
C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Allsop 2014

Methods Double-blind, randomised, placebo-controlled trial. Setting: inpatient (two hospitals),

New South Wales, Australia. Funding: research grant (Australian National Health and

Medical Research Council), with study drugs provided by manufacturer (GW Pharma-

ceucticals, UK). Declaration of conflict of interest not published

Participants N = 51 adults seeking treatment for cannabis use, dependent by DSM-IV-TR. Average

age 35; 76% male; 53% unemployed; 25% married or in de facto relationship; on av-

erage using 23 g cannabis per day, average duration of use 20 years; 71% also nicotine

dependent. Dependence on alcohol or other drugs except nicotine or caffeine and un-

stable medical or psychiatric conditions were exclusion criteria. Groups well matched

apart from differences in baseline withdrawal score and disability scale scores

Interventions (1) N = 27, nabiximols (cannabis extract, Sativex®), maximum dose 86.4 mg THC, 80

mg cannabidiol; 6 days medication, 3 days washout, or (2) N = 24, placebo. Cognitive-

behavioural therapy tailored to inpatient cannabis withdrawal as adjunct intervention.

Total 9 days inpatient admission. Follow-up interview after 28 days. Participants com-

pensated AUD 40 for follow-up interviews

Outcomes Overall withdrawal score, irritability, craving, and depression reported as graphs and

results of statistical analyses with imputation for missing data. Number retained in treat-

ment at all time points, median days inpatient stay. Change in amount of cannabis use

from baseline to 28-day follow-up

Notes Withdrawal and craving assessed with Cannabis Withdrawal Scale (19 items on 11-point

Likert scale for the previous 24 hours). Drug use by modified timeline follow-back

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “An independent statistician gener-

ated a randomization list for each site using

random block sizes in Stata, version 11.1 .

..”

Allocation concealment (selection bias) Low risk Comment: Method of allocation conceal-

ment not reported, but generation of lists

by independent statistician and use of

matching placebos would be expected to

provide good control of bias

Blinding (subjective outcomes)

All outcomes

Low risk Quote: “Patients, investigators, and out-

come assessors were blind to treatment al-



Allsop 2014 (Continued)

location until all research procedures were

complete. Blinding was maintained by the

use of a matched placebo ... The success of

patient blinding was formally assessed be-

fore hospital discharge.”

Blinding (objective outcomes)

All outcomes

Low risk Quote: “Patients, investigators, and out-

come assessors were blind to treatment al-

location until all research procedures were

complete. Blinding was maintained by the

use of a matched placebo ... The success of

patient blinding was formally assessed be-

fore hospital discharge.”

Incomplete outcome data (attrition bias)

All outcomes

Low risk Statistical methods used to impute missing

data and assess data as missing at random

Selective reporting (reporting bias) Low risk None apparent

Other bias Low risk None apparent

Carpenter 2009

Methods Double-blind, randomised, placebo-controlled trial. Setting: outpatient clinic, New

York, USA. Funding from research grant (NIDA). One author declared past associations

with pharmaceutical companies

Participants N = 106 participants seeking treatment for problems related to cannabis use, cannabis

dependent by DSM-IV and smoking at least 5 cannabis joints per week. Average age 32;

76% male (63% in bupropion group); 34% Caucasian, 28% Hispanic, 27% African-

American; 91% employed. Exclusion criteria for the trial included “significant and un-

stable psychiatric condition”, “chronic organic mental disorder” and “DSM-IV depen-

dence criteria for another substance”

Interventions Placebo for 1 week then (1) N = 36, oral nefazodone, 150 mg/day to maximum 600 mg/

day (2) N = 40, oral bupropion-SR 150 mg to maximum of 300 mg/day, or (3) N = 30,

oral placebo for 10 weeks. Riboflavin added to medication to monitor adherence. All

participants received placebo for 2 weeks after medication phase. Participants attended

treatment clinic twice weekly (paid USD 5 for transport costs at each visit); medications

dispensed weekly. Weekly individual psychosocial intervention based on coping skills as

adjunct therapy. Scheduled duration 13 weeks

Outcomes Number completing 13 weeks of study, number abstinent at week 10, dependence sever-

ity at baseline and week 10 (and improvement), withdrawal symptoms, sleep, HAM-A

at baseline and week 10. Total side effects during study



Carpenter 2009 (Continued)

Notes Cannabis use assessed by self-report and urine toxicology of observed samples provided

at each clinic visit, with a cut-off of 100 ng/ml (rather than usual 50 ng/ml) to minimise

false positives. Severity of dependence symptoms assessed by Clinical Global Impression

(scores from 1 = no pathology, to 7 = extreme pathology). Sleep quality self-reported

once a week using the St Mary’s Hospital Sleep Questionnaire. Irritability self-reported

every other week with the Snaith Irritability Scale (4 items each rated 0 to 3). Hamilton

anxiety scale (14 items each rated 0 to 4) administered by clinician every other week. If

either urine or self-report data were missing for a given week, it was considered a non-

abstinent week

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “A research pharmacist who was in-

dependent of the research team, conducted

the randomization”

Comment: Method of sequence generation

not reported, but the involvement of an in-

dependent pharmacist would be expected

to protect against bias

Allocation concealment (selection bias) Low risk Quote: “All capsules were prepared at the

research pharmacy and looked identical for

all three treatment conditions”

Comment: although not specifically stated,

treatment allocation was likely to have been

through medication provided by the re-

search pharmacist making it unlikely that

participants or investigators could foresee

intervention assignment. Characteristics of

participants in three groups similar, except

significantly more females in bupropion

group

Blinding (subjective outcomes)

All outcomes

Low risk Study stated to have been conducted

double-blind, without specification as to

whether participants, observers and treat-

ing personnel were all blinded to group al-

location. However, the provision of active

and placebo medications in identical cap-

sules, and the use of urine screening to sup-

port self-report data would be expected to

be associated with a low risk of bias

Blinding (objective outcomes)

All outcomes

Low risk Study conducted double-blind and these

outcomes less likely to be affected by

knowledge of treatment allocation. The use

of riboflavin to confirm medication adher-



Carpenter 2009 (Continued)

ence would help to reduce the risk of bias

Incomplete outcome data (attrition bias)

All outcomes

Low risk There was substantial dropout from all

three groups, with only 52 of 106 (49%)

participants randomised completing the

10-week medication phase and 43% com-

pleting the full 13-week trial. Quote: “Sur-

vival analysis revealed no statistically signif-

icant group differences on treatment reten-

tion... there were no differences between

those participants who completed the trial

and those who did not on demographic in-

dices or baseline substance use measures.”

Comment: Missing data on cannabis use

regarded as indicative of “non-abstinence”;

statistical methods used to allow for miss-

ing data

Selective reporting (reporting bias) Low risk None apparent

Other bias Low risk None apparent

Cornelius 2010

Methods Double-blind, randomised, placebo-controlled trial. One physician remained non-

blinded to handle any potential problems. Setting: outpatient clinic, Pittsburgh, USA.

Funding from research grants (NIDA, NIAAA, Veterans Affairs). All authors declared

no conflict of interest

Participants N = 70 adolescents and young adults (aged 14 to 25 at baseline) with comorbid major

depression and cannabis use disorder by DSM-IV criteria. Average age 21.1; 61% male;

56% Caucasian, 37% African-American; 94% cannabis dependent, using on average of

76% of days in prior month; 28.6% also alcohol dependent. Bipolar disorder, schizoaf-

fective disorder, schizophrenia, substance abuse or dependence other than alcohol, nico-

tine or cannabis, history of IV drug use were exclusion criteria

Interventions (1) N = 34, fluoxetine, 10 mg increasing to 20 mg/day after 2 weeks (2) N = 36, placebo.

Nine sessions (delivered at each clinic visit) of manual-based cognitive-behavioural ther-

apy for depression and cannabis use and motivation enhancement therapy for cannabis

use as adjunct intervention. Scheduled duration 12 weeks

Outcomes Severity of abuse or dependence (criteria count), days cannabis used in past week, number

completing treatment

Notes Depressive symptoms rated by observer with Hamilton Rating Scale for Depression and

by participants with Beck Depression Inventory. Cannabis use behaviours assessed by

timeline follow-back method



Cornelius 2010 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Patient randomization was conducted by

urn randomization stratified by gender…”

Allocation concealment (selection bias) Low risk “Active medication and matching placebo

were prepared by the research pharmacy…”

Blinding (subjective outcomes)

All outcomes

Low risk Quote: “The study was conducted in a dou-

ble-blind fashion, though [one] physician .

.. remained non-blinded in order to handle

any problems which may have arisen.” This

suggests it is likely that participants, treat-

ing personnel and observers were all blind

to group allocation

Blinding (objective outcomes)

All outcomes

Low risk Study conducted double-blind, as indi-

cated above

Incomplete outcome data (attrition bias)

All outcomes

Low risk Authors note “low percentage of missing

data”. Missing data handled by carrying

forward last observation

Selective reporting (reporting bias) Low risk None apparent

Other bias Low risk None apparent

Frewen 2007

Methods Double-blind, randomised, placebo-controlled trial. Setting: outpatient, Sydney, Aus-

tralia. Funding: not reported. No declaration of conflict of interest made

Participants N = 81 adults, seeking treatment for cannabis use, used cannabis in 72 hours prior to

assessment interview, dependent by DSM-IV-TR in previous 3 months. Average age 31.

4; 81% male; 78% Australian-born; 64% employed; 92% living in stable accommoda-

tion; 63% not in a relationship. Average of 12 years cannabis use; 97% daily smokers;

63% daily tobacco smokers. Psychiatric or medical instability were exclusion criteria.

Characteristics of participants similar to characteristics of general population seeking

treatment for cannabis use

Interventions 1) Oral mirtazapine 30 mg/day or 2) placebo

Weekly individual cognitive-behavioural therapy as adjunct intervention

Reimbursement of AUD 30 for expenses at the day 56 interview

Scheduled 4 weeks medication, with follow-up 28 days later



Frewen 2007 (Continued)

Outcomes Withdrawal symptoms in first seven days related to subsequent cannabis use for groups

combined (effect of medication not considered in this analysis). Measures of sleep quality

and disruption

Notes Withdrawal symptoms measured daily for 14 days with the Marijuana Withdrawal Scale

(32 items, rated from 0 = “none” to 3 = “severe”).

Cannabis use assessed with the drug scale from the Opiate Treatment Index

Sleep problems recorded with the Karolinksa Sleep Questionnaire for 7 days, and the

Pittsburgh Sleep Quality Index (24 items, global score 0 to 21, with higher scores in-

dicative of poorer sleep) at baseline and days 28 and 56

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “Participants were randomized ...

using permuted block randomisation.”

Allocation concealment (selection bias) Low risk Quote: “Randomisation was indepen-

dently assigned by pharmacy staff offsite.”

“ ... the placebo was identically matched in

colour, shape, size and taste to the medica-

tion.”

Comment: As independent pharmacy staff

controlled the randomization process, it is

likely to have prevented investigators and

participants from foreseeing allocation as-

signment

Blinding (subjective outcomes)

All outcomes

Low risk Quote: “All treating physicians, psycholo-

gists and research staff were blind to the

randomisation until all participants had

completed the final research interview.”

Blinding (objective outcomes)

All outcomes

Low risk Quote: “All treating physicians, psycholo-

gists and research staff were blind to the

randomisation until all participants had

completed the final research interview.”

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Insufficient information available to form

a view

Selective reporting (reporting bias) Unclear risk Limited study results available

Other bias Low risk None apparent



Gray 2012

Methods Double-blind, randomised, placebo-controlled trial. Setting: outpatient, university

clinic, South Carolina, USA. Funding: research grants (NIDA, National Center for Re-

search Resources). Authors declared “no competing interests”

Participants N = 116 adolescents (age 13 to 21), cannabis-dependent and using cannabis regularly.

Average age 18.9 years; 73% male; 83.5% Caucasian; 73.9% enrolled in school. Average

22.6 days with cannabis use in 30 days prior to baseline; 57% smoked tobacco; 13.8%

had a psychiatric comorbidity. Dependence on other substances (except nicotine) and

unstable psychiatric or medical illness were exclusion criteria

Interventions (1) N = 58, N-acetylcysteine 1200 mg twice daily or (2) N = 58, placebo. Twice-weekly

contingency management and weekly brief (10 minute) individual cessation counselling

as adjunct therapies. Initial contingent reward USD 5 (cash) for both adherence and

abstinence with amount increased by USD 2 for each successive visit; reward reset to

baseline if conditions not met. Seen in clinic weekly. Follow-up 4 weeks after treatment

conclusion. Scheduled duration 8 weeks

Outcomes Likelihood of negative urine test reported as odds ratio and 95% confidence interval.

Occurrence of adverse events (number of events and number of participants). Proportion

of medication doses consumed, discontinuation of medication due to adverse effects.

Number completing treatment, median days in treatment, contingency rewards earned

Notes Urine cannabinoid testing at all visits. Self-reported cannabis use by timeline follow-back.

Medication diaries and weekly pill counts used to determine adherence. Participants lost

to follow-up or absent for visits were coded as having a positive urine test

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomised in 1:1 parallel group alloca-

tion stratified by age and baseline cannabis

use. No significant group differences at

baseline suggesting appropriate sequence

generation

Allocation concealment (selection bias) Low risk Quote: “university investigational drug ser-

vice oversaw randomization, encased med-

ication in identical-appearing capsules, and

dispensed them in weekly blister packs...”

Blinding (subjective outcomes)

All outcomes

Low risk Quote: “Participants, investigators and

clinical staff remained blind to treatment

assignment throughout the study.”

Blinding (objective outcomes)

All outcomes

Low risk Quote: “Participants, investigators and

clinical staff remained blind to treatment

assignment throughout the study.”



Gray 2012 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Low risk Missing data and non-attendance regarded

as indicating non-abstinence

Selective reporting (reporting bias) Low risk None apparent

Other bias Low risk None apparent

Johnston 2012

Methods Double-blind, randomised, placebo-controlled trial. Setting: inpatient withdrawal unit;

Sydney, Australia. Funding source not reported. No declaration of conflict of interest

made

Participants N = 38 cannabis dependent adults. No other participant characteristics reported

Interventions (1) N = 19, lithium carbonate, 500 mg bd or (2) N = 19, placebo. Scheduled 7 days

inpatient treatment. Follow-up at 14, 30 and 90-days post-discharge

Outcomes Withdrawal severity by Cannabis Withdrawal Scale; retention; number and severity of

adverse effects

Notes Conference abstracts only - limited data

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Random allocation stated; method of se-

quence generation not reported

Allocation concealment (selection bias) Unclear risk Random allocation stated; method of allo-

cation concealment not reported

Blinding (subjective outcomes)

All outcomes

Unclear risk Double-blind stated, but adequacy of con-

trol for assessment of subjective outcomes

(withdrawal severity) unclear

Blinding (objective outcomes)

All outcomes

Low risk Double-blind stated and these outcomes

unlikely to be affected by awareness of

group allocation

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Insufficient information reported to assess

risk

Selective reporting (reporting bias) Unclear risk Insufficient information reported to assess

risk



Johnston 2012 (Continued)

Other bias Unclear risk Insufficient information reported to assess

risk

Levin 2004

Methods Double-blind, randomised, placebo-controlled trial. Study included a cross-over phase

which was not included in this review due to substantial dropout (> 30%) in the first

2 weeks. Setting: outpatient with two clinic visits per week; New York, USA. Funding:

Research grants (NIDA). Declaration of conflict of interest not published

Participants N = 27 enrolled, N = 25 randomized; cannabis dependent by DSM-IV, using daily.

Average age 32; 92% male; 56% Caucasian, 20% Hispanic, 24% African American;

average (± SD) joints smoked per week at baseline (1) 28.3 ± 23.2 (2) 19.4 ± 16.4.

Dependence on other substances, except caffeine and nicotine, and psychiatric disorder

requiring medical intervention were exclusion criteria

Interventions Two-week single-blind placebo lead-in phase, then (1) N = 13, oral divalproex sodium

commenced at 500 mg/day, increasing to maximum of 2 g/day, depending on response,

or (2) N = 12, placebo. Medication in 2 doses per day. Weekly individual cognitive-

behavioural relapse prevention therapy as adjunct. Scheduled duration 8 weeks (plus

subsequent cross-over phase that was excluded from this review)

Outcomes Outcomes reported for N = 19 who completed 8 weeks of study: frequency and amount

of cannabis use and craving score at baseline and weeks 7 and 8; number completing

scheduled treatment; number with 2 or more weeks of assumed abstinence

Notes Urine samples collected and analysed at each visit. Participants reported cannabis use

and completed a visual analogue scale of intensity and desire for cannabis each week.

Clinician-rated global impression assessment for cannabis use completed weekly. “Strict

abstinence” defined as at least one negative urine sample and no self-reported cannabis

use for that week. “Assumed abstinence” if patient reported no cannabis use and urine

samples had THC-COOH levels at least 50% below the previous week

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “Twenty-seven participants were

enrolled and 25 were randomized.” Com-

ment: method of sequence generation not

reported

Allocation concealment (selection bias) Unclear risk Quote: [participants] “...were randomly as-

signed to receive either divalproex or a

matching placebo.” Comment: method of

allocation concealment not reported



Levin 2004 (Continued)

Blinding (subjective outcomes)

All outcomes

Low risk Quote: “Following randomization, pa-

tients received...either divalproex sodium

or a placebo using a double-blind design”

Comment: use of urine screening to sup-

port determination of “abstinence” would

be expected to help reduce bias in these out-

comes

Blinding (objective outcomes)

All outcomes

Low risk Quote: “Following randomization, pa-

tients received...either divalproex sodium

or a placebo using a double-blind design”

Comment: these outcomes considered un-

likely to be affected by knowledge of group

allocation

Incomplete outcome data (attrition bias)

All outcomes

High risk Rates of dropout were similar in the two

groups, but there was no discussion of

possible differences between those retained

and those who dropped out of the study.

Cannabis use outcomes were reported only

for those who completed treatment

Selective reporting (reporting bias) Low risk None apparent

Other bias Low risk The cross-over phase of the trial was ex-

cluded from analyses and this review due to

high rates of dropout in the first two weeks

Levin 2011

Methods Randomised, double-blind, placebo-controlled, trial. Randomisation after 1-week

placebo lead-in phase. Those who used cannabis less than twice a week during the

placebo lead-in phase were not randomised. Setting: outpatient with clinic attendance

twice weekly, New York, USA. Funding: research grant (NIDA). One author declared

prior associations with pharmaceutical companies

Participants N = 156 adults seeking outpatient treatment for problems related to cannabis use, de-

pendent by DSM-IV-TR, using cannabis at least 5 days a week in prior 28 days. Average

age 38; 82% male; 60% employed full-time, 13% part-time; 31% married. Significant

psychiatric condition and dependence on other substances except nicotine were exclu-

sion criteria. No significant group differences in demographic or clinical characteristics

at baseline

Interventions Placebo for 1 week, then 1) N = 79, oral dronabinol, commenced at 10 mg/day, titrated

to 20 mg twice a day or the maximum tolerated, or 2) N = 77, placebo. Medication

maintained to end of week 8 then tapered over 2 weeks. Weekly individual therapy

based on coping skills plus motivational enhancement therapy as adjunct intervention.

Participants earned vouchers with value increased by USD 1.50 for each consecutive



Levin 2011 (Continued)

visit, with value reset for non-attendance, and USD 10 for returning their pill bottle and

remaining medication. Maximum possible earnings were USD 570. Cash payments of

USD 5 to 20 were made at each visit for transport costs

Outcomes Number achieving 2 weeks abstinence in weeks 7 and 8 and median maximum consec-

utive days abstinence; number retained in study to week 8; average number of therapy

sessions attended; number experiencing any adverse effects, requiring dose reduction,

serious adverse events and number withdrawn due to adverse events; withdrawal scores

reported as graph and results of statistical modelling; medication compliance

Notes Cannabis use assessed by timeline follow-back. Urine samples tested at each clinic visit

for confirmation of self-report. Withdrawal symptoms assessed twice a week using the

Withdrawal Discomfort Score (10 items, scores 0-30). Craving by Marijuana Craving

Questionnaire with the 47-item version completed once a month, and the 12-item ver-

sion weekly. Side effects assessed twice a week using the Modified Systematic Assessment

for Treatment and Emergent Events (SAFTEE). Hamilton Anxiety and Depression scales

used

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “participants were randomized ...

using a fixed block size of 4, stratified by

joints used per week…and whether or not

they were receiving a psychotropic medica-

tion.”

Allocation concealment (selection bias) Low risk Quote:“A research pharmacist, who was in-

dependent of the research team, conducted

the randomization.”

Blinding (subjective outcomes)

All outcomes

Low risk Quote: “Donabinol...or matching placebo.

..was prepared by the pharmacy...packaged

in matching gelatin capsules with lactose

filler and an equal amount of riboflavin. All

capsules looked identical...”

Comment: double-blind stated. Partici-

pants may have been able to distinguish

the effects of dronabinol, but use of urine

screening to support self-report would be

expected to reduce risk of bias

Blinding (objective outcomes)

All outcomes

Low risk Double-blind stated. Packaging of medica-

tion in identical capsules as above. Objec-

tive outcomes less likely to be influenced

by awareness of group allocation



Levin 2011 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote: “All analyses were conducted on

the intent-to-treat population.” “...missing

data in weeks 7 and 8 were scored as indi-

cating cannabis use...”

Selective reporting (reporting bias) Low risk None apparent

Other bias Low risk None apparent

Levin 2013

Methods Randomised, double-blind, placebo-controlled trial. Outpatient setting with twice

weekly clinic attendance, New York, USA. Funding: research grants (NIDA). Two au-

thors declared prior associations with pharmaceutical companies

Participants N = 103 seeking treatment for problems related to cannabis use, cannabis dependence

and major depressive disorder or dysthymia by DSM-IV. Average age 35; 74% male;

40% working full-time; 18% currently married; average 27.4 days of use in month prior

to baseline. No significant group differences on demographic or clinical characteristics

at baseline. Physical dependence on substances other than cannabis or nicotine was an

exclusion criterion

Interventions One-week placebo lead-in phase - those who improved as assessed by Clinical Global

Impression rating were not randomised. (1) N = 51, venlafaxine-extended release, up to

375 mg on a fixed-flexible schedule or (2) N = 52, placebo. Medication dose titrated over

3 weeks, then maintained for 8 weeks. Weekly individual cognitive behavioural therapy

that primarily targeted cannabis use as adjunct intervention. Participants received USD

5 to 20 per visit for transport costs, and USD 10 per week if they returned their pill

bottles and any remaining medication. Scheduled duration 12 weeks

Outcomes Abstinence defined by 2 or more consecutive urine-confirmed abstinent weeks. Improve-

ment in depressive symptoms by Hamilton Depression Rating Scale

Notes Cannabis use assessed by timeline follow-back. Urine THC levels tested at each visit, with

cut-off of 100 ng/ml to decrease the probability of false positives. Side effects assessed

weekly using the Modified Systematic Assessment for Treatment and Emergent Events

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “randomized at the end of the

[placebo] lead-in phase using a computer-

generated fixed-block size of 4, with a 1:

1 allocation ratio, and stratified by joints

used per week...and severity of depression”

Comment: similarities of groups at base-



Levin 2013 (Continued)

line suggest adequate method of sequence

generation

Allocation concealment (selection bias) Low risk Quote: “A research pharmacist, who was

independent of the research team, con-

ducted the randomization and maintained

the allocation sequence.” Venlafaxine or

placebo “was prepared by the pharmacy...

packaged in matching gelatin capsules with

lactose filler.”

Comment: allocation by pharmacy and

identical appearance of medication and

placebo would support adequate conceal-

ment of allocation

Blinding (subjective outcomes)

All outcomes

Low risk Quote: “Participants, care providers and

outcome assessors were kept blinded to the

allocation.”

Blinding (objective outcomes)

All outcomes

Low risk Quote: “Participants, care providers and

outcome assessors were kept blinded to the

allocation.”

Incomplete outcome data (attrition bias)

All outcomes

Low risk Patients who dropped out were signifi-

cantly younger and less likely to be mar-

ried, but rates of dropout were similar in the

two arms. Those who dropped out without

achieving 2 continuous weeks of abstinence

were classified as not abstinent

Selective reporting (reporting bias) Low risk None apparent

Other bias Low risk None apparent

Mason 2012

Methods Randomised, double-blind, placebo controlled trial. Setting: outpatient with weekly

clinic visits, California, USA. Funding: research grants (NIDA). One author declared

past associations with pharmaceutical companies

Participants N = 50 treatment-seeking volunteers with current cannabis dependence by DSM-IV,

smoked cannabis at least once in week prior to randomisation. Average age 33.9 years,

88% male, average 11.6 years of daily cannabis use, smoking an average of 11.0 g/week;

62% employed full-time; 40% married. Abuse or dependence on substances other than

cannabis or nicotine, and significant psychiatric disorders were exclusion criteria. No

significant group differences on demographic or clinical variables at baseline



Mason 2012 (Continued)

Interventions 1) N = 25, oral gabapentin 300 mg, increasing to 1200 mg/day, or 2) N = 25, matched

placebo. Abstinence-oriented individual counselling weekly. Scheduled duration 12

weeks

Outcomes Change in amount of cannabis use, frequency of use and withdrawal symptoms, as graphs

and results of statistical tests. Number completing treatment

Notes Cannabis use by weekly urine toxicology and self-report by timeline follow-back inter-

view. Withdrawal symptoms by Marijuana Withdrawal Checklist. Marijuana Problems

Scale completed at baseline and end of treatment (week 12)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “subjects were randomly assigned

… in a 1:1 ratio, on the basis of a computer-

generated randomization code.”

Allocation concealment (selection bias) Low risk Quote: “The randomization code was kept

by the study pharmacist, who provided sub-

jects with a 1-week supply of medication in

a blister card package at each weekly study

visit…”

Comment: allocation by pharmacy and

identical appearance of medication and

placebo would support adequate conceal-

ment of allocation

Blinding (subjective outcomes)

All outcomes

Low risk Quote: “Subjects, care providers, and those

assessing outcomes were blinded to the

identity of drug assignment. Gabapentin

was purchased and over-encapsulated to

match placebo capsules.”

Blinding (objective outcomes)

All outcomes

Low risk Quote: “Subjects, care providers, and those

assessing outcomes were blinded to the

identity of drug assignment. Gabapentin

was purchased and over-encapsulated to

match placebo capsules.”

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk High rate of dropout. Extent of missing

data, and adjustments for missing data un-

clear

Selective reporting (reporting bias) Low risk None apparent

Other bias Low risk None apparent



McRae-Clark 2009

Methods Randomised, double-blind, placebo-controlled trial. N = 93 randomised; N = 34 did

not receive study drug (21 failed to return for second baseline visit); analysis based on

those randomised who received study drug and completed at least one post-baseline visit.

Setting: outpatient with clinic visits 1 to 2 times per week, South Carolina, USA. Funding:

research grant (NIDA). Two authors declared past associations with pharmaceutical

companies

Participants N = 50 with current cannabis dependence by DSM-IV. Average age 31.6; 90% male;

86% Caucasian; on average used cannabis on 89% of days prior to study entry, using

average 3.8 g/day. Dependence on other substances except caffeine or nicotine, history of

psychotic disorder, current major depression were exclusion criteria. Treatment groups

similar on baseline characteristics

Interventions (1) N = 23, oral buspirone, initiated at 5 mg twice a day, increased 5 to 10 mg every 3

to 4 days as tolerated to maximum 60 mg per day or (2) N = 27, placebo. Motivational

interviewing (3 sessions) as adjunct intervention for first four weeks. Subjects received

USD 10 for time and travel associated with study visits. Scheduled duration 12 weeks

Outcomes Urinalysis data reported as per cent of screens that were negative, not participants with

negative screens. Mean change in withdrawal score. Number experiencing any adverse

effect. Number completing treatment. Change in reported cannabis use per using day,

% days abstinent during study

Notes Cannabis use by timeline follow-back for 90 days prior to study entry, and weekly

throughout the study. Craving by Marijuana Craving Questionnaire, withdrawal, by

Marijuana Withdrawal Checklist. Urine drug screens at baseline and weekly during study.

Side effects evaluated weekly with open-ended questions. Adjustment for missing data

by last observation carried forward

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “Urn randomization ...was used to

determine treatment assignment. Urn vari-

ables used were age ... gender, and [anxiety]

score...”

Allocation concealment (selection bias) Low risk Quote: [participants] “Randomized at cen-

tral pharmacy...” “Buspirone and placebo

tablets were packaged in identical opaque

gelatin capsules with cornstarch.”

Blinding (subjective outcomes)

All outcomes

Low risk Double-blind stated. Urinalysis to support

self-report data would be expected to re-

duce bias, although authors noted some in-

consistencies between urine screen and self-

report data



McRae-Clark 2009 (Continued)

Blinding (objective outcomes)

All outcomes

Low risk Double-blind stated and these outcomes

considered unlikely to be affected by aware-

ness of group allocation

Incomplete outcome data (attrition bias)

All outcomes

Low risk High rate of dropout but statistical meth-

ods used to adjust for missing data (GEE

modelling and last observation carried for-

ward)

Selective reporting (reporting bias) Low risk None apparent

Other bias Low risk None apparent

McRae-Clark 2010

Methods Randomised, double-blind, placebo-controlled trial; 78 participants were randomised

but only 46 received study medication and only 38 returned for at least one post-baseline

assessment. Analyses based on this group. Setting: outpatient, South Carolina, USA.

Funding: research grants (NIDA), with medication and placebo provided by manufac-

turer (Eli Lilly and Company). Two authors declared past associations with pharmaceu-

tical companies

Participants N = 38 adults, cannabis dependence and attention deficit hyperactivity disorder (with

age of onset before 12 years of age) by DSM-IV. Average age 29.9 years; 76% male; 92%

Caucasian; used cannabis on average 87% of days prior to baseline, using average of 4.

1 times per day. Dependence on other substances except caffeine or nicotine, and other

psychiatric disorders were exclusion criteria. No significant group differences on baseline

characteristics

Interventions (1) N = 19, oral atomoxetine started at 25 mg, increased to 40 mg in week 2, and to 80

mg in week 3 as tolerated, with further increase to 100 mg/day in week 4 if required,

or (2) N = 19, matching placebo. Motivational interviewing (3 sessions) as adjunct

intervention. Nominal monetary reimbursement for completion of study assessments.

Scheduled duration 12 weeks

Outcomes Self-reported cannabis use during week 12 (last observation carried forward for partici-

pants who did not complete the trial). Number completing treatment. Change in craving

scores. Number experiencing adverse effects and type of adverse effects

Notes Cannabis use self-reported by timeline follow-back weekly and assessed by Clinical

Global Impression of Severity and Improvement Scales. Urine drug screens at baseline

and then weekly. Medication side effects weekly by standard checklist. Craving by Mar-

ijuana Craving Questionnaire. Compliance assessed by patient report and pill count

Risk of bias

Bias Authors’ judgement Support for judgement



McRae-Clark 2010 (Continued)

Random sequence generation (selection

bias)

Low risk Quote: “Simple randomization was used to

assign treatments to participants using a 1:

1 allocation ratio.”

Allocation concealment (selection bias) Low risk Quote: “...participants were randomized at

the central pharmacy...”

Blinding (subjective outcomes)

All outcomes

Low risk Double-blind stated. Use of matching cap-

sules along with urine screening to validate

self-report data would be expected to re-

duce the risk of bias

Blinding (objective outcomes)

All outcomes

Low risk Double-blind stated and these outcomes

unlikely to be affected by awareness of

group allocation

Incomplete outcome data (attrition bias)

All outcomes

Low risk High rates of dropout in both groups. Last

observation carried forward and statistical

techniques used to allow for missing data

Selective reporting (reporting bias) Low risk None apparent

Other bias Low risk None apparent

Penetar 2012

Methods Randomised, double-blind, placebo-controlled trial. Setting: outpatient with daily clinic

attendance Monday to Friday, Harvard Medical School, USA. Funding: research grant

(NIDA). Disclosures of interests according to ICMJE criteria were a requirement of

publication

Participants N = 22 treatment seeking, with cannabis abuse or dependence by DSM-IV, with at least

3 years of heavy use (smoking on 5 or more days a week or more than 25 times per

month) and with 2 or more negative symptoms in previous quit attempts. Demographic

data were provided only for N = 9 who completed the study (5 male, average age 31.2

years, 7 met criteria for dependence). Abuse or dependence on any other drug (including

nicotine) was an exclusion criterion

Interventions Participants used cannabis as usual for 7 days then commenced 1) N = 10, oral bupropion-

SR (sustained release) 150 mg/day for days 1 to 3, then 150 mg twice a day or 2) N = 12,

placebo. Cannabis use stopped on day 8 (Quit Day). Tobacco and caffeine continued

throughout the study. Weekly individual motivational enhancement therapy (3 sessions)

as adjunct intervention. Scheduled duration 21 days

Outcomes Data reported as graphs and results of statistical tests. Relevant outcomes reported were

completion of study, change in withdrawal discomfort and change in craving



Penetar 2012 (Continued)

Notes Withdrawal by Marijuana Withdrawal Checklist (29 items each rated 0-3). Withdrawal

discomfort score calculated from 10 items (max score 30). Drug use, sleep and withdrawal

recorded by participants in daily diary. With each medication administration participants

consumed identical appearing capsule that contained riboflavin to measure compliance.

Urine testing to confirm drug use

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Random allocation to treatment group

stated, but method of sequence generation

not reported

Allocation concealment (selection bias) Unclear risk Method of allocation concealment not re-

ported

Blinding (subjective outcomes)

All outcomes

Low risk Double-blind stated and “Bupropion

tablets were repackaged into gelatin cap-

sules...Placebo consisted of identical ap-

pearing gelatin capsules”. Use of urine

screening to verify self-report expected to

reduce risk of bias

Blinding (objective outcomes)

All outcomes

Low risk Double-blind stated, placebo used, and

these outcomes less likely to be affected by

awareness of group allocation

Incomplete outcome data (attrition bias)

All outcomes

High risk High rate of dropout and demographics re-

ported only for those who completed treat-

ment. Unclear whether there were differ-

ences between the groups, or between those

who did and did not complete the study.

Unclear how missing data were handled

Selective reporting (reporting bias) Unclear risk Data on adverse effects not reported

Other bias Low risk None apparent

Weinstein 2014

Methods Randomised, double-blind, placebo-controlled trial. Setting: outpatient, Tel Aviv, Israel.

Funding: research grant (Israeli anti-drug authority). Authors declared no conflict of

interest

Participants N = 52, regular cannabis users, dependent by DSM-IV. Average age 32.7, 75% male.

Dependence on other drugs or alcohol and significant psychiatric disorders were exclusion

criteria



Weinstein 2014 (Continued)

Interventions One week “induction” with placebo, then (1) N = 26, escitalopram 10 mg/day, or

(2) N = 26 placebo. Medication for 9 weeks, follow-up sessions for further 14 weeks.

Blinding broken after 9 weeks; participants able to continue open-label escitalopram

use. Participants instructed to stop cannabis use after 4 weeks of medication. Weekly (9

sessions) cognitive-behaviour (relapse prevention) and motivation enhancement therapy

in combination with medication. Scheduled duration 9 weeks

Outcomes Number completing treatment, number abstinent, number reporting not taking medi-

cation, results of statistical analyses of withdrawal scores

Notes Urine samples collected every second week. Questionnaires administered to assess anx-

iety and depression. Revised Clinical Institute Withdrawal Assessment Scale (CIWA)

adapted for assessment of cannabis withdrawal (score of 10 or more indicated significant

withdrawal)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “participants were blindly random-

ized...” Method of sequence generation not

reported

Allocation concealment (selection bias) Unclear risk Quote: “participants were blindly random-

ized...” Method of allocation concealment

not reported

Blinding (subjective outcomes)

All outcomes

Low risk Double-blind stated. Subjective outcomes

not reported

Blinding (objective outcomes)

All outcomes

Low risk Double-blind stated and these outcomes

unlikely to be affected by awareness of

group allocation

Incomplete outcome data (attrition bias)

All outcomes

High risk High (50%) rate of dropout. Those who

did not complete study were younger,

and more likely to be daily alcohol

drinkers. Non-completers marginally more

depressed, but difference not statistically

significant

Selective reporting (reporting bias) Low risk None apparent

Other bias Low risk None apparent



Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Akerele 2007 Participants were diagnosed with abuse or dependence on marijuana or cocaine. Data was reported separately

for cocaine and marijuana use, but it was not possible to extract data just for those dependent on marijuana.

All participants were diagnosed with schizophrenia; the management of substance use in the context of

schizophrenia was the main focus of the study

Brown 2013 Secondary analysis of data from a randomised controlled trial comparing two behavioural interventions. No

use of medications

Budney 2007 Laboratory study involving non-treatment seeking cannabis users. Not all users were cannabis dependent,

and participants were not trying to reduce their cannabis use

Cooper 2013 Laboratory study involving marijuana smokers who were not seeking treatment. Investigation of research

model of withdrawal and relapse rather than treatment intervention

Cornelius 1999 Randomised controlled trial comparing fluoxetine and placebo for treatment of alcohol dependence with

comorbid major depression. Effect on subgroup with diagnosed marijuana abuse considered as secondary

analysis

Cornelius 2008 Reports cannabis withdrawal symptoms in participants entering two separate trials of fluoxetine. No treatment

intervention for cannabis dependence

Daynes 1994 No treatment comparison. Unclear if participants are cannabis dependent. Insufficient information on par-

ticipants and treatment regimes

Findling 2009 Randomised controlled trial comparing fluoxetine and placebo for treatment of depressive symptoms in

adolescents with comorbid substance use disorder. Cannabis use reported by 88.2% of participants (41.2%

dependent). The emphasis of this study is on the amelioration of depression. Outcome data not reported

separately for the subset of cannabis-dependent participants

Geller 1998 Randomised controlled trial comparing lithium and placebo for treatment of adolescents with bipolar disorder

and comorbid substance use disorder. Majority of participants were polydrug users - 2 of 25 were dependent

on cannabis only

Gillman 2006 Reports the use of nitrous oxide for treatment of withdrawal associated with the smoking of methaqualone

combined with cannabis. Unclear how many participants were cannabis dependent. All participants received

placebo then analgesic nitrous oxide. Effectiveness assessed only in terms of improvement in withdrawal

symptoms

Gray 2010 Open-label single group study investigating the effectiveness of N-Acetylcysteine in promoting cessation of

cannabis use. No treatment comparison

Haney 2001 Comparison of bupropion and placebo in terms of effect on mood when administered in conjunction with

active or placebo cannabis cigarettes. Laboratory study which aimed to assess the therapeutic potential of

buproprion, but not a treatment intervention



(Continued)

Haney 2003 Investigation of mechanism of effects of cannabis through comparison of naltrexone and methadone, admin-

istered prior to oral THC, and different doses of oral THC administered in combination with naltrexone or

placebo. No treatment intervention

Haney 2003a Laboratory study comparing the effect of nefazodone (450mg/day) and placebo on the acute effects of

cannabis, and on cannabis withdrawal symptoms. The study aimed to assess the therapeutic potential of

nefazodone in cannabis withdrawal but was not a treatment intervention

Haney 2004 Two separate laboratory-based studies, one assessing THC and the other divalproex, compared to placebo,

in terms of effects on cannabis withdrawal. Studies aimed to assess the therapeutic potential of THC and

divalproex but were not treatment interventions

Haney 2008 Laboratory study investigating the effect of lofexidine and THC (separately and in combination) compared

with placebo on cannabis withdrawal symptoms and a model of cannabis relapse. The study aimed to test

the therapeutic potential of lofexidine in cannabis withdrawal but was not a treatment intervention

Haney 2010 Controlled laboratory study investigating the effects of baclofen or mirtazapine on cannabis smoking, craving

and withdrawal. Exploratory study of the potential therapeutic value of baclofen and mirtazapine, but not a

treatment intervention

Haney 2013 Laboratory study with aim of assessing effect of nabilone on marijuana withdrawal symptoms, and laboratory

measure of relapse. The study aimed to test the therapeutic potential of nabilone but was not a treatment

intervention

Haney 2013a Laboratory study investigating the effect of zolpidem and nabilone (separately and in combination) compared

with placebo on marijuana withdrawal symptoms and a model of marijuana relapse. The study aimed to test

the therapeutic potential of zolpidem in marijuana smokers but was not a treatment intervention

Hart 2002 Laboratory study assessing the effect of oral THC or placebo on smoking of marijuana. Aim of study was to

explore therapeutic potential of THC, but not a treatment intervention

Imbert 2014 Reports single case involving the use of baclofen to manage cannabis dependence. No treatment comparison

Levin 2008 Not a controlled study. Two case studies and a review of the use of dronabinol for cannabis dependence

McRae 2006 Open label study of buspirone for treatment of cannabis dependence. No treatment comparison

Robinson 2006 Randomised controlled trial comparing olanzapine and risperidone for treatment of schizophrenia in people

with a history of cannabis use disorders. Primary goal of treatment was management of schizophrenia.

Comparison of substance use outcomes was secondary. Data on substance use was reported only for those

who completed treatment

Subodh 2011 An open label study investigating the use of baclofen for the treatment of cannabis dependence. No treatment

comparison

Sugarman 2011 Controlled study assessing the safety of modafinil in combination with THC. While the study contributes

to assessment of the therapeutic potential of modafinil, this study did not involve a treatment intervention.

Participants were occasional cannabis users (people who were heavy users or dependent were excluded)



(Continued)

Tirado 2008 An open label study investigating the use / effect of atomoxetine for the treatment of marijuana dependence.

No treatment comparison

Van Nimwegen 2008 Randomised controlled trial comparing olanzapine and risperidone for treatment of schizophrenia. Majority

of participants were not using cannabis and cannabis dependence was not assessed

Vandrey 2011 Cross-over study comparing zolpidem and placebo during short (3-day) periods of abstinence from cannabis

in terms of sleep parameters. Not a full treatment intervention for cannabis dependence

Vandrey 2013 Comparison of dronabinol and placebo in terms of effect on cannabis withdrawal and subjective effects of

smoked cannabis, but without providing a treatment intervention for cannabis dependence

Winstock 2009 An open label study investigating the use of lithium carbonate for the management of cannabis withdrawal.

No treatment comparison



D A T A A N D A N A L Y S E S

Comparison 1. Active medication versus placebo

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Number abstinent at end of

treatment

5 Risk Ratio (M-H, Random, 95% CI) Subtotals only

1.1 THC preparations 1 156 Risk Ratio (M-H, Random, 95% CI) 1.14 [0.56, 2.30]

1.2 Mixed action

antidepressants

2 179 Risk Ratio (M-H, Random, 95% CI) 0.82 [0.12, 5.41]

1.3 SSRI antidepressants 1 52 Risk Ratio (M-H, Random, 95% CI) 2.33 [0.68, 8.05]

1.4 Anticonvulsant and mood

stabiliser

1 19 Risk Ratio (M-H, Random, 95% CI) 1.08 [0.50, 2.34]

1.5 Buspirone 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

1.6 Atomoxetine 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

1.7 N-acetylcysteine 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

2 Number experiencing adverse

effects

5 Risk Ratio (M-H, Random, 95% CI) Subtotals only

2.1 THC preparations 1 156 Risk Ratio (M-H, Random, 95% CI) 1.15 [0.90, 1.46]

2.2 Mixed action

antidepressants

1 76 Risk Ratio (M-H, Random, 95% CI) 0.93 [0.55, 1.55]

2.3 SSRI antidepressants 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

2.4 Anticonvulsant and mood

stabiliser

0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

2.5 Buspirone 1 50 Risk Ratio (M-H, Random, 95% CI) 1.23 [0.99, 1.53]

2.6 Atomoxetine 1 38 Risk Ratio (M-H, Random, 95% CI) 1.18 [0.95, 1.46]

2.7 N-acetylcysteine 1 116 Risk Ratio (M-H, Random, 95% CI) 0.89 [0.59, 1.34]

3 Number withdrawn due to

adverse effects

7 Risk Ratio (M-H, Random, 95% CI) Subtotals only

3.1 THC preparations 1 156 Risk Ratio (M-H, Random, 95% CI) 0.97 [0.06, 15.31]

3.2 Mixed action

antidepressants

2 179 Risk Ratio (M-H, Random, 95% CI) 1.44 [0.11, 18.90]

3.3 SSRI antidepressants 0 0 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

3.4 Anticonvulsant and mood

stabiliser

1 50 Risk Ratio (M-H, Random, 95% CI) 1.0 [0.07, 15.12]

3.5 Buspirone 1 50 Risk Ratio (M-H, Random, 95% CI) 1.17 [0.08, 17.74]

3.6 Atomoxetine 1 38 Risk Ratio (M-H, Random, 95% CI) 3.0 [0.13, 69.31]

3.7 N-acetylcysteine 1 116 Risk Ratio (M-H, Random, 95% CI) 3.0 [0.12, 72.15]

4 Completion of treatment 12 Risk Ratio (M-H, Random, 95% CI) Subtotals only

4.1 THC preparations 2 207 Risk Ratio (M-H, Random, 95% CI) 1.29 [1.08, 1.55]

4.2 Mixed action

antidepressants

2 169 Risk Ratio (M-H, Random, 95% CI) 0.93 [0.71, 1.21]

4.3 SSRI antidepressants 2 122 Risk Ratio (M-H, Random, 95% CI) 0.82 [0.44, 1.53]

4.4 Anticonvulsant and mood

stabiliser

2 75 Risk Ratio (M-H, Random, 95% CI) 0.78 [0.42, 1.46]

4.5 Buspirone 1 50 Risk Ratio (M-H, Random, 95% CI) 0.99 [0.56, 1.77]

4.6 Atomoxetine 1 38 Risk Ratio (M-H, Random, 95% CI) 1.29 [0.60, 2.74]

4.7 N-acetylcysteine 1 116 Risk Ratio (M-H, Random, 95% CI) 1.12 [0.83, 1.51]



4.8 Bupropion 2 92 Risk Ratio (M-H, Random, 95% CI) 1.06 [0.67, 1.67]

Analysis 1.1. Comparison 1 Active medication versus placebo, Outcome 1 Number abstinent at end of

treatment.

Review: Pharmacotherapies for cannabis dependence

Comparison: 1 Active medication versus placebo

Outcome: 1 Number abstinent at end of treatment

Study or subgroup Medication Placebo Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 THC preparations

Levin 2011 14/79 12/77 100.0 % 1.14 [ 0.56, 2.30 ]

Subtotal (95% CI) 79 77 100.0 % 1.14 [ 0.56, 2.30 ]

Total events: 14 (Medication), 12 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.36 (P = 0.72)

2 Mixed action antidepressants

Carpenter 2009 8/36 4/40 48.1 % 2.22 [ 0.73, 6.76 ]

Levin 2013 6/51 19/52 51.9 % 0.32 [ 0.14, 0.74 ]

Subtotal (95% CI) 87 92 100.0 % 0.82 [ 0.12, 5.41 ]

Total events: 14 (Medication), 23 (Placebo)

Heterogeneity: Tau2 = 1.61; Chi2 = 7.42, df = 1 (P = 0.01); I2 =87%

Test for overall effect: Z = 0.21 (P = 0.83)

3 SSRI antidepressants

Weinstein 2014 7/26 3/26 100.0 % 2.33 [ 0.68, 8.05 ]

Subtotal (95% CI) 26 26 100.0 % 2.33 [ 0.68, 8.05 ]

Total events: 7 (Medication), 3 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.34 (P = 0.18)

4 Anticonvulsant and mood stabiliser

Levin 2004 6/10 5/9 100.0 % 1.08 [ 0.50, 2.34 ]

Subtotal (95% CI) 10 9 100.0 % 1.08 [ 0.50, 2.34 ]

Total events: 6 (Medication), 5 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.20 (P = 0.85)

5 Buspirone

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Medication), 0 (Placebo)

Heterogeneity: not applicable

0.01 0.1 1 10 100

Favours placebo Favours medication

(Continued . . . )



(. . . Continued)
Study or subgroup Medication Placebo Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Test for overall effect: not applicable

6 Atomoxetine

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Medication), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: not applicable

7 N-acetylcysteine

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Medication), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Chi2 = 1.36, df = 3 (P = 0.71), I2 =0.0%

0.01 0.1 1 10 100

Favours placebo Favours medication



Analysis 1.2. Comparison 1 Active medication versus placebo, Outcome 2 Number experiencing adverse

effects.

Review: Pharmacotherapies for cannabis dependence

Comparison: 1 Active medication versus placebo

Outcome: 2 Number experiencing adverse effects

Study or subgroup Medication Placebo Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 THC preparations

Levin 2011 53/79 45/77 100.0 % 1.15 [ 0.90, 1.46 ]

Subtotal (95% CI) 79 77 100.0 % 1.15 [ 0.90, 1.46 ]

Total events: 53 (Medication), 45 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.11 (P = 0.27)

2 Mixed action antidepressants

Carpenter 2009 15/36 18/40 100.0 % 0.93 [ 0.55, 1.55 ]

Subtotal (95% CI) 36 40 100.0 % 0.93 [ 0.55, 1.55 ]

Total events: 15 (Medication), 18 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.77)

3 SSRI antidepressants

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Medication), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: not applicable

4 Anticonvulsant and mood stabiliser

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Medication), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: not applicable

5 Buspirone

McRae-Clark 2009 22/23 21/27 100.0 % 1.23 [ 0.99, 1.53 ]

Subtotal (95% CI) 23 27 100.0 % 1.23 [ 0.99, 1.53 ]

Total events: 22 (Medication), 21 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 1.85 (P = 0.065)

6 Atomoxetine

McRae-Clark 2010 19/19 16/19 100.0 % 1.18 [ 0.95, 1.46 ]

Subtotal (95% CI) 19 19 100.0 % 1.18 [ 0.95, 1.46 ]

Total events: 19 (Medication), 16 (Placebo)

Heterogeneity: not applicable

0.5 0.7 1 1.5 2

Favours medication Favours placebo

(Continued . . . )



(. . . Continued)
Study or subgroup Medication Placebo Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Test for overall effect: Z = 1.53 (P = 0.13)

7 N-acetylcysteine

Gray 2012 24/58 27/58 100.0 % 0.89 [ 0.59, 1.34 ]

Subtotal (95% CI) 58 58 100.0 % 0.89 [ 0.59, 1.34 ]

Total events: 24 (Medication), 27 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.56 (P = 0.58)

Test for subgroup differences: Chi2 = 2.59, df = 4 (P = 0.63), I2 =0.0%

0.5 0.7 1 1.5 2

Favours medication Favours placebo

Analysis 1.3. Comparison 1 Active medication versus placebo, Outcome 3 Number withdrawn due to

adverse effects.

Review: Pharmacotherapies for cannabis dependence

Comparison: 1 Active medication versus placebo

Outcome: 3 Number withdrawn due to adverse effects

Study or subgroup Medication Placebo Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 THC preparations

Levin 2011 1/79 1/77 100.0 % 0.97 [ 0.06, 15.31 ]

Subtotal (95% CI) 79 77 100.0 % 0.97 [ 0.06, 15.31 ]

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

Heterogeneity: not applicable

Test for overall effect: Z = 0.02 (P = 0.99)

2 Mixed action antidepressants

Carpenter 2009 0/36 1/40 48.2 % 0.37 [ 0.02, 8.79 ]

Levin 2013 2/51 0/52 51.8 % 5.10 [ 0.25, 103.61 ]

Subtotal (95% CI) 87 92 100.0 % 1.44 [ 0.11, 18.90 ]

Total events: 2 (Medication), 1 (Placebo)
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(Continued . . . )



(. . . Continued)
Study or subgroup Medication Placebo Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Heterogeneity: Tau2 = 0.97; Chi2 = 1.39, df = 1 (P = 0.24); I2 =28%

Test for overall effect: Z = 0.28 (P = 0.78)

3 SSRI antidepressants

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Medication), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: not applicable

4 Anticonvulsant and mood stabiliser

Mason 2012 1/25 1/25 100.0 % 1.00 [ 0.07, 15.12 ]

Subtotal (95% CI) 25 25 100.0 % 1.00 [ 0.07, 15.12 ]

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

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

5 Buspirone

McRae-Clark 2009 1/23 1/27 100.0 % 1.17 [ 0.08, 17.74 ]

Subtotal (95% CI) 23 27 100.0 % 1.17 [ 0.08, 17.74 ]

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

Heterogeneity: not applicable

Test for overall effect: Z = 0.12 (P = 0.91)

6 Atomoxetine

McRae-Clark 2010 1/19 0/19 100.0 % 3.00 [ 0.13, 69.31 ]

Subtotal (95% CI) 19 19 100.0 % 3.00 [ 0.13, 69.31 ]

Total events: 1 (Medication), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

7 N-acetylcysteine

Gray 2012 1/58 0/58 100.0 % 3.00 [ 0.12, 72.15 ]

Subtotal (95% CI) 58 58 100.0 % 3.00 [ 0.12, 72.15 ]

Total events: 1 (Medication), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.68 (P = 0.50)

Test for subgroup differences: Chi2 = 0.58, df = 5 (P = 0.99), I2 =0.0%

0.005 0.1 1 10 200

Favours medication Favours placebo



Analysis 1.4. Comparison 1 Active medication versus placebo, Outcome 4 Completion of treatment.

Review: Pharmacotherapies for cannabis dependence

Comparison: 1 Active medication versus placebo

Outcome: 4 Completion of treatment

Study or subgroup Medication Placebo Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 THC preparations

Allsop 2014 23/27 15/24 27.7 % 1.36 [ 0.96, 1.93 ]

Levin 2011 61/79 47/77 72.3 % 1.27 [ 1.02, 1.57 ]

Subtotal (95% CI) 106 101 100.0 % 1.29 [ 1.08, 1.55 ]

Total events: 84 (Medication), 62 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.13, df = 1 (P = 0.72); I2 =0.0%

Test for overall effect: Z = 2.74 (P = 0.0061)

2 Mixed action antidepressants

Carpenter 2009 14/36 14/30 22.5 % 0.83 [ 0.48, 1.46 ]

Levin 2013 31/51 33/52 77.5 % 0.96 [ 0.71, 1.30 ]

Subtotal (95% CI) 87 82 100.0 % 0.93 [ 0.71, 1.21 ]

Total events: 45 (Medication), 47 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.19, df = 1 (P = 0.66); I2 =0.0%

Test for overall effect: Z = 0.55 (P = 0.58)

3 SSRI antidepressants

Cornelius 2010 31/34 33/36 59.7 % 0.99 [ 0.86, 1.15 ]

Weinstein 2014 10/26 16/26 40.3 % 0.63 [ 0.35, 1.11 ]

Subtotal (95% CI) 60 62 100.0 % 0.82 [ 0.44, 1.53 ]

Total events: 41 (Medication), 49 (Placebo)

Heterogeneity: Tau2 = 0.16; Chi2 = 4.54, df = 1 (P = 0.03); I2 =78%

Test for overall effect: Z = 0.61 (P = 0.54)

4 Anticonvulsant and mood stabiliser

Levin 2004 5/13 4/12 34.7 % 1.15 [ 0.40, 3.31 ]

Mason 2012 7/25 11/25 65.3 % 0.64 [ 0.30, 1.37 ]

Subtotal (95% CI) 38 37 100.0 % 0.78 [ 0.42, 1.46 ]

Total events: 12 (Medication), 15 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.80, df = 1 (P = 0.37); I2 =0.0%

Test for overall effect: Z = 0.78 (P = 0.44)

5 Buspirone

McRae-Clark 2009 11/23 13/27 100.0 % 0.99 [ 0.56, 1.77 ]

Subtotal (95% CI) 23 27 100.0 % 0.99 [ 0.56, 1.77 ]
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(. . . Continued)
Study or subgroup Medication Placebo Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Total events: 11 (Medication), 13 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.02 (P = 0.98)

6 Atomoxetine

McRae-Clark 2010 9/19 7/19 100.0 % 1.29 [ 0.60, 2.74 ]

Subtotal (95% CI) 19 19 100.0 % 1.29 [ 0.60, 2.74 ]

Total events: 9 (Medication), 7 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.65 (P = 0.51)

7 N-acetylcysteine

Gray 2012 37/58 33/58 100.0 % 1.12 [ 0.83, 1.51 ]

Subtotal (95% CI) 58 58 100.0 % 1.12 [ 0.83, 1.51 ]

Total events: 37 (Medication), 33 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.76 (P = 0.45)

8 Bupropion

Carpenter 2009 18/40 14/30 79.5 % 0.96 [ 0.58, 1.61 ]

Penetar 2012 5/10 4/12 20.5 % 1.50 [ 0.55, 4.13 ]

Subtotal (95% CI) 50 42 100.0 % 1.06 [ 0.67, 1.67 ]

Total events: 23 (Medication), 18 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.58, df = 1 (P = 0.45); I2 =0.0%

Test for overall effect: Z = 0.23 (P = 0.82)

Test for subgroup differences: Chi2 = 6.82, df = 7 (P = 0.45), I2 =0.0%
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A P P E N D I C E S

Appendix 1. Search strategy for CENTRAL via The Cochrane Library online

1. (cannabis or marihuana or marijuana) near/2 (abuse or addiction or smoking or dependence):ti,ab,kw

2. MeSH descriptor: [Marijuana Abuse] explode all trees

3. MeSH descriptor: [Marijuana Smoking] explode all trees

4. MeSH descriptor: [Substance Withdrawal Syndrome] explode all trees

5. MeSH descriptor: [Metabolic Detoxication, Drug] explode all trees

6. MeSH descriptor: [Drug Therapy] explode all trees

7. detoxification or detoxication or withdrawal:ti,ab,kw

8. #1 or #2 or #3

9. #4 or #5 or #6 or #7

10. #8 and #9

Appendix 2. Search strategy for MEDLINE via Ovid Online

1. (cannabis or mari#uana).mp.

2. exp cannabis/

3. exp marijuana abuse/

4. exp marijuana smoking/

5. withdrawal.mp.

6. exp substance withdrawal syndrome/

7. (detoxifi$ or desintoxi$ or disintoxi$ or disintossi$).mp.

8. exp Metabolic Detoxication, Drug/

9. exp Drug Therapy

10. 1 or 2 or 3 or 4

11. 5 or 6 or 7 or 8 or 9

12. 10 and 11

13. randomized controlled trial.pt

14. controlled clinical trial.pt

15. randomized.ab

16. placebo.ab

17. randomly.ab

18. trial.ab

19. groups.ab

20. 13 or 14 or 15 or 16 or 17 or 18 or 19

21. (animals not (humans and animals)).sh.

22. 20 not 21

23. 12 and 22

Appendix 3. Search strategy for EMBASE via Ovid Online

1. (cannabis or mari#uana).mp.

2. cannabis addiction/

3. drug withdrawal/

4. withdrawal syndrome/

5. drug detoxification/ or detoxification/

6. (detoxifi$ or desintoxi$ or disintoxi$ or disintossi$).mp.

7. drug therapy/

8. 1 or 2

9. 3 or 4 or 5 or 6 or 7



10. randomized controlled trial/

11. controlled clinical trial/

12. randomized.ab.

13. placebo.ab.

14. randomly.ab.

15. trial.ab.

16. groups.ab.

17. 10 or 11 or 12 or 13 or 14 or 15 or 16

18. 8 and 9

19. 17 and 18

20. limit 19 to human

Appendix 4. Search strategy for PsycINFO via Ovid Online

1. exp cannabis/

2. marijuana usage/

3. (cannabis or mari#uana) .mp.

4. exp Drug Dependency/

5. exp. Drug Abuse/

6. 4 or 5

7. 1 or 2 or 3

8. 6 and 7

9. exp Drug Withdrawal/

10. exp. Detoxification/

11. exp Drug Therapy/

12. (detoxifi$ or desintoxi$ or disintoxi$ or disintossi$).mp.

13. 9 or 10 or 11 or 12

14. 8 and 13

15. limit 14 to human

Appendix 5. Criteria for risk of bias assessment

Item Judgment Description

1. Random sequence generation (selection

bias)

Low risk The investigators describe a random component in the sequence gener-

ation process such as: random number table; computer random num-

ber generator; coin tossing; shuffling cards or envelopes; throwing dice;

drawing of lots; minimization

High risk The investigators describe a non-random component in the sequence

generation process such as: odd or even date of birth; date (or day) of

admission; hospital or clinic record number; alternation; judgement of

the clinician; results of a laboratory test or a series of tests; availability of

the intervention

Unclear risk Insufficient information about the sequence generation process to permit

judgement of low or high risk
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(Continued)

2. Allocation concealment (selection bias) Low risk Investigators enrolling participants could not foresee assignment because

one of the following, or an equivalent method, was used to conceal alloca-

tion: central allocation (including telephone, web-based, and pharmacy-

controlled, randomisation); sequentially numbered drug containers of

identical appearance; sequentially numbered, opaque, sealed envelopes

High risk Investigators enrolling participants could possibly foresee assignments

because one of the following method was used: open random allocation

schedule (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 other 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 sufficient detail to allow a definite judgement

3. Blinding of participants , providers and

outcome assessor (performance and detec-

tion bias)

Objective outcomes

Low risk No blinding or incomplete blinding, but the review authors judge that

the outcome is not likely to be influenced by lack of blinding;

Blinding of participants , providers and outcome assessor 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 providers and outcome assessor at-

tempted, 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 participants , providers and

outcome assessor (performance and detec-

tion bias)

Subjective outcomes

Low risk Blinding of participants , providers and outcome assessor 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, providers and outcome assessor at-

tempted, 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. Incomplete outcome data (attrition bias)

For all outcomes except retention in treat-

ment or drop out

Low risk No missing outcome data;

Reasons for missing outcome data unlikely to be related to true outcome

(for survival data, censoring unlikely to be introducing bias);

Missing outcome data balanced in numbers across intervention groups,

with similar reasons for missing data across groups;



(Continued)

For dichotomous outcome data, the proportion of missing outcomes

compared 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

standardized 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 patients are reported/analysed in the group they were

allocated to by randomisation irrespective of non-compliance and co-

interventions (intention to treat)

High risk Reason for missing outcome data likely to be related to true outcome,

with either imbalance in numbers or reasons for missing data across in-

tervention groups;

For dichotomous outcome data, the proportion of missing outcomes

compared with observed event risk enough to induce clinically relevant

bias in intervention effect estimate;

For continuous outcome data, plausible effect size (difference in means

or standardized 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

received from that assigned at randomisation;

Unclear risk Insufficient information to permit judgement of low or high risk (e.g.

number randomised not stated, no reasons for missing data provided;

number of drop out not reported for each group);

6 Selective reporting (reporting bias) Low risk 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;

The study protocol is not available but it is clear that the published reports

include all expected outcomes, including those that were pre-specified

(convincing text of this nature may be uncommon)

High risk Not all of the study’s pre-specified primary outcomes have been reported;

One or more primary outcomes is reported using measurements, analysis

methods or subsets of the data (e.g. subscales) that were not pre-specified;

One or more reported primary outcomes were not pre-specified (unless

clear justification for their reporting is provided, such as an unexpected

adverse effect);

One 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

expected to have been reported for such a study

Unclear risk Insufficient information to permit judgement of low or high risk



(Continued)

7. Other bias Low risk Potential confounding factors identified but evenly distributed between

groups

Study ceased early but with no indications of selection bias

Interventions delivered consistently.

High risk Potential confounding factors unequally distributed between groups

Study ceased early with risk of selection bias.

Differences in aspects of delivery of interventions.

Mandatory treatment.

Unclear risk Confounding possible but not able to be assessed.

Study ceased early and unable to determine possible bias.

Unclear if delivery of interventions was equivalent.
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

The original protocol focused on the management of cannabis withdrawal. When it became clear that very few studies considered

withdrawal as a distinct phase, the review was broadened to include interventions to support cessation or reduction of cannabis use as

well as management of withdrawal symptoms. The broadening of the review made the specification of “the portion of the scheduled

treatment episode that is completed on average” less relevant; hence this was dropped from the review.

The original protocol stipulated the inclusion of studies that involve participants who are diagnosed according to DSM-IV or ICD-10

criteria as cannabis dependent, or where dependence is likely based on reported dose, duration and frequency of use (daily or multiple

days per week). Given the qualifier of “where dependence is likely” the specification of DSM-IV or ICD-10 criteria would not have

resulted in the exclusion of any included studies and was dropped from the methods of the review in the interests of simplicity.

The approach to heterogeneity specified in the protocol (use of a random-effects model in the presence of statistical heterogeneity) was

changed based on statistical advice received in the interim. The routine use of a random-effects model is preferred and was the approach

used for the review.




