to be free from other sources of bias.

Stine 1995
Methods Double-blind, randomised, placebo controlled, multicentre clinical trial

Analysis: ITT

Participants

Country: USA

N =43 cocaine-dependent (DSM-III-R) outpatients, reporting cocaine use of at least 12 g in the 3 months
prior to entering the study. 15 participants had a comorbid major depressive disorder and 4 an antiso-
cial personality disorder. Participants with alcohol dependence were excluded.

Mean age: 34.5 years

Sex: 37 men

Ethnicity: African American: 22, white: 17, other: 4

Employed: NR

History of cocaine use: NR

Route of cocaine use: NR

Interventions

1. Mazindol 2 mg once daily (fixed posology), n =22

2. Placebo,n=21

All participants also received counselling (6 sessions)

Duration: 6 weeks

Psychostimulant drugs for cocaine dependence (Review)
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Stine 1995 (continued)

Outcomes Cocaine use assessed by means of once weekly urinalysis
Sustained cocaine abstinence (defined as at least 3 weeks of continuous abstinence)
Retention in treatment
Self-reported cocaine use
Cocaine craving assessed with a 5-point Analogue Scale
Depression symptoms severity assessed with Ham-D and BDI
Dropouts due to adverse events
Notes Author's affiliation: university
Study funding: co-funding public and private
Assessment of adherence: self-report or failure to pick up
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Insufficient information to permit judgement
tion (selection bias)
Allocation concealment Unclear risk Insufficient information to permit judgement
(selection bias)
Blinding (detection bias) Low risk The outcomes or the outcome measurements were not likely to be influenced

Objective outcomes

by lack of blinding.

Blinding (detection bias)
Subjective outcomes

Unclear risk Blinding procedure is not described. Furthermore, since study medication has
powerful behavioural effects, it is unclear whether blinding can be achieved
when it is compared to placebo.

Blinding (performance
bias)
Objective measures

Unclear risk Blinding procedure is not described. Furthermore, study medication has pow-
erful behavioural effects that may reveal the assigned medication, which may
lead treating clinicians to provide co-intervention, thereby biasing the final
outcome.

Blinding (performance
bias)
Subjective outcomes

Unclear risk Blinding procedure is not described. Furthermore, study medication has pow-
erful behavioural effects that may reveal the assigned medication, which may
lead treating clinicians to provide co-intervention, thereby biasing the final

outcome.
Incomplete outcome data  High risk Attrition was high (58%) in all study groups. Missing urine samples were as
(attrition bias) imputed as positive. Missing data of subjective outcomes was imputed using
Objective and subjective LOCF.
measures except retention
and dropouts
Selective reporting (re- Unclear risk Though the study protocol was not available the efficacy outcomes reported

porting bias)

correspond to those one expects from this type of study. Nevertheless, safety
data are poor.

Other bias

Low risk The study appears to be free from other sources of bias.
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ADHD: attention deficit/hyperactivity disorder; ASRS: adult ADHD self-reported scale; BDI: Beck depression inventory; BSCS: brief

Cochrane Database of Systematic Reviews

substance craving scale; CBT: cognitive behavioural therapy; CCQ: cocaine craving questionnaire; CES-D: Centre for Epidemiologic
Studies depression scale; CGI: clinical global impression; CIWA-Ar: Clinical Institute withdrawal assessment for alcohol; CM: contingency
management; DSM: Diagnostic and Statistical Manual of Mental Disorders; GEE: generalised estimating equations; GLMM: generalized
linear mixed model; Ham-D: Hamilton depression scale; IR: instant release; ITT: intention to treat; LOCF: last observation carried forward;
MEMS: medication event monitoring system; NR: not reported; SR: slow release; SUD: substance use disorder; VAS: visual analogue scale;
VC: voucher control; XR: extended release.

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Afshar 2012

Intervention other than psychostimulants

Avants 1998

Not a randomised placebo controlled clinical trial

Berger 1989

Not a randomised placebo controlled clinical trial

Cannavan 2014

Inpatients

Goldstein 2010

Single methylphenidate dose

Goldstein 2011

Single methylphenidate dose

Herin 2010 Full text with results not available
Kalechstein 2011 Inpatients
Kaleschtein 2013 Inpatients

Kampman 1997

Not a randomised placebo controlled clinical trial

Levin 1998 Not a randomised placebo controlled clinical trial

Levin 1999 Not a randomised placebo controlled clinical trial

Levin 2006 Cocaine dependence or abuse was not an inclusion criteria
Levin 2008 Pooled analysis of 3 RCTs

Magee 2015 Intervention other than psychostimulants

Magee 2016 Intervention other than psychostimulants

Margolin 1991

Not a randomised placebo controlled clinical trial

Mariani 2012 Intervention other than psychostimulants (mixed amphetamine salts plus topiramate); ongoing in
the version of the review (NCT00421603)

Moeller 2011 Single dose of d-amphetamine

Moeller 2014 Single dose of methylphenidate

Montoya 1994

Not a randomised placebo controlled clinical trial

Mooney 2008

Cocaine abuse or dependence was not an inclusion criteria

Psychostimulant drugs for cocaine dependence (Review)
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

70



O

Cpchrane
Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Study

Reason for exclusion

Morgan 2010

Inpatients

Nuitjen 2015

Not a randomised placebo controlled clinical trial

Ollo 1996 Laboratory study without an outpatient follow-up

Peirce 2009 Cocaine abuse or dependence was not an inclusion criteria
Poling 2010 Intervention other than psychostimulants

Rush 2010 Cross-over randomised placebo controlled clinical trial

Seibyl 1992 Not a randomised placebo controlled clinical trial

Shearer 2010 Cocaine and methamphetamine dependent patients together
Shorter 2013 Intervention other than psychostimulants

Tennant 1990 Not a randomised placebo controlled clinical trial

Vansickel 2008

Single dose of methylphenidate and modafinil

Volkow 2010 Not randomised placebo controlled clinical trial
Vosburg 2010 Single dose of modafinil
Wang 2010 Single dose of methylphenidate

Winhusen 2013

Intervention other than psychostimulants

Winhusen 2014

Intervention other than psychostimulants

RCT: randomised controlled trial.

Characteristics of studies awaiting assessment [ordered by study ID]

EudraCT 2013-004024-11

Methods

Random allocation; double-blind; 12-week duration; 2 parallel groups, placebo controlled

Participants

Participants with cocaine and opioid dependence (DSM-1V)

Interventions

1. Dexamphetamine SR + heroin-assisted treatment

2. Placebo

Outcomes Self-reported cocaine use
Negative urinalysis

Notes Completed
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NCT00015223

Methods

Random allocation; double-blind; placebo controlled

Participants

Participants with cocaine dependence and ADHD (DSM-1V)

Interventions

1. Methylphenidate

2. Placebo
Outcomes Not specified
Notes Completed (last updated June 2015)
NCT00218348
Methods Random allocation; double-blind; 25-weeks duration; 4 parallel groups, placebo-controlled. Phase

Participants

Cocaine dependent participants (DSM-IV)

Interventions 1. Dextro-Amphetamine sulphate 0 mg (placebo)
2. Dextro-Amphetamine sulphate 40 mg/d
3. Dextro-Amphetamine sulphate 60 mg/d
4. Dextro-Amphetamine sulphate 80 mg/d
Outcomes Substance use
Retention
Notes Completed (January 2008, last updated: January, 2009)
NCT00218387
Methods Random allocation; double-blind; 8-week duration; 3 parallel groups, placebo-controlled. Phase II.

Mesures of interest:

Benzoylecgonine presence in urine 3 times a week

Participants

Cocaine-dependent participants (DSM-IV)

Interventions

1. Modafinil 200 mg/d
2. Modafinil 400 mg/d
3. Placebo

All participants also received CBT

Outcomes Number of cocaine non-use days
Consecutive cocaine non-use days
Notes Completed (July 2010, last updated: November 2011)
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NCT00344565

Methods

Random allocation; double-blind; 12-week duration; 2 parallel groups, placebo controlled. Phase
1.

Participants

Cocaine-dependent outpatients (DSM-IV) that used cocaine at least 8 days in the last month or re-
port episodic binges of large amounts of cocaine

Interventions

1. Modafinil
2. Placebo

All participants also received CBT-RP

Outcomes Treatment retention outcome
Cocaine use
Cognitive functioning
Cocaine withdrawal symptoms throughout the study
Notes Completed (March 2007, last updated: November 2012)
NCT00495092
Methods Random allocation; double-blind; 23-weeks duration; 3 parallel groups, placebo controlled

Participants

Participants with cocaine dependence, according to DSM-IV-TR criteria

Interventions

1. Caffeine from 300 mg/d to 1200 mg/d or 15 mg/kg/d
2. Caffeine from 300 mg/d to 1200 mg/d or 15 mg/kg/d and biperiden 2-4 mg/d
3. Placebo

Outcomes Cocaine abstinence symptoms
Cocaine craving
Study retention
Cocaine use
Notes Completed October 2010 (last updated February 2012)
NCT00514202
Methods Random allocation; double-blind; 12-week duration; 2 parallel groups, placebo controlled. Phase Il

Participants

Cocaine-dependent and ADHD participants

Interventions

1. Dextroamphetamine SR 60 mg /d
2. Placebo

All participants also received CBT.

Outcomes Substance use
ADHD symptoms
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NCT00514202 (Continued)

Treatment retention

Cocaine craving

Notes Completed (October 2008; last updated February 2012)
NCT00701532
Methods Random allocation; double-blind; 90-day duration; 2 parallel groups, placebo controlled. Phase Il

Participants

Participants with cocaine dependence (DSM-IV)

Interventions 1. Modafinil
2. Placebo
Outcomes PET-decreased dopamine transporter occupation rates
Clinical efficacy of modafinil during cocaine withdrawal
Tolerance and safety of high modafinil doses
Notes Completed (January 2013, last updated April 2013)
NCT00733993
Methods Random allocation; double-blind; 3 weeks' duration; 2 parallel groups, placebo controlled. Phase I/

Participants

Cocaine-dependent participants (DSM-IV)

Interventions

1. Caffeine 600-900 mg/d

2. Placebo
Outcomes Cocaine positive urine at 3 weeks of treatment
Cue reactivity at 3 weeks of treatment
Notes Completed (October 2011, last updated January, 2016)
NCT00838981
Methods Random allocation; double-blind; 24 weeks' duration; parallel groups, placebo controlled

Participants

Participants with cocaine and opioid dependence

Interventions 1. Modafinil+CM
2. Modafinil
3. CM
4. Placebo
Outcomes Cocaine use
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NCT00838981 (Continued)

Notes Completed (March 2014, last updated July 2015)

ADHD: attention deficit/hyperactivity disorder; CBT: cognitive behavioural therapy; CBT-RP: CBT and relapse prevention; CM: contingency
management; DSM: Diagnostic and Statistical Manual of Mental Disorders; PET: positron emission tomography; SR: slow release.

Characteristics of ongoing studies [ordered by study ID]

NCT00218036
Trial name or title Pharmacotherapy dosing regimen in cocaine and opiate dependent individuals
Methods Random allocation; double-blind; 24-week duration; 5 parallel groups, placebo controlled. Phase
Il
Participants Cocaine abuse or dependence participant (SCID) and

Opiate dependence (SCID)

Interventions Modafinil 200 mg/d
Modafinil 400 mg/d
Citalopram 20 mg/d
Citalopram 40 mg/d

Placebo

o wN e

All participants also received methadone

Outcomes Confirmed abstinence of cocaine
Retention

Medication adherence

Starting date July 2006

Contact information Jan Lindsay

jan.a.lindsay@uth.tmc.edu

Notes —
NCT02111798
Trial name or title Bupropion-enhaced contingency management for cocaine dependence
Methods Random allocation; double-blind; 30-week duration; 2 parallel groups, placebo controlled
Participants Methadone-maintained cocaine dependent participants
Interventions 1. Bupropion XL +CM
2. Placebo +CM
Outcomes Number of cocaine negative urines
Latency to first cocaine positive urine
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NCT02111798 (Continued)

Starting date May 2014

Contact information Maxine Stitzer mstiitzer@jhmi.edu

Kelly Dunn kdun@jhmi.edu

Notes Recruiting
NTC00123383

Trial name or title Randomised placebo controlled trial of modafinil for cocaine dependence

Methods Random allocation; double-blind; 10-week duration; 2 parallel groups, placebo controlled. Phase
1.

Participants Cocaine-dependent participants (DSM-1V)

Interventions 1. Modafinil 200 mg/d
2. Placebo

All participants also received Tailored CBT

Outcomes Urinalysis negative for cocaine over 10 weeks

Adverse events

adherence
Retention
Starting date July 2005
Contact information —
Notes Unknown (last updated April 2007)

CBT: cognitive behavioural therapy; CM: contingency management; DSM: Diagnostic and Statistical Manual of Mental Disorders;SCID:
structured clinical interview for DSM-IV.

DATA AND ANALYSES

Comparison 1. Psychostimulants vs placebo: primary analysis

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Cocaine use assessed by the 8 526 Std. Mean Difference (IV, Ran- 0.16 [-0.02, 0.33]

mean (SD) proportion of co- dom, 95% Cl)

caine-free urinalyses across the
study per patient

2 Sustained cocaine abstinence 14 1549 Risk Ratio (M-H, Random, 95% 1.36[1.05, 1.77]
Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

3 Number of patients who finished 24 2205 Risk Ratio (M-H, Random, 95% 1.00[0.93, 1.06]

the study Cl)

4 Self-reported cocaine use 1 28 Std. Mean Difference (IV, Ran- 0.0[-0.74,0.74]
dom, 95% Cl)

5 Cocaine craving 6 532 Std. Mean Difference (IV, Ran- -0.12[-0.40, 0.17]
dom, 95% Cl)

6 Patient-rated CGl severity scale 1 300 Std. Mean Difference (IV, Ran- 0.28 [0.05, 0.50]
dom, 95% Cl)

7 Investigator-rated CGl severity 1 300 Std. Mean Difference (IV, Ran- 0.07 [-0.15, 0.30]

scale dom, 95% Cl)

8 Patient-rated CGl improvement 1 300 Std. Mean Difference (IV, Ran- 0.27[0.04, 0.50]

scale dom, 95% Cl)

9 CGl investigator change 1 300 Std. Mean Difference (IV, Ran- 0.0[-0.23,0.23]
dom, 95% Cl)

10 CGl investigator improvement: 1 106 Risk Ratio (IV, Random, 95% Cl) 0.81[0.57,1.15]

lor2

11 Depression symptoms severity 2 90 Std. Mean Difference (IV, Ran- -0.07 [-0.48, 0.34]
dom, 95% Cl)

12 Heroin use assessed by the 2 167 Std. Mean Difference (IV, Ran- 0.29[-0.02, 0.61]

mean (SD) proportion of hero- dom, 95% Cl)

in-free urinalyses across the study

per patient

13 Sustained heroin abstinence 2 199 Risk Ratio (M-H, Random, 95% 1.72[1.15, 2.56]
Cl)

14 ADHD severity 3 247 Std. Mean Difference (IV, Ran- -0.41[-0.83,0.01]
dom, 95% Cl)

15 Dropouts due to any adverse 18 1601 Risk Difference (M-H, Random, 0.00[-0.01, 0.01]

events 95% Cl)

16 Dropouts due to cardiovascular 11 688 Risk Difference (M-H, Random, -0.00[-0.02,0.01]

adverse events 95% Cl)

17 Serious adverse events 6 444 Risk Difference (M-H, Random, -0.02 [-0.06, 0.01]

95% Cl)
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Analysis 1.1. Comparison 1 Psychostimulants vs placebo: primary analysis, Outcome 1 Cocaine
use assessed by the mean (SD) proportion of cocaine-free urinalyses across the study per patient.

Study or subgroup Placebo Psychostimulants Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
Grabowski 1997 25 30.7 (40) 24 438041 4 * 9.48% -0.32(-0.88,0.25]
Grabowski 2004a 41 21(16.8) 19 16.1(16.9) + ; 10.09% 0.29[-0.26,0.83]
Levin 2007 53 27 (29) 53 30(29) * 20.63% -0.1[-0.48,0.28]
Morgan 2016 30 52(49.3) 27 26 (36.4) 4’ 10.65% 0.59[0.06,1.12]
Poling 2006 27 53.4(36) 25 40.1(39) + ; 10.02% 0.35[-0.2,0.9]
Poling 2006 30 37.7(35.2) 24 32.3(30.6) ; 10.42% 0.16[-0.38,0.7]
Schubiner 2002 24 50 (50) 24 42 (32) * ; 9.37% 0.19[-0.38,0.75]
Shearer 2003 16 38.6(34.3) 14 27.1(30) ; 5.77% 0.35[-0.38,1.07]
Shoptaw 2008 37 13.1(14.2) 33 10.3 (11.2) + ; 13.57% 0.22[-0.26,0.69]
Total *** 283 243 i 100% 0.16[-0.02,0.33]
Heterogeneity: Tau?=0; Chi*=8.05, df=8(P=0.43); 1?=0.61%
Test for overall effect: Z=1.79(P=0.07) ‘ ‘ ‘ ‘
Favours placebo  -0-5 -0.25 0 0.25 0.5 Favours psychostimulants
Analysis 1.2. Comparison 1 Psychostimulants vs placebo:
primary analysis, Outcome 2 Sustained cocaine abstinence.
Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Anderson 2009 22/138 7/72 —_— 7.32% 1.64[0.74,3.65]
Dackis 2005 10/30 4/32 '4’—> 4.89% 2.67[0.94,7.6]
Dackis 2012 46/135 23/75 — Tt 15.13% 1.11[0.73,1.68]
Elkashef 2006 7/150 12/150 + 6.14% 0.58[0.24,1.44]
Grabowski 2004a 24/54 7/40 —‘—’ 8.22% 2.54[1.22,5.3]
Kampman 2015 11/47 4/47 '4’—> 4.72% 2.75[0.94,8.02]
Levin 2007 8/53 9/53 e E— 6.47% 0.89[0.37,2.13]
Levin 2015 21/83 3/43 4’—’ 4.18% 3.63[1.15,11.48]
Poling 2006 13/30 6/24 e 7.27% 1.73[0.78,3.88]
Poling 2006 15/27 9/25 N e 10.16% 1.54[0.83,2.87]
Schmitz 2012 2/22 18 4 > 1.24% 0.73[0.08,6.97]
Schmitz 2012 1/20 18 4 = > 0.92% 0.4[0.03,5.65]
Schmitz 2014 9/22 10/18 —_— 9.63% 0.74[0.38,1.41]
Shearer 2003 7/16 4/14 + 5.28% 1.53[0.56,4.15]
Shoptaw 2008 6/37 3/33 > 3.39% 1.78[0.48,6.57]
Stine 1995 5/22 6/21 + 5.05% 0.8[0.29,2.22]
Total (95% CI) 886 663 - 100% 1.36[1.05,1.77]
Total events: 207 (Psychostimulants), 109 (Placebo)
Heterogeneity: Tau?=0.07; Chi?=20.71, df=15(P=0.15); 1>=27.56%
Test for overall effect: Z=2.35(P=0.02)
Favours placebo  0-2 0.5 1 2 5 Favours psychostimulants
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Analysis 1.3. Comparison 1 Psychostimulants vs placebo: primary
analysis, Outcome 3 Number of patients who finished the study.
Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Anderson 2009 83/138 42/72 — 7.61% 1.03[0.81,1.31]
Dackis 2005 19/30 21/32 —t— 3.14% 0.97[0.67,1.4]
Dackis 2012 83/135 37/75 T 6.11% 1.25[0.96,1.63]
Elkashef 2006 97/150 110/150 — 18.48% 0.88[0.76,1.03]
Grabowski 1997 12/25 12/24 e — 1.32% 0.96[0.54,1.7]
Grabowski 2001 23/93 8/35 —_— 0.87% 1.08[0.53,2.19]
Grabowski 2004a 24/54 10/40 — 1.14% 1.78[0.96,3.29]
Kampman 2015 34/47 37/47 — 8.07% 0.92[0.73,1.16]
Levin 2007 23/53 24/53 — 2.36% 0.96[0.63,1.47]
Levin 2015 64/83 29/43 e 7.57% 1.14[0.9,1.45]
Margolin 1995a 63/74 62/75 - 21.74% 1.03[0.89,1.19]
Margolin 1995b 15/18 15/19 —rt— 4.46% 1.06[0.77,1.44]
Margolin 1997 10/13 4/4 —tT 2.44% 0.83[0.55,1.27]
Mooney 2009 17/55 8/27 - 0.87% 1.04[0.52,2.11]
Mooney 2015 12/22 15/21 —t—T 1.97% 0.76[0.48,1.22]
NCT00142818 24/37 20/42 I 2.75% 1.36[0.92,2.02]
Perry 2004 3/11 5/13 + 0.31% 0.71[0.22,2.32]
Poling 2006 17/30 15/24 s — 2.22% 0.91[0.58,1.41]
Poling 2006 15/27 15/25 —t— 1.99% 0.93[0.58,1.47]
Schmitz 2012 5/22 1/8 ) 0.11% 1.82[0.25,13.28]
Schmitz 2012 4/20 1/8 ; 0.1% 1.6[0.21,12.21]
Schmitz 2014 9/22 12/18 S E—— 1.2% 0.61[0.34,1.12]
Schubiner 2002 11/24 14/24 e 1.42% 0.79[0.45,1.36]
Shearer 2003 6/16 5/14 0.48% 1.05[0.41,2.7]
Shoptaw 2008 7/37 5/33 N 0.39% 1.25[0.44,3.56]
Stine 1995 9/22 9/21 — 0.87% 0.95[0.47,1.93]
Total (95% Cl) 1258 947 ¢ 100% 1[0.93,1.06]
Total events: 689 (Psychostimulants), 536 (Placebo)
Heterogeneity: Tau?=0; Chi?=20.05, df=25(P=0.74); 1>=0%
Test for overall effect: Z=0.11(P=0.91)
‘ 05 1 > 5

Favours placebo 02

Favours psychostimulants

Analysis 1.4. Comparison 1 Psychostimulants vs placebo: primary analysis, Outcome 4 Self-reported cocaine use.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

Stine 1995 15 0.6(0.2) 13 0.6(0.7) e 100% 0[-0.74,0.74]

Total *** 15 13 ¢ 100% 0[-0.74,0.74]

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Favours placebo

-1

1 Favours psychostimulants
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Analysis 1.5. Comparison 1 Psychostimulants vs placebo: primary analysis, Outcome 5 Cocaine craving.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI

Elkashef 2006 150 3.6(3.1) 150 3.3(3.8) . 34.25% 0.09[-0.14,0.31]
Margolin 1995a 63 26 (24.6) 62 22.8(24.1) —rE— 26.2% 0.13[-0.22,0.48]
Mooney 2015 22 17.5(15.5) 21 28.7 (14.7) s 14.15% -0.73[-1.35,-0.11]
Perry 2004 11 13.2(30.3) 13 32.1(35.7) . —— 9.36% -0.55[-1.37,0.27]
Shoptaw 2008 7 0.5(1.1) 5 1.8(3.5) 5.13% -0.51[-1.68,0.67]
Stine 1995 15 4.2(6.2) 13 4.3(7.6) I E— 10.91% -0.01[-0.76,0.73]
Total *** 268 264 @ 100% -0.12[-0.4,0.17]
Heterogeneity: Tau?=0.05; Chi*=8.81, df=5(P=0.12); 1>=43.23%
Test for overall effect: Z=0.82(P=0.41) ‘ ‘ ‘ ‘

Favours psychostimulants -2 1 0 1 2

Favours placebo

Analysis 1.6. Comparison 1 Psychostimulants vs placebo:
primary analysis, Outcome 6 Patient-rated CGl severity scale.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Elkashef 2006 150 32(15) 150 2.8(1.4) e 100% 0.28[0.05,0.5]
Total *** 150 150 - 100% 0.28[0.05,0.5]
Heterogeneity: Not applicable
Test for overall effect: Z=2.37(P=0.02)
Favours placebo -1 -0.5 0 0.5 1 Favours psychostimulants

Analysis 1.7. Comparison 1 Psychostimulants vs placebo:
primary analysis, Outcome 7 Investigator-rated CGl severity scale.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Elkashef 2006 150 3.4 (1.4) 150 33(13) —.— 100% 0.07[-0.15,0.3]
Total *** 150 150 ’ 100% 0.07[-0.15,0.3]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.64(P=0.52) ‘
Favours placebo -1 0.5 0 0.5 1 Favours psychostimulants

Analysis 1.8. Comparison 1 Psychostimulants vs placebo: primary
analysis, Outcome 8 Patient-rated CGl improvement scale.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Elkashef 2006 150 2.4(1.1) 150 2.1(11) - 100% 0.27[0.04,0.5]
Favours plecebo -1 0.5 0 0.5 1 Favours psychostimulants
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Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Total *** 150 150 - 100% 0.27[0.04,0.5]
Heterogeneity: Not applicable
Test for overall effect: Z=2.34(P=0.02) ‘ ‘ ‘ ‘
Favours plecebo -1 0.5 0 0.5 1 Favours psychostimulants

Analysis 1.9. Comparison 1 Psychostimulants vs placebo: primary analysis, Outcome 9 CGl investigator change.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Elkashef 2006 150 25(12) 150 2.5(1.1) = 100% 0[-0.23,0.23]
Total *** 150 150 ‘ 100% 0[-0.23,0.23]
Heterogeneity: Not applicable ‘
Test for overall effect: Not applicable ‘
Favours placebo -1 0.5 0 0.5 1 Favours psychostimulants

Analysis 1.10. Comparison 1 Psychostimulants vs placebo: primary
analysis, Outcome 10 CGl investigator improvement: 1 or 2.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
Levin 2007 26/53 32/53 = 100% 0.81[0.57,1.15]
Total (95% Cl) 53 53 ——e 100% 0.81[0.57,1.15]
Total events: 26 (Psychostimulants), 32 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.16(P=0.25)
Favours placebo 05 0.7 1 15 2 Favours psychostimulants

Analysis 1.11. Comparison 1 Psychostimulants vs placebo:
primary analysis, Outcome 11 Depression symptoms severity.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Poling 2006 17 5.7 (6) 15 6.6 (6.3) ® 35.49% -0.14[-0.84,0.55]
Poling 2006 15 6.2 (6.6) 15 5.8(5.9) L 33.48% 0.06[-0.65,0.78]
Stine 1995 15 12(7.7) 13 13(7.2) & 31.03% -0.13[-0.87,0.61]
Total *** 47 43 e 100% -0.07[-0.48,0.34]
Heterogeneity: Tau?=0; Chi*=0.2, df=2(P=0.91); I>=0%
Test for overall effect: Z=0.33(P=0.74)

Favours psychostimulants -1 0.5 0 0.5 1 Favours placebo
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Analysis 1.12. Comparison 1 Psychostimulants vs placebo: primary analysis, Outcome 12 Heroin
use assessed by the mean (SD) proportion of heroin-free urinalyses across the study per patient.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% Cl
Grabowski 2004a 43 37.9(15.2) 19 33(17) _—— 33.74% 0.31[-0.24,0.85]
Poling 2006 27 47.2(35.4) 24 44.6 (34.9) - 32.86% 0.07[-0.48,0.62]
Poling 2006 30 56.6 (28.7) 24 41.3(31.9) '—.—’ 33.4% 0.5[-0.05,1.05]
Total *** 100 67 i 100% 0.29[-0.02,0.61]
Heterogeneity: Tau?=0; Chi*=1.17, df=2(P=0.56); 1>=0%
Test for overall effect: Z=1.83(P=0.07)

1 05 0 05 1

Favours placebo

Favours psychostimulants

Analysis 1.13. Comparison 1 Psychostimulants vs placebo:
primary analysis, Outcome 13 Sustained heroin abstinence.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Grabowski 2004a 40/54 15/40 —— 43.36% 1.98[1.28,3.04]
Poling 2006 14/27 11/24 — 31.6% 1.13[0.64,1.99]
Poling 2006 20/30 7/24 —_— 25.04% 2.29[1.17,4.48]
Total (95% CI) 111 88 - 100% 1.72[1.15,2.56]
Total events: 74 (Psychostimulants), 33 (Placebo)
Heterogeneity: Tau?=0.05; Chi?=3.2, df=2(P=0.2); 1>=37.57%
Test for overall effect: Z=2.66(P=0.01)
6.2 015 1 2‘ ‘

Favours placebo

5 Favours psychostimulants

Analysis 1.14. Comparison 1 Psychostimulants vs placebo: primary analysis, Outcome 14 ADHD severity.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Levin 2007 46 18.8 (10.8) 50 19.6 (14.3) + 39.95% -0.06[-0.46,0.34]
Levin 2015 83 18.1(13.8) 43 25.8 (13.9) —— 41.84% -0.55[-0.93,-0.18]
Schubiner 2002 11 1.9(0.8) 14 2.7(1) —_ 18.21% -0.84[-1.67,-0.01]
Total *** 140 107 ’ 100% -0.41[-0.83,0.01]
Heterogeneity: Tau?=0.07; Chi*=4.43, df=2(P=0.11); 1>=54.85%
Test for overall effect: Z=1.91(P=0.06)

Favours psychostimulants -2 -1 0 1 2 Favours placebo
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Analysis 1.15. Comparison 1 Psychostimulants vs placebo:
primary analysis, Outcome 15 Dropouts due to any adverse events.

Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference

timulants

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

Anderson 2009 11/138 6/72 + 1.78% -0[-0.08,0.07]
Dackis 2005 0/30 0/32 + 2.94% 0[-0.06,0.06]
Diirsteler-MacFarland 2013 0/15 0/17 —+— 0.83% 0[-0.11,0.11]
Diirsteler-MacFarland 2013 0/15 0/15 —+— 0.75% 0[-0.12,0.12]
Elkashef 2006 0/150 0/150 - 64.77% 0[-0.01,0.01]
Grabowski 2001 7/93 0/35 —+ 2.44% 0.08[0.01,0.14]
Kampman 2015 0/47 2/47 —+ 2.28% -0.04[-0.11,0.03]
Levin 2007 1/53 1/53 + 4.05% 0[-0.05,0.05]
Levin 2015 0/83 0/43 + 8.69% 0[-0.04,0.04]
Margolin 1995a 2/74 2/75 -+ 4.04% 0[-0.05,0.05]
Margolin 1995b 2/18 1/19 T 0.35% 0.06[-0.12,0.23]
Margolin 1997 0/13 0/4 e — 0.14% 0[-0.28,0.28]
Mooney 2009 1/55 0/27 -+ 2.59% 0.02[-0.05,0.08]
Mooney 2015 0/22 0/21 -+ 1.46% 0[-0.09,0.09]
Perry 2004 0/11 0/13 —— 0.49% 0[-0.15,0.15]
Schmitz 2014 1/22 1/18 — 0.58% -0.01[-0.15,0.13]
Schubiner 2002 0/24 1/24 —— 0.93% -0.04[-0.15,0.07]
Shearer 2003 5/16 1/14 Tt 0.16% 0.24[-0.02,0.51]
Stine 1995 0/22 1/21 . 0.74% -0.05[-0.17,0.07]
Total (95% CI) 901 700 100% 0[-0.01,0.01]
Total events: 30 (Psychostimulants), 16 (Placebo)
Heterogeneity: Tau?=0; Chi*=12.3, df=18(P=0.83); 1>=0%
Test for overall effect: Z=0.2(P=0.84) ‘ ‘ ‘ ‘

Favours psychostimulants -1 0.5 0 0.5 1 Favours placebo

Analysis 1.16. Comparison 1 Psychostimulants vs placebo: primary
analysis, Outcome 16 Dropouts due to cardiovascular adverse events.

Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Dursteler-MacFarland 2013 0/15 0/15 e e 2% 0[-0.12,0.12]
Dirsteler-MacFarland 2013 0/15 0/17 —_—t 2.23% 0[-0.11,0.11]
Levin 2007 0/53 1/53 — 11.29% -0.02[-0.07,0.03]
Levin 2015 0/83 0/43 . 23.21% 0[-0.04,0.04]
Margolin 1995a 0/74 0/75 3 43.39% 0[-0.03,0.03]
Margolin 1997 0/13 0/4 0.37% 0[-0.28,0.28]
Mooney 2015 0/22 0/21 —t 3.91% 0[-0.09,0.09]
Perry 2004 0/11 0/13 e e—— 1.31% 0[-0.15,0.15]
Schmitz 2014 0/22 1/18 e 1.59% -0.06[-0.19,0.08]
Schubiner 2002 0/24 0/24 —t 4.82% 0[-0.08,0.08]
Shearer 2003 0/16 0/14 s e— 1.98% 0[-0.12,0.12]
Stine 1995 0/22 0/21 —t 3.91% 0[-0.09,0.09]
Total (95% CI) 370 318 ¢ 100% -0[-0.02,0.01]
Favours psychostimulants ~ -0-5 -0.25 0 0.25 0.5 Favours placebo
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Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Total events: 0 (Psychostimulants), 2 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.2, df=11(P=1); 1>=0%
Test for overall effect: Z=0.35(P=0.73)

Favours psychostimulants 05

-0.25 0 0.25 0.5

Favours placebo

Analysis 1.17. Comparison 1 Psychostimulants vs placebo: primary analysis, Outcome 17 Serious adverse events.

Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Dackis 2005 0/30 0/32 - 40.56% 0[-0.06,0.06]
Kampman 2015 6/47 9/47 — 6.9% -0.06[-0.21,0.08]
Levin 2015 0/83 2/43 - 30.35% -0.05[-0.12,0.02]
Mooney 2015 1/22 1/21 —— 9.46% -0[-0.13,0.12]
NCT00142818 6/37 11/42 — 4.73% -0.1[-0.28,0.08]
Schmitz 2014 1/22 1/18 — 8% -0.01[-0.15,0.13]
Total (95% Cl) 241 203 4 100% -0.02[-0.06,0.01]
Total events: 14 (Psychostimulants), 24 (Placebo)
Heterogeneity: Tau?=0; Chi*=3.28, df=5(P=0.66); 1>=0%
Test for overall effect: Z=1.23(P=0.22)
Favours Psychostimulants -1 0.5 0 05 1 Favours Placebo
Comparison 2. Subgroup analysis: type of drug

Outcome or subgroup No. of studies No. of partici- Statistical method Effect size
title pants
1 Cocaine use assessed 8 526 Std. Mean Difference (IV, Random, 95%  0.16 [-0.02, 0.33]
by the mean (SD) propor- Cl)
tion of cocaine-free uri-
nalyses across the study
per patient
1.1 Bupropion 2 176 Std. Mean Difference (IV, Random, 95%  0.24 [-0.06, 0.54]

cl
1.2 Dexamphetamine 2 90 Std. Mean Difference (IV, Random, 95%  0.31[-0.13,0.74]

Cl)
1.3 Methylphenidate 3 203 Std. Mean Difference (IV, Random, 95%  -0.09 [-0.36, 0.19]

Cl)
1.4 Modafinil 1 57 Std. Mean Difference (IV, Random, 95%  0.59[0.06, 1.12]

Cl)
2 Sustained cocaine ab- 14 1549 Risk Ratio (M-H, Random, 95% Cl) 1.36[1.05,1.77]

stinence
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Outcome or subgroup
title

No. of studies

No. of partici-
pants

Statistical method

Effect size

2.1 Bupropion 2 176 Risk Ratio (M-H, Random, 95% Cl) 1.63[1.03,2.59]

2.2 Dexamphetamine 3 154 Risk Ratio (M-H, Random, 95% Cl) 1.98[1.12,3.52]

2.3 Mazindol 1 43 Risk Ratio (M-H, Random, 95% Cl) 0.80[0.29, 2.22]

2.4 Methylphenidate 1 106 Risk Ratio (M-H, Random, 95% Cl) 0.89[0.37,2.13]

2.5 Mixed amphetamine 1 126 Risk Ratio (M-H, Random, 95% Cl) 3.63[1.15,11.48]

salts

2.6 Modafinil 6 644 Risk Ratio (M-H, Random, 95% Cl) 1.32[0.85, 2.04]

2.7 Selegiline 1 300 Risk Ratio (M-H, Random, 95% Cl) 0.58 [0.24, 1.44]

3 Number of patients 24 2205 Risk Ratio (M-H, Random, 95% Cl) 1.00[0.93, 1.06]

who finished the study

3.1 Bupropion 3 325 Risk Ratio (M-H, Random, 95% Cl) 1.01[0.89,1.15]

3.2 Dexamphetamine 4 282 Risk Ratio (M-H, Random, 95% Cl) 1.37[0.91, 2.05]

3.3 Mazindol 4 121 Risk Ratio (M-H, Random, 95% Cl) 0.96 [0.76, 1.21]

3.4 Methamphetamine 1 82 Risk Ratio (M-H, Random, 95% Cl) 1.04[0.52,2.11]

3.5 Methylphenidate 3 203 Risk Ratio (M-H, Random, 95% Cl) 0.91[0.68,1.21]

3.6 Mixed amphetamine 1 126 Risk Ratio (M-H, Random, 95% Cl) 1.14[0.90, 1.45]

salts

3.7 Modafinil 7 723 Risk Ratio (M-H, Random, 95% Cl) 1.04[0.89, 1.21]

3.8 Selegiline 1 300 Risk Ratio (M-H, Random, 95% Cl) 0.88[0.76, 1.03]

3.9 Lisdexamfetamine 1 43 Risk Ratio (M-H, Random, 95% Cl) 0.76 [0.48, 1.22]

4 Cocaine craving 6 532 Std. Mean Difference (IV, Random, 95%  -0.12 [-0.40, 0.17]
cl

4.1 Bupropion 2 137 Std. Mean Difference (IV, Random, 95%  0.07 [-0.30, 0.44]
cl

4.2 Mazindol 2 52 Std. Mean Difference (IV, Random, 95%  -0.25[-0.81, 0.30]
Cl)

4.3 Selegiline 1 300 Std. Mean Difference (IV, Random, 95%  0.09[-0.14, 0.31]
Cl)

4.4 Lisdexamfetamine 1 43 Std. Mean Difference (IV, Random, 95%  -0.73 [-1.35,-0.11]
cl

5 Depression symptoms 2 90 Std. Mean Difference (IV, Random, 95%  -0.07 [-0.48, 0.34]

severity

cl)
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Outcome or subgroup
title

No. of studies

No. of partici-
pants

Statistical method

Effect size

5.1 Bupropion 1 62 Std. Mean Difference (IV, Random, 95%  -0.04 [-0.54, 0.46]
Cl)

5.2 Mazindol 1 28 Std. Mean Difference (IV, Random,95%  -0.13[-0.87, 0.61]
Cl)

6 Heroin use assessed by 2 167 Std. Mean Difference (IV, Random, 95%  0.29[-0.02, 0.61]

the mean (SD) propor- Cl)

tion of heroin-free urinal-

yses across the study per

patient

6.1 Bupropion 1 105 Std. Mean Difference (IV, Random, 95%  0.29[-0.13,0.71]
cl

6.2 Dexamphetamine 1 62 Std. Mean Difference (IV, Random, 95%  0.31[-0.24, 0.85]
d)}

7 Sustained heroin absti- 2 199 Risk Ratio (M-H, Random, 95% Cl) 1.72[1.15, 2.56]

nence

7.1 Bupropion 1 105 Risk Ratio (M-H, Random, 95% Cl) 1.57[0.78, 3.15]

7.2 Dexamphetamine 1 94 Risk Ratio (M-H, Random, 95% Cl) 1.98[1.28, 3.04]

8 ADHD severity 3 247 Std. Mean Difference (IV, Random, 95%  -0.41 [-0.83, 0.01]
cl

8.1 Methylphenidate 2 121 Std. Mean Difference (IV, Random, 95%  -0.36 [-1.11, 0.38]
cl

8.2 Mixed amphetamine 1 126 Std. Mean Difference (IV, Random, 95%  -0.55[-0.93,-0.18]

salts Cl)

9 Dropouts due to any 18 1601 Risk Difference (M-H, Random, 95% CI) ~ 0.00 [-0.01, 0.01]

adverse events

9.1 Bupropion 1 149 Risk Difference (M-H, Random, 95% CI)  0.00 [-0.05, 0.05]

9.2 Dexamphetamine 2 158 Risk Difference (M-H, Random, 95% CI) ~ 0.12 [-0.06, 0.30]

9.3 Mazindol 4 121 Risk Difference (M-H, Random, 95% Cl)  -0.01 [-0.09, 0.07]

9.4 Methamphetamine 1 82 Risk Difference (M-H, Random, 95% CI)  0.02 [-0.05, 0.08]

9.5 Methylphenidate 3 216 Risk Difference (M-H, Random, 95% Cl)  -0.01 [-0.05, 0.03]

9.6 Selegiline 1 300 Risk Difference (M-H, Random, 95% Cl) 0.0 [-0.01, 0.01]

9.7 Modafinil 4 406 Risk Difference (M-H, Random, 95% Cl)  -0.01 [-0.05, 0.02]

9.8 Mixed amphetamine 1 126 Risk Difference (M-H, Random, 95% CI) 0.0 [-0.04, 0.04]

salts

9.9 Lisdexamfetamine 1 43 Risk Difference (M-H, Random, 95% CI) 0.0 [-0.09, 0.09]
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Outcome or subgroup No. of studies No. of partici- Statistical method Effect size
title pants
10 Dropouts due to car- 11 688 Risk Difference (M-H, Random, 95% Cl)  -0.00[-0.02, 0.01]
diovascular adverse
events
10.1 Bupropion 1 149 Risk Difference (M-H, Random, 95% CI) 0.0 [-0.03, 0.03]
10.2 Dexamphetamine 1 30 Risk Difference (M-H, Random, 95% CI) 0.0 [-0.12,0.12]
10.3 Mazindol 3 84 Risk Difference (M-H, Random, 95% Cl) 0.0 [-0.07, 0.07]
10.4 Methylphenidate 3 216 Risk Difference (M-H, Random, 95% Cl)  -0.01 [-0.05, 0.03]
10.5 Modafinil 1 40 Risk Difference (M-H, Random, 95% Cl)  -0.06 [-0.19, 0.08]
10.6 Mixed amphetamine 1 126 Risk Difference (M-H, Random, 95% CI) 0.0 [-0.04, 0.04]
salts
10.7 Lisdexamfetamine 1 43 Risk Difference (M-H, Random, 95% CI) 0.0 [-0.09, 0.09]
11 Serious adverse 6 444 Risk Difference (M-H, Random, 95% Cl)  -0.02 [-0.06, 0.01]
events
11.1 Mixed amfetamine 1 126 Risk Difference (M-H, Random, 95% Cl)  -0.05[-0.12, 0.02]
salts
11.2 Modafinil 4 275 Risk Difference (M-H, Random, 95% Cl)  -0.02 [-0.08, 0.04]
11.3 Lisdexamfetamine 1 43 Risk Difference (M-H, Random, 95% Cl)  -0.00 [-0.13, 0.12]
Analysis 2.1. Comparison 2 Subgroup analysis: type of drug, Outcome 1 Cocaine use
assessed by the mean (SD) proportion of cocaine-free urinalyses across the study per patient.
Study or subgroup Favours placebo Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.1.1 Bupropion
Poling 2006 30 37.7(35.2) 24 323(30.6) —_— 10.42% 0.16[-0.38,0.7]
Poling 2006 27 53.4 (36) 25 40.1(39) —_— 10.02% 0.35[-0.2,0.9]
Shoptaw 2008 37 13.1(14.2) 33 10.3 (11.2) —_— 13.57% 0.22[-0.26,0.69]
Subtotal *** 94 82 - 34.01% 0.24[-0.06,0.54]
Heterogeneity: Tau?=0; Chi>=0.25, df=2(P=0.88); 1>=0%
Test for overall effect: Z=1.57(P=0.12)
2.1.2 Dexamphetamine
Grabowski 2004a 41 21(16.8) 19 16.1(16.9) —_— 10.09% 0.29(-0.26,0.83]
Shearer 2003 16 38.6(34.3) 14 27.1(30) —_ 5.77% 0.35[-0.38,1.07]
Subtotal *** 57 33 - 15.86% 0.31[-0.13,0.74]
Heterogeneity: Tau?=0; Chi*=0.02, df=1(P=0.9); I>=0%
Test for overall effect: Z=1.39(P=0.17)
2.1.3 Methylphenidate
1 0 1 2

Favours placebo

Favours psychostimulants

Psychostimulant drugs for cocaine dependence (Review)

87

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Study or subgroup Favours placebo Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Grabowski 1997 25 30.7 (40) 24 43.8(41) —— 9.48% -0.32[-0.88,0.25]
Levin 2007 53 27 (29) 53 30(29) — 20.63% -0.1[-0.48,0.28]
Schubiner 2002 24 50 (50) 24 42 (32) — T 9.37% 0.19[-0.38,0.75]
Subtotal *** 102 101 - 39.48% -0.09[-0.36,0.19]

Heterogeneity: Tau?=0; Chi*=1.55, df=2(P=0.46); 1>=0%
Test for overall effect: Z=0.61(P=0.54)

2.1.4 Modafinil
Morgan 2016 30 52 (49.3) 27 26 (36.4) — 10.65% 0.59[0.06,1.12]
Subtotal *** 30 27 i 10.65% 0.59[0.06,1.12]

Heterogeneity: Not applicable
Test for overall effect: Z=2.16(P=0.03)

Total *** 283 243 L 100% 0.16[-0.02,0.33]
Heterogeneity: Tau?=0; Chi*=8.05, df=8(P=0.43); 1?=0.61%

Test for overall effect: Z=1.79(P=0.07)

Test for subgroup differences: Chi*=6.23, df=1 (P=0.1), 1>=51.86%

Favours placebo -2 -1 0 1 2 Favours psychostimulants

Analysis 2.2. Comparison 2 Subgroup analysis: type of drug, Outcome 2 Sustained cocaine abstinence.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

2.2.1 Bupropion

Poling 2006 13/30 6/24 I e a— 7.27% 1.73[0.78,3.88]
Poling 2006 15/27 9/25 S 10.16% 1.54[0.83,2.87]
Shoptaw 2008 6/37 3/33 + 3.39% 1.78[0.48,6.57]
Subtotal (95% CI) 94 82 P 20.82% 1.63[1.03,2.59]

Total events: 34 (Psychostimulants), 18 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.07, df=2(P=0.96); 1>=0%
Test for overall effect: Z=2.09(P=0.04)

2.2.2 Dexamphetamine

Grabowski 2004a 24/54 7/40 _— 8.22% 2.54[1.22,5.3]
Schmitz 2012 2/22 18 4 : 1.24% 0.73[0.08,6.97]
Shearer 2003 7/16 4/14 _ 5.28% 1.53[0.56,4.15]
Subtotal (95% Cl) 92 62 e 14.74% 1.98[1.12,3.52]

Total events: 33 (Psychostimulants), 12 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.46, df=2(P=0.48); 1>=0%
Test for overall effect: Z=2.34(P=0.02)

2.2.3 Mazindol
Stine 1995 5/22 6/21 —_— T 5.05% 0.8[0.29,2.22]
Subtotal (95% ClI) 22 21 e 5.05% 0.8[0.29,2.22]
Total events: 5 (Psychostimulants), 6 (Placebo)
Heterogeneity: Not applicable

Test for overall effect: Z=0.44(P=0.66)

Favours placebo 01 02 0.5 1 2 5 10 Favours psychostimulants
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Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.2.4 Methylphenidate
Levin 2007 8/53 9/53 I E— 6.47% 0.89[0.37,2.13]
Subtotal (95% CI) 53 53 —l— 6.47% 0.89[0.37,2.13]
Total events: 8 (Psychostimulants), 9 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.26(P=0.79)
2.2.5 Mixed amphetamine salts
Levin 2015 21/83 3/43 4‘_’ 4.18% 3.63[1.15,11.48]
Subtotal (95% Cl) 83 43 e 4.18% 3.63[1.15,11.48]
Total events: 21 (Psychostimulants), 3 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=2.19(P=0.03)
2.2.6 Modafinil
Anderson 2009 22/138 7/72 S e S— 7.32% 1.64[0.74,3.65]
Dackis 2005 10/30 4/32 S S— 4.89% 2.67[0.94,7.6]
Dackis 2012 46/135 23/75 T 15.13% 1.11[0.73,1.68]
Kampman 2015 11/47 4/47 Tt 4.72% 2.75[0.94,8.02]
Schmitz 2012 1/20 1/8 4 bl 0.92% 0.4[0.03,5.65]
Schmitz 2014 9/22 10/18 e 9.63% 0.74[0.38,1.41]
Subtotal (95% Cl) 392 252 e 42.59% 1.32[0.85,2.04]
Total events: 99 (Psychostimulants), 49 (Placebo)
Heterogeneity: Tau?=0.11; Chi*=8.36, df=5(P=0.14); 1>=40.18%
Test for overall effect: Z=1.24(P=0.22)
2.2.7 Selegiline
Elkashef 2006 7/150 12/150 S S—— 6.14% 0.58[0.24,1.44]
Subtotal (95% Cl) 150 150 — 6.14% 0.58[0.24,1.44]
Total events: 7 (Psychostimulants), 12 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.17(P=0.24)
Total (95% CI) 886 663 S 4 100% 1.36[1.05,1.77]
Total events: 207 (Psychostimulants), 109 (Placebo)
Heterogeneity: Tau?=0.07; Chi*=20.71, df=15(P=0.15); 1>=27.56%
Test for overall effect: Z=2.35(P=0.02)
Test for subgroup differences: Chi*=10.35, df=1 (P=0.11), 1*=42.03% ‘ ‘ ‘ ‘ ‘ ‘
Favours placebo 01 0.2 0.5 1 2 5 10 Favours psychostimulants

Analysis 2.3. Comparison 2 Subgroup analysis: type of drug, Outcome 3 Number of patients who finished the study.

Study or subgroup Favours Placebo Risk Ratio Weight Risk Ratio
placebo
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

2.3.1 Bupropion

Margolin 1995a 63/74 62/75 —— 21.74% 1.03[0.89,1.19]
Poling 2006 17/30 15/24 s m— 2.22% 0.91[0.58,1.41]
Poling 2006 15/27 15/25 — 1.99% 0.93[0.58,1.47]

Favours placebo ~ 0-2 0.5 1 2 5 Favours psychostimulants
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Study or subgroup Favours Placebo Risk Ratio Weight Risk Ratio
placebo
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Shoptaw 2008 7/37 5/33 } N 0.39% 1.25[0.44,3.56]
Subtotal (95% Cl) 168 157 ‘ 26.35% 1.01[0.89,1.15]
Total events: 102 (Favours placebo), 97 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.61, df=3(P=0.89); 1>=0%
Test for overall effect: Z=0.21(P=0.84)
2.3.2 Dexamphetamine
Grabowski 2001 23/93 8/35 L — 0.87% 1.08[0.53,2.19]
Grabowski 2004a 24/54 10/40 —t 1.14% 1.78[0.96,3.29]
Schmitz 2012 5/22 1/8 t } 0.11% 1.82[0.25,13.28]
Shearer 2003 6/16 5/14 0.48% 1.05[0.41,2.7]
Subtotal (95% Cl) 185 97 i 2.6% 1.37[0.91,2.05]
Total events: 58 (Favours placebo), 24 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.51, df=3(P=0.68); 1>=0%
Test for overall effect: Z=1.51(P=0.13)
2.3.3 Mazindol
Margolin 1995b 15/18 15/19 —rt— 4.46% 1.06[0.77,1.44]
Margolin 1997 10/13 4/4 —tT 2.44% 0.83[0.55,1.27]
Perry 2004 3/11 5/13 + 0.31% 0.71[0.22,2.32]
Stine 1995 9/22 9/21 — 0.87% 0.95[0.47,1.93]
Subtotal (95% Cl) 64 57 - 8.07% 0.96[0.76,1.21]
Total events: 37 (Favours placebo), 33 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.06, df=3(P=0.79); 1>=0%
Test for overall effect: Z=0.37(P=0.71)
2.3.4 Methamphetamine
Mooney 2009 17/55 8/27 o — 0.87% 1.04[0.52,2.11]
Subtotal (95% Cl) 55 27 —~— 0.87% 1.04[0.52,2.11]
Total events: 17 (Favours placebo), 8 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.12(P=0.91)
2.3.5 Methylphenidate
Grabowski 1997 12/25 12/24 e — 1.32% 0.96[0.54,1.7]
Levin 2007 23/53 24/53 — 2.36% 0.96[0.63,1.47]
Schubiner 2002 11/24 14/24 e 1.42% 0.79[0.45,1.36]
Subtotal (95% Cl) 102 101 - 5.1% 0.91[0.68,1.21]
Total events: 46 (Favours placebo), 50 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.36, df=2(P=0.83); 1>=0%
Test for overall effect: Z=0.66(P=0.51)
2.3.6 Mixed amphetamine salts
Levin 2015 64/83 29/43 e 7.57% 1.14[0.9,1.45]
Subtotal (95% CI) 83 43 - 7.57% 1.14[0.9,1.45]
Total events: 64 (Favours placebo), 29 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.1(P=0.27)
2.3.7 Modafinil
Anderson 2009 83/138 42/72 o 7.61% 1.03[0.81,1.31]
02 05 1 > 5

Favours placebo

Favours psychostimulants
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Study or subgroup Favours Placebo Risk Ratio Weight Risk Ratio

placebo

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Dackis 2005 19/30 21/32 s — 3.14% 0.97[0.67,1.4]
Dackis 2012 83/135 37/75 T 6.11% 1.25[0.96,1.63]
Kampman 2015 34/47 37/47 — 8.07% 0.92[0.73,1.16]
NCT00142818 24/37 20/42 I 2.75% 1.36[0.92,2.02]
Schmitz 2012 4/20 1/8 t ; 0.1% 1.6[0.21,12.21]
Schmitz 2014 9/22 12/18 S E—— 1.2% 0.61[0.34,1.12]
Subtotal (95% Cl) 429 294 L 4 28.99% 1.04[0.89,1.21]
Total events: 256 (Favours placebo), 170 (Placebo)
Heterogeneity: Tau?=0.01; Chi*=8.13, df=6(P=0.23); 1>=26.19%
Test for overall effect: Z=0.49(P=0.62)
2.3.8 Selegiline
Elkashef 2006 97/150 110/150 — 18.48% 0.88[0.76,1.03]
Subtotal (95% Cl) 150 150 & 18.48% 0.88[0.76,1.03]
Total events: 97 (Favours placebo), 110 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.61(P=0.11)
2.3.9 Lisdexamfetamine
Mooney 2015 12/22 15/21 —t—T 1.97% 0.76[0.48,1.22]
Subtotal (95% Cl) 22 21 —ll— 1.97% 0.76[0.48,1.22]
Total events: 12 (Favours placebo), 15 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.13(P=0.26)
Total (95% Cl) 1258 947 ¢ 100% 1[0.93,1.06]
Total events: 689 (Favours placebo), 536 (Placebo)
Heterogeneity: Tau?=0; Chi?=20.05, df=25(P=0.74); 1>=0%
Test for overall effect: Z=0.11(P=0.91)
Test for subgroup differences: Chi*=8.18, df=1 (P=0.42), 1’=2.17% ‘ ‘ ‘ ‘
1 2 5

Favours placebo 02 0.5

Favours psychostimulants

Analysis 2.4. Comparison 2 Subgroup analysis: type of drug, Outcome 4 Cocaine craving.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.4.1 Bupropion
Margolin 1995a 63 26 (24.6) 62 22.8(24.1) —Te— 26.2% 0.13[-0.22,0.48]
Shoptaw 2008 7 0.5(1.1) 5 1.8(3.5) + 5.13% -0.51[-1.68,0.67]
Subtotal *** 70 67 . 31.33% 0.07[-0.3,0.44]
Heterogeneity: Tau?=0.01; Chi?>=1.04, df=1(P=0.31); 1>=3.54%
Test for overall effect: Z=0.37(P=0.71)
2.4.2 Mazindol
Perry 2004 11 13.2(30.3) 13 32.1(35.7) —_— 9.36% -0.55[-1.37,0.27]
Stine 1995 15 4.2(6.2) 13 4.3(7.6) I E— 10.91% -0.01[-0.76,0.73]
Subtotal *** 26 26 —— 20.27% -0.25[-0.81,0.3]
Heterogeneity: Tau?=0; Chi*=0.9, df=1(P=0.34); 1>=0%

‘ 1 0 1 :

Favours placebo -2

2 Favours psychostimulants
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Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Test for overall effect: Z=0.91(P=0.36)
2.4.3 Selegiline
Elkashef 2006 150 3.6(3.1) 150 3.3(3.8) —T.— 34.25% 0.09[-0.14,0.31]
Subtotal *** 150 150 ‘ 34.25% 0.09[-0.14,0.31]
Heterogeneity: Not applicable
Test for overall effect: Z=0.75(P=0.46)
2.4.4 Lisdexamfetamine
Mooney 2015 22 17.5(15.5) 21 28.7 (14.7) s 14.15% -0.73[-1.35,-0.11]
Subtotal *** 22 21 —~l— 14.15% -0.73[-1.35,-0.11]
Heterogeneity: Not applicable
Test for overall effect: Z=2.3(P=0.02)
Total *** 268 264 @ 100% -0.12[-0.4,0.17]
Heterogeneity: Tau?=0.05; Chi*=8.81, df=5(P=0.12); 1>=43.23%
Test for overall effect: Z=0.82(P=0.41)
Test for subgroup differences: Chi*=6.78, df=1 (P=0.08), 1>=55.74% ‘ ‘ ‘ ‘

Favours placebo -2 -1 0 1 2 Favours psychostimulants

Analysis 2.5. Comparison 2 Subgroup analysis: type of drug, Outcome 5 Depression symptoms severity.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

2.5.1 Bupropion

Poling 2006 17 5.7 (6) 15 6.6 (6.3) —— 35.49% -0.14[-0.84,0.55]

Poling 2006 15 6.2 (6.6) 15 5.8(5.9) —F— 33.48% 0.06[-0.65,0.78]

Subtotal *** 32 30 ‘ 68.97% -0.04[-0.54,0.46]

Heterogeneity: Tau?=0; Chi*=0.16, df=1(P=0.69); 1>=0%
Test for overall effect: Z=0.17(P=0.86)

2.5.2 Mazindol
Stine 1995 15 12 (7.7) 13 13(7.2) — 31.03% -0.13[-0.87,0.61]
Subtotal *** 15 13 el 31.03% -0.13[-0.87,0.61]
Heterogeneity: Not applicable

Test for overall effect: Z=0.34(P=0.73)

Total *** 47 43 e 100% -0.07[-0.48,0.34]
Heterogeneity: Tau?=0; Chi?*=0.2, df=2(P=0.91); 1>=0%

Test for overall effect: Z=0.33(P=0.74)

Test for subgroup differences: Chi*=0.04, df=1 (P=0.85), 1>=0%

Favours psychostimulants -2 -1 0 1 2 Favours placebo
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Analysis 2.6. Comparison 2 Subgroup analysis: type of drug, Outcome 6 Heroin use
assessed by the mean (SD) proportion of heroin-free urinalyses across the study per patient.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.6.1 Bupropion
Poling 2006 30 56.6 (28.7) 24 41.3(31.9) '—.—’ 33.4% 0.5[-0.05,1.05]
Poling 2006 27 47.2(35.4) 24 44.6 (34.9) - 32.86% 0.07[-0.48,0.62]
Subtotal *** 57 48 ——— 66.26% 0.29[-0.13,0.71]
Heterogeneity: Tau?=0.01; Chi*=1.17, df=1(P=0.28); 1>=14.38%
Test for overall effect: Z=1.35(P=0.18)
2.6.2 Dexamphetamine
Grabowski 2004a 43 37.9(15.2) 19 33(17) R 33.74% 0.31[-0.24,0.85]
Subtotal *** 43 19 —— 33.74% 0.31[-0.24,0.85]
Heterogeneity: Not applicable
Test for overall effect: Z=1.11(P=0.27)
Total *** 100 67 i 100% 0.29[-0.02,0.61]
Heterogeneity: Tau?=0; Chi*=1.17, df=2(P=0.56); 1>=0%
Test for overall effect: Z=1.83(P=0.07)
Test for subgroup differences: Chi?=0, df=1 (P=0.96), I*=0%

o5 0 05 ‘

Favours placebo

1 Favours psychostimulants

Analysis 2.7. Comparison 2 Subgroup analysis: type of drug, Outcome 7 Sustained heroin abstinence.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.7.1 Bupropion
Poling 2006 20/30 7/24 —_— 25.04% 2.29[1.17,4.48]
Poling 2006 14/27 11/24 — 31.6% 1.13[0.64,1.99]
Subtotal (95% ClI) 57 48 e 56.64% 1.57[0.78,3.15]
Total events: 34 (Psychostimulants), 18 (Placebo)
Heterogeneity: Tau?=0.15; Chi?>=2.51, df=1(P=0.11); 1>=60.12%
Test for overall effect: Z=1.27(P=0.2)
2.7.2 Dexamphetamine
Grabowski 2004a 40/54 15/40 —— 43.36% 1.98[1.28,3.04]
Subtotal (95% CI) 54 40 - 43.36% 1.98[1.28,3.04]
Total events: 40 (Psychostimulants), 15 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=3.1(P=0)
Total (95% CI) 111 88 - 100% 1.72[1.15,2.56]
Total events: 74 (Psychostimulants), 33 (Placebo)
Heterogeneity: Tau?=0.05; Chi?=3.2, df=2(P=0.2); 1>=37.57%
Test for overall effect: Z=2.66(P=0.01)
Test for subgroup differences: Chi*=0.3, df=1 (P=0.58), I*=0%
‘ 05 1 > 5

Favours placebo ~ 0-2

Favours psychostimulants
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Analysis 2.8. Comparison 2 Subgroup analysis: type of drug, Outcome 8 ADHD severity.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.8.1 Methylphenidate ‘
Levin 2007 46 18.8(10.8) 50 19.6 (14.3) + 39.95% -0.06[-0.46,0.34]
Schubiner 2002 11 1.9(0.8) 14 2.7(1) — % 18.21% -0.84[-1.67,-0.01]
Subtotal *** 57 64 —~ 58.16% -0.36[-1.11,0.38]
Heterogeneity: Tau?=0.19; Chi?>=2.75, df=1(P=0.1); 1*=63.69%
Test for overall effect: Z=0.96(P=0.34)
2.8.2 Mixed amphetamine salts
Levin 2015 83 18.1(13.8) 43 25.8 (13.9) —— 41.84% -0.55[-0.93,-0.18]
Subtotal *** 83 43 e 41.84% -0.55[-0.93,-0.18]
Heterogeneity: Not applicable
Test for overall effect: Z=2.89(P=0)
Total *** 140 107 - 100% -0.41[-0.83,0.01]
Heterogeneity: Tau?=0.07; Chi*=4.43, df=2(P=0.11); 1>=54.85%
Test for overall effect: Z=1.91(P=0.06)
Test for subgroup differences: Chi?=0.2, df=1 (P=0.66), I*=0% ‘ ‘ ‘

Favours psychostimulants -2 -1 0 1 2 Favours placebo

Analysis 2.9. Comparison 2 Subgroup analysis: type of drug, Outcome 9 Dropouts due to any adverse events.

Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.9.1 Bupropion ‘
Margolin 1995a 2/74 2/75 + 4.04% 0[-0.05,0.05]
Subtotal (95% Cl) 74 75 ‘ 4.04% 0[-0.05,0.05]
Total events: 2 (Psychostimulants), 2 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.01(P=0.99)
2.9.2 Dexamphetamine
Grabowski 2001 7/93 0/35 —+ 2.44% 0.08[0.01,0.14]
Shearer 2003 5/16 1/14 s 0.16% 0.24[-0.02,0.51]
Subtotal (95% CI) 109 49 e 2.59% 0.12[-0.06,0.3]
Total events: 12 (Psychostimulants), 1 (Placebo)
Heterogeneity: Tau?=0.01; Chi*=2.12, df=1(P=0.15); 1>=52.91%
Test for overall effect: Z=1.34(P=0.18)
2.9.3 Mazindol
Margolin 1995b 2/18 1/19 —T 0.35% 0.06[-0.12,0.23]
Margolin 1997 0/13 0/4 e — 0.14% 0[-0.28,0.28]
Perry 2004 0/11 0/13 —— 0.49% 0[-0.15,0.15]
Stine 1995 0/22 1/21 —— 0.74% -0.05[-0.17,0.07]
Subtotal (95% Cl) 64 57 1.72% -0.01[-0.09,0.07]
Total events: 2 (Psychostimulants), 2 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.03, df=3(P=0.79); 1>=0%
Test for overall effect: Z=0.21(P=0.83)
Favours psychostimulants -1 0.5 0 0.5 1 Favours placebo
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Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Randt‘)m, 95% CI M-H, Random, 95% CI

2.9.4 Methamphetamine ‘
Mooney 2009 1/55 0/27 +— 2.59% 0.02[-0.05,0.08]
Subtotal (95% Cl) 55 27 * 2.59% 0.02[-0.05,0.08]
Total events: 1 (Psychostimulants), 0 (Placebo) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.55(P=0.58) ‘

|
2.9.5 Methylphenidate ‘
Diirsteler-MacFarland 2013 0/15 0/15 —+— 0.75% 0[-0.12,0.12]
Diirsteler-MacFarland 2013 0/15 0/17 —+— 0.83% 0[-0.11,0.11]
Levin 2007 1/53 1/53 '+‘ 4.05% 0[-0.05,0.05]
Schubiner 2002 0/24 1/24 —.'~— 0.93% -0.04[-0.15,0.07]
Subtotal (95% Cl) 107 109 * 6.57% -0.01[-0.05,0.03]
Total events: 1 (Psychostimulants), 2 (Placebo) ‘
Heterogeneity: Tau?=0; Chi?=0.52, df=3(P=0.92); 1>=0% ‘
Test for overall effect: Z=0.28(P=0.78) ‘

|
2.9.6 Selegiline ‘
Elkashef 2006 0/150 0/150 — 64.77% 0[-0.01,0.01]
Subtotal (95% Cl) 150 150 * 64.77% 0[-0.01,0.01]
Total events: 0 (Psychostimulants), 0 (Placebo) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Not applicable ‘

|
2.9.7 Modafinil \
Anderson 2009 11/138 6/72 + 1.78% -0[-0.08,0.07]
Dackis 2005 0/30 0/32 + 2.94% 0[-0.06,0.06]
Kampman 2015 0/47 2/47 —’+ 2.28% -0.04[-0.11,0.03]
Schmitz 2014 1/22 1/18 + 0.58% -0.01[-0.15,0.13]
Subtotal (95% Cl) 237 169 * 7.57% -0.01[-0.05,0.02]
Total events: 12 (Psychostimulants), 9 (Placebo) ‘
Heterogeneity: Tau?=0; Chi*=0.93, df=3(P=0.82); 1>=0% ‘
Test for overall effect: Z=0.75(P=0.46) ‘

|
2.9.8 Mixed amphetamine salts ‘
Levin 2015 0/83 0/43 '+ 8.69% 0[-0.04,0.04]
Subtotal (95% Cl) 83 43 * 8.69% 0[-0.04,0.04]
Total events: 0 (Psychostimulants), 0 (Placebo) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Not applicable ‘

|
2.9.9 Lisdexamfetamine ‘
Mooney 2015 0/22 0/21 + 1.46% 0[-0.09,0.09]
Subtotal (95% Cl) 22 21 ‘ 1.46% 0[-0.09,0.09]
Total events: 0 (Psychostimulants), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Total (95% CI) 901 700 100% 0[-0.01,0.01]

Total events: 30 (Psychostimulants), 16 (Placebo)

Favours psychostimulants

Favours placebo
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Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Heterogeneity: Tau?=0; Chi*=12.3, df=18(P=0.83); 1>=0%
Test for overall effect: Z=0.2(P=0.84)
Test for subgroup differences: Chi*=2.77, df=1 (P=0.95), 1>=0%

Favours psychostimulants -1 0.5 0 0.5 1 Favours placebo

Analysis 2.10. Comparison 2 Subgroup analysis: type of drug,
Outcome 10 Dropouts due to cardiovascular adverse events.

Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
2.10.1 Bupropion ‘
Margolin 1995a 0/74 0/75 * 43.39% 0[-0.03,0.03]
Subtotal (95% Cl) 74 75 ‘ 43.39% 0[-0.03,0.03]
Total events: 0 (Psychostimulants), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
2.10.2 Dexamphetamine
Shearer 2003 0/16 0/14 s e— 1.98% 0[-0.12,0.12]
Subtotal (95% CI) 16 14 e 1.98% 0[-0.12,0.12]
Total events: 0 (Psychostimulants), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
2.10.3 Mazindol
Margolin 1997 0/13 0/4 0.37% 0[-0.28,0.28]
Perry 2004 0/11 0/13 e e—— 1.31% 0[-0.15,0.15]
Stine 1995 0/22 0/21 —t 3.91% 0[-0.09,0.09]
Subtotal (95% CI) 46 38 S 5.59% 0[-0.07,0.07]
Total events: 0 (Psychostimulants), 0 (Placebo)
Heterogeneity: Tau?=0; Chi?=0, df=2(P=1); 1*=0%
Test for overall effect: Not applicable
2.10.4 Methylphenidate
Dirsteler-MacFarland 2013 0/15 0/17 —_—t 2.23% 0[-0.11,0.11]
Dirsteler-MacFarland 2013 0/15 0/15 R 2% 0[-0.12,0.12]
Levin 2007 0/53 1/53 — 11.29% -0.02[-0.07,0.03]
Schubiner 2002 0/24 0/24 —t 4.82% 0[-0.08,0.08]
Subtotal (95% CI) 107 109 <& 20.34% -0.01[-0.05,0.03]
Total events: 0 (Psychostimulants), 1 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.24, df=3(P=0.97); 1>=0%
Test for overall effect: Z=0.54(P=0.59)
2.10.5 Modafinil
Schmitz 2014 0/22 1/18 e 1.59% -0.06[-0.19,0.08]
Subtotal (95% CI) 22 18 - 1.59% -0.06[-0.19,0.08]
Total events: 0 (Psychostimulants), 1 (Placebo)
Heterogeneity: Tau?=0; Chi?=0, df=0(P<0.0001); 1>=100%
Favours psychostimulants -0 -0.25 0 0.25 05 Favours placebo
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n/N
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Risk Difference Weight

M-H, Random, 95% CI

Risk Difference

M-H, Random, 95% CI

Test for overall effect: Z=0.81(P=0.42)

2.10.6 Mixed amphetamine salts

Levin 2015 0/83
Subtotal (95% Cl) 83
Total events: 0 (Psychostimulants), 0 (Placebo)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

2.10.7 Lisdexamfetamine
Mooney 2015 0/22
Subtotal (95% Cl) 22
Total events: 0 (Psychostimulants), 0 (Placebo)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95% CI) 370
Total events: 0 (Psychostimulants), 2 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.2, df=11(P=1); I>=0%
Test for overall effect: Z=0.35(P=0.73)

Test for subgroup differences: Chi*=0.82, df=1 (P=0.99), I1>=0%

0/43
43

0/21
21

318

-+- 23.21%
*

23.21%

3.91%
3.91%

¢ 100%

0[-0.04,0.04]
0[-0.04,0.04]

0[-0.09,0.09]
0[-0.09,0.09]

-0[-0.02,0.01]

Favours psychostimulants

-0.5

-0.25 0 0.25 0.5 Favours placebo

Analysis 2.11. Comparison 2 Subgroup analysis: type of drug, Outcome 11 Serious adverse events.
Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
2.11.1 Mixed amfetamine salts
Levin 2015 0/83 2/43 i 30.35% -0.05[-0.12,0.02]
Subtotal (95% CI) 83 43 < 30.35% -0.05[-0.12,0.02]
Total events: 0 (Psychostimulants), 2 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.3(P=0.2)
2.11.2 Modafinil
Dackis 2005 0/30 0/32 k3 40.56% 0[-0.06,0.06]
Kampman 2015 6/47 9/47 — 6.9% -0.06[-0.21,0.08]
NCT00142818 6/37 11/42 —t 4.73% -0.1[-0.28,0.08]
Schmitz 2014 1/22 1/18 — 8% -0.01[-0.15,0.13]
Subtotal (95% CI) 136 139 < 60.19% -0.02[-0.08,0.04]
Total events: 13 (Psychostimulants), 21 (Placebo)
Heterogeneity: Tau?=0; Chi*=3.46, df=3(P=0.33); 1?=13.29%
Test for overall effect: Z=0.7(P=0.48)
2.11.3 Lisdexamfetamine
Mooney 2015 1/22 1/21 — 9.46% -0[-0.13,0.12]
Subtotal (95% Cl) 22 21 9.46% -0[-0.13,0.12]

Total events: 1 (Psychostimulants), 1 (Placebo)

Favours Psychostimulants

T

-0.5 0.5 1

Favours Placebo
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Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Heterogeneity: Not applicable
Test for overall effect: Z=0.03(P=0.97)
Total (95% Cl) 241 203 L 100% -0.02[-0.06,0.01]

Total events: 14 (Psychostimulants), 24 (Placebo)
Heterogeneity: Tau?=0; Chi*=3.28, df=5(P=0.66); 1>=0%
Test for overall effect: Z=1.23(P=0.22)

Test for subgroup differences: Chi*=0.48, df=1 (P=0.79), 1>=0%

Favours Psychostimulants -1 0.5

Comparison 3. Subgroup analysis: definition of cocaine use disorder

Favours Placebo

Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1 Cocaine use assessed by the 8 526 Std. Mean Difference (IV, Random, 0.16 [-0.02, 0.33]

mean (SD) proportion of co- 95% Cl)

caine-free urinalyses across

the study per patient

1.1 Cocaine abuse or depen- 2 176 Std. Mean Difference (IV, Random, 0.24 [-0.06, 0.54]

dence 95% Cl)

1.2 Cocaine dependence 6 350 Std. Mean Difference (IV, Random,  0.14[-0.13, 0.40]
95% Cl)

2 Sustained cocaine absti- 14 1549 Risk Ratio (M-H, Random, 95% Cl) 1.36[1.05,1.77]

nence

2.1 Cocaine abuse or depen- 2 176 Risk Ratio (M-H, Random, 95% Cl) 1.63[1.03,2.59]

dence

2.2 Cocaine dependence 12 1373 Risk Ratio (M-H, Random, 95% Cl) 1.31[0.95,1.81]

3 Number of patients who fin- 24 2205 Risk Ratio (M-H, Random, 95% Cl) 1.00[0.93, 1.06]

ished the study

3.1 Cocaine abuse or depen- 3 200 Risk Ratio (M-H, Random, 95% Cl) 0.92[0.69, 1.24]

dence

3.2 Cocaine dependence 21 2005 Risk Ratio (M-H, Random, 95% Cl) 1.00[0.93,1.07]

4 Cocaine craving 6 532 Std. Mean Difference (IV, Random, -0.12[-0.40, 0.17]
95% Cl)

4.1 Cocaine abuse or depen- 2 36 Std. Mean Difference (IV, Random, -0.53[-1.21, 0.14]

dence 95% Cl)

4.2 Cocaine dependence 4 496 Std. Mean Difference (IV, Random, -0.05 [-0.36, 0.26]

95% Cl)

Psychostimulant drugs for cocaine dependence (Review)
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Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

5 Depressive symptoms sever- 2 90 Std. Mean Difference (IV, Random, -0.07 [-0.48, 0.34]

ity 95% Cl)

5.1 Cocaine abuse or depen- 1 62 Std. Mean Difference (IV, Random,  -0.04 [-0.54, 0.46]

dence 95% Cl)

5.2 Cocaine dependence 1 28 Std. Mean Difference (IV, Random, -0.13[-0.87,0.61]
95% Cl)

6 Heroin use assessed by the 2 167 Std. Mean Difference (IV, Random, 0.29[-0.02, 0.61]

mean (SD) proportion of hero- 95% Cl)

in-free urinalyses across the

study per patient

6.1 Cocaine abuse or depen- 1 105 Std. Mean Difference (IV, Random, 0.29[-0.13,0.71]

dence 95% Cl)

6.2 Cocaine dependence 1 62 Std. Mean Difference (IV, Random, 0.31[-0.24, 0.85]
95% CI)

7 Sustained heroin abstinence 2 199 Risk Ratio (M-H, Random, 95% Cl) 1.72 [1.15, 2.56]

7.1 Cocaine abuse or depen- 2 199 Risk Ratio (M-H, Random, 95% Cl) 1.72[1.15,2.56]

dence

7.2 Cocaine dependence 0 0 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]

8 ADHD severity 3 247 Std. Mean Difference (IV, Random, -0.41[-0.83,0.01]
95% Cl)

8.1 Cocaine abuse or depen- 0 0 Std. Mean Difference (IV, Random,  0.0[0.0, 0.0]

dence 95% Cl)

8.2 Cocaine dependence 3 247 Std. Mean Difference (IV, Random, -0.41[-0.83,0.01]
95% Cl)

9 Dropouts due to any adverse 18 1601 Risk Difference (M-H, Random, 0.00[-0.01, 0.01]

events 95% Cl)

9.1 Cocaine abuse or depen- 1 24 Risk Difference (M-H, Random, 0.0[-0.15,0.15]

dence 95% Cl)

9.2 Cocaine dependence 17 1577 Risk Difference (M-H, Random, 0.00[-0.01, 0.01]
95% Cl)

10 Dropouts due to cardiovas- 10 645 Risk Difference (M-H, Random, -0.00[-0.02, 0.01]

cular adverse events 95% Cl)

10.1 Cocaine abuse or depen- 1 24 Risk Difference (M-H, Random, 0.0[-0.15,0.15]

dence 95% Cl)

10.2 Cocaine dependence 9 621 Risk Difference (M-H, Random, -0.00[-0.02,0.01]

95% Cl)

Psychostimulant drugs for cocaine dependence (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

11 Serious adverse events 6 444 Risk Difference (M-H, Random, -0.02 [-0.06, 0.01]
95% Cl)

11.1 Cocaine abuse and de- 0 0 Risk Difference (M-H, Random, 0.0[0.0, 0.0]

pendence 95% Cl)

11.2 Cocaine dependence 6 444 Risk Difference (M-H, Random, -0.02 [-0.06, 0.01]
95% Cl)

Analysis 3.1. Comparison 3 Subgroup analysis: definition of cocaine use disorder, Outcome 1 Cocaine
use assessed by the mean (SD) proportion of cocaine-free urinalyses across the study per patient.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
3.1.1 Cocaine abuse or dependence
Poling 2006 30 37.7(35.2) 24 32.3(30.6) e 10.42% 0.16[-0.38,0.7]
Poling 2006 27 53.4 (36) 25 40.1(39) —_ 10.02% 0.35[-0.2,0.9]
Shoptaw 2008 37 13.1(14.2) 33 10.3(11.2) —T 13.57% 0.22[-0.26,0.69]
Subtotal *** 94 82 - 34.01% 0.24[-0.06,0.54]
Heterogeneity: Tau?=0; Chi*=0.25, df=2(P=0.88); 1>=0%
Test for overall effect: Z=1.57(P=0.12)
3.1.2 Cocaine dependence
Grabowski 1997 25 30.7 (40) 24 43.8 (41) —_— 9.48% -0.32[-0.88,0.25]
Grabowski 2004a 41 21(16.8) 19 16.1(16.9) s 10.09% 0.29[-0.26,0.83]
Levin 2007 53 27 (29) 53 30 (29) — 20.63% -0.1[-0.48,0.28]
Morgan 2016 30 52 (49.3) 27 26 (36.4) —_— 10.65% 0.59[0.06,1.12]
Schubiner 2002 24 50 (50) 24 42 (32) —_— 9.37% 0.19[-0.38,0.75]
Shearer 2003 16 38.6 (34.3) 14 27.1(30) e s e— 5.77% 0.35[-0.38,1.07]
Subtotal *** 189 161 - 65.99% 0.14[-0.13,0.4]
Heterogeneity: Tau?=0.04; Chi*=7.38, df=5(P=0.19); 1>=32.29%
Test for overall effect: Z=1.01(P=0.31)
Total *** 283 243 @ 100% 0.16[-0.02,0.33]
Heterogeneity: Tau?=0; Chi*=8.05, df=8(P=0.43); 1°=0.61%
Test for overall effect: Z=1.79(P=0.07)
Test for subgroup differences: Chi*=0.25, df=1 (P=0.62), 1>=0%

Favours placebo -2 -1 0 1 2 Favours psychostimulants

Analysis 3.2. Comparison 3 Subgroup analysis: definition of
cocaine use disorder, Outcome 2 Sustained cocaine abstinence.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
3.2.1 Cocaine abuse or dependence
Poling 2006 13/30 6/24 —_ 7.27% 1.73[0.78,3.88]
Favours placebo 01 02 0.5 1 2 5 10 Favours psychostimulants
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Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Poling 2006 15/27 9/25 S 10.16% 1.54[0.83,2.87]
Shoptaw 2008 6/37 3/33 t 3.39% 1.78[0.48,6.57]
Subtotal (95% Cl) 2 82 o 20.82% 1.63[1.03,2.59]
Total events: 34 (Psychostimulants), 18 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.07, df=2(P=0.96); 1>=0%
Test for overall effect: Z=2.09(P=0.04)
3.2.2 Cocaine dependence
Anderson 2009 22/138 7/72 S e S— 7.32% 1.64[0.74,3.65]
Dackis 2005 10/30 4/32 S S— 4.89% 2.67[0.94,7.6]
Dackis 2012 46/135 23/75 T 15.13% 1.11[0.73,1.68]
Elkashef 2006 7/150 12/150 S S—— 6.14% 0.58[0.24,1.44]
Grabowski 2004a 24/54 7/40 —_— 8.22% 2.54[1.22,5.3]
Kampman 2015 11/47 4/47 Tt 4.72% 2.75[0.94,8.02]
Levin 2007 8/53 9/53 I E— 6.47% 0.89[0.37,2.13]
Levin 2015 21/83 3/43 4‘_’ 4.18% 3.63[1.15,11.48]
Schmitz 2012 2/22 1/8 4 + 1.24% 0.73[0.08,6.97]
Schmitz 2012 1/20 1/8 4 bl 0.92% 0.4[0.03,5.65]
Schmitz 2014 9/22 10/18 e 9.63% 0.74[0.38,1.41]
Shearer 2003 7/16 4/14 R 5.28% 1.53[0.56,4.15]
Stine 1995 5/22 6/21 —_— T 5.05% 0.8[0.29,2.22]
Subtotal (95% Cl) 792 581 o 79.18% 1.31[0.95,1.81]
Total events: 173 (Psychostimulants), 91 (Placebo)
Heterogeneity: Tau?=0.12; Chi*=19.75, df=12(P=0.07); 1>=39.25%
Test for overall effect: Z=1.64(P=0.1)
Total (95% CI) 886 663 S 4 100% 1.36[1.05,1.77]
Total events: 207 (Psychostimulants), 109 (Placebo)
Heterogeneity: Tau?=0.07; Chi*=20.71, df=15(P=0.15); 1>=27.56%
Test for overall effect: Z=2.35(P=0.02)
Test for subgroup differences: Chi*=0.58, df=1 (P=0.45), 1>=0% ‘ ‘ ‘ ‘ ‘ ‘
Favours placebo 01 0.2 0.5 1 2 5 10 Favours psychostimulants

Analysis 3.3. Comparison 3 Subgroup analysis: definition of cocaine
use disorder, Outcome 3 Number of patients who finished the study.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

3.3.1 Cocaine abuse or dependence

Perry 2004 3/11 5/13 + 0.31% 0.71[0.22,2.32]
Poling 2006 17/30 15/24 . — 2.22% 0.91[0.58,1.41]
Poling 2006 15/27 15/25 — 1.99% 0.93[0.58,1.47]
Shoptaw 2008 7/37 5/33 - 0.39% 1.25[0.44,3.56]
Subtotal (95% CI) 105 95 P 4.91% 0.92[0.69,1.24]

Total events: 42 (Psychostimulants), 40 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.52, df=3(P=0.91); 1>=0%
Test for overall effect: Z=0.52(P=0.6)

Favours placebo ~ 0-2 0.5 1 2 5 Favours psychostimulants
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Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio

timulants

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
3.3.2 Cocaine dependence
Anderson 2009 83/138 42/72 o 7.61% 1.03[0.81,1.31]
Dackis 2005 19/30 21/32 s — 3.14% 0.97[0.67,1.4]
Dackis 2012 83/135 37/75 T 6.11% 1.25[0.96,1.63]
Elkashef 2006 97/150 110/150 — 18.48% 0.88[0.76,1.03]
Grabowski 1997 12/25 12/24 e — 1.32% 0.96[0.54,1.7]
Grabowski 2001 23/93 8/35 L — 0.87% 1.08[0.53,2.19]
Grabowski 2004a 24/54 10/40 —t 1.14% 1.78[0.96,3.29]
Kampman 2015 34/47 37/47 — 8.07% 0.92[0.73,1.16]
Levin 2007 23/53 24/53 — 2.36% 0.96[0.63,1.47]
Levin 2015 64/83 29/43 e 7.57% 1.14[0.9,1.45]
Margolin 1995a 63/74 62/75 - 21.74% 1.03[0.89,1.19]
Margolin 1995b 15/18 15/19 —rt— 4.46% 1.06[0.77,1.44]
Margolin 1997 10/13 4/4 —tT 2.44% 0.83[0.55,1.27]
Mooney 2009 17/55 8/27 o — 0.87% 1.04[0.52,2.11]
Mooney 2015 12/22 15/21 —t—T 1.97% 0.76[0.48,1.22]
NCT00142818 24/37 20/42 I 2.75% 1.36[0.92,2.02]
Schmitz 2012 4/20 1/8 t } 0.1% 1.6[0.21,12.21]
Schmitz 2012 5/22 1/8 t ; 0.11% 1.82[0.25,13.28]
Schmitz 2014 9/22 12/18 S E—— 1.2% 0.61[0.34,1.12]
Schubiner 2002 11/24 14/24 e 1.42% 0.79[0.45,1.36]
Shearer 2003 6/16 5/14 0.48% 1.05[0.41,2.7]
Stine 1995 9/22 9/21 — 0.87% 0.95[0.47,1.93]
Subtotal (95% Cl) 1153 852 ¢ 95.09% 1[0.93,1.07]
Total events: 647 (Psychostimulants), 496 (Placebo)
Heterogeneity: Tau?=0; Chi*=19.32, df=21(P=0.56); 1>=0%
Test for overall effect: Z=0(P=1)
Total (95% Cl) 1258 947 ¢ 100% 1[0.93,1.06]
Total events: 689 (Psychostimulants), 536 (Placebo)
Heterogeneity: Tau?=0; Chi?=20.05, df=25(P=0.74); 1>=0%
Test for overall effect: Z=0.11(P=0.91)
Test for subgroup differences: Chi*=0.26, df=1 (P=0.61), 1>=0%
‘ 05 1 > 5

Favours placebo 02

Favours psychostimulants

Analysis 3.4. Comparison 3 Subgroup analysis: definition of cocaine use disorder, Outcome 4 Cocaine craving.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% Cl

3.4.1 Cocaine abuse or dependence

Perry 2004 11 13.2(30.3) 13 32.1(35.7) —_— 9.36% -0.55[-1.37,0.27]

Shoptaw 2008 7 0.5(1.1) 5 1.8(3.5) + 5.13% -0.51[-1.68,0.67]

Subtotal *** 18 18 i 14.49% -0.53[-1.21,0.14]

Heterogeneity: Tau?=0; Chi?=0, df=1(P=0.95); 1>=0%

Test for overall effect: Z=1.56(P=0.12)

3.4.2 Cocaine dependence

Elkashef 2006 150 3.6(3.1) 150 3.3(3.8) —T.— 34.25% 0.09[-0.14,0.31]

Favours psychostimulants

2 Favours placebo

Psychostimulant drugs for cocaine dependence (Review)
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Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Margolin 1995a 63 26 (24.6) 62 22.8(24.1) —rE— 26.2% 0.13[-0.22,0.48]
Mooney 2015 22 17.5(15.5) 21 28.7 (14.7) s 14.15% -0.73[-1.35,-0.11]
Stine 1995 15 4.2(6.2) 13 4.3(7.6) I E— 10.91% -0.01[-0.76,0.73]
Subtotal *** 250 246 - 85.51% -0.05[-0.36,0.26]
Heterogeneity: Tau?=0.05; Chi*>=6.31, df=3(P=0.1); 1*=52.45%
Test for overall effect: Z=0.31(P=0.76)
Total *** 268 264 @ 100% -0.12[-0.4,0.17]
Heterogeneity: Tau?=0.05; Chi*=8.81, df=5(P=0.12); 1>=43.23%
Test for overall effect: Z=0.82(P=0.41)
Test for subgroup differences: Chi*=1.66, df=1 (P=0.2), 1>=39.85% ‘ ‘ ‘

1 0 1

Favours psychostimulants

2 Favours placebo

Analysis 3.5. Comparison 3 Subgroup analysis: definition of
cocaine use disorder, Outcome 5 Depressive symptoms severity.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
3.5.1 Cocaine abuse or dependence
Poling 2006 15 6.2 (6.6) 15 5.8(5.9) = 33.48% 0.06[-0.65,0.78]
Poling 2006 17 5.7 (6) 15 6.6 (6.3) L 35.49% -0.14[-0.84,0.55]
Subtotal *** 32 30 ——e 68.97% -0.04[-0.54,0.46]
Heterogeneity: Tau?=0; Chi*=0.16, df=1(P=0.69); 1>=0%
Test for overall effect: Z=0.17(P=0.86)
3.5.2 Cocaine dependence
Stine 1995 15 12 (7.7) 13 13(7.2) = 31.03% -0.13[-0.87,0.61]
Subtotal *** 15 13 e — 31.03% -0.13[-0.87,0.61]
Heterogeneity: Not applicable
Test for overall effect: Z=0.34(P=0.73)
Total *** 47 43 e 100% -0.07[-0.48,0.34]
Heterogeneity: Tau?=0; Chi?*=0.2, df=2(P=0.91); 1>=0%
Test for overall effect: Z=0.33(P=0.74)
Test for subgroup differences: Chi*=0.04, df=1 (P=0.85), 1>=0%

0‘5 0 0‘5 ‘

Favours psychostimulants

1 Favours placebo

Analysis 3.6. Comparison 3 Subgroup analysis: definition of cocaine use disorder, Outcome 6 Heroin
use assessed by the mean (SD) proportion of heroin-free urinalyses across the study per patient.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
3.6.1 Cocaine abuse or dependence
Poling 2006 27 47.2(35.4) 24 44.6 (34.9) - 32.86% 0.07[-0.48,0.62]
Poling 2006 30 56.6 (28.7) 24 41.3(31.9) +—s—)  334% 0.5[-0.05,1.05]
Subtotal *** 57 48 el 66.26% 0.29[-0.13,0.71]
Heterogeneity: Tau?=0.01; Chi*=1.17, df=1(P=0.28); 1>=14.38%

(;5 0 0‘5 :

Favours placebo

1 Favours psychostimulants

Psychostimulant drugs for cocaine dependence (Review)
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Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Test for overall effect: Z=1.35(P=0.18)
3.6.2 Cocaine dependence
Grabowski 2004a 43 37.9(15.2) 19 33(17) — 33.74% 0.31[-0.24,0.85]
Subtotal *** 43 19 —— 33.74% 0.31[-0.24,0.85]
Heterogeneity: Not applicable
Test for overall effect: Z=1.11(P=0.27)
Total *** 100 67 i 100% 0.29[-0.02,0.61]
Heterogeneity: Tau?=0; Chi*=1.17, df=2(P=0.56); 1>=0%
Test for overall effect: Z=1.83(P=0.07)
Test for subgroup differences: Chi?=0, df=1 (P=0.96), I*=0%

Favours placebo -1 0.5 0 0.5 1 Favours psychostimulants

Analysis 3.7. Comparison 3 Subgroup analysis: definition of
cocaine use disorder, Outcome 7 Sustained heroin abstinence.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
3.7.1 Cocaine abuse or dependence
Grabowski 2004a 40/54 15/40 —— 43.36% 1.98[1.28,3.04]
Poling 2006 14/27 11/24 — 31.6% 1.13[0.64,1.99]
Poling 2006 20/30 7/24 —_— 25.04% 2.29[1.17,4.48]
Subtotal (95% CI) 111 88 - 100% 1.72[1.15,2.56]
Total events: 74 (Psychostimulants), 33 (Placebo)
Heterogeneity: Tau?=0.05; Chi?=3.2, df=2(P=0.2); 1>=37.57%
Test for overall effect: Z=2.66(P=0.01)
3.7.2 Cocaine dependence
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Psychostimulants), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Total (95% CI) 111 88 - 100% 1.72[1.15,2.56]
Total events: 74 (Psychostimulants), 33 (Placebo)
Heterogeneity: Tau?=0.05; Chi?=3.2, df=2(P=0.2); 1>=37.57%
Test for overall effect: Z=2.66(P=0.01)
Test for subgroup differences: Not applicable
Favours placebo  0-2 0.5 1 2 5 Favours psychostimulants

Analysis 3.8. Comparison 3 Subgroup analysis: definition of cocaine use disorder, Outcome 8 ADHD severity.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
3.8.1 Cocaine abuse or dependence
Favours psychostimulants -2 -1 0 1 2 Favours placebo
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Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Subtotal *** 0 0 Not estimable

Heterogeneity: Not applicable

Test for overall effect: Not applicable

3.8.2 Cocaine dependence

Levin 2007 46 18.8(10.8) 50  19.6(14.3) —— 39.95% -0.06[-0.46,0.34]
Levin 2015 83  18.1(13.8) 43 258(13.9) —— 41.84% -0.55[-0.93,-0.18]
Schubiner 2002 1 1.9(0.8) 14 2.7(1) —_— 18.21% -0.84[-1.67,-0.01]
Subtotal *** 140 107 e 100% -0.41[-0.83,0.01]

Heterogeneity: Tau?=0.07; Chi*=4.43, df=2(P=0.11); 1>=54.85%
Test for overall effect: Z=1.91(P=0.06)

Total *** 140 107 e 100% -0.41[-0.83,0.01]
Heterogeneity: Tau?=0.07; Chi*=4.43, df=2(P=0.11); 1>=54.85%
Test for overall effect: Z=1.91(P=0.06)

Test for subgroup differences: Not applicable

Favours psychostimulants -2 -1 0 1 2 Favours placebo

Analysis 3.9. Comparison 3 Subgroup analysis: definition of cocaine
use disorder, Outcome 9 Dropouts due to any adverse events.

Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
3.9.1 Cocaine abuse or dependence
Perry 2004 0/11 0/13 —— 0.49% 0[-0.15,0.15]
Subtotal (95% CI) 11 13 > 0.49% 0[-0.15,0.15]
Total events: 0 (Psychostimulants), 0 (Placebo) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Not applicable ‘
3.9.2 Cocaine dependence
Anderson 2009 11/138 6/72 + 1.78% -0[-0.08,0.07]
Dackis 2005 0/30 0/32 —+— 2.94% 0[-0.06,0.06]
Dirsteler-MacFarland 2013 0/15 0/15 —+— 0.75% 0[-0.12,0.12]
Dirsteler-MacFarland 2013 0/15 0/17 —+— 0.83% 0[-0.11,0.11]
Elkashef 2006 0/150 0/150 - 64.77% 0[-0.01,0.01]
Grabowski 2001 7/93 0/35 —+ 2.44% 0.08[0.01,0.14]
Kampman 2015 0/47 2/47 —+r 2.28% -0.04[-0.11,0.03]
Levin 2007 1/53 1/53 + 4.05% 0[-0.05,0.05]
Levin 2015 0/83 0/43 + 8.69% 0[-0.04,0.04]
Margolin 1995a 2/74 2/75 + 4.04% 0[-0.05,0.05]
Margolin 1995b 2/18 1/19 —T 0.35% 0.06[-0.12,0.23]
Margolin 1997 0/13 0/4 s — 0.14% 0[-0.28,0.28]
Mooney 2009 1/55 0/27 -+ 2.59% 0.02[-0.05,0.08]
Mooney 2015 0/22 0/21 —+ 1.46% 0[-0.09,0.09]
Schmitz 2014 1/22 1/18 — 0.58% -0.01[-0.15,0.13]
Schubiner 2002 0/24 1/24 —— 0.93% -0.04[-0.15,0.07]
Shearer 2003 5/16 1/14 s 0.16% 0.24[-0.02,0.51]
Favours psychostimulants -1 0.5 0 05 1 Favours placebo
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Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Stine 1995 0/22 1/21 —— 0.74% -0.05[-0.17,0.07]
Subtotal (95% ClI) 890 687 99.51% 0[-0.01,0.01]

Total events: 30 (Psychostimulants), 16 (Placebo)
Heterogeneity: Tau?=0; Chi*=12.32, df=17(P=0.78); 1>=0%
Test for overall effect: Z=0.2(P=0.84)

Total (95% CI) 901 700 100% 0[-0.01,0.01]
Total events: 30 (Psychostimulants), 16 (Placebo)
Heterogeneity: Tau?=0; Chi*=12.3, df=18(P=0.83); 1>=0%
Test for overall effect: Z=0.2(P=0.84)

Test for subgroup differences: Chi?=0, df=1 (P=0.99), I*=0%

Favours psychostimulants -1 0.5 0 0.5 1 Favours placebo

Analysis 3.10. Comparison 3 Subgroup analysis: definition of cocaine
use disorder, Outcome 10 Dropouts due to cardiovascular adverse events.

Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
3.10.1 Cocaine abuse or dependence
Perry 2004 0/11 0/13 e e—— 1.36% 0[-0.15,0.15]
Subtotal (95% CI) 11 13 i 1.36% 0[-0.15,0.15]
Total events: 0 (Psychostimulants), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
3.10.2 Cocaine dependence
Dirsteler-MacFarland 2013 0/15 0/17 —_—t 2.32% 0[-0.11,0.11]
Dirsteler-MacFarland 2013 0/15 0/15 R 2.08% 0[-0.12,0.12]
Levin 2007 0/53 1/53 — 11.75% -0.02[-0.07,0.03]
Levin 2015 0/83 0/43 . 24.16% 0[-0.04,0.04]
Margolin 1995a 0/74 0/75 3 45.15% 0[-0.03,0.03]
Margolin 1997 0/13 0/4 0.38% 0[-0.28,0.28]
Schmitz 2014 0/22 1/18 —tT 1.66% -0.06[-0.19,0.08]
Schubiner 2002 0/24 0/24 —t 5.02% 0[-0.08,0.08]
Shearer 2003 0/16 0/14 s e— 2.06% 0[-0.12,0.12]
Stine 1995 0/22 0/21 —t 4.07% 0[-0.09,0.09]
Subtotal (95% Cl) 337 284 ¢ 98.64% -0[-0.02,0.01]
Total events: 0 (Psychostimulants), 2 (Placebo)
Heterogeneity: Tau?=0; Chi?=1.23, df=9(P=1); 1>=0%
Test for overall effect: Z=0.36(P=0.72)
Total (95% Cl) 348 297 ¢ 100% -0[-0.02,0.01]
Total events: 0 (Psychostimulants), 2 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.22, df=10(P=1); 1>=0%
Test for overall effect: Z=0.35(P=0.72)
Test for subgroup differences: Chi?=0, df=1 (P=0.97), I*=0%
Favours psychostimulants ~ -0-5 -0.25 0 0.25 0.5 Favours placebo
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Analysis 3.11. Comparison 3 Subgroup analysis: definition
of cocaine use disorder, Outcome 11 Serious adverse events.

Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N M-H, Random, 95% CI M-H, Random, 95% Cl
3.11.1 Cocaine abuse and dependence
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Psychostimulants), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
3.11.2 Cocaine dependence
Dackis 2005 0/30 0/32 k3 40.56% 0[-0.06,0.06]
Kampman 2015 6/47 9/47 — 6.9% -0.06[-0.21,0.08]
Levin 2015 0/83 2/43 i 30.35% -0.05[-0.12,0.02]
Mooney 2015 1/22 1/21 —— 9.46% -0[-0.13,0.12]
NCT00142818 6/37 11/42 —t 4.73% -0.1[-0.28,0.08]
Schmitz 2014 1/22 1/18 — 8% -0.01[-0.15,0.13]
Subtotal (95% Cl) 241 203 4 100% -0.02[-0.06,0.01]
Total events: 14 (Psychostimulants), 24 (Placebo)
Heterogeneity: Tau?=0; Chi*=3.28, df=5(P=0.66); 1>=0%
Test for overall effect: Z=1.23(P=0.22)
Total (95% CI) 241 203 4 100% -0.02[-0.06,0.01]
Total events: 14 (Psychostimulants), 24 (Placebo)
Heterogeneity: Tau?=0; Chi*=3.28, df=5(P=0.66); 1>=0%
Test for overall effect: Z=1.23(P=0.22)
Test for subgroup differences: Not applicable ‘ ‘ ‘ ‘
Favours Psychostimulants -1 0.5 0 0.5 1 Favours Placebo

Comparison 4. Subgroup analysis: comorbid ADHD as inclusion criterion

Outcome or subgroup title No. of studies

No. of partici-
pants

Statistical method

Effect size

1 Cocaine use assessed by 8 526 Std. Mean Difference (IV, Random, 0.16 [-0.02, 0.33]

the mean (SD) proportion 95% Cl)

of cocaine-free urinalyses

across the study per patient

1.1 With comorbid ADHD 2 154 Std. Mean Difference (IV, Random, -0.01[-0.33, 0.30]
95% Cl)

1.2 Without comorbid ADHD 6 372 Std. Mean Difference (IV, Random, 0.23[0.02, 0.44]
95% Cl)

2 Sustained cocaine absti- 14 1549 Risk Ratio (M-H, Random, 95% Cl) 1.36[1.05,1.77]

nence

2.1 With comorbid ADHD 2 232 Risk Ratio (M-H, Random, 95% Cl) 1.71[0.42,6.98]

2.2 Without comorbid ADHD 12 1317 Risk Ratio (M-H, Random, 95% CI) 1.34[1.03,1.74]
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Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

3 Number of patients who 24 2205 Risk Ratio (M-H, Random, 95% Cl) 1.00[0.93, 1.06]

finished the study

3.1 With comorbid ADHD 3 280 Risk Ratio (M-H, Random, 95% CI) 1.05[0.87, 1.28]

3.2 Without comorbid ADHD 21 1925 Risk Ratio (M-H, Random, 95% Cl) 0.99[0.92, 1.06]

4 Cocaine craving 6 532 Std. Mean Difference (IV, Random, -0.12[-0.40,0.17]
95% Cl)

4.1 With comorbid ADHD 0 0 Std. Mean Difference (IV, Random, 0.0[0.0,0.0]
95% Cl)

4.2 Without comorbid ADHD 6 532 Std. Mean Difference (IV, Random, -0.12[-0.40, 0.17]
95% Cl)

5 Depressive symptoms 2 90 Std. Mean Difference (IV, Random, -0.07 [-0.48, 0.34]

severity 95% Cl)

5.1 With comorbid ADHD 0 0 Std. Mean Difference (IV, Random, 0.0[0.0,0.0]
95% Cl)

5.2 Without comorbid ADHD 2 90 Std. Mean Difference (IV, Random, -0.07 [-0.48, 0.34]
95% Cl)

6 Heroin use assessed by 2 167 Std. Mean Difference (IV, Random, 0.29 [-0.02, 0.61]

the mean (SD) proportion of 95% Cl)

heroin-free urinalyses across

the study per patient

6.1 With comorbid ADHD 0 0 Std. Mean Difference (IV, Random, 0.0[0.0, 0.0]
95% Cl)

6.2 Without comorbid ADHD 2 167 Std. Mean Difference (IV, Random, 0.29[-0.02, 0.61]
95% Cl)

7 Sustained heroin absti- 2 199 Risk Ratio (M-H, Random, 95% Cl) 1.72[1.15,2.56]

nence

7.1 With comorbid ADHD 0 0 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]

7.2 Withou comorbid ADHD 2 199 Risk Ratio (M-H, Random, 95% Cl) 1.72[1.15,2.56]

8 ADHD severity 3 247 Std. Mean Difference (IV, Random, -0.41[-0.83,0.01]
95% Cl)

8.1 With comorbid ADHD 3 247 Std. Mean Difference (IV, Random, -0.41[-0.83,0.01]
95% Cl)

8.2 Without comorbid ADHD 0 0 Std. Mean Difference (IV, Random, 0.0[0.0,0.0]
95% Cl)

9 Dropouts due to any ad- 18 1601 Risk Difference (M-H, Random, 95% 0.00 [-0.01, 0.01]

verse events

cl)

Psychostimulant drugs for cocaine dependence (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

9.1 With comorbid ADHD 3 280 Risk Difference (M-H, Random, 95% -0.00 [-0.03, 0.03]
Cl)

9.2 Without comorbid ADHD 15 1321 Risk Difference (M-H, Random, 95% 0.00[-0.01, 0.01]
Cl)

10 Dropouts due to cardio- 11 688 Risk Difference (M-H, Random, 95% -0.00[-0.02, 0.01]

vascular adverse events Cl)

10.1 With comorbid ADHD 3 280 Risk Difference (M-H, Random, 95% -0.01[-0.03, 0.02]
cl)

10.2 Without comorbid ADHD 8 408 Risk Difference (M-H, Random, 95% -0.00 [-0.02, 0.02]
o)

11 Serious adverse events 6 444 Risk Difference (M-H, Random, 95% -0.02 [-0.06, 0.01]
Cl)

11.1 With ADHD 0 0 Risk Difference (M-H, Random, 95% 0.0[0.0, 0.0]
Cl)

11.2 Without ADHD 6 444 Risk Difference (M-H, Random, 95% -0.02 [-0.06, 0.01]

cl)

Analysis 4.1. Comparison 4 Subgroup analysis: comorbid ADHD as inclusion criterion, Outcome 1 Cocaine
use assessed by the mean (SD) proportion of cocaine-free urinalyses across the study per patient.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
4.1.1 With comorbid ADHD
Levin 2007 53 27(29) 53 30(29) e 20.63% -0.1[-0.48,0.28]
Schubiner 2002 24 50 (50) 24 42 (32) R 9.37% 0.19[-0.38,0.75]
Subtotal *** 77 77 - 30% -0.01[-0.33,0.3]
Heterogeneity: Tau?=0; Chi*=0.69, df=1(P=0.41); I*=0%
Test for overall effect: Z=0.08(P=0.94)
4.1.2 Without comorbid ADHD
Grabowski 1997 25 30.7 (40) 24 43.8 (41) e 9.48% -0.32[-0.88,0.25]
Grabowski 2004a 41 21(16.8) 19 16.1(16.9) s 10.09% 0.29[-0.26,0.83]
Morgan 2016 30 52 (49.3) 27 26 (36.4) —t— 10.65% 0.59[0.06,1.12]
Poling 2006 30 37.7(35.2) 24 32.3(30.6) e 10.42% 0.16[-0.38,0.7]
Poling 2006 27 53.4 (36) 25 40.1 (39) e 10.02% 0.35[-0.2,0.9]
Shearer 2003 16 38.6(34.3) 14 27.1(30) e s e— 5.77% 0.35[-0.38,1.07]
Shoptaw 2008 37 13.1(14.2) 33 10.3(11.2) —T 13.57% 0.22[-0.26,0.69]
Subtotal *** 206 166 L 4 70% 0.23[0.02,0.44]
Heterogeneity: Tau?=0; Chi*=5.76, df=6(P=0.45); I*=0%
Test for overall effect: Z=2.19(P=0.03)
Total *** 283 243 @ 100% 0.16[-0.02,0.33]
Heterogeneity: Tau?=0; Chi*=8.05, df=8(P=0.43); I>=0.61%
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Psychostimulant drugs for cocaine dependence (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

109



= § Cochrane
é) Library

Trusted evidence.
Informed decisions.

Better health. Cochrane Database of Systematic Reviews
Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Test for overall effect: Z=1.79(P=0.07)
Test for subgroup differences: Chi*=1.6, df=1 (P=0.21), 1>=37.54%
-1 0 1

Favours placebo

2 Favours psychostimulants

Analysis 4.2. Comparison 4 Subgroup analysis: comorbid ADHD
as inclusion criterion, Outcome 2 Sustained cocaine abstinence.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
4.2.1 With comorbid ADHD
Levin 2007 8/53 9/53 S — 6.47% 0.89[0.37,2.13]
Levin 2015 21/83 3/43 4’—’ 4.18% 3.63[1.15,11.48]
Subtotal (95% CI) 136 96 ——e 10.65% 1.71[0.42,6.98]
Total events: 29 (Psychostimulants), 12 (Placebo)
Heterogeneity: Tau?=0.76; Chi*=3.81, df=1(P=0.05); 1>=73.77%
Test for overall effect: Z=0.75(P=0.46)
4.2.2 Without comorbid ADHD
Anderson 2009 22/138 7/72 I e S— 7.32% 1.64[0.74,3.65]
Dackis 2005 10/30 4/32 Tt/ 4.89% 2.67[0.94,7.6]
Dackis 2012 46/135 23/75 T 15.13% 1.11[0.73,1.68]
Elkashef 2006 7/150 12/150 —_—t— 6.14% 0.58[0.24,1.44]
Grabowski 2004a 24/54 7/40 . — 8.22% 2.54[1.22,5.3]
Kampman 2015 11/47 4/47 S — 4.72% 2.75[0.94,8.02]
Poling 2006 15/27 9/25 S 10.16% 1.54[0.83,2.87]
Poling 2006 13/30 6/24 I e a— 7.27% 1.73[0.78,3.88]
Schmitz 2012 2/22 1/8 < 1.24% 0.73[0.08,6.97]
Schmitz 2012 1/20 1/8 < 0.92% 0.4[0.03,5.65]
Schmitz 2014 9/22 10/18 . 9.63% 0.74[0.38,1.41]
Shearer 2003 7/16 4/14 —_— Tt 5.28% 1.53[0.56,4.15]
Shoptaw 2008 6/37 3/33 + 3.39% 1.78[0.48,6.57]
Stine 1995 5/22 6/21 —_— T 5.05% 0.8[0.29,2.22]
Subtotal (95% CI) 750 567 <o 89.35% 1.34[1.03,1.74]
Total events: 178 (Psychostimulants), 97 (Placebo)
Heterogeneity: Tau?=0.05; Chi?=16.81, df=13(P=0.21); 1>=22.66%
Test for overall effect: Z=2.19(P=0.03)
Total (95% CI) 886 663 <o 100% 1.36[1.05,1.77]
Total events: 207 (Psychostimulants), 109 (Placebo)
Heterogeneity: Tau?=0.07; Chi?=20.71, df=15(P=0.15); 1>=27.56%
Test for overall effect: Z=2.35(P=0.02)
Test for subgroup differences: Chi*=0.11, df=1 (P=0.74), 1>=0%
Favours placebo 01 02 05 1 2 5 10 Favours psychostimulants
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Analysis 4.3. Comparison 4 Subgroup analysis: comorbid ADHD as
inclusion criterion, Outcome 3 Number of patients who finished the study.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio

timulants

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
4.3.1 With comorbid ADHD
Levin 2007 23/53 24/53 — 2.36% 0.96[0.63,1.47]
Levin 2015 64/83 29/43 e 7.57% 1.14[0.9,1.45]
Schubiner 2002 11/24 14/24 e 1.42% 0.79[0.45,1.36]
Subtotal (95% Cl) 160 120 <> 11.36% 1.05[0.87,1.28]
Total events: 98 (Psychostimulants), 67 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.83, df=2(P=0.4); I>=0%
Test for overall effect: Z=0.51(P=0.61)
4.3.2 Without comorbid ADHD
Anderson 2009 83/138 42/72 o 7.61% 1.03[0.81,1.31]
Dackis 2005 19/30 21/32 s — 3.14% 0.97[0.67,1.4]
Dackis 2012 83/135 37/75 T 6.11% 1.25[0.96,1.63]
Elkashef 2006 97/150 110/150 — 18.48% 0.88[0.76,1.03]
Grabowski 1997 12/25 12/24 e — 1.32% 0.96[0.54,1.7]
Grabowski 2001 23/93 8/35 L — 0.87% 1.08[0.53,2.19]
Grabowski 2004a 24/54 10/40 — 1.14% 1.78[0.96,3.29]
Kampman 2015 34/47 37/47 — 8.07% 0.92[0.73,1.16]
Margolin 1995a 63/74 62/75 - 21.74% 1.03[0.89,1.19]
Margolin 1995b 15/18 15/19 —rt— 4.46% 1.06[0.77,1.44]
Margolin 1997 10/13 4/4 —tT 2.44% 0.83[0.55,1.27]
Mooney 2009 17/55 8/27 o — 0.87% 1.04[0.52,2.11]
Mooney 2015 12/22 15/21 —t—T 1.97% 0.76[0.48,1.22]
NCT00142818 24/37 20/42 I 2.75% 1.36[0.92,2.02]
Perry 2004 3/11 5/13 + 0.31% 0.71[0.22,2.32]
Poling 2006 15/27 15/25 —t— 1.99% 0.93[0.58,1.47]
Poling 2006 17/30 15/24 s — 2.22% 0.91[0.58,1.41]
Schmitz 2012 4/20 1/8 } 0.1% 1.6[0.21,12.21]
Schmitz 2012 5/22 1/8 ) 0.11% 1.82[0.25,13.28]
Schmitz 2014 9/22 12/18 S E—— 1.2% 0.61[0.34,1.12]
Shearer 2003 6/16 5/14 0.48% 1.05[0.41,2.7]
Shoptaw 2008 7/37 5/33 N 0.39% 1.25[0.44,3.56]
Stine 1995 9/22 9/21 —_— 0.87% 0.95[0.47,1.93]
Subtotal (95% Cl) 1098 827 ¢ 88.64% 0.99[0.92,1.06]
Total events: 591 (Psychostimulants), 469 (Placebo)
Heterogeneity: Tau?=0; Chi*=18.13, df=22(P=0.7); 1>=0%
Test for overall effect: Z=0.3(P=0.76)
Total (95% Cl) 1258 947 ¢ 100% 1[0.93,1.06]
Total events: 689 (Psychostimulants), 536 (Placebo)
Heterogeneity: Tau?=0; Chi?=20.05, df=25(P=0.74); 1>=0%
Test for overall effect: Z=0.11(P=0.91)
Test for subgroup differences: Chi*=0.34, df=1 (P=0.56), 1>=0% ‘ ‘ ‘ ‘
Favours placebo 02 0.5 1 2 5 Favours psychostimulants
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Analysis 4.4. Comparison 4 Subgroup analysis: comorbid ADHD as inclusion criterion, Outcome 4 Cocaine craving.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
4.4.1 With comorbid ADHD
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
4.4.2 Without comorbid ADHD
Elkashef 2006 150 3.6(3.1) 150 3.3(3.8) —— 34.25% 0.09[-0.14,0.31]
Margolin 1995a 63 26 (24.6) 62 22.8(24.1) —rE— 26.2% 0.13[-0.22,0.48]
Mooney 2015 22 17.5(15.5) 21 28.7 (14.7) s 14.15% -0.73[-1.35,-0.11]
Perry 2004 11 13.2(30.3) 13 32.1(35.7) . —— 9.36% -0.55[-1.37,0.27]
Shoptaw 2008 7 0.5(1.1) 5 1.8(3.5) 5.13% -0.51[-1.68,0.67]
Stine 1995 15 4.2(6.2) 13 4.3(7.6) I E— 10.91% -0.01[-0.76,0.73]
Subtotal *** 268 264 @ 100% -0.12[-0.4,0.17]
Heterogeneity: Tau?=0.05; Chi*=8.81, df=5(P=0.12); 1>=43.23%
Test for overall effect: Z=0.82(P=0.41)
Total *** 268 264 @ 100% -0.12[-0.4,0.17]
Heterogeneity: Tau?=0.05; Chi*=8.81, df=5(P=0.12); 1>=43.23%
Test for overall effect: Z=0.82(P=0.41)
Test for subgroup differences: Not applicable ‘ ‘ ‘ ‘

Favours psychostimulants -2 -1 0 1 2 Favours placebo

Analysis 4.5. Comparison 4 Subgroup analysis: comorbid ADHD
as inclusion criterion, Outcome 5 Depressive symptoms severity.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
4.5.1 With comorbid ADHD
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
4.5.2 Without comorbid ADHD
Poling 2006 17 5.7 (6) 15 6.6 (6.3) L 35.49% -0.14[-0.84,0.55]
Poling 2006 15 6.2 (6.6) 15 5.8(5.9) = 33.48% 0.06[-0.65,0.78]
Stine 1995 15 12 (7.7) 13 13(7.2) = 31.03% -0.13[-0.87,0.61]
Subtotal *** 47 43 e 100% -0.07[-0.48,0.34]
Heterogeneity: Tau?=0; Chi?=0.2, df=2(P=0.91); I>=0%
Test for overall effect: Z=0.33(P=0.74)
Total *** 47 43 e 100% -0.07[-0.48,0.34]
Heterogeneity: Tau?=0; Chi?=0.2, df=2(P=0.91); I>=0%
Test for overall effect: Z=0.33(P=0.74)
Test for subgroup differences: Not applicable

Favours placebo -1 0.5 0 0.5 1 Favours psychostimulants
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Analysis 4.6. Comparison 4 Subgroup analysis: comorbid ADHD as inclusion criterion, Outcome 6
Heroin use assessed by the mean (SD) proportion of heroin-free urinalyses across the study per patient.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
4.6.1 With comorbid ADHD
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
4.6.2 Without comorbid ADHD
Grabowski 2004a 43 37.9(15.2) 19 33(17) R 33.74% 0.31[-0.24,0.85]
Poling 2006 27 47.2(35.4) 24 44.6 (34.9) - 32.86% 0.07[-0.48,0.62]
Poling 2006 30 56.6 (28.7) 24 41.3(31.9) '—.—’ 33.4% 0.5[-0.05,1.05]
Subtotal *** 100 67 i 100% 0.29[-0.02,0.61]
Heterogeneity: Tau?=0; Chi*=1.17, df=2(P=0.56); 1>=0%
Test for overall effect: Z=1.83(P=0.07)
Total *** 100 67 i 100% 0.29[-0.02,0.61]
Heterogeneity: Tau?=0; Chi*=1.17, df=2(P=0.56); 1>=0%
Test for overall effect: Z=1.83(P=0.07)
Test for subgroup differences: Not applicable

(;5 0 0.5 ‘

Favours placebo

1 Favours psychostimulants

Analysis 4.7. Comparison 4 Subgroup analysis: comorbid ADHD
as inclusion criterion, Outcome 7 Sustained heroin abstinence.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
4.7.1 With comorbid ADHD
Subtotal (95% ClI) 0 0 Not estimable
Total events: 0 (Psychostimulants), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
4.7.2 Withou comorbid ADHD
Grabowski 2004a 40/54 15/40 —— 43.36% 1.98[1.28,3.04]
Poling 2006 14/27 11/24 — 31.6% 1.13[0.64,1.99]
Poling 2006 20/30 7/24 —_— 25.04% 2.29[1.17,4.48]
Subtotal (95% CI) 111 88 - 100% 1.72[1.15,2.56]
Total events: 74 (Psychostimulants), 33 (Placebo)
Heterogeneity: Tau?=0.05; Chi?=3.2, df=2(P=0.2); 1>=37.57%
Test for overall effect: Z=2.66(P=0.01)
Total (95% CI) 111 88 - 100% 1.72[1.15,2.56]
Total events: 74 (Psychostimulants), 33 (Placebo)
Heterogeneity: Tau?=0.05; Chi?=3.2, df=2(P=0.2); 1>=37.57%
Test for overall effect: Z=2.66(P=0.01)
Test for subgroup differences: Not applicable
‘ 05 1 > 5
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Analysis 4.8. Comparison 4 Subgroup analysis: comorbid ADHD as inclusion criterion, Outcome 8 ADHD severity.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% Cl

4.8.1With comorbid ADHD ‘
Levin 2007 46 18.8 (10.8) 50 19.6 (14.3) + 39.95% -0.06[-0.46,0.34]
Levin 2015 83 18.1(13.8) 43 25.8 (13.9) —— 41.84% -0.55[-0.93,-0.18]
Schubiner 2002 11 1.9(0.8) 14 2.7(1) — % 18.21% -0.84[-1.67,-0.01]
Subtotal *** 140 107 e 100% -0.41[-0.83,0.01]
Heterogeneity: Tau?=0.07; Chi*=4.43, df=2(P=0.11); 1>=54.85%
Test for overall effect: Z=1.91(P=0.06)
4.8.2 Without comorbid ADHD
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Total *** 140 107 e 100% -0.41[-0.83,0.01]
Heterogeneity: Tau?=0.07; Chi*=4.43, df=2(P=0.11); 1>=54.85%
Test for overall effect: Z=1.91(P=0.06)
Test for subgroup differences: Not applicable ‘ ‘ ‘

-1 0

Favours psychostimulants -2

2 Favours placebo

Analysis 4.9. Comparison 4 Subgroup analysis: comorbid ADHD as
inclusion criterion, Outcome 9 Dropouts due to any adverse events.

Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

4.9.1 With comorbid ADHD ‘

Levin 2007 1/53 1/53 + 4.05% 0[-0.05,0.05]
Levin 2015 0/83 0/43 + 8.69% 0[-0.04,0.04]
Schubiner 2002 0/24 1/24 —'\— 0.93% -0.04[-0.15,0.07]
Subtotal (95% Cl) 160 120 * 13.67% -0[-0.03,0.03]
Total events: 1 (Psychostimulants), 2 (Placebo) ‘

Heterogeneity: Tau?=0; Chi*=0.64, df=2(P=0.73); 1>=0% ‘

Test for overall effect: Z=0.2(P=0.84) ‘

4.9.2 Without comorbid ADHD

Anderson 2009 11/138 6/72 + 1.78% -0[-0.08,0.07]
Dackis 2005 0/30 0/32 —+— 2.94% 0[-0.06,0.06]
Dirsteler-MacFarland 2013 0/15 0/15 —+— 0.75% 0[-0.12,0.12]
Dirsteler-MacFarland 2013 0/15 0/17 —+— 0.83% 0[-0.11,0.11]
Elkashef 2006 0/150 0/150 - 64.77% 0[-0.01,0.01]
Grabowski 2001 7/93 0/35 —+ 2.44% 0.08[0.01,0.14]
Kampman 2015 0/47 2/47 —+r 2.28% -0.04[-0.11,0.03]
Margolin 1995a 2/74 2/75 + 4.04% 0[-0.05,0.05]
Margolin 1995b 2/18 1/19 —T 0.35% 0.06[-0.12,0.23]
Margolin 1997 0/13 0/4 e — 0.14% 0[-0.28,0.28]
Mooney 2009 1/55 0/27 -+ 2.59% 0.02[-0.05,0.08]
Mooney 2015 0/22 0/21 -+ 1.46% 0[-0.09,0.09]

Favours psychostimulants -1 0.5 0 0.5 1 Favours placebo
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Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

Perry 2004 0/11 0/13 —— 0.49% 0[-0.15,0.15]
Schmitz 2014 1/22 1/18 — 0.58% -0.01[-0.15,0.13]
Shearer 2003 5/16 1/14 Tt 0.16% 0.24[-0.02,0.51]
Stine 1995 0/22 1/21 . 0.74% -0.05[-0.17,0.07]
Subtotal (95% Cl) 741 580 86.33% 0[-0.01,0.01]

Total events: 29 (Psychostimulants), 14 (Placebo)
Heterogeneity: Tau?=0; Chi*=12.4, df=15(P=0.65); 1>=0%
Test for overall effect: Z=0.29(P=0.77)

Total (95% CI) 901 700 100% 0[-0.01,0.01]
Total events: 30 (Psychostimulants), 16 (Placebo)
Heterogeneity: Tau?=0; Chi*=12.3, df=18(P=0.83); 1>=0%

Test for overall effect: Z=0.2(P=0.84)

Test for subgroup differences: Chi*=0.09, df=1 (P=0.77), 1>=0%

Favours psychostimulants -1 0.5 0 0.5 1 Favours placebo

Analysis 4.10. Comparison 4 Subgroup analysis: comorbid ADHD as inclusion
criterion, Outcome 10 Dropouts due to cardiovascular adverse events.

Study or subgroup Experimental Control Risk Difference Weight Risk Difference

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
4.10.1 With comorbid ADHD
Levin 2007 0/53 1/53 — 11.29% -0.02[-0.07,0.03]
Levin 2015 0/83 0/43 . 23.21% 0[-0.04,0.04]
Schubiner 2002 0/24 0/24 —t 4.82% 0[-0.08,0.08]
Subtotal (95% Cl) 160 120 ¢ 39.32% -0.01[-0.03,0.02]

Total events: 0 (Experimental), 1 (Control)
Heterogeneity: Tau?=0; Chi?*=0.4, df=2(P=0.82); 1>=0%
Test for overall effect: Z=0.39(P=0.7)

4.10.2 Without comorbid ADHD

Dirsteler-MacFarland 2013 0/15 0/17 —_—t 2.23% 0[-0.11,0.11]
Dirsteler-MacFarland 2013 0/15 0/15 R 2% 0[-0.12,0.12]
Margolin 1995a 0/74 0/75 3 43.39% 0[-0.03,0.03]
Margolin 1997 0/13 0/4 0.37% 0[-0.28,0.28]
Mooney 2015 0/22 0/21 —t 3.91% 0[-0.09,0.09]
Perry 2004 0/11 0/13 e e—— 1.31% 0[-0.15,0.15]
Schmitz 2014 0/22 1/18 e 1.59% -0.06[-0.19,0.08]
Shearer 2003 0/16 0/14 s e— 1.98% 0[-0.12,0.12]
Stine 1995 0/22 0/21 —t 3.91% 0[-0.09,0.09]
Subtotal (95% ClI) 210 198 ¢ 60.68% -0[-0.02,0.02]

Total events: 0 (Experimental), 1 (Control)
Heterogeneity: Tau?=0; Chi*=0.76, df=8(P=1); 1>=0%
Test for overall effect: Z=0.13(P=0.9)

Total (95% Cl) 370 318 ¢ 100% -0[-0.02,0.01]
Total events: 0 (Experimental), 2 (Control)
Heterogeneity: Tau?=0; Chi*=1.2, df=11(P=1); 1>=0%

Favours psychostimulants ~ -0-5 -0.25 0 0.25 0.5 Favours placebo
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Study or subgroup Experimental Control

n/N n/N

Risk Difference Weight
M-H, Random, 95% CI

Risk Difference
M-H, Random, 95% CI

Test for overall effect: Z=0.35(P=0.73)
Test for subgroup differences: Chi*=0.05, df=1 (P=0.82), 1>=0%

Favours psychostimulants

0.5 -0.25 0 0.25 0.5 Favours placebo

Analysis 4.11. Comparison 4 Subgroup analysis: comorbid
ADHD as inclusion criterion, Outcome 11 Serious adverse events.

Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
4.11.1 With ADHD
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Psychostimulants), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
4.11.2 Without ADHD
Dackis 2005 0/30 0/32 k3 40.56% 0[-0.06,0.06]
Kampman 2015 6/47 9/47 — 6.9% -0.06[-0.21,0.08]
Levin 2015 0/83 2/43 i 30.35% -0.05[-0.12,0.02]
Mooney 2015 1/22 1/21 — 9.46% -0[-0.13,0.12]
NCT00142818 6/37 11/42 —t 4.73% -0.1[-0.28,0.08]
Schmitz 2014 1/22 1/18 — 8% -0.01[-0.15,0.13]
Subtotal (95% Cl) 241 203 ¢ 100% -0.02[-0.06,0.01]
Total events: 14 (Psychostimulants), 24 (Placebo)
Heterogeneity: Tau?=0; Chi*=3.28, df=5(P=0.66); 1>=0%
Test for overall effect: Z=1.23(P=0.22)
Total (95% Cl) 241 203 ¢ 100% -0.02[-0.06,0.01]
Total events: 14 (Psychostimulants), 24 (Placebo)
Heterogeneity: Tau?=0; Chi*=3.28, df=5(P=0.66); 1>=0%
Test for overall effect: Z=1.23(P=0.22)
Test for subgroup differences: Not applicable
Favours Psychostimulants -1 0.5 0 0.5 1 Favours Placebo

Comparison 5. Subgroup analysis: Comorbid opioid dependence as inclusion criterion

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Cocaine use assessed by the 8 526 Std. Mean Difference (IV, Ran- 0.16 [-0.02, 0.33]

mean (SD) proportion of co- dom, 95% Cl)

caine-free urinalyses across the

study per patient

1.1 With comorbid opioid depen- 2 166 Std. Mean Difference (IV, Ran- 0.26 [-0.05, 0.58]

dence dom, 95% Cl)

Psychostimulant drugs for cocaine dependence (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.2 Without comorbid opioid de- 6 360 Std. Mean Difference (IV, Ran- 0.13[-0.13,0.38]

pendence dom, 95% Cl)

2 Sustained cocaine abstinence 14 1549 Risk Ratio (M-H, Random, 95% 1.36[1.05, 1.77]
Cl)

2.1 With comorbid opioid depen- 2 200 Risk Ratio (M-H, Random, 95% 1.85[1.23,2.79]

dence Cl)

2.2 Without comorbid opioid de- 12 1349 Risk Ratio (M-H, Random, 95% 1.22[0.91, 1.66]

pendence Cl)

3 Number of patients who finished 24 2205 Risk Ratio (M-H, Random, 95% 1.00[0.93, 1.06]

the study Cl)

3.1 With comorbid opioid depen- 5 403 Risk Ratio (M-H, Random, 95% 1.02[0.91, 1.14]

dence Cl)

3.2 Without comorbid opioid de- 19 1802 Risk Ratio (M-H, Random, 95% 0.98[0.91, 1.07]

pendence Cl)

4 Cocaine craving 6 532 Std. Mean Difference (IV, Ran- -0.12[-0.40, 0.17]
dom, 95% Cl)

4.1 With comorbid opioid depen- 1 125 Std. Mean Difference (IV, Ran- 0.13[-0.22,0.48]

dence dom, 95% Cl)

4.2 Without comorbid opioid de- 5 407 Std. Mean Difference (IV, Ran- -0.25[-0.65, 0.14]

pendence dom, 95% Cl)

5 Depression symptoms severity 2 90 Std. Mean Difference (IV, Ran- -0.07 [-0.48, 0.34]
dom, 95% Cl)

5.1 With comorbid opioid depen- 1 62 Std. Mean Difference (IV, Ran- -0.04 [-0.54, 0.46]

dence dom, 95% Cl)

5.2 Without comorbid opioid de- 1 28 Std. Mean Difference (IV, Ran- -0.13[-0.87,0.61]

pendence dom, 95% Cl)

6 Heroin use assessed by the mean 2 167 Std. Mean Difference (IV, Ran- 0.29[-0.02, 0.61]

(SD) proportion of heroin-free uri- dom, 95% Cl)

nalyses across the study per pa-

tient

6.1 With comorbid opioid depen- 2 167 Std. Mean Difference (IV, Ran- 0.29[-0.02, 0.61]

dence dom, 95% Cl)

6.2 Without comorbid opioid de- 0 0 Std. Mean Difference (IV, Ran- 0.0[0.0, 0.0]

pendence dom, 95% Cl)

7 Sustained heroin abstinence 2 199 Risk Ratio (M-H, Random, 95% 1.72[1.15, 2.56]
Cl)

7.1 With comorbid opioid depen- 2 199 Risk Ratio (M-H, Random, 95% 1.72[1.15, 2.56]

dence

cl)

Psychostimulant drugs for cocaine dependence (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

7.2 Without comorbid opioid de- 0 0 Risk Ratio (M-H, Random, 95% 0.0[0.0, 0.0]

pendence Cl)

8 ADHD severity 3 247 Std. Mean Difference (IV, Ran- -0.41[-0.83,0.01]
dom, 95% Cl)

8.1 With comorbid opioid depen- 0 0 Std. Mean Difference (IV, Ran- 0.0[0.0, 0.0]

dence dom, 95% Cl)

8.2 Without comorbid opioid de- 3 247 Std. Mean Difference (IV, Ran- -0.41[-0.83,0.01]

pendence dom, 95% Cl)

9 Dropouts due to any adverse 18 1601 Risk Difference (M-H, Random, 0.00[-0.01, 0.01]

events 95% Cl)

9.1 With comorbid opioid depen- 4 265 Risk Difference (M-H, Random, 0.00 [-0.04, 0.05]

dence 95% Cl)

9.2 Without comorbid opioid de- 14 1336 Risk Difference (M-H, Random, 0.00[-0.01, 0.01]

pendence 95% Cl)

10 Dropouts due to cardiovascular 11 688 Risk Difference (M-H, Random, -0.00 [-0.02, 0.01]

adverse events 95% Cl)

10.1 With comorbid opioid depen- 3 228 Risk Difference (M-H, Random, 0.0[-0.02,0.02]

dence 95% Cl)

10.2 Without comorbid opioid de- 8 460 Risk Difference (M-H, Random, -0.01 [-0.03, 0.02]

pendence 95% Cl)

11 Serious adverse events 6 444 Risk Difference (M-H, Random, -0.02 [-0.06, 0.01]
95% Cl)

11.1 With comorbid opioid depen- 0 0 Risk Difference (M-H, Random, 0.0[0.0, 0.0]

dence 95% Cl)

11.2 Without comorbid opioid de- 6 444 Risk Difference (M-H, Random, -0.02 [-0.06, 0.01]

pendence

95% Cl)

Analysis 5.1. Comparison 5 Subgroup analysis: Comorbid opioid dependence as inclusion criterion, Outcome
1 Cocaine use assessed by the mean (SD) proportion of cocaine-free urinalyses across the study per patient.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% Cl
5.1.1 With comorbid opioid dependence
Grabowski 2004a 41 21(16.8) 19 16.1(16.9) s 10.09% 0.29[-0.26,0.83]
Poling 2006 30 37.7(35.2) 24 32.3(30.6) e 10.42% 0.16[-0.38,0.7]
Poling 2006 27 53.4 (36) 25 40.1 (39) e 10.02% 0.35[-0.2,0.9]
Subtotal *** 98 68 @ 30.52% 0.26[-0.05,0.58]
Heterogeneity: Tau?=0; Chi?=0.24, df=2(P=0.89); I*>=0%
Test for overall effect: Z=1.65(P=0.1)

Favours placebo -1 0 1 2 Favours psychostimulants
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Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
5.1.2 Without comorbid opioid dependence
Grabowski 1997 25 30.7 (40) 24 43.8(41) —— 9.48% -0.32[-0.88,0.25]
Levin 2007 53 27 (29) 53 30(29) — 20.63% -0.1[-0.48,0.28]
Morgan 2016 30 52(49.3) 27 26 (36.4) s a— 10.65% 0.59[0.06,1.12]
Schubiner 2002 24 50 (50) 24 42 (32) — T 9.37% 0.19[-0.38,0.75]
Shearer 2003 16 38.6 (34.3) 14 27.1(30) I e e— 5.77% 0.35[-0.38,1.07]
Shoptaw 2008 37 13.1(14.2) 33 10.3 (11.2) e 13.57% 0.22[-0.26,0.69]
Subtotal *** 185 175 - 69.48% 0.13[-0.13,0.38]
Heterogeneity: Tau?=0.03; Chi®=7.18, df=5(P=0.21); 1>=30.32%
Test for overall effect: Z=0.97(P=0.33)
Total *** 283 243 <@ 100% 0.16[-0.02,0.33]
Heterogeneity: Tau?=0; Chi*=8.05, df=8(P=0.43); 1?=0.61%
Test for overall effect: Z=1.79(P=0.07)
Test for subgroup differences: Chi?=0.45, df=1 (P=0.5), I*=0%
B 1 0 1 >

Favours placebo

Analysis 5.2. Comparison 5 Subgroup analysis: Comorbid opioid

dependence as inclusion criterion, Outcome 2 Sustained cocaine abstinence.

Favours psychostimulants

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio

timulants

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

5.2.1 With comorbid opioid dependence
Grabowski 2004a 24/54 7/40 8.22% 2.54[1.22,5.3]
Poling 2006 13/30 6/24 7.27% 1.73[0.78,3.88]
Poling 2006 15/27 9/25 10.16% 1.54[0.83,2.87]
Subtotal (95% Cl) 111 89 25.65% 1.85[1.23,2.79]
Total events: 52 (Psychostimulants), 22 (Placebo) ‘
Heterogeneity: Tau?=0; Chi?*=1.1, df=2(P=0.58); 1>=0% ‘
Test for overall effect: Z=2.96(P=0) ‘
5.2.2 Without comorbid opioid dependence
Anderson 2009 22/138 7/72 7.32% 1.64[0.74,3.65]
Dackis 2005 10/30 4/32 4.89% 2.67[0.94,7.6]
Dackis 2012 46/135 23/75 15.13% 1.11[0.73,1.68]
Elkashef 2006 7/150 12/150 6.14% 0.58[0.24,1.44]
Kampman 2015 11/47 4/47 4.72% 2.75[0.94,8.02]
Levin 2007 8/53 9/53 6.47% 0.89[0.37,2.13]
Levin 2015 21/83 3/43 4.18% 3.63[1.15,11.48]
Schmitz 2012 2/22 1/8 1.24% 0.73[0.08,6.97]
Schmitz 2012 1/20 1/8 0.92% 0.4[0.03,5.65]
Schmitz 2014 9/22 10/18 9.63% 0.74[0.38,1.41]
Shearer 2003 7/16 4/14 5.28% 1.53[0.56,4.15]
Shoptaw 2008 6/37 3/33 3.39% 1.78[0.48,6.57]
Stine 1995 5/22 6/21 5.05% 0.8[0.29,2.22]
Subtotal (95% Cl) 775 574 74.35% 1.22[0.91,1.66]

Total events: 155 (Psychostimulants), 87 (Placebo)

Favours placebo

Favours psychostimulants

Psychostimulant drugs for cocaine dependence (Review)
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Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio

timulants

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Heterogeneity: Tau?=0.07; Chi*=16.22, df=12(P=0.18); 1>=26.02%
Test for overall effect: Z=1.31(P=0.19)
Total (95% CI) 886 663 100% 1.36[1.05,1.77]
Total events: 207 (Psychostimulants), 109 (Placebo)
Heterogeneity: Tau?=0.07; Chi*=20.71, df=15(P=0.15); 1>=27.56%
Test for overall effect: Z=2.35(P=0.02)
Test for subgroup differences: Chi*=2.57, df=1 (P=0.11), 1’=61.04%
Favours placebo Favours psychostimulants
Analysis 5.3. Comparison 5 Subgroup analysis: Comorbid opioid dependence
as inclusion criterion, Outcome 3 Number of patients who finished the study.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio

timulants

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
5.3.1 With comorbid opioid dependence
Grabowski 2004a 24/54 10/40 S — 1.14% 1.78[0.96,3.29]
Margolin 1995a 63/74 62/75 - 21.74% 1.03[0.89,1.19]
Margolin 1995b 15/18 15/19 —rt 4.46% 1.06[0.77,1.44]
Margolin 1997 10/13 4/4 —tT 2.44% 0.83[0.55,1.27]
Poling 2006 17/30 15/24 . — 2.22% 0.91[0.58,1.41]
Poling 2006 15/27 15/25 — 1.99% 0.93[0.58,1.47]
Subtotal (95% CI) 216 187 & 33.99% 1.02[0.91,1.14]
Total events: 144 (Psychostimulants), 121 (Placebo)
Heterogeneity: Tau?=0; Chi*=4.98, df=5(P=0.42); 1>=0%
Test for overall effect: Z=0.37(P=0.71)
5.3.2 Without comorbid opioid dependence
Anderson 2009 83/138 42/72 — 7.61% 1.03[0.81,1.31]
Dackis 2005 19/30 21/32 —t— 3.14% 0.97[0.67,1.4]
Dackis 2012 83/135 37/75 Tt 6.11% 1.25[0.96,1.63]
Elkashef 2006 97/150 110/150 — 18.48% 0.88[0.76,1.03]
Grabowski 1997 12/25 12/24 e e— 1.32% 0.96[0.54,1.7]
Grabowski 2001 23/93 8/35 - 0.87% 1.08[0.53,2.19]
Kampman 2015 34/47 37/47 — 8.07% 0.92[0.73,1.16]
Levin 2007 23/53 24/53 —— 2.36% 0.96[0.63,1.47]
Levin 2015 64/83 29/43 e 7.57% 1.14[0.9,1.45]
Mooney 2009 17/55 8/27 - 0.87% 1.04[0.52,2.11]
Mooney 2015 12/22 15/21 e 1.97% 0.76[0.48,1.22]
NCT00142818 24/37 20/42 I 2.75% 1.36[0.92,2.02]
Perry 2004 3/11 5/13 + 0.31% 0.71[0.22,2.32]
Schmitz 2012 4/20 1/8 + > 0.1% 1.6[0.21,12.21]
Schmitz 2012 5/22 1/8 + > 0.11% 1.82[0.25,13.28]
Schmitz 2014 9/22 12/18 S e— 1.2% 0.61[0.34,1.12]
Schubiner 2002 11/24 14/24 e — 1.42% 0.79[0.45,1.36]
Shearer 2003 6/16 5/14 0.48% 1.05[0.41,2.7]
Shoptaw 2008 7/37 5/33 - 0.39% 1.25[0.44,3.56]
Stine 1995 9/22 9/21 — = 0.87% 0.95[0.47,1.93]
6.2 015 1 2‘ ‘

Favours placebo

5 Favours psychostimulants

Psychostimulant drugs for cocaine dependence (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

120



- Coch rane Trusted evidence.
= . Informed decisions.
- Li b ra ry Better health.

Cochrane Database of Systematic Reviews

Study or subgroup Psychos- Placebo
timulants

n/N n/N

Risk Ratio Weight Risk Ratio

M-H, Random, 95% CI M-H, Random, 95% CI

Subtotal (95% Cl) 1042 760
Total events: 545 (Psychostimulants), 415 (Placebo)

Heterogeneity: Tau?=0; Chi*=15.14, df=19(P=0.71); 1>=0%

Test for overall effect: Z=0.41(P=0.68)

Total (95% CI) 1258 947
Total events: 689 (Psychostimulants), 536 (Placebo)

Heterogeneity: Tau?=0; Chi?=20.05, df=25(P=0.74); 1>=0%

Test for overall effect: Z=0.11(P=0.91)

Test for subgroup differences: Chi*=0.29, df=1 (P=0.59), 1>=0%

# 66.01% 0.98[0.91,1.07]

Favours placebo

|

|

|

|
¢ 100% 1[0.93,1.06]
|

|

|

1

2 5 Favours psychostimulants

Analysis 5.4. Comparison 5 Subgroup analysis: Comorbid opioid
dependence as inclusion criterion, Outcome 4 Cocaine craving.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
5.4.1 With comorbid opioid dependence
Margolin 1995a 63 26 (24.6) 62 22.8(24.1) —Te— 26.2% 0.13[-0.22,0.48]
Subtotal *** 63 62 e 26.2% 0.13[-0.22,0.48]
Heterogeneity: Not applicable
Test for overall effect: Z=0.73(P=0.47)
5.4.2 Without comorbid opioid dependence
Elkashef 2006 150 3.6(3.1) 150 3.3(3.8) —— 34.25% 0.09[-0.14,0.31]
Mooney 2015 22 17.5 (15.5) 21 28.7 (14.7) — 14.15% -0.73[-1.35,-0.11]
Perry 2004 11 13.2(30.3) 13 32.1(35.7) —_— 9.36% -0.55[-1.37,0.27]
Shoptaw 2008 7 0.5(1.1) 5 1.8(3.5) 5.13% -0.51[-1.68,0.67]
Stine 1995 15 4.2(6.2) 13 4.3(7.6) — 10.91% -0.01[-0.76,0.73]
Subtotal *** 205 202 - 73.8% -0.25[-0.65,0.14]
Heterogeneity: Tau?=0.09; Chi?=7.99, df=4(P=0.09); 1>=49.96%
Test for overall effect: Z=1.24(P=0.21)
Total *** 268 264 - 100% -0.12[-0.4,0.17]
Heterogeneity: Tau?=0.05; Chi*=8.81, df=5(P=0.12); 1>=43.23%
Test for overall effect: Z=0.82(P=0.41)
Test for subgroup differences: Chi?=2, df=1 (P=0.16), 1*=49.93%

Favours psychostimulants -2 -1 0 1 2 Favours placebo

Analysis 5.5. Comparison 5 Subgroup analysis: Comorbid opioid
dependence as inclusion criterion, Outcome 5 Depression symptoms severity.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
5.5.1 With comorbid opioid dependence
Poling 2006 17 5.7 (6) 15 6.6 (6.3) i 35.49% -0.14[-0.84,0.55]
Favours psychostimulants -1 0.5 0 0.5 1 Favours placebo
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Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Poling 2006 15 6.2 (6.6) 15 5.8 (5.9) }l 33.48% 0.06[-0.65,0.78]

Subtotal *** 32 30 ‘- 68.97% -0.04[-0.54,0.46]

Heterogeneity: Tau?=0; Chi*=0.16, df=1(P=0.69); 1>=0%
Test for overall effect: Z=0.17(P=0.86)

5.5.2 Without comorbid opioid dependence
Stine 1995 15 12(7.7) 13 13(7.2) & 31.03% -0.13[-0.87,0.61]
Subtotal *** 15 13 e —— 31.03% -0.13[-0.87,0.61]
Heterogeneity: Not applicable

Test for overall effect: Z=0.34(P=0.73)

Total *** 47 43 —~— 100% -0.07[-0.48,0.34]
Heterogeneity: Tau?=0; Chi*=0.2, df=2(P=0.91); I>=0%

Test for overall effect: Z=0.33(P=0.74)

Test for subgroup differences: Chi*=0.04, df=1 (P=0.85), 1>=0%

Favours psychostimulants -1 0.5 0 0.5 1 Favours placebo

Analysis 5.6. Comparison 5 Subgroup analysis: Comorbid opioid dependence as inclusion criterion, Outcome
6 Heroin use assessed by the mean (SD) proportion of heroin-free urinalyses across the study per patient.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.6.1 With comorbid opioid dependence

Grabowski 2004a 43 37.9(15.2) 19 33(17) B . E—— 33.74% 0.31[-0.24,0.85]

Poling 2006 30 56.6 (28.7) 24 41.3(31.9) -—.—’ 33.4% 0.5[-0.05,1.05]

Poling 2006 27 47.2(35.4) 24 44.6 (34.9) e b — 32.86% 0.07[-0.48,0.62]

Subtotal *** 100 67 i 100% 0.29[-0.02,0.61]

Heterogeneity: Tau?=0; Chi*=1.17, df=2(P=0.56); 1>=0%
Test for overall effect: Z=1.83(P=0.07)

5.6.2 Without comorbid opioid dependence
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total *** 100 67 i 100% 0.29[-0.02,0.61]
Heterogeneity: Tau?=0; Chi*=1.17, df=2(P=0.56); 1>=0%
Test for overall effect: Z=1.83(P=0.07)

Test for subgroup differences: Not applicable

Favours placebo -1 0.5 0 0.5 1 Favours psychostimulants
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Analysis 5.7. Comparison 5 Subgroup analysis: Comorbid opioid
dependence as inclusion criterion, Outcome 7 Sustained heroin abstinence.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

5.7.1 With comorbid opioid dependence

Grabowski 2004a 40/54 15/40 —— 43.36% 1.98[1.28,3.04]
Poling 2006 20/30 7/24 e — 25.04% 2.29[1.17,4.48]
Poling 2006 14/27 11/24 EEEE — 31.6% 1.13[0.64,1.99]
Subtotal (95% Cl) 111 88 - 100% 1.72[1.15,2.56]

Total events: 74 (Psychostimulants), 33 (Placebo)
Heterogeneity: Tau?=0.05; Chi*=3.2, df=2(P=0.2); 1>=37.57%
Test for overall effect: Z=2.66(P=0.01)

5.7.2 Without comorbid opioid dependence
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Psychostimulants), 0 (Placebo)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95% CI) 111 88 - 100% 1.72[1.15,2.56]
Total events: 74 (Psychostimulants), 33 (Placebo)
Heterogeneity: Tau?=0.05; Chi*=3.2, df=2(P=0.2); 1>=37.57%
Test for overall effect: Z=2.66(P=0.01)

Test for subgroup differences: Not applicable

Favours placebo 02 0.5 1 2 5 Favours psychostimulants

Analysis 5.8. Comparison 5 Subgroup analysis: Comorbid opioid
dependence as inclusion criterion, Outcome 8 ADHD severity.

Study or subgroup Psychostimulants Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

5.8.1 With comorbid opioid dependence
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

5.8.2 Without comorbid opioid dependence

Levin 2007 46 18.8(10.8) 50  19.6(14.3) —.— 39.95% -0.06[-0.46,0.34]
Levin 2015 83  18.1(13.8) 43 258(13.9) —— 41.84% -0.55[-0.93,-0.18]
Schubiner 2002 1 1.9(0.8) 14 2.7(1) _ 18.21% -0.84[-1.67,-0.01]
Subtotal *** 140 107 - 100% -0.41[-0.83,0.01]

Heterogeneity: Tau?=0.07; Chi*=4.43, df=2(P=0.11); 1>=54.85%
Test for overall effect: Z=1.91(P=0.06)

Total *** 140 107 o 100% -0.41[-0.83,0.01]
Heterogeneity: Tau?=0.07; Chi*=4.43, df=2(P=0.11); 1>=54.85%
Test for overall effect: Z=1.91(P=0.06)

Test for subgroup differences: Not applicable

Favours psychostimulants -2 -1 0 1 2 Favours placebo
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Analysis 5.9. Comparison 5 Subgroup analysis: Comorbid opioid dependence
as inclusion criterion, Outcome 9 Dropouts due to any adverse events.

Study or subgroup Psychos- Placebo Risk Difference Weight Risk Difference
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
5.9.1 With comorbid opioid dependence
Diirsteler-MacFarland 2013 0/15 0/15 —— 0.75% 0[-0.12,0.12]
Diirsteler-MacFarland 2013 0/15 0/17 —— 0.83% 0[-0.11,0.11]
Margolin 1995a 2/74 2/75 -+ 4.04% 0[-0.05,0.05]
Margolin 1995b 2/18 1/19 T 0.35% 0.06[-0.12,0.23]
Margolin 1997 0/13 0/4 e — 0.14% 0[-0.28,0.28]
Subtotal (95% Cl) 135 130 ¢ 6.11% 0[-0.04,0.05]
Total events: 4 (Psychostimulants), 3 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.45, df=4(P=0.98); 1>=0%
Test for overall effect: Z=0.17(P=0.87)
5.9.2 Without comorbid opioid dependence
Anderson 2009 11/138 6/72 —+ 1.78% -0[-0.08,0.07]
Dackis 2005 0/30 0/32 -+ 2.94% 0[-0.06,0.06]
Elkashef 2006 0/150 0/150 . 64.77% 0[-0.01,0.01]
Grabowski 2001 7/93 0/35 —+ 2.44% 0.08[0.01,0.14]
Kampman 2015 0/47 2/47 —+ 2.28% -0.04[-0.11,0.03]
Levin 2007 1/53 1/53 + 4.05% 0[-0.05,0.05]
Levin 2015 0/83 0/43 + 8.69% 0[-0.04,0.04]
Mooney 2009 1/55 0/27 -+ 2.59% 0.02[-0.05,0.08]
Mooney 2015 0/22 0/21 -+ 1.46% 0[-0.09,0.09]
Perry 2004 0/11 0/13 —— 0.49% 0[-0.15,0.15]
Schmitz 2014 1/22 1/18 — 0.58% -0.01[-0.15,0.13]
Schubiner 2002 0/24 1/24 —— 0.93% -0.04[-0.15,0.07]
Shearer 2003 5/16 1/14 Tt 0.16% 0.24[-0.02,0.51]
Stine 1995 0/22 1/21 . 0.74% -0.05[-0.17,0.07]
Subtotal (95% Cl) 766 570 93.89% 0[-0.01,0.01]
Total events: 26 (Psychostimulants), 13 (Placebo)
Heterogeneity: Tau?=0; Chi*=11.72, df=13(P=0.55); 1>=0%
Test for overall effect: Z=0.16(P=0.87)
Total (95% CI) 901 700 100% 0[-0.01,0.01]
Total events: 30 (Psychostimulants), 16 (Placebo)
Heterogeneity: Tau?=0; Chi*=12.3, df=18(P=0.83); 1>=0%
Test for overall effect: Z=0.2(P=0.84)
Test for subgroup differences: Chi?=0.01, df=1 (P=0.9), I*=0% ‘ ‘ ‘ ‘
Favours psychostimulants -1 0.5 0 0.5 1 Favours placebo

Analysis 5.10. Comparison 5 Subgroup analysis: Comorbid opioid dependence as
inclusion criterion, Outcome 10 Dropouts due to cardiovascular adverse events.

Study or subgroup Experimental Control Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
5.10.1 With comorbid opioid dependence
Dirsteler-MacFarland 2013 0/15 0/15 ‘ R ‘ ‘ 2% 0[-0.12,0.12]
Favours psychostimulants ~ -0-5 -0.25 0 0.25 0.5 Favours placebo
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Study or subgroup Experimental Control Risk Difference Weight Risk Difference

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Dursteler-MacFarland 2013 0/15 0/17 + 2.23% 0[-0.11,0.11]
Margolin 1995a 0/74 0/75 i 43.39% 0[-0.03,0.03]
Margolin 1997 0/13 0/4 0.37% 0[-0.28,0.28]
Subtotal (95% Cl) 117 111 L 2 47.98% 0[-0.02,0.02]

Total events: 0 (Experimental), 0 (Control)
Heterogeneity: Tau?=0; Chi*=0, df=3(P=1); 1*=0%

Test for overall effect: Not applicable

5.10.2 Without comorbid opioid dependence

Levin 2007 0/53 1/53 —H= 11.29% -0.02[-0.07,0.03]
Levin 2015 0/83 0/43 -+ 23.21% 0[-0.04,0.04]
Mooney 2015 0/22 0/21 -t 3.91% 0[-0.09,0.09]
Perry 2004 0/11 0/13 S — 1.31% 0[-0.15,0.15]
Schmitz 2014 0/22 1/18 —t T 1.59% -0.06[-0.19,0.08]
Schubiner 2002 0/24 0/24 —t 4.82% 0[-0.08,0.08]
Shearer 2003 0/16 0/14 e —— 1.98% 0[-0.12,0.12]
Stine 1995 0/22 0/21 -t 3.91% 0[-0.09,0.09]
Subtotal (95% CI) 253 207 2 52.02% -0.01[-0.03,0.02]

Total events: 0 (Experimental), 2 (Control)
Heterogeneity: Tau?=0; Chi*=1.04, df=7(P=0.99); 1>=0%
Test for overall effect: Z=0.48(P=0.63)

Total (95% CI) 370 318 ¢ 100% -0[-0.02,0.01]
Total events: 0 (Experimental), 2 (Control)

Heterogeneity: Tau?=0; Chi*=1.2, df=11(P=1); 1>=0%

Test for overall effect: Z=0.35(P=0.73)

Test for subgroup differences: Chi*=0.11, df=1 (P=0.74), 1>=0%

Favours psychostimulants 05 025 0 0.25 0.5 Favours placebo

Analysis 5.11. Comparison 5 Subgroup analysis: Comorbid opioid
dependence as inclusion criterion, Outcome 11 Serious adverse events.

Study or subgroup Experimental Control Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

5.11.1 With comorbid opioid dependence
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Experimental), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

5.11.2 Without comorbid opioid dependence

Dackis 2005 0/30 0/32 3 40.56% 0[-0.06,0.06]
Kampman 2015 6/47 9/47 — 6.9% -0.06[-0.21,0.08]
Levin 2015 0/83 2/43 - 30.35% -0.05[-0.12,0.02]
Mooney 2015 1/22 121 —— 9.46% -0[-0.13,0.12]
NCT00142818 6/37 11/42 — 4.73% -0.1[-0.28,0.08]
Schmitz 2014 1/22 1/18 —— 8% -0.01[-0.15,0.13]
Subtotal (95% Cl) 241 203 4 100% -0.02[-0.06,0.01]

Total events: 14 (Experimental), 24 (Control)

Favours Psychostimulants -1 0.5 0 0.5 1 Favours Placebo
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Study or subgroup Experimental Control Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Heterogeneity: Tau?=0; Chi*=3.28, df=5(P=0.66); 1>=0%
Test for overall effect: Z=1.23(P=0.22)
Total (95% Cl) 241 203 L 100% -0.02[-0.06,0.01]

Total events: 14 (Experimental), 24 (Control)
Heterogeneity: Tau?=0; Chi*=3.28, df=5(P=0.66); 1>=0%
Test for overall effect: Z=1.23(P=0.22)

Test for subgroup differences: Not applicable

Favours Psychostimulants

-1 -0.5 0 0.5 1 Favours Placebo

Comparison 6. Psychostimulants vs placebo: sensitivity analyses of the safety measures

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Dropouts due to any adverse events 18 1601 Risk Ratio (M-H, Random, 1.11[0.60, 2.02]
95% Cl)
2 Dropouts due to cardiovascular ad- 11 688 Risk Ratio (M-H, Random, 0.48[0.09, 2.70]

verse events

95% Cl)

Analysis 6.1. Comparison 6 Psychostimulants vs placebo: sensitivity analyses

of the safety measures, Outcome 1 Dropouts due to any adverse events.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Anderson 2009 11/138 6/72 + 40.15% 0.96[0.37,2.48]
Dackis 2005 0/30 0/32 Not estimable
Diirsteler-MacFarland 2013 0/15 0/15 Not estimable
Diirsteler-MacFarland 2013 0/15 0/17 Not estimable
Elkashef 2006 0/150 0/150 Not estimable
Grabowski 2001 7/93 0/35 4.53% 5.74[0.34,98.01]
Kampman 2015 0/47 241 4 4.03% 0.2[0.01,4.06]
Levin 2007 1/53 1/53 4.84% 1[0.06,15.57]
Levin 2015 0/83 0/43 Not estimable
Margolin 1995a 2/74 2/75 9.76% 1.01[0.15,7.01]
Margolin 1995b 2/18 1/19 — T 6.82% 2.11[0.21,21.32]
Margolin 1997 0/13 0/4 Not estimable
Mooney 2009 1/55 0/27 3.63% 1.5[0.06,35.65]
Mooney 2015 1/22 1/21 4.98% 0.95[0.06,14.3]
Perry 2004 0/11 0/13 Not estimable
Schmitz 2014 1/22 1/18 5% 0.82[0.05,12.19]
Schubiner 2002 0/24 1/24 3.67% 0.33[0.01,7.8]
Shearer 2003 5/16 1/14 e 8.91% 4.38[0.58,33.1]
Stine 1995 0/22 1/21 3.68% 0.32[0.01,7.42]
6,01 011 1 1‘0 10(;

Favours psychostimulants

Favours placebo
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Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio
timulants
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Total (95% CI) 901 700 ’ 100% 1.11[0.6,2.02]
Total events: 31 (Psychostimulants), 17 (Placebo) ‘
Heterogeneity: Tau?=0; Chi*=6, df=11(P=0.87); 1>=0% ‘
Test for overall effect: Z=0.33(P=0.74) ‘ ‘ ‘ ‘ ‘
1

Favours psychostimulants 001 0.1 10 100 Favours placebo

Analysis 6.2. Comparison 6 Psychostimulants vs placebo: sensitivity analyses of
the safety measures, Outcome 2 Dropouts due to cardiovascular adverse events.

Study or subgroup Psychos- Placebo Risk Ratio Weight Risk Ratio

timulants

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Diirsteler-MacFarland 2013 0/15 0/17 Not estimable
Dirsteler-MacFarland 2013 0/15 0/15 Not estimable
Levin 2007 0/53 1/53 b 29.39% 0.33[0.01,8]
Levin 2015 0/83 0/43 Not estimable
Margolin 1995a 0/74 0/75 Not estimable
Margolin 1997 0/13 0/4 Not estimable
Mooney 2015 1/22 1/21 L 40.54% 0.95[0.06,14.3]
Perry 2004 0/11 0/13 Not estimable
Schmitz 2014 0/22 1/18 b 30.07% 0.28[0.01,6.38]
Schubiner 2002 0/24 0/24 Not estimable
Shearer 2003 0/16 0/14 Not estimable
Stine 1995 0/22 0/21 Not estimable
Total (95% Cl) 370 318 el 100% 0.48[0.09,2.7]
Total events: 1 (Psychostimulants), 3 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.42, df=2(P=0.81); 1>=0%
Test for overall effect: Z=0.83(P=0.41)

Favours psychostimulants ~ 0.01 0.1 1 10 100 Favours placebo

ADDITIONAL TABLES

Table 1. Criteria for the assessment of the risk of bias in RCT

Item Judgment Description

1. Random sequence Low risk The investigators describe a random component in the sequence generation
generation (selection process such as: random number table; computerised random number gener-
bias) ator; coin tossing; shuffling cards or envelopes; throwing dice; drawing of lots;

minimisation.

High risk The investigators describe a non-random component in the sequence genera-
tion process such as: odd or even date of birth; date (or day) of admission; hos-
pital or clinic record number; alternation; judgement of the clinician; results of
a laboratory test or a series of tests; availability of the intervention.
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Table 1. Criteria for the assessment of the risk of bias in RCT (continued)

Unclear risk

Insufficient information about the sequence generation process to permit
judgement of low or high risk

2. Allocation conceal- Low risk
ment (selection bias)

Investigators enrolling participants could not foresee assignment because 1 of
the following, or an equivalent method, was used to conceal allocation: cen-
tral allocation (including telephone, web-based, and pharmacy-controlled,
randomisation); sequentially numbered drug containers of identical appear-
ance; sequentially numbered, opaque, sealed envelopes.

High risk

Investigators enrolling participants could possibly foresee assignments be-
cause 1 of the following methods was used: open random allocation sched-
ule (e.g. a list of random numbers); assignment envelopes without appropriate
safeguards (e.g. if envelopes were unsealed or nonopaque or not sequentially
numbered); alternation or rotation; date of birth; case record number; any oth-
er explicitly unconcealed procedure.

Unclear risk

Insufficient information to permit judgement of low or high risk. This is usually
the case if the method of concealment is not described or not described in suf-
ficient detail to allow a definite judgement.

3. Blinding of partic- Low risk
ipants and providers
(performance bias)

Objective outcomes

No blinding or incomplete blinding, but the review authors judge that the out-
come is not likely to be influenced by lack of blinding;

Blinding of participants and key study personnel ensured, and unlikely that
the blinding could have been broken.

High risk

No blinding or incomplete blinding, and the outcome is likely to be influenced
by lack of blinding;

Blinding of key study participants and personnel attempted, but likely that the
blinding could have been broken, and the outcome is likely to be influenced by
lack of blinding

Unclear risk

Insufficient information to permit judgement of low or high risk

4. Blinding of partic- Low risk
ipants and providers

Blinding of participants and providers ensured and unlikely that the blinding
could have been broken

(performance bias)

o High risk
Subjective outcomes

No blinding orincomplete blinding, and the outcome is likely to be influenced
by lack of blinding;

Blinding of key study participants and personnel attempted, but likely that the
blinding could have been broken, and the outcome is likely to be influenced by
lack of blinding

Unclear risk

Insufficient information to permit judgement of low or high risk

5. Blinding of outcome Low risk
assessor (detection
bias)

Objective outcomes

No blinding of outcome assessment, but the review authors judge that the out-
come measurement is not likely to be influenced by lack of blinding

Blinding of outcome assessment ensured, and unlikely that the blinding could
have been broken

High risk

No blinding of outcome assessment, and the outcome measurement is likely
to be influenced by lack of blinding;

Blinding of outcome assessment, but likely that the blinding could have been
broken, and the outcome measurement is likely to be influenced by lack of
blinding

Psychostimulant drugs for cocaine dependence (Review)
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Table 1. Criteria for the assessment of the risk of bias in RCT (continued)

Unclear risk

Insufficient information to permit judgement of low or high risk

6.Blinding of outcome Low risk
assessor (detection

Blinding of outcome assessment ensured, and unlikely that the blinding could
have been broken

bias)

o High risk
Subjective outcomes

No blinding of outcome assessment, and the outcome measurement is likely
to be influenced by lack of blinding;

Blinding of outcome assessment, but likely that the blinding could have been
broken, and the outcome measurement is likely to be influenced by lack of
blinding

Unclear risk

Insufficient information to permit judgement of low or high risk

7.Incomplete outcome  Low risk
data (attrition bias)

For all outcomes except
retention in treatment

No missing outcome data;

Reasons for missing outcome data unlikely to be related to true outcome (for
survival data, censoring unlikely to introduce bias);

Missing outcome data balanced in numbers across intervention groups, with
similar reasons for missing data across groups;

For dichotomous outcome data, the proportion of missing outcomes com-
pared with observed event risk not enough to have a clinically relevant impact
on the intervention effect estimate;

For continuous outcome data, plausible effect size (difference in means or
standardised difference in means) among missing outcomes not enough to
have a clinically relevant impact on observed effect size;

Missing data have been imputed using appropriate methods;

All randomised participants are reported/analysed in the group they were allo-
cated to by randomisation irrespective of non-adherence and co-interventions
(intention-to-treat)

High risk

Reason for missing outcome data likely to be related to true outcome, with
eitherimbalance in numbers or reasons for missing data across intervention
groups;

For dichotomous outcome data, the proportion of missing outcomes com-
pared with observed event risk enough to induce clinically relevant bias in in-
tervention effect estimate;

For continuous outcome data, plausible effect size (difference in means or
standardised difference in means) among missing outcomes enough to induce
clinically relevant bias in observed effect size;

'As-treated' analysis done with substantial departure of the intervention re-
ceived from that assigned at randomisation.

Unclear risk

Insufficient information to permit judgement of low or high risk (e.g. num-
ber randomised not stated, no reasons for missing data provided; number of
dropouts not reported for each group)

8. Selective reporting Low risk
(reporting bias)

The study protocol is available and all of the study's pre-specified (primary
and secondary) outcomes that are of interest in the review have been reported
in the pre-specified way;
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Table 1. Criteria for the assessment of the risk of bias in RCT (continued)
The study protocol is not available but it is clear that the published reports in-
clude all expected outcomes, including those that were pre-specified (convinc-
ing text of this nature may be uncommon).

High risk Not all of the study’s pre-specified primary outcomes have been reported;

1 or more primary outcomes is reported using measurements, analysis meth-
ods or subsets of the data (e.g. subscales) that were not pre-specified;

1 or more reported primary outcomes were not pre-specified (unless clear jus-
tification for their reporting is provided, such as an unexpected adverse ef-
fect);

1 or more outcomes of interest in the review are reported incompletely so that
they cannot be entered in a meta-analysis;

The study report fails to include results for a key outcome that would be ex-
pected to have been reported for such a study.

Unclear risk Insufficient information to permit judgement of low or high risk
9. Other bias Low risk The study appears to be free from other sources of bias.
High risk There is at least 1 important risk of bias. For example, the study:

Had a potential source of bias related to the specific study design used;

Stopped early due to some data-dependent process (including a formal-stop-
ping rule);

Had extreme baseline imbalance;
Has been claimed to have been fraudulent; or

Had some other problem.

Unclear risk There may be a risk of bias, but there is either:
Insufficient information to assess whether an important risk of bias exists; or

Insufficient rationale or evidence that an identified problem will introduce
bias.

Table 2. Baseline characteristics of the patients included in the clinical trials of the meta-analysis?2

Sample size (N) 2366
Sex 25.3
% female

Age 39.6

Mean age (years)

Ethnicity 39.3
% white 47.6
% black 13.1
Psychostimulant drugs for cocaine dependence (Review) 130
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Table 2. Baseline characteristics of the patients included in the clinical trials of the meta-analysis?2 (continued)
% other

Employment status 39.3

% currently employed

Days of cocaine use/month 10.6-17.8
Range
Length of cocaine use 7.7-22.4

Range of mean lifetime cocaine use (years)

Route of cocaine use 23.8
% intranasal 60.8
% intrapulmonary 14.7

% intravenous

Comorbidities 21.4
% opioid dependence 10.4

% alcohol dependence

aBaseline patient characteristics are presented for trials reporting this information. Sex was available for all studies; age for all studies but
one; ethnicity, for 22 studies; the presence of opioid and alcohol dependence, for 24 and 19, respectively; lifetime cocaine use, for 17; days
of cocaine use in a month, for 15; employment, for 9; and route of cocaine use, for 13.

APPENDICES

Appendix 1. Search strategies January 2010

Relevant randomised trials were identified by searching the following electronic databases:

Cochrane Central Register of Controlled Trials (The Cochrane Library 2008, issue 4)
MEDLINE (January 1966 to January 2009)

Embase (January 1988 to January 2009)

PsycINFO (1985 to January 2009)

Call S

CENTRAL (The Cochrane Library 2008, issue 4) (09 January 2009)

#1. Cocaine-Related Disorders:mesh

2. (cocaine OR crack) AND (abuse* OR dependen* OR misuse OR addict*)

3. #1 OR #2

4, Amphetamines:mesh

5. (amphetamine OR amfetamine OR acefylline piperazine OR adrafinil OR amfebutamone OR amfepramone OR aminorex OR amino-
phylline OR bamifylline OR benzphetamine OR bufylline OR bupropion OR caffeine OR cathine OR cathinone OR choline theophyl-
linate OR clobenzorex OR dexamphetamine OR dexanfetamine OR dexmethylphenidate OR diethylpropion OR diprophylline OR
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(Continued)
doxofylline OR dyphylline OR ephedrine OR etamiphylline OR ethylamphetamine OR fencamfamine OR fenetylline OR fenozolone
OR lisdexanfetamine OR mazindol OR mefenorex OR mesocarb OR methamphetamine OR methylenedioxymethamphetamine OR
methylphenidate OR modafinil OR nicotine OR norpseudoephedrine OR pemoline OR phentermine OR pipradrol OR prolintane OR
propentofylline OR proxyphylline OR selegiline OR sydnocarb OR theobromine OR theophylline):TI;AB

6. #4 or #5

7. #3 AND #6

MEDLINE search strategy (via OVID) (08 January 2009)

1. Cocaine-related disorders[MeSH]

2. (cocaine OR crack) AND (abuse* OR dependen* OR misuse OR addict* OR disorder*).ti,ab

3.1o0r2

4, Amphetamine[mesh]

5. (amphetamine* OR amfetamine OR acefylline piperazine OR adrafinil OR amfebutamone OR amfepramone OR aminorex OR
aminophylline OR bamifylline OR benzphetamine OR bufylline OR bupropion OR caffeine OR cathine OR cathinoneOR choline theo-
phyllinate OR clobenzorex OR dexamphetamine OR dexanfetamine OR dexmethylphenidate OR diethylpropion OR diprophylline OR
doxofylline OR dyphylline OR ephedrine OR etamiphylline OR ethylamphetamine OR fencamfamine OR fenetylline OR fenozolone
OR lisdexanfetamine OR mazindol OR mefenorex OR mesocarb* OR methamphetamine OR methylenedioxymethamphetamine* OR
methylphenidate OR modafinil OR nicotine OR norpseudoephedrine OR pemoline OR phentermine OR pipradrol OR prolintane OR
propentofylline OR proxyphylline OR selegiline OR sydnocarb OR theobromine OR theophylline).ti,ab

6.40R5

7.3AND 6

8. randomized controlled trial.pt.

9. controlled clinical trial.pt.

10. randomized.ab.

11. placebo.ab.

12. drug therapy.fs.

13. randomly.ab.

14. trial.ab.

15. groups.ab.

16.80R90R100R110R120R130R140R 15

17. exp animals/ not humans.sh.-

18.16 NOT 17
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19.7AND 18

Embase search strategy (Ovid) (08 January 2009)

1. exp Cocaine Dependence

2. ((cocaine or crack) ADJ (abuse* or dependen* or misuse or addict* or disorder*)).ti,ab.

3.1o0r2

4, (amphetamine or amfetamine or acefylline piperazine or adrafinil or amfebutamone or amfepramone or aminorex or amino-
phylline or bamifylline or benzphetamine or bufylline or bupropion or caffeine or cathine or cathinone or choline theophyllinate or
clobenzorex or dexamphetamine or dexanfetamine or dexmethylphenidate or diethylpropion or diprophylline or doxofylline or dy-
phylline or ephedrine or etamiphylline or ethylamphetamine or fencamfamine or fenetylline or fenozolone or lisdexanfetamine or
mazindol or mefenorex or mesocarb or methamphetamine or methylenedioxymethamphetamine or methylphenidate or modafinil
or nicotine or norpseudoephedrine or pemoline or phentermine or pipradrol or prolintane or propentofylline or proxyphylline or se-

legiline or sydnocarb or theobromine or theophylline).ti,ab.

5.40R5

6. Clinical Trials/exp

7. Randomized controlled trials/

8. Random Allocation/

9. Single-Blind Method/

10. Double-Blind Method/

11. Cross-Over Studies/

12. Placebos/

13 Randomi?ed controlled trial$.tw.

14 RCT.tw.

15 Random allocation.tw.

16 Randomly allocated.tw.

16. Double blind$.tw.

17 Allocated randomly.tw.

18 (allocated adj2 random).tw.

19 Single blind$.tw.

20 Double blind$.tw.

21 ((treble or triple) adj blind$).tw.
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(Continued)

22 Placebo$.tw.

23 Prospective Studies

2411or2lor7orl7or22orl8or23orl6orl3or6or9orl2orl4orl50r20or8orl0orl9

25. Case study/

26. Case report.tw.

27. Abstract report/ or letter/

2827 o0r250r26

2924 not 28

30. animal/ not human/-

31.24 NOT 28

32.31ANDS5

PsycINFO (Ovid) (09 January 2009)

1. exp Cocaine

2 ((cocaine or crack) and (abuse* or dependen* or misuse or addict*)).ti,ab.

3.1o0r2

4, (amphetamine or amfetamine or acefylline piperazine or adrafinil or amfebutamone or amfepramone or aminorex or amino-
phylline or bamifylline or benzphetamine or bufylline or bupropion or caffeine or cathine or cathinone or choline theophyllinate or
clobenzorex or dexamphetamine or dexanfetamine or dexmethylphenidate or diethylpropion or diprophylline or doxofylline or dy-
phylline or ephedrine or etamiphylline or ethylamphetamine or fencamfamine or fenetylline or fenozolone or lisdexanfetamine or
mazindol or mefenorex or mesocarb or methamphetamine or methylenedioxymethamphetamine or methylphenidate or modafinil
or nicotine or norpseudoephedrine or pemoline or phentermine or pipradrol or prolintane or propentofylline or proxyphylline or se-
legiline or sydnocarb or theobromine or theophylline).ti,ab.

5.40R5

6 randomi*.mp.

7 ((singl$ or doubl$ or trebl$ or tripl$) adj10 (blind$ or mask$)).mp.

8 (clin$ adj10 trial$).mp.

9 placebo$.mp. or placebo/ or crossover.mp. or treatment-effectiveness-evaluation/ or mental-health-program-evaluation/

10 (random$ adj10 (assign$ or allocate$)).mp.

118or6or7orl0or9

1211and5

Psychostimulant drugs for cocaine dependence (Review)
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

134



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Appendix 2. CDAG Specialised Register search strategy

#1 (amphetamine* OR amfetamine OR "acefylline piperazine" OR adrafinil OR amfebutamone OR amfepramone OR aminorex OR
aminophylline OR bamifylline OR benzphetamine OR bufylline OR bupropion OR caffeine OR cathine OR cathinone OR "choline theo-
phyllinate" OR clobenzorex OR dexamphetamine OR dexanfetamine OR dexmethylphenidate OR diethylpropion OR diprophylline
OR doxofylline OR dyphylline OR ephedrine OR etamiphylline OR ethylamphetamine OR fencamfamine OR fenetylline OR fenozolone
OR lisdexanfetamine OR mazindol OR mefenorex OR mesocarb* OR methamphetamine OR methylenedioxymethamphetamine* OR
methylphenidate OR modafinil OR nicotine OR norpseudoephedrine OR pemoline OR phentermine OR pipradrol OR prolintane OR
propentofylline OR proxyphylline OR selegiline OR sydnocarb OR theobromine OR theophylline) AND (INREGISTER)

#2 cocaine:AB OR (cocaine):TI OR (cocaine):XDI

#1 AND #2

Appendix 3. CENTRAL search strategy (15 February 2016)

1. MESH DESCRIPTOR Cocaine-Related Disorders EXPLODE ALL TREES

2. ((cocaine or crack) and (abuse* or dependen* or misuse or addict* or disorder*)):TI,AB,KY

3.#10R#2

4. MESH DESCRIPTOR Amphetamines EXPLODE ALL TREES

5. ((@mphetamine or amfetamine or acefylline piperazine or adrafinil or amfebutamone or amfepramone or aminorex or amino-
phylline or armodafinil or bamifylline or benzphetamine or bufylline or bupropion or caffeine or cathine or cathinone or choline theo-
phyllinate or clobenzorex or dexamphetamine or dexanfetamine or dexmethylphenidate or diethylpropion or diprophylline or dox-
ofylline or dyphylline or ephedrine or etamiphylline or ethylamphetamine or fencamfamine or fenetylline or fenozolone or lisdexan-
fetamine or mazindol or mefenorex or mesocarb or methamphetamine or methylenedioxymethamphetamine or methylphenidate

or modafinil or nicotine or norpseudoephedrine or pemoline or phentermine or pipradrol or prolintane or propentofylline or proxy-
phylline or radafaxine or selegiline or sydnocarb or theobromine or theophylline)):TI,AB,KY

6. #4 OR #5

7. #3 AND #6

Appendix 4. MEDLINE search strategy (via PubMed, 15 February 2016)

(((("Cocaine-Related Disorders"[Mesh]) OR ((cocaine[tiab] OR crack[tiab]) AND (abuse*[tiab] OR dependen*[tiab] OR misuse[tiab]
OR addict*[tiab])))) AND (((amphetamine[tiab] OR amphetamine[tiab] OR acefylline piperazine[tiab] OR adrafinil[tiab] OR amfebu-
tamone[tiab] OR amfepramone[tiab] OR aminorex[tiab] OR aminophylline[tiab] OR armodafinil[tiab] OR bamifylline[tiab] OR ben-
zphetamine[tiab] OR bufylline[tiab] OR bupropion[tiab] OR caffeine[tiab] OR cathine[tiab] OR cathinone[tiab] OR choline theo-
phyllinate[tiab] OR clobenzorex[tiab] OR dexamphetamine[tiab] OR dexanfetamine[tiab] OR dexmethylphenidate[tiab] OR di-
ethylpropion[tiab] OR diprophylline[tiab] OR doxofylline[tiab] OR dyphylline[tiab] OR ephedrine[tiab] OR etamiphylline[tiab] OR
ethylamphetamine[tiab] OR fencamfamine[tiab] OR fenetylline[tiab] OR fenozolone[tiab] OR lisdexanfetamine[tiab] OR mazin-
dol[tiab] OR mefenorex[tiab] OR mesocarb[tiab] OR methamphetamine[tiab] OR methylenedioxymethamphetamine[tiab] OR
methylphenidate[tiab] OR modafinil[tiab] OR nicotine[tiab] OR norpseudoephedrine[tiab] OR pemoline[tiab] OR phentermine[tiab]
OR pipradrol[tiab] OR prolintane[tiab] OR propentofylline[tiab] OR proxyphylline[tiab] OR radafaxine[tiab] OR selegiline[tiab] OR syd-
nocarb[tiab] OR theobromine[tiab] OR theophylline[tiab])) OR Amphetamines[MeSH])) AND (((((((((randomized controlled trial[pt])
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OR controlled clinical trial[pt]) OR randomized[tiab]) OR placebol[tiab]) OR clinical trials as topic[mesh:noexp]) OR randomly[tiab])
OR trial[ti])) NOT ((animals[mh] NOT humans[mh]))) AND (("2008/06/30"[PDat] : "3000/02/07"[PDat]))

Appendix 5. Embase search strategy (15 February 2016)

1. 'cocaine dependence'/exp

2. (cocaine OR crack NEAR/6 (abuse* OR dependen* OR misuse OR addict* OR disorder*)

3.#1 OR#2

4.'amphetamine derivative'/exp

5. (amphetamine:ab,ti OR amfetamine:ab,ti OR acefylline:ab,ti OR piperazine:ab,ti OR adrafinil:ab,ti OR amfebutamone:ab,ti OR am-
fepramone:ab,ti OR aminorex:ab,ti OR aminophylline:ab,ti OR armodafinil:ab,ti OR bamifylline:ab,ti OR benzphetamine:ab,ti OR or-
bufylline:ab,ti OR bupropion:ab,ti OR caffeine:ab,ti OR cathine:ab,ti OR cathinone:ab,ti OR choline:ab,ti OR theophyllinate:ab,ti OR
clobenzorex:ab,ti OR dexamphetamine:ab,ti OR dexanfetamine:ab,ti OR dexmethylphenidate:ab,ti OR diethylpropion:ab,ti OR or-
diprophylline:ab,ti OR doxofylline:ab,ti OR dyphylline:ab,ti OR ephedrine:ab,ti OR etamiphylline:ab,ti OR ethylamphetamine:ab,ti
OR fencamfamine:ab,ti OR fenetylline:ab,ti OR fenozolone:ab,ti OR lisdexanfetamine:ab,ti OR mazindol:ab,ti OR mefenorex:ab;ti
ORormesocarb:ab,ti OR methamphetamine:ab,ti OR methylenedioxymethamphetamine:ab,ti OR methylphenidate:ab,ti OR
modafinil:ab,ti OR nicotine:ab,ti OR norpseudoephedrine:ab,ti OR pemoline:ab,ti OR phentermine:ab,ti OR pipradrol:ab,ti OR pro-
lintane:ab,ti OR orpropentofylline:ab,ti) OR proxyphylline:ab,ti OR radafaxine:ab,ti OR selegiline:ab,ti OR sydnocarb:ab,ti OR theo-
bromine:ab,ti OR theophylline:ab,ti)

6. #4 OR#5

7. 'crossover procedure'/exp OR 'double blind procedure'/exp OR 'single blind procedure'/exp OR 'controlled clinical trial'/exp OR
‘clinical trial'/exp OR 'randomized controlled trial'/exp OR placebo:ab,ti OR 'double blind':ab,ti OR 'single blind":ab,ti OR assign*:abti
OR allocat*:ab,ti OR volunteer*:ab,ti OR random*:ab,ti OR factorial*:ab,ti OR crossover:ab,ti OR (cross:ab,ti AND over:ab,ti))

8. #3 AND #6 AND #7 AND [embase]/lim AND [30-6-2008]/sd

Appendix 6. Web of Science search strategy (15 February 2016)

1. TOPIC: (((cocaine OR crack) NEAR/6 (abuse* OR dependen* OR addict* OR disorder*)))

2. TOPIC: (((amphetamine or amfetamine or acefylline piperazine or adrafinil or amfebutamone or amfepramone or aminorex or
aminophylline or armodafinil or bamifylline or benzphetamine or bufylline or bupropion or caffeine or cathine or cathinone or
choline theophyllinate or clobenzorex or dexamphetamine or dexanfetamine or dexmethylphenidate or diethylpropion or dipro-
phylline or doxofylline or dyphylline or ephedrine or etamiphylline or ethylamphetamine or fencamfamine or fenetylline or feno-
zolone or lisdexanfetamine or mazindol or mefenorex or mesocarb or methamphetamine or methylenedioxymethamphetamine
or methylphenidate or modafinil or nicotine or norpseudoephedrine or pemoline or phentermine or pipradrol or prolintane or
propentofylline or proxyphylline or radafaxine or selegiline or sydnocarb or theobromine or theophylline)))

3. #2 AND #1

4. TS=clinical trial* OR TS=research design OR TS=comparative stud* OR TS=evaluation stud* OR TS=controlled trial* OR TS=fol-
low-up stud* OR TS=prospective stud* OR TS=random™ OR TS=placebo* OR TS=(single blind*) OR TS=(double blind*)

5.#4 OR#3
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(Continued)
Indexes=SCI-EXPANDED, SSCI, A&HCI Timespan=2008-2016

WHAT'S NEW

Date Event Description

9 August 2016 New citation required but conclusions 10 new studies included
have not changed

15 February 2016 New search has been performed New literature search run.

HISTORY

Protocol first published: Issue 4, 2008
Review first published: Issue 2, 2010

Date Event Description

15 February 2010 Amended correction of minimal errors

18 December 2009 Amended minor amendments

25 July 2008 Amended protocol first published in issue 4, 2008

24 July 2008 New citation required and major Change the status: from registered title to protocol
changes

CONTRIBUTIONS OF AUTHORS

All authors contributed to the protocol design.

XC wrote the protocol.

XC, RC and CP performed the selection of the studies.
XC, RC and CP carried out the data extraction.

XC did the statistical analysis.

All authors participated in the discussion and drafting of the final report.
DECLARATIONS OF INTEREST

XC: none known.

RC: none known.

CP: none known.

XV: none known.

DC: none known.
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SOURCES OF SUPPORT

Internal sources

« The authors received no funding for this project, Other.
External sources
« The authors received no funding for this project, Other.

DIFFERENCES BETWEEN PROTOCOL AND REVIEW

We introduced two changes to this update since the first review (Castells 2010). Firstly, we added a new outcome: number of participants
experiencing any serious adverse event. Secondly, we created a 'Summary of Findings' table.

INDEX TERMS

Medical Subject Headings (MeSH)

Central Nervous System Stimulants [*therapeutic use]; Cocaine-Related Disorders [*drug therapy]; Randomized Controlled Trials as
Topic

MeSH check words

Humans
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