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Executive Summary
Background

The social, medical, and legal acceptance of
cannabis has grown dramatically over the past
15 years, leading to an increase in cannabis use
for medical and recreational purposes. Data
from national surveys indicate up to a third of
regular cannabis users may develop cannabis
use disorder (CUD). Similar to other substance
use disorders (SUDs), CUD is characterized by
physiologic dependence along with impairment
of social, interpersonal, or occupational
functioning, or a combination of these.
Standard treatment of CUD generally consists
of psychotherapy; however, pharmacotherapy
could offer additional treatment options. A 2014
Cochrane review examined the benefits and
harms of off-label use of pharmacotherapies

to treat CUD and a was updated in 2020. This
report seeks to identify and incorporate new
evidence published since the 2020 update on the
benefits and harms of pharmacotherapies for the
treatment of CUD.

PICOS and Key Questions

We included randomized controlled trials

(RCTs) that assessed the benefits and harms of
pharmacotherapies, with or without adjunctive
treatment, as potential treatments for CUD in
nonpregnant adults and adolescents with known
or suspected CUD. Primary outcomes included
abstinence, cannabis use, treatment retention,
study dropouts due to adverse events (AEs),
serious adverse events (SAEs), and withdrawal
symptoms.

KQ1. What are the benefits and harms of
pharmacotherapy for CUD?

KQ2. Are there known subpopulations for whom
current pharmacotherapies are most or
least effective for CUD?

Methods

We searched multiple databases to identify
studies of pharmacotherapies for the treatment
of CUD in adult and adolescent participants.

Two reviewers independently screened all
citations for inclusion, and disagreements were
resolved by consensus or a third reviewer.

Data from included studies were abstracted

by 1 reviewer and confirmed by a second. Two
reviewers independently assessed the risk of bias
(RoB) of each study and the overall certainty of
evidence for each outcome using the Grading of
Recommendations, Assessment, Development,
and Evaluations (GRADE) approach.
Disagreements were resolved through discussion.
We summarized the primary literature through
qualitative synthesis. The prespecified GRADE
outcomes were:

e Abstinence
e Cannabis use

Treatment retention

Dropouts due to AEs, overall SAEs

Withdrawal symptoms

Key Findings

We identified 28 eligible RCTs, 26 of which were
included in the 2020 review update, along with
2 new trials of therapies not assessed in that
review (quetiapine and cannabidiol). All trials
were placebo controlled, aside from 1 head-to-
head RCT comparing 2 antipsychotics (clozapine
and ziprasidone). We rated 13 trials as having a
low RoB, 8 trials as moderate RoB, and 7 trials
as high RoB. The majority of the included RCTs
were conducted in the US, had fewer than

100 participants (most study arms had < 40
participants), and had a study duration of 12
weeks or less.
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Pharmacological interventions examined in the
trials included:

e 6 antidepressants (bupropion, escitalopram,
fluoxetine, nefazodone, venlafaxine,
vilazodone)

e 3 antipsychotics (clozapine, quetiapine,
ziprasidone)

e 1 antianxiety medication (buspirone)

e 2 mood stabilizers (divalproex sodium, lithium
carbonate)

e 1 cognitive-enhancing therapy (atomoxetine)

e 4 cannabinoids (cannabidiol, dronabinol,
nabilone, nabiximols)

e 2 anticonvulsants (gabapentin, topiramate)
e 1 glutamatergic modulator (N-acetylcysteine)
e 2 hormones (oxytocin, progesterone)

e 1 fatty acid amide hydrolase (FAAH) inhibitor
(PF-04457845)

e 1 cholinesterase inhibitor (galantamine)

Effectiveness and Harms

Across the 28 included studies, we found very
low- to low-certainty evidence for all the GRADE
outcomes we assessed, due to small sample sizes
and small numbers of studies contributing to
each drug class and comparison (see Table 3 in
the full report for the Grade Outcomes Summary
Table). Most included interventions did not differ
significantly from placebo with respect to efficacy
or harms in the treatment of CUD for adults and
adolescents. Antidepressants and cannabinoids
provided the largest evidence bases in this
review, and were analyzed by mechanisms of
action (e.g., selective serotonin reuptake inhibitor
[SSRI]) and relative tetrahydrocannabinol (THC)
concentrations, respectively.

e Studies that reported abstinence outcomes
found:
o Improved abstinence (vs. placebo) with low-

THC to CBD to CBD cannabinoids (low-dose
cannabidiol [CBD]) and cannabinoids with
comparable THC to CBD concentrations
(mabiximols)

o No difference from placebo with bupropion,
divalproex sodium, high-THC to CBD
high-THC to CBD to CBD cannabinoids
(dronabinol), lithium carbonate, low-THC
to CBD cannabinoids (high-dose CBD),
N-acetylcysteine, serotonin antagonist and
reuptake inhibitors (SARIs; nefazodone), and
SSRIs (escitalopram)

o Reduced abstinence (vs. placebo) with SNRIs
(venlafaxine)

Studies that reported cannabis use outcomes

found:

o Reduced cannabis use (vs. placebo) with
gabapentin, low-THC to CBD cannabinoids
(low-dose CBD), N-acetylcysteine in
adolescents and young adults, PF-04457845,
and quetiapine

o No difference from placebo with atomoxetine,
bupropion, buspirone, divalproex sodium,
high-THC to CBD cannabinoids (dronabinol,
nabilone), lithium carbonate, low-THC
to CBD cannabinoids (high-dose CBD),
N-acetylcysteine (in adults), oxytocin, SSRIs,
SARIs, and topiramate

o No comparative difference between clozapine
and ziprasidone

o Mixed findings (vs. placebo) for cannabinoids
with comparable THC to CBD concentration
(nabiximols)

o Increased cannabis use (vs. placebo) with
SNRIs (venlafaxine)

Studies that reported treatment retention

found:

o No difference from placebo with atomoxetine,
bupropion, buspirone, cannabinoids with
comparable THC to CBD concentration
(nabiximols), divalproex sodium,
gabapentin, lithium carbonate, low-THC
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to CBD cannabinoids, N-acetylcysteine,
PF-04457845, quetiapine, SARIs
(nefazodone), SNRIs (venlafaxine), and SSRIs
(escitalopram, fluoxetine, vilazodone)

o No comparative difference between clozapine
and ziprasidone

o Mixed findings (vs. placebo) with high-THC to
CBD cannabinoids (dronabinol, nabilone)

o Reduced treatment retention (vs. placebo)
with topiramate

e Studies that reported harms (dropouts due to

AEs or overall SAEs) found:

o No difference from placebo with atomoxetine,
bupropion, buspirone, cannabinoids with
comparable THC to CBD concentration
(nabiximols), divalproex sodium,
gabapentin, high-THC to CBD cannabinoids
(dronabinol, nabilone), low-THC to CBD
cannabinoids (CBD), N-acetylcysteine, PF-
04457845, quetiapine, SARIs (nefazodone),
SNRIs (venlafaxine), and SSRIs
(escitalopram, fluoxetine, vilazodone)

o Increased risk of dropouts due to AEs (vs.
placebo) with topiramate

e Studies that reported cannabis withdrawal
symptoms found:

o Reduced withdrawal symptoms (vs.
placebo) with gabapentin, low-THC to CBD
cannabinoids (CBD), PF-04457845, and
quetiapine

o Mixed findings (vs. placebo) with high-THC
to CBD cannabinoids (dronabinol, nabilone)
and cannabinoids with comparable THC to
CBD concentration (nabiximols)

o No difference from placebo with bupropion,
buspirone, divalproex sodium, galantamine,
lithium carbonate, Progesterone, SARIs
(nefazodone), and SSRIs (escitalopram,
vilazodone)

In addition to the GRADE outcomes, studies
reported a range of secondary outcomes, such

as medication adherence and depression. Few
differences by treatment group were reported.

Differences by Subgroups

e 7included RCTs explored the differential
effects of pharmacotherapy for participants
with CUD by subpopulation

e Overall, findings were insufficient to draw
decisive conclusions due to the limited number
of studies examining each subpopulation and
outcome by drug class

Conclusions

In this update, we identified 2 additional RCTs
that assessed pharmacotherapies not previously
studied in the context of treatment for CUD
(quetiapine and cannabidiol). However, both
newly included studies were small, short-term
trials lacking strong evidence of the drug’s
potential for CUD treatment. Thus, the need
remains for longer-term, large-scale replication
studies that add to our understanding of
previously assessed pharmacotherapies for CUD.
We found very low- to low-certainty evidence
across our outcomes of interest, which indicates
substantial uncertainty in the effectiveness

and harms of included interventions for CUD.
Medication adherence and depression were the
most widely reported secondary outcomes, but
researchers observed few treatment differences.
Subgroup differences by demographics and
baseline health and SUD characteristics were
reported in several studies but were rarely
associated with a treatment difference. Given
the increasing access to and use of cannabis

in the general population, along with the high
prevalence of CUD among current cannabis
users, there is an urgent need for more research
to identify effective pharmacological treatments
for this condition.

Pharmacotherapy for the Treatment of Cannabis Use Disorder - 4




Background

The social, medical, and legal acceptance of
cannabis has grown dramatically over the past
15 years, leading to an increase in cannabis use
for medical and recreational purposes. According
to the National Survey on Drug Use and Health,
the prevalence of past-year daily cannabis use

in the US more than doubled from 2002 to 2017,
increasing from 1.9 to 4.2%.! Meanwhile, the
potency of readily available cannabis has also
increased,?® and the proportion of the public who
perceives important harms from cannabis use
has decreased.?* A recent national survey found
only about 1 in 5 individuals reporting past-

year cannabis use perceived addiction to be an
associated risk.*

A growing body of evidence shows addiction is
indeed a concern. Among regular users, cannabis
use can lead to physiological dependence with
withdrawal symptoms similar to other substance
use disorders (SUDs); these may include
dysphoric mood, disturbed sleep, gastrointestinal
symptoms, and decreased appetite.®’ The fifth
edition of the Diagnostic and Statistical Manual
of Mental Disorders (DSM-5) defines cannabis use
disorder (CUD) as experiencing 2 or more of the
following symptoms within a 12-month period:

e Taking more cannabis than was intended

e Difficulty controlling or cutting down
cannabis use

e Spending a lot of time on cannabis use
e Craving cannabis

e Problems at work, school, and home because of
cannabis use

e Continuing to use cannabis despite social or
relationship problems

e Giving up or reducing other activities in favor
of cannabis

e Taking cannabis in high-risk situations

e Continuing to use cannabis despite physical or
psychological problems

e Tolerance to cannabis

e Withdrawal when discontinuing cannabis®®

Among US adults in 2017, the overall prevalence
of 12-month CUD as defined by the DSM-5 was
2.6%, and among those reporting past-year
cannabis use, 16% met criteria for CUD over the
previous year.! Nearly one-third of adult cannabis
users with CUD have moderate or severe CUD,?
and the risk is greatest for young adults and
socioeconomically disadvantaged groups.’

While CUD is more prevalent and more severe
than many recognize, most people with CUD

do not seek treatment. According to data from
the 2012 to 2013 National Epidemiologic Survey
on Alcohol and Related Conditions-III only

7.2% of respondents with 12-month CUD and
13.7% with lifetime CUD received any type

of service for cannabis-related problems.®
Standard treatment of CUD is currently limited
to psychotherapy, such as cognitive behavior
therapy (CBT), motivational enhancement
therapy (MET), or contingency management
(CM). However, pharmacotherapy could offer
additional treatment options for the growing
number of patients with CUD. Although a number
of pharmacotherapies (e.g., cannabinoids,
antidepressants, antianxiety medications)

have been proposed for off-label use, none are
currently FDA-approved for CUD.? The purpose of
this systematic review is to examine the benefits
and harms of pharmacotherapies proposed for
the treatment of CUD.

PICOS

Population

e Nonpregnant adults and adolescents with
known or suspected CUD
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Interventions

e Pharmacotherapies identified as a potential
treatment for CUD, with or without adjunctive
treatment

Comparators
e Another listed intervention

e Placebo

e Usual care

Outcomes

e Intermediate or behavioral outcomes
o Abstinence (> 2 weeks or longest continuous
period)
o Cannabis use (amount and frequency of use)
o Treatment retention
o Withdrawal symptoms

e Harms
o Study dropouts due to adverse events (AEs)
o Serious adverse events (SAEs)

Study Designs
e Randomized controlled trials (RCTs)

Key Questions

This systematic review was conceived as an
update of a 2014 Cochrane Review.? The research
questions for this review are the same as the
original review.

KQ1. What are the benefits and harms of
pharmacotherapy for CUD?

KQ2. Are there known subpopulations for whom
current pharmacotherapies are most or
least effective for CUD?

Methods

This report is the second update of the original
2014 Cochrane Review,? which reviewed
published literature from database inception
through January 2014. The first update,

published by Kondo and colleagues in 2020,
reviewed relevant literature from January 2014
to September 2019 using a modified version of
the original review’s search strategy. To identify
new eligible studies, we searched Ovid MEDLINE
ALL, PsycINFO, and the Cochrane Database of
Systematic Reviews for studies published from
September 2019 to May 2021.

We included RCTs that assessed the efficacy and
harms of pharmacotherapies for the treatment of
CUD in nonpregnant adults and adolescents. Two
reviewers independently screened all citations
for inclusion, and disagreements were resolved
by consensus or a third reviewer.

Data on study design, setting, intervention
and dose, comparator, duration of follow-up,
concomitant behavioral therapy, cannabis use,
abstinence achieved for 2 consecutive weeks
at any time during the study (determined by
urinalysis or the Timeline Followback [TLFB]
method!), physical and mental health-related
outcomes, medication compliance, and harms
(operationalized as dropouts due to AEs and
SAEs) from included studies were abstracted by 1
reviewer and confirmed by a second.

Two reviewers independently assessed the

risk of bias (RoB) of each study using a tool
developed by the Cochrane Collaboration'?! and
disagreements were resolved through discussion.
We summarized the primary literature by
abstracting relevant data and qualitatively
synthesizing the literature for each drug and
across drug classes. Two independent raters
assigned select outcomes a summary judgment
for the overall certainty of evidence using the
Grading of Recommendations, Assessment,
Development, and Evaluations (GRADE)
approach,* with disagreements resolved by a
third rater. We used GRADE to assess 5 outcomes:

e Abstinence

e Cannabis use
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e Treatment retention except for 1 head-to-head RCT comparing 2
antipsychotics.?* We rated 13 trials as having a
low RoB,15:19,20,25-29,35,37.42,43.45 8 trigls as moderate

e Withdrawal symptoms ROB,6:31-33:36,38,3941 and 7 trials as high RoB
(Appendix B, Table B1).2430.34.40.44.4647 Tg gcreen
for CUD, 1 trial used the 10th revision of the
International Statistical Classification of Diseases
and Related Health Problems (ICD-10),%° 2 trials
relied on the TLFB self-report of heavy cannabis
use,?”#¢ and the remainder used criteria from
either the 4th or 5th edition of the DSM.848

e Dropouts due to AEs; SAEs

A full description of methods can be found in
Appendix A.

Findings

Our database update searches returned 340
records including 331 unique citations. After
review, we identified 2 new RCTs!'>16 and 2 ancillary
publications'”!® reporting additional data for 2 of
the RCTs included in the 2020 review update.'*2°

In total, this review includes data from 28 RCTs
reported in 33 publications (Figure 1; Table 1).15-
All eligible trials were placebo controlled,

The majority of 28 eligible RCTs were limited by
small sample size. Virtually all had fewer than
100 participants and fewer than 40 participants
in study groups. Further, nearly all RCTs had a
study duration of 12 weeks or less (Table 1).

Figure 1. PRISMA Flow Diagram

Identification Records identified through database Records from 2020 review update
searching N = 340 N = 29 (26 studies in 29 publications

+ 3

Records after duplicates removed N = 360

4

Screenin Titles and abstracts screened _
g N = 360 q Records excluded N = 319
Eligibility Fl{ll.—tfegt articles assessed for q Fgll-text articles excluded,
eligibility N =41 with reasons N =8
* Study design (N = 7)
Non-English (N = 1)
Studies included in synthesis N = 28

Included

(33 publications)

New studies (N = 2)
New ancillary publications (N = 2)
Included in prior review (N = 29)
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Pharmacological interventions examined in the 4 cannabinoids (cannabidiol,'® dronabinol,?36
trials included (Table 1): nabilone,* nabiximols?094%)

e 6 antidepressants (bupropion,?>:34
escitalopram,* fluoxetine,?® nefazodone,?
venlafaxine,?® vilazodone*?)

2 anticonvulsants (gabapentin,’! topiramate?!)

1 glutamatergic modulator

(N-acetylcysteine!®?7)
e 3 antipsychotics (clozapine,?* quetiapine,®

ziprasidone??)

2 hormones (oxytocin,*® progesterone*S)

1 fatty acid amide hydrolase (FAAH) inhibitor

e 1 antianxiety medication (buspirone3?3°)
(PF-04457845%)

e 2 mood stabilizers (divalproex sodium,*
lithium carbonate®’)

1 cholinesterase inhibitor (galantamine?’)

1 cognitive-enhancing therapy (atomoxetine??) (Table 1 is on next page)
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Table 1. Characteristics of Included RCTs

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Population Definition
Comorbidity
UA Frequency

N, Treatment vs. Control
Treatment Dose and Duration
Comparator

Concomitant Therapy

Demographic Characteristics?

Antidepressants: bupropion, escitalopram, fluoxetine, nefazodone, venlafaxine, vilazodone

Carpenter et al., 2009%
N =106

2 sites (US)

13 weeks

Low

DSM-IV-TR Cannabis
Dependence

NR
UA: 2x/week

40 vs. 36 vs. 30

Bupropion 300 mg/day, 10 weeks
Nefazodone 600 mg/day (or MTD), 10 weeks

Placebo

CM for attendance; individual coping
skills-based CBT

* Sex: 76.4% male
* Age: 32 (10)

* Race/ethnicity: 34% White, 27% AA/
Black, 28% Hispanic

* Education: 42.5% high school or less
* Employment: 9.4% unemployed

Cornelius et al., 201026
N =70

Single site (US)

12 weeks

Low

DSM-IV-TR CUD

Major depressive
disorder (HAM-D > 15)

UA: Frequency NR

34 vs. 36

Fluoxetine 10 mg first 2 weeks, 20 mg
weeks 3 to 12

Placebo

CBT (9 therapy sessions over 12 weeks) +
MET

* Sex: 61.4% male
* Age: 21 (2.4)

* Race/ethnicity: 55.7% White, 37.1% AA/
Black, 7.1% mixed

* SES: NR

Levin et al., 201328
N =103

2 sites (US)

12 weeks

Low

DSM-IV-TR Cannabis
Dependence

Comorbid major
depressive disorder or
dysthymia (HAM-D >
12)

UA: 2x/week

51 vs. 52

Venlafaxine 225 mg/day (or MTD), 11
weeks

Placebo

CM for attendance and medication
adherence

* Sex: 73.8% male
* Age: approx. 35 years

* Race/ethnicity: 45.6% White, 21.3% AA/
Black, 26.2% Hispanic, 2.9% Asian, 3.9%
other

* Education: 29.2% less than high school

* Employment: 59.2% unemployed/less
than FTE
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Table 1. Characteristics of Included RCTs (cont.)

Author, Year
N Randomized

Population Definition

N, Treatment vs. Control
Treatment Dose and Duration

Setting Comorbidity Demographic Characteristics®
Comparator
Follow-up UA Frequency ]
. X Concomitant Therapy
Risk of Bias
McRae-Clark et al., DSM-IV-TR Cannabis 41 vs 35 * Sex: 79.0% male
42
2016 Dependence Vilazodone max dose of 40 mg, 8 weeks * Age: 22.2 (range: 21.3 to 23.1)
N=76 NR Placebo * Race/ethnicity: Race: 54.8% White
Single site (US) UA: 1x/week CM for attendance and medication e Education: 5.3% < HS
8 weeks adherence; 3 sessions MET
Low

Penetar et al., 201234
N =22
Single site (US)

DSM-IV Cannabis Abuse
or Dependence

NR
UA: every weekday

10 vs. 12
Bupropion 300 mg/day, 21 days
Placebo

Of 9 completers:
* Sex: 55.6% male

* Age: 31.2 (9.6)

4 weeks Weekly MET * Race/ethnicity: NR
High * SES: NR
Weinstein et al., 20144* | DSM-IV-TR Cannabis 26 Vs 26 * Sex: 75.0% male
N =52 Dependence Escitalopram 10 mg/day; 9 weeks * Age: 32.7 (6.8)

NR

Single site (Israel)
24 weeks
High

UA: every 2 weeks (after
week 4)

Placebo
60 min group CBT 1x/week and MET

* Race/ethnicity: NR
* Education: 12.4 (2.0) years
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Table 1. Characteristics of Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Population Definition
Comorbidity
UA Frequency

N, Treatment vs. Control
Treatment Dose and Duration
Comparator

Concomitant Therapy

Demographic Characteristics®

Antipsychotics: clozapine, quetiapine, ziprasidone

Mariani et al., 20216
N =130

Single site (US)

13 weeks

Moderate

DSM-IV-TR Cannabis
Dependence; reported
average use 5 days/
week over past 28 days

NR
UA: 2x/week

66 vs. 64

Quetiapine 300 mg; 12 weeks total
treatment (titration from 25 mg to 300 mg
over weeks 1-4)

Placebo

Medication adherence; weekly individual
MM

* 78.5% male
* Age: 32.9 (9.1)

* Race/ethnicity: 43.1% Black; 33.1%
White; 12.3% other; 3.1% Asian; 8.5%
multiracial; 24.6% Hispanic

* Education: 32.2% HS or less
* Employment: 20.6% unemployed

Schnell et al., 201424
N =30

Single site (Germany)
Inpatient

12 months

High

DSM-IV Cannabis Abuse
or Dependence

Comorbid psychotic
spectrum disorder

UA: Inpatient: daily;
outpatient: at 3,6, 9, 12
months

16 vs. 14

Ziprasidone 200 mg (range, 80 to 400 mg);
12 months

Clozapine 225 mg (range, 50 to 425 mg); 12
months

Outpatient clinical management with
psychoeducation, group CBT, and social
and occupational rehab

* Sex: 86.7% male

* Age: 29 (8.1)

* Race/Ethnicity: NR

* Housing: 3% homeless

* Education: 90% high school or less

* Employment: 83.3% unemployed
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Table 1. Characteristics of Included RCTs (cont.)

Author, Year
N Randomized

Population Definition

N, Treatment vs. Control
Treatment Dose and Duration

200932

N=93

Single site (US)
12 weeks

Moderate

Dependence
NR
UA: 1x/week

Buspirone max dose of 60 mg (mean dose,
46 mg [SD, 14 mg]); 12 weeks

Placebo

CM for attendance

Setting Comorbidity Demographic Characteristics®
Comparator
Follow-up UA Frequency ]
. X Concomitant Therapy
Risk of Bias
Antianxiety medications: buspirone
McRae-Clark et al., DSM-IV-TR Cannabis 49 vs. 44 * Sex: 88.1% male

* Age:31.4 (9.8)
* Race/ethnicity: 86.0% White
* SES: NR

McRae-Clark et al.,
201535

N =175
Single site (US)
12 weeks

Low

DSM-IV-TR Cannabis
Dependence

NR
UA: 1x/week

88 vs. 87

Buspirone max dose of 60 mg (mean dose,
42 mg [SD, 18 mg]) for 12 weeks

Placebo

CM for attendance

* Sex: 76.6% male

» Age: 24.0 (95% CI, 23.1 to 25.0)

* Race/ethnicity: 64% White

* Education: 90.3% graduated high school

Mood stabilizers: divalproex sodium, lithium ca

rbonate

Johnston et al., 2014%"
N=31

Single site (Australia)
90 days

Low

DSM-IV-TR Cannabis
Dependence

NR

UA: Inpatient: daily (7
days); outpatient: at 14,
30, and 90 days

19 vs. 22
Lithium carbonate 100 mg/day; 8 days
Placebo

RPT, relaxation, withdrawal counseling,
individual and group psychoeducation

* Sex: 65.8% male
* Age: 40.5 (12.5)

* Race/ethnicity: 5.3% Indigenous (%
White NR)

* Education: 86.8% > 10th grade
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Table 1. Characteristics of Included RCTs (cont.)

Author, Year
N Randomized

Population Definition

N, Treatment vs. Control
Treatment Dose and Duration

Setting Comorbidity Demographic Characteristics®
Comparator
Follow-up UA Frequency ]
. X Concomitant Therapy
Risk of Bias
Levin et al., 20043%° DSM-IV-TR Cannabis 13 vs. 12 * Sex: 92.0% male
_ Dependence . . )
N =23 Divalproex sodium 1500 mg/day (25 to o Age: 31.5 (4.9) vs. 33.7 (6.7)
Single site (US) NR 2000 mg); 6 weeks « Race/ethnicity: 56.0% White, 24.0% AA/
12 weeks UA: 2x/week Placebo Black, 20.0% Hispanic
High Weekly individual relapse prevention * Education: 13.9 years (1.9) vs. 14.8 years

therapy

(2.3)

Cognitive-enhancing therapies: atomoxetine

McRae-Clark et al.,
201033

N =178
Single site (US)
12 weeks

Moderate

DSM-IV-TR Cannabis
Dependence

Comorbid ADHD
UA: 1x/week

39 vs. 39

Atomoxetine 100 mg/day (or MTD) for 4
weeks

Placebo

Weekly individual relapse prevention
therapy

* Sex: 80.0% male

* Age: 29.9 (10.9)

* Race/ethnicity: 91.0% White
* SES: NR

Cannabinoids: cannabid

iol, dronabinol, nabilone, nabiximols

Allsop et al., 2014*
N =51

2 sites (Australia)
Inpatient: 9 days
Follow-up: 28 days

Low

DSM-IV-TR Cannabis
Dependence

NR

UA: Inpatient, 3x;
outpatient, 1x at 28-day
follow-up

27 vs. 24

Nabiximols, maximum dose 86.4 mg
THC, 80 mg CBD; 3 days washout, 6 days
medication

Placebo

Self-completed CBT workbook; CM for
attending follow up visit

* Sex: 76.0% male
* Age: 35.4 (8.9)

* Race/ethnicity: Ethnicity: 6% Aboriginal/
Native

* Education: 45% did not complete school

* Employment: 53% unemployed
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Table 1. Characteristics of Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Population Definition
Comorbidity
UA Frequency

N, Treatment vs. Control
Treatment Dose and Duration
Comparator

Concomitant Therapy

Demographic Characteristics®

N =82
Single site (UK)
24 weeks

Low

Freeman et al., 2020*°

DSM-5 CUD (> moderate
severity) plus 1 or more
failed cannabis quit
attempts

NR
UA: 1x/week

24.vs. 23.vs 23
Synthetic CBD (99.9% purity)

400 mg 2x/day; 4 weeks
800 mg 2x/day; 4 weeks

Placebo

Individual MET, six 30-min sessions

* Sex: 71.9% male

* Age: 26.6 (95% CI, 19.2 to 41.3)
* Race/ethnicity: NR

* SES: NR

Hill et al., 201738
N=18

Single site (US)
14 weeks

Moderate

DSM-IV-TR Cannabis
Dependence

NR

UA: Outpatient: 2x/
week for 10-week study;
follow-up UA at 14
weeks

10 vs. 8

Nabilone 2 mg/day; 10 weeks
Placebo

CM for attendance; MM weekly

* Sex: 66.7% male

» Age: 26.4 (6.5)

* Race/ethnicity: 67% White
* Education: 14.4 (3.4) years

Levin et al., 2011%°
N =156
Single site (US)

12 weeks

Low

DSM-IV-TR Cannabis
Dependence

NR
UA: 2x/week

79 vs. 77
Dronabinol 40 mg/day; 10 weeks
Placebo

CM for attendance and transportation;
MET + RPT weekly

* Sex: 82.0% male
o Age: 37.6

* Race/ethnicity: 48.0% White, 19.9%
Black, 24.4% Hispanic, 7.7% other

* Education: 27.6% high school or less
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Table 1. Characteristics of Included RCTs (cont.)

Author, Year
N Randomized

Population Definition

N, Treatment vs. Control
Treatment Dose and Duration

N =122

Single site (US)
Outpatient

11 weeks

Moderate

Dependence
NR
UA: 1x/week

Setting Comorbidity Demographic Characteristics®
Comparator
Follow-up UA Frequency ]
. X Concomitant Therapy
Risk of Bias
Levin et al., 20163¢ DSM-IV-TR Cannabis 61 vs. 61 * Sex: 68.9% male

Dronabinol-lofexidine “fixed-flexible” dose
schedule, dose titrated to 1.8 and 60 mg/
day or MTD; 11 weeks

Placebo

CM for attendance and transportation;
MET + RPT weekly

+ Age: 35.1 (11.0)

* Race/ethnicity: 38.5% White, 26.2%
Hispanic, 28.8% AA/Black, 6.5% other

* Education: 30.3% high school or less
* Employment: 40.9% unemployed

Lintzeris et al., 2019%°
N =137

4 sites (Australia)

12 weeks

Low

ICD-10 Cannabis
Dependence

NR
UA: 1x/week

64 vs. 73

Nabiximols, 2.7 mg of THC and 2.5 mg of
CBD per spray. Max dose 32 sprays per day:
86.4 mg of THC and 80 mg of CBD; 12 weeks

Placebo

CBT, 6 sessions

* Sex: 76.6% male
o Age: 35.0 (10.9)

* Race/ethnicity: 7.8% Aboriginal or Torres
Strait Islander

* Education: 38.3% tertiary education

* Employment: 55.5% employment as main
source of income

Trigo et al., 2018%°
N =40

Single site (Canada)
12 weeks

Moderate

DSM-IV-TR Cannabis
Dependence

NR
UA: 2x/week

20 vs. 20

Nabiximols (113.4 mg THC/105 mg CBD):
self-titrated up to 42 sprays/day; 12 weeks

Placebo

CM for attendance and transportation;
CBT/MET

* Sex: 72.5% male

o Age: 33.0 (11.7)

* Race/ethnicity: 60% White

* Education: 62.5% completed college
* Employment: 12.5% FTE

Pharmacotherapy for the Treatment of Cannabis Use Disorder - 15

continued on next page




Table 1. Characteristics of Included RCTs (cont.)

Author, Year
. . . N, Treatment vs. Control
N Randomized Population Definition .
) .. Treatment Dose and Duration . ..
Setting Comorbidity Demographic Characteristics?
Comparator
Follow-up UA Frequency ]
. X Concomitant Therapy
Risk of Bias
Anticonvulsants: gabapentin, topiramate
Mason et al., 20123! DSM-IV-TR Cannabis 25vs. 25 * Sex: 88.0% male
N =50 Dependence Gabapentin 1200 mg/day; 12 weeks * Age:33.9(9.7)
Single site (US) NR Placebo * Race/ethnicity: 76.0% White
UA: 1x/week . S e .
13 weeks Weekly manual-guided individual * Education: 14 years (1.9)
Moderate counseling (MET and CBT) * Employment: 62.0% FTE
Miranda et al., 20174 DSM-IV-TR Cannabis 40 vs. 26 * Sex: 48.0% male
_ Dependence . ) )
N =66 Topiramate 200 mg/day; 6 weeks * Age: 20.3 (2.1) vs. 18.8 (2.1)
Single site (US) NR Placebo * Race/ethnicity: 48.5% non-White
7 weeks UA: 1x/week Manual-driven MET, 3 sessions * SES: NR
Moderate
Glutamatergic modulators: N-acetylcysteine
Gray et al., 2012% TLFB: Self-reported 58 vs. 58 » Sex: 73.0% male
N =116 regular cannabis use N-acetylcysteine 2400 mg/day; 8 weeks * Age: 18.9 (1.5)
Single site (US) NR Placebo * Study limited to youth aged 13 to 21 years
UA: 1x/week C .
12 weeks CM for attendance * Race/ethnicity: 83.5% White
Low * SES: NR

continued on next page
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Table 1. Characteristics of Included RCTs (cont.)

Author, Year
N Randomized

Population Definition

N, Treatment vs. Control
Treatment Dose and Duration

Setting Comorbidity Demographic Characteristics®
Comparator
Follow-up UA Frequency ]
. X Concomitant Therapy
Risk of Bias
Gray et al., 2017*° DSM-IV-TR Cannabis 153 vs. 149 * Sex: 71.5% male

N =302
6 sites (US)
16 weeks

Low

Dependence
NR
UA: 3x/week

N-acetylcysteine 2,400 mg/day; 12 weeks
Placebo

CM for attendance

» Age: 30.3 (9.03)

* Race/ethnicity: 58.3% White

* Education: 31.2% < high school

* Employment: 30.1% unemployed

Hormones: oxytocin, progesterone

Sherman et al., 20174°

DSM-IV-TR Cannabis

8vs. 8

* Sex: 62.5% male

N=16 Dependence Oxytocin (40 IU) administered * Age: 25.5 (7.6)

Site(s) not reported NR intranasally before MET sessions; 4 weeks * Race/ethnicity: 56.3% White
4 months UA: 1x/week Placebo * Education: 37.5% HS or less
High MET

Sherman et al., 201946 TLFB: > 4 days/week 3vs.5 ¢ Sex: 0% male

N=8

Single site (US)
5 days

High

cannabis use for past
year

NR
UA: NR

Progesterone 200 mg 2x/day during
the early follicular phase of patients’
menstrual cycle while abstaining from
cannabis; 5 days

Placebo

No concomitant treatment

° Age: 22.2 (2.6)
* Race/ethnicity: 25% AA/Black, 75% White

e Education: 0% HS or less
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Table 1. Characteristics of Included RCTs (cont.)

Author, Year
. . . N, Treatment vs. Control
N Randomized Population Definition .
) .. Treatment Dose and Duration . ..
Setting Comorbidity Demographic Characteristics?
Comparator
Follow-up UA Frequency ]
. X Concomitant Therapy
Risk of Bias
Fatty acid amide hydrolase inhibitor: PF-04457845
D’Souza et al., 201945 DSM-IV-TR Cannabis 46 vs 24 e Sex: 100% male
N =70 Dependence PF-04457845 4 mg once daily; 4 weeks . Age: 28.5 (8.5)
Single site (US) NR Placebo * Race/ethnicity: NR
4 weeks UA: 1x/week CM for medication adherence * Education: 12.8 (1.5) years
Low
Cholinesterase inhibitors: galantamine
Sugarman et al., 2019% | DSM-IV-TR Cannabis 18 vs. 16 * Sex: 73.5% male
N=34 Abuse or Dependence Oral galantamine extended release, 8 mg/ |+ Age: 30 (8.8)
Single site (US) NR day; * Race/ethnicity: NR
UA: NR 10 days
10 days Placebo * Education: 12.8 (1.5) years
High No concomitant treatment

Note. * Descriptors may represent the total study population, or the subgroup assigned to active treatment unless a significant difference occurred
between study arms at baseline. Abbreviations. AA: African American; ADHD: attention deficit hyperactivity disorder; CBD: cannabidiol; CBT:
cognitive behavioral therapy; CI: confidence interval; CM: contingency management; CUD: cannabis use disorder; DSM-IV-TR: Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition (Text Revision); DSM-5: Diagnostic and Statistical Manual of Mental Disorders, 5th Edition;
FTE: full-time employment; HAM-D: Hamilton depression rating scale; HS: high school; ICD-10: 10th revision of the International Statistical
Classification of Diseases and Related Health Problems; MET: motivational enhancement therapy; MM: medication management; MTD:

maximum tolerated dose; NR: not reported; RCT: randomized controlled trial; RPT: relapse-prevention therapy; SES: socioeconomic status; THC:
tetrahydrocannabinol; TLFB: timeline followback; UA: urinary analysis.
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Antidepressants: Bupropion,
Escitalopram, Fluoxetine, Nefazodone,
Venlafaxine, Vilazodone

We identified 6 RCTs that evaluated the effect
of antidepressants on CUD; we rated 4 as
low-RoB?%:26.2842 and 2 as high-RoB.34** Most

of the studies contributing to outcomes for
antidepressants had high rates of attrition
(as high as 60%),*> which tempered our
confidence in these findings. However, we did
identify 1 trial with notably lower attrition
(9%), comparing fluoxetine with placebo,

in conjunction with CM, CBT, and MET, in
participants aged 14 to 25 years.?¢

Although all evidence for the effect of
antidepressants on abstinence was determined
to be of very low-certainty due to concerns
over RoB imprecision and indirectness, 1 trial
found significantly fewer participants receiving
venlafaxine (a serotonin-norepinephrine
reuptake inhibitor [SNRI]) achieved abstinence
compared with placebo (11.8% vs. 36.5%;

P =.01).2® Aside from this 1 negative result, no
other antidepressant trials found a significant
difference in abstinence from placebo (Table 2;
Appendix B, Table B2).2544

We found low-certainty evidence from 2 RCTs
that the selective serotonin reuptake inhibitors
(SSRIs) fluoxetine?® and vilazodone*? did not
reduce cannabis use, and very low-certainty
evidence from 1 RCT that neither bupropion

nor nefazodone (a serotonin antagonist and
reuptake inhibitor [SARI]) reduced cannabis
use relative to placebo.?> However, 1 low-RoB
RCT (N = 103) found significantly higher urinary
tetrahydrocannabinol (THC) levels in the second
half of the study among participants randomized
to venlafaxine compared with those receiving
placebo (very low-certainty evidence; Table 2;
Appendix B, Table B2).28

No trial examining antidepressants found a
significant difference in study retention or
harms. We found low-certainty evidence from
trials of SSRIs?62842 and bupropion?-** and very
low-certainty evidence from trials of an SARI?*
and an SNRI?*® that antidepressants did not
improve treatment retention compared with

a placebo. Similarly, we found low-certainty
evidence from studies of SSRIs?¢4244 and very
low-certainty evidence from a study of bupropion
and nefazodone? that antidepressants did not
increase the risk of harms (Table 2; Appendix B,
Tables B2 and B3).

Measures of withdrawal symptoms varied across
studies and the certainty of the evidence was
determined to be very low across treatment
types. One RCT of an SSRI (escitalopram)** and 1
study of an SARI (nefazodone) and bupropion?
found no differences compared with placebo

in any measure of cannabis withdrawal (e.g.,
overall symptoms, craving, sleep disturbances,
irritability, anxiety). One small (N = 22), high-
RoB RCT of bupropion observed a significant
reduction in craving score relative to the placebo
group (P =.01), but no differences in sleep
disturbances or depression and anxiety.* In
another SSRI study, vilazodone was associated
with a greater reduction on a single subscale

of cannabis craving (purposefulness: intention
and planning to use cannabis), but there were

no differences in any other craving subscale or
craving overall (Table 2; Appendix B, Table B3).%2

Secondary outcomes assessed varied widely by
study. We found no consistent impact of any
antidepressants on measures of time to first
THC-negative urinalysis, symptoms of depression
or anxiety, cognitive effects, or medication
adherence (Appendix B, Table B3). In 1 study
participants missed more doses of nefazodone
than bupropion or placebo.?
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Of the 6 RCTs that evaluated an antidepressant
medication in participants with comorbid
major depressive disorder, 4 assessed
differences in depressive symptom reduction
by treatment.26:283444 Among participants with
severe depression at baseline, randomization to
escitalopram** or venlafaxine?® did not result in
clinically or statistically significant reductions
in depressive symptoms compared with those
randomized to placebo.?®4* Among participants
with mild to moderately major depressive
disorder at baseline, participants randomized
to both fluoxetine and placebo experienced
significant reductions in depressive symptoms
over the course of the study, though there were
no between-group differences detected.? In the
RCT that included participants with subclinical
depressive symptoms at baseline, participants
randomized to bupropion or placebo had no
significant changes in symptom severity, nor was
there a difference in symptom reduction between
groups (Appendix B, Table B3)3*

Antipsychotics: Clozapine, Quetiapine,
Ziprasidone

We found very low-certainty evidence from

1 high-RoB head-to-head RCT comparing
ziprasidone and clozapine (N = 30)?* and

1 moderate-RoB placebo-controlled trial

of quetiapine (N = 130)'¢ examining the
effectiveness of antipsychotics to treat CUD
in adults. We rated all outcomes as very low-
certainty due to RoB and the small number of
studies and sample sizes contributing to each
comparison, which introduced concerns over
directness and precision (Table 2).

Findings from the head-to-head trial of
ziprasidone and clozapine in adults with CUD
and a co-occurring psychotic spectrum disorder
indicated no difference between groups on
changes in cannabis use or treatment retention;
however, both groups had significant reductions

in the frequency of cannabis use during follow-
up.2* Although the number of dropouts due to

AEs and overall rate of SAEs were not reported,
results suggest clozapine may be associated

with more overall AEs, and ziprasidone may

be associated with better drug tolerance and
psychotherapy compliance.?* For psychotic
symptom-related outcomes, “positive” symptoms
(e.g., hallucinations, delusions) decreased
significantly for both groups, with a stronger
decline with clozapine (P = .05).2* Ziprasidone was
associated with more emergency therapy sessions
(P =.02), and higher group therapy attendance

(P =.02; Appendix B, Tables B2 and B3).%

In the placebo-controlled trial of quetiapine

in adults with CUD, participants treated with
quetiapine were significantly more likely than
the placebo group to transition over time from
heavy-frequency cannabis use (i.e., 5 to 7 days
per week) to moderate use (i.e., 3 to 5 days per
week; P =.03), but not light use (i.e., 0 to 2 days
per week; P =.12).1¢ Additionally, there was no
difference between study groups in urine THC
levels over time (P = .66) and no difference
when adjusted for age, sex, or co-occurring
mood disorders.'® Study groups did not differ
with respect to overall treatment retention or
time to dropout, but study attrition was high,
with only 55% completing treatment.!* No SAEs
occurred during the trial period and there was
no significant difference in study dropouts
attributable to AEs.’ In terms of withdrawal
outcomes, cannabis withdrawal scores showed
a significant decrease of 6.5% (95% confidence
interval [CI], 5.0 to 8.1) in the placebo group and
10.4% (95% CI, 8.9 to 11.8) in the quetiapine group,
with a significant between-group adjusted study
week treatment interaction (P <.001), but there
was no treatment difference in reported craving
or sleep problems over time (Appendix B, Tables
B2 and B3).1
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Antianxiety Medications: Buspirone

We found low-certainty evidence from 1 low-
RoB* and 1 moderate-RoB RCT*? of buspirone
regarding the use of antianxiety medications
for the treatment of CUD (Table 2). Neither
study reported on any measure of abstinence.
In intention-to-treat analyses, neither study
identified statistically significant differences in
the likelihood of cannabis use reduction over
the course of the study, as measured by negative
urinalysis results or treatment retention.335
Furthermore, buspirone treatment did not
increase dropouts due to AEs or the risk of
SAEs, nor did buspirone result in a difference
in cannabis withdrawal symptoms, specifically
cravings, compared with placebo.?2* Although
assessed, there was no difference in rates of
reported anxiety throughout the study between
buspirone and placebo (Appendix B, Tables B2
and B3).3235

Mood Stabilizers: Divalproex Sodium,
Lithium Carbonate

One low-RoB RCT*” (lithium carbonate) and 1
high-RoB RCT?*° (divalproex sodium) provide
very low-certainty evidence regarding the
effectiveness of mood stabilizers for the
treatment of CUD (Table 2). Trials found no
difference between divalproex versus placebo
or lithium versus placebo for abstinence,
treatment retention, or changes in the frequency
or quantity of cannabis use.?*3” For withdrawal
symptoms, divalproex did not differ from
placebo for craving or irritability.*° Lithium and
placebo were similar in reported withdrawal
severity; however, lithium was more effective
for attenuating specific symptoms when these
occurred including nightmares (P = .01), loss of
appetite (P =.001), and stomachaches (P =.05).*"
Secondary findings also suggested worse rates of
medication compliance with divalproex versus
placebo (P-value not reported), and no difference
between lithium and placebo for severity of

dependence or cannabis-related quality of life
problems (Appendix B, Tables B2 and B3).%°

Cognitive-Enhancing Therapies:
Atomoxetine

One moderate-RoB RCT of atomoxetine® provides
very low-certainty evidence for the use of
cognitive-enhancing therapies in the treatment
of CUD (Table 2). The trial compared 100 mg of
atomoxetine with placebo, along with CM and
MET, in participants with comorbid attention
deficit hyperactivity disorder (ADHD).* Findings
indicated no difference between atomoxetine and
placebo for cannabis use, treatment retention,

or treatment dropout due to AEs (Appendix B,
Tables B2 and B3).3® Participants who received
atomoxetine experienced greater ADHD
improvement on the Clinical Global Impressions
improvement scale (CGI-I; P =.02) and a greater
decline in ADHD symptoms in weeks 1 to 4.33
There was no difference from placebo on the CGI
severity scale (CGI-S), and no difference in ADHD
symptom improvement after week 4 (Appendix B,
Tables B2 and B3).3*

Cannabinoids: Cannabidiol,
Dronabinol, Nabilone, Nabiximols
Included studies examined synthetic cannabidiol
(CBD), a nonpsychoactive cannabinoid derived
from the hemp plant!’; nabilone, an FDA-
approved synthetic cannabinoid?®; dronabinol, a
pharmaceutically prepared synthetic THC?*35; a
combination of dronabinol and lofexidine3$; and
nabiximols, a pharmaceutically prepared nasal
spray of 27 mg/mL THC and 25 mg/mL CBD.20:39.43

We categorized the cannabinoids based on ratios
of THC to CBD according to a system developed by
reviewers at the Agency for Healthcare Research
and Quality*:

e Nabilone and dronabinol are high THC to CBD
e Cannabidiol is low (or no) THC to CBD
e Nabiximols is comparable THC to CBD
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Overall, we identified 7 eligible RCTs that
examined the use of cannabinoids for the
treatment of CUD; we rated 4 as low-RoB15:20.29.43
and 3 as moderate-RoB.36:38:39

High THC to CBD: Dronabinol, Nabilone

Three trials comparing a range of high-THC to
CBD to CBD cannabinoids with placebo?*:36:38
provided very low- to low-certainty evidence
regarding the effectiveness of these treatments
for CUD, due primarily to concerns over
indirectness, imprecision, and RoB. Across the 3
studies we found low-certainty evidence these
therapies did not improve abstinence or reduce
cannabis use compared with placebo.2%:3638

We also found very low-certainty evidence
suggesting high-THC to CBD therapies increased
the risk of treatment-related harms, although
very few events occurred.?®3%38 Results regarding
treatment retention and cannabis withdrawal
were inconsistent across studies (Table 2).29:36:38

One small RCT (N = 18) comparing nabilone with
placebo found no significant difference in any
reported primary outcome (i.e., cannabis use,
treatment retention, harms, and withdrawal
symptoms) at any follow-up.3® Additionally, there
were no differences between treatment groups in
reported anxiety at the end of treatment and at the
end of follow-up (Appendix B, Tables B2 and B3).%8

The 2 other trials, 1 comparing dronabinol with
placebo?® and 1 comparing a combination of
dronabinol and lofexidine with placebo,® found
no significant difference for the achievement

of abstinence, reduction in cannabis use, or
harms. Findings were mixed for the effect

of dronabinol on withdrawal symptoms and
treatment retention.?®3¢ Participants treated with
only dronabinol exhibited significantly higher
treatment retention (P = .02) and a significantly
greater reduction in withdrawal symptoms over
time (P = .02) compared with placebo,?® whereas
participants treated with a combination of

dronabinol and lofexidine did not differ from
placebo with respect to either outcome (Appendix
B, Tables B2 and B3).3¢

Low (or No) THC to CBD: Cannabidiol

One low-RoB trial (N = 82) comparing high-dose
(800 mg) and low-dose (400 mg) synthetic CBD
with placebo provided very low- to low-certainty
evidence for the effectiveness of low-THC to CBD
to CBD cannabinoids to treat CUD, due primarily
to concerns over indirectness and imprecision
(Table 2).15 The study reported mixed findings

for achievement of abstinence and cannabis

use; while participants treated with low-dose
CBD exhibited improvements in days per week
abstinent and reduced cannabis use compared
with placebo at the end of follow-up, there was
no difference for either outcome in the high-
dose group (low-certainty evidence).!®> However,
abstinence improvements in the lower-dose
group, while statistically significant (mean
difference, 0.03 days per week; 95% CI, 0.0 to
0.07), amounted to less than an hour of additional
abstinence per week compared with placebo,
which may not prove clinically meaningful in the
overall context of CUD treatment.'

Both treatment groups, compared with placebo,
experienced significant reductions in cannabis
withdrawal symptoms, as measured on the
Cannabis Withdrawal Scale (CWS), at the end

of follow-up (low-certainty evidence); however,
neither treatment group differed from placebo
for treatment retention (low-certainty evidence)
or harms (very low-certainty evidence; Appendix
B, Tables B2 and B3).'

Comparable THC to CBD: Nabiximols

Three studies comparing nabiximols with
placebo?%3%43 provided low-certainty evidence,
owing primarily to concerns over inconsistency
and imprecision regarding the effectiveness

of cannabinoids with comparable THC and

CBD levels for the treatment of CUD (Table 2).
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Overall, nabiximols was associated with a greater
likelihood of abstinence over time but was not
associated with improved treatment retention or
an increased risk of treatment-related harms.20:3943
Findings regarding cannabis use and withdrawal
symptoms were inconsistent between trials and
the certainty of evidence was deemed to be low for
these outcomes as well (Table 2).20:3943

One low-RoB study (N = 137) reporting abstinence
found no benefit during the 12-week study period,
but found participants treated with nabiximols
were more likely to remain abstinent compared
with placebo at a 24-week follow-up.!®?° Findings
from 2 studies indicate nabiximols does not
increase harms relative to placebo,***3 and none
of the nabiximols trials found differences in
treatment retention from placebo.20:3%43

Across the 3 included trials, findings on the
effect of nabiximols on cannabis use and
withdrawal symptoms were mixed. Two

studies found no difference in cannabis use
between groups,*>* but 1 study observed greater
reduction in cannabis-use days and proportion
reducing use by > 50% among participants
receiving nabiximols.?® Similarly, 2 studies
observed no difference in overall cannabis
withdrawal symptoms between groups,?%* and
1 study reported significant reductions in the
severity (P =.01) and length (P =.04) of cannabis
withdrawal with nabiximols compared with
placebo.®® For secondary outcomes, 1 trial found
no differences in any reported quality of life
outcomes throughout treatment and follow-up
(Appendix B, Tables B2 and B3).%

Anticonvulsants: Gabapentin,
Topiramate

Two small, moderate-RoB RCTs provide very
low-confidence evidence about the effects

of anticonvulsants gabapentin (N = 50)3! and
topiramate (N = 66)* on CUD for all reported
outcomes of interest due to small sample sizes,

high attrition, and methodological issues

(Table 2). Participants receiving gabapentin, but
not topiramate, significantly decreased their self-
reported and clinically validated cannabis use
compared with those receiving placebo (P =.004
and P =.001, respectively).®+*! In comparison,
participants randomized to topiramate, but not
gabapentin, had significantly lower treatment
retention (47.5% vs. 76.9%; P = .02) and were more
likely to drop out due to treatment-related AEs
compared with the placebo group (30.0% vs 4.0%;
P-value not reported).3t#

In addition, gabapentin was more effective than
placebo on mitigating withdrawal symptoms

(P <.001), including cannabis craving (P <.001),
sleep disturbances (P <.001), and cannabis-
related consequences (P =.02). In terms of
secondary outcomes, gabapentin was associated
with a decrease in depressive symptoms and
better neurocognitive performance compared
with placebo.?! Conversely, participants receiving
topiramate experienced poorer depressive and
neurocognitive outcomes than those receiving
placebo (Appendix B, Tables B2 and B3).%

Glutamatergic Modulator:
N-acetylcysteine

Two low-RoB RCTs!*?” examined the effectiveness
of the glutamatergic modulating dietary
supplement, N-acetylcysteine versus placebo

for the treatment of CUD. One RCT examined
adults,' and the other examined adolescents and
young adults (aged 13 to 21).2” Very low-certainty
evidence from the smaller 8-week trial (N = 116)
limited to adolescents and young adults found no
difference in either 2- or 4-week abstinence at
the end of treatment.?”” Findings on reduction in
cannabis use were mixed by age group, and were
also supported by very low—certainty evidence.
The trial examining adolescents and young adults
found significantly greater odds of negative
weekly urinalysis results (i.e., a reduction in
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cannabis use) with N-acetylcysteine compared
with placebo during treatment (odds ratio [OR],
2.35; 95% CI, 1.05 to 5.24; P = .03),%” but the larger
(N = 302) subsequent 12-week trial in adults
found no effect of N-acetylcysteine on cannabis
use (Table 2; Appendix B, Table B2).*

Across both trials examining N-acetylcysteine,
we found low-certainty evidence of no difference
from placebo for treatment retention and study
dropouts due to AEs.'*?” Because both trials had
high attrition for poorly documented reasons,
itis unclear if this was due to the experience of
AEs. Therefore, we determined the evidence to
be of low certainty. There was also low-certainty
evidence of no difference in the frequency of
SAEs by group.’®?” In addition, a secondary
analysis of depression outcomes in the primary
adult trial found depressive symptoms did not
differ during treatment between participants
who received N-acetylcysteine or placebo (Table
2; Appendix B, Tables B2 and B3).1"%

Hormones: Oxytocin, Progesterone

One small (N = 16) high-RoB RCT of oxytocin,*°
and another small (N = 8) high-RoB trial of
progesterone*s provide very low-certainty
evidence about the treatment of CUD in adults
(Table 2). The oxytocin trial examined whether
oxytocin before MET sessions resulted in better
outcomes compared with placebo and found

no difference between groups on cannabis

use (Appendix B, Table B2).%° The second trial
examined the effectiveness of progesterone on

withdrawal symptoms during the early follicular
phase of a menstrual cycle compared with
placebo and found no differences in cannabis
withdrawal severity scores or in self-reported
craving (Appendix B, Table B3).16

FAAH inhibitor: PF-04457845

One low RoB trial (N = 70) comparing PF-
04457845 with a placebo, along with CM for
medication adherence, provided very low—
certainty evidence for the effectiveness of FAAH
inhibitors to treat CUD (Table 2).%5 Participants
who received PF-04457845 reported fewer
withdrawal symptoms and better sleep on days
zero and 1 (P =.01), significantly less cannabis
use over the course of the study, and had
significantly lower urinary THC levels than those
who received placebo.*> There was no difference
in treatment retention or in the frequency of
harms between groups (Appendix B, Table B3).45

Cholinesterase Inhibitor: Galantamine
One small (N = 34), high-RoB, 10-day trial
compared the use of galantamine with placebo
for cannabis withdrawal symptoms in adults
with CUD.¥ No differences in withdrawal,
craving, or mood were reported and we rated the
overall certainty of the evidence for withdrawal
symptoms as very low due to concerns over RoB
as well as issues with directness, and precision
introduced by the small sample size and number
of contributing studies (Table 2; Appendix B,
Table B3).%
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Table 2. Summary of Findings (GRADE)

Outcome Treatment Cel-'talnty ot Relationship Rationale
Evidence
Antidepressants vs. placebo
Abstinence SSRI: escitalopram | OO0 No difference Downgraded 1 level each for
1 RCT*: N = 52 Very low imprecision, indirectness, and RoB
Bupropion OO0 No difference Downgraded 1 level each for
1 RCT?: N = 70 Very low imprecision, indirectness, and RoB
SARI: nefazodone |@©OOO No difference Downgraded 1 level each for
1 RCT?: N = 66 Very low imprecision, indirectness, and RoB
SNRI: venlafaxine |@©@OOO Significantly lower rate of abstinence | Downgraded 1 level each for
1 RCT? N = 103 Very low with venlafaxine imprecision, indirectness, and RoB
Cannabis use SSRIs: fluoxetine, |DDOO No difference Downgraded 1 level each for
vilazodone Low inconsistency and RoB
2 RCTs%42; N = 146
Bupropion OO0 No difference Downgraded 1 level each for
1 RCT?: N = 70 Very low imprecision, indirectness, and RoB
SARI: nefazodone |@©OOO No difference Downgraded 1 level each for
1 RCT?: N = 66 Very low imprecision, indirectness, and RoB
SNRI: venlafaxine |@©OOO Significantly greater cannabis Downgraded 1 level each for
1 RCT?* N = 103 Very low use (i.e., urinary THC levels) with imprecision, indirectness, and RoB

venlafaxine
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Table 2. Summary of Findings (GRADE) (cont.)

Outcome Treatment Uiy o Relationship Rationale
Evidence
Treatment SSRIs: D00 No difference Downgraded 1 level each for
retention escitalopram, Low imprecision and RoB
fluoxetine,
vilazodone
3 RCTs26:4244;
N =198
Bupropion D00 No difference Downgraded 1 level each for
9 RCTs%%: N = 92 Low imprecision, inconsistency, and RoB
SARI: nefazodone |@©OOO No difference Downgraded 1 level each for
1 RCT?: N = 66 Very low imprecision, indirectness, and RoB
SNRI: venlafaxine |@©OOO No difference Downgraded 1 level each for
1 RCT?: N = 103 Very low imprecision, indirectness, and RoB
Dropouts due to SSRIs: SbeO0O No difference in dropouts due to AEs | Downgraded 1 level each for
AEs; SAEs escitalopram, Low or SAEs imprecision and RoB
fluoxetine,
vilazodone
3 RCT826,42,44;
N =198
Bupropion OO0 No difference in dropouts due to AEs | Downgraded 1 level each for
1 RCT®: N = 70 Very low or SAEs imprecision, indirectness, and RoB
SARI: nefazodone |@©OOO No difference in dropouts due to AEs | Downgraded 1 level each for
1 RCT®: N = 66 Very low or SAEs imprecision, indirectness, and RoB

continued on next page
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Table 2. Summary of Findings (GRADE) (cont.)

Certainty of

Outcome Treatment 3 Relationship Rationale
Evidence

Withdrawal SSRIs: SO00 No difference in any measure of Downgraded 1 level each for
symptoms escitalopram, Very low withdrawal symptoms imprecision, inconsistency, and RoB

vilazodone

2 RCTs*244; N = 128

Bupropion SO00 Bupropion reduced cannabis Downgraded 1 level each for

2 RCTs®: N =92 | Very low crgving but did not improve other imprecision, inconsistency, and RoB

’ withdrawal symptoms.
SARI: nefazodone |@©OOO No difference in any measure of Downgraded 1 level each for
1 RCT®: N = 66 Very low withdrawal symptoms imprecision, indirectness, and RoB

Antipsychotic vs. placebo

Abstinence --- Not assessable
Cannabis use Quetiapine OO0 Quetiapine reduced weekly cannabis | Downgraded 1 level each for

1 RCT™: N = 130 Very low ?;Tigicirg‘giag?n te? moderate, but not |imprecision, indirectness, and RoB
Treatment Quetiapine OO0 No difference Downgraded 1 level each for
retention 1 RCT™: N = 130 Very low imprecision, indirectness, and RoB
Dropouts due to Quetiapine OO0 No difference Downgraded 1 level each for
AEs; SAEs 1 RCT™: N = 130 Very low imprecision, indirectness, and RoB
Withdrawal Quetiapine OO0 Quetiapine significantly reduced Downgraded 1 level each for
symptoms 1 RCT™: N = 130 Very low overall cannabis withdrawal imprecision, indirectness, and RoB

symptoms, but did not affect craving
or sleep
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Table 2. Summary of Findings (GRADE) (cont.)

Outcome Treatment Cel.'talnty ot Relationship Rationale
Evidence
Antipsychotic vs. antipsychotic
Abstinence --- Not assessable
Cannabis use Clozapine vs. OO0 Both treatments reduced frequency |Downgraded 1 level each for
ziprasidone Verv1 of cannabis use during followlup, imprecision, indirectness, and RoB
ylow but no difference between groups
1 RCT?; N = 30 group
Treatment Clozapine vs. SO00O No difference Downgraded 1 level each for
retention ziprasidone Very low imprecision, indirectness, and RoB
1 RCT?; N =30
Dropouts due to - Not assessable
AEs; SAEs
Withdrawal -—- Not assessable
symptoms
Antianxiety medication vs. placebo
Abstinence - Not assessable
Cannabis use Buspirone D00 No difference Downgraded 1 level each for
2 RCTs®%: N = 268 | Low imprecision and RoB
Treatment Buspirone SDOO No difference Downgraded 1 level each for
retention 2 RCTs®%: N = 268 | Low imprecision and RoB
Dropouts due to Buspirone SDOO No difference in dropouts due to AEs | Downgraded 1 level each for
AEs; SAEs 2 RCTs%%: N = 268 | Low or SAEs imprecision and RoB
Withdrawal Buspirone SDOO No difference in craving scores Downgraded 1 level each for
symptoms 2 RCTs™%: N = 268 | Low imprecision and RoB

continued on next page
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Table 2. Summary of Findings (GRADE) (cont.)

Certainty of

Outcome Treatment Evidence Relationship Rationale
Mood stabilizers vs. placebo
Abstinence Divalproex sodium | @OOO No difference Downgraded 1 level each for
1 RCT?: N = 25 Very low imprecision, indirectness, and RoB
Lithium OO0 No difference Downgraded 1 level each for
1 RCT¥: N = 31 Very low imprecision, indirectness, and RoB
Cannabis use Divalproex sodium | @OOO No difference in urinalysis results or | Downgraded 1 level each for
1 RCT®: N = 25 Very low quantitative THC level imprecision, indirectness, and RoB
Lithium OO0 No difference Downgraded 1 level each for
1 RCT*: N = 31 Very low imprecision, indirectness, and RoB
Treatment Divalproex sodium | @OOO No difference Downgraded 1 level each for
retention 1 RCT®: N = 25 Very low imprecision, indirectness, and RoB
Lithium OO0 No difference Downgraded 1 level each for
1 RCTY" N = 31 Very low imprecision, indirectness, and RoB

Dropouts due to
AEs; SAEs

Divalproex sodium
1 RCT3%; N =25

Dropouts due to
AEs:

©000

Very low

SAEs: Not
assessable

No difference in dropouts due to AEs;
SAEs not reported

Downgraded 1 level each for
imprecision, indirectness, and RoB
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Table 2. Summary of Findings (GRADE) (cont.)

Certainty of

Outcome Treatment . Relationship Rationale
Evidence
Withdrawal Divalproex sodium | @OOO No differences in craving or Downgraded 1 level each for
symptoms 1 RCT?: N = 25 Very low irritability imprecision, indirectness, and RoB
Lithium OO0 No difference in withdrawal severity | Downgraded 1 level each for
1 RCT¥: N = 31 Very low or number of reported withdrawal imprecision, indirectness, and RoB

symptoms overall

Cognitive-enhancing therapies vs. placebo

Abstinence --- Not assessable --- ----
Cannabis use Atomoxetine 000 No difference in reduction of Downgraded 1 level each for
1 RCT®: N = 78 Very low cannabis use, urinalysis results, or | imprecision, indirectness, and RoB
’ percentage of days used
Treatment Atomoxetine OO0 No difference Downgraded 1 level each for
retention 1 RCT*: N = 78 Very low imprecision, indirectness, and RoB
Dropouts due to Atomoxetine Dropouts due to No difference in dropouts due to AEs; | Downgraded 1 level each for
AEs; SAEs 1 RCT: N = 78 AEs: SAEs not reported imprecision, indirectness, and RoB
SO000
Very low
SAEs: Not
assessable
Withdrawal - Not assessable - ---
symptoms
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Table 2. Summary of Findings (GRADE) (cont.)

Certainty of

1 RCT?%; N =137

Outcome Treatment . Relationship Rationale
Evidence
Cannabinoids® vs. placebo
Abstinence High THC to D00 No difference in abstinence between |Downgraded 1 level each for
CBD: dronabinol, Low high-THC to CBD cannabinoids and imprecision and RoB
dronabinol + placebo
lofexidine
2 RCTs?%36; N = 278
Low THCto CBD: | ®DOO Low-dose CBD (400 mg): significant | Downgraded 1 level each for
synthetic CBD Low but small improvements in indirectness, imprecision, and
—— abstinence with low-dose CBD during | inconsistency
1 RCT*; N = 82
treatment and follow-up
High-dose CBD (800 mg): no
difference
Comparable THC to | @O OO No difference between groups during | Downgraded 1 level each for
CBD: nabiximols Low trial, but nabiximols was associated |indirectness and imprecision

with increased abstinence during
long-term follow-up
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Table 2. Summary of Findings (GRADE) (cont.)

Certainty of

3 RCTs20.3943;
N =228

Outcome Treatment . Relationship Rationale
Evidence
Cannabis use High THC to D00 No difference in cannabis use Downgraded 1 level each for
CBD: dronabinol, Low reduction between high-THC to CBD | imprecision and RoB
nabilone cannabinoids and placebo
2 RCTs?*%; N = 174
Low THCto CBD: | ®©DOO Low-dose CBD (400 mg): significant | Downgraded 1 level each for
synthetic CBD Low reduction in cannabis use with low- |imprecision and indirectness
—— dose CBD during short- and long-
1 RCT*; N = 82
term follow-up
High-dose CBD (800 mg): significant
short-term reduction in cannabis
use with high-dose CBD during
treatment, but no difference during
long-term follow-up
Comparable THC to | @DOO No consistent findings Downgraded 1 level each for
CBD: nabiximols Low inconsistency and imprecision
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Table 2. Summary of Findings (GRADE) (cont.)

Outcome

Treatment

Certainty of
Evidence

Relationship

Rationale

Treatment
retention

High THC to
CBD: dronabinol,

dronabinol
+ ]ofexidine,
nabilone

3 RCTs2%.36:38:
N =296

Se00

Low

No consistent findings

Downgraded 1 level each for
inconsistency and RoB

Low THC to CBD:
synthetic CBD

1 RCT*; N =82

Se00

Low

No difference

Downgraded 1 level each for
imprecision and indirectness

Comparable THC to
CBD: nabiximols

3 RCTs20.39:43;
N =228

S O@)

Low

No difference

Downgraded 1 level each for
inconsistency and imprecision

Dropouts due to
AEs; SAEs

High THC to
CBD: dronabinol,

dronabinol +
lofexidine

2 RCTs?%36; N = 278

®000

Very low

No difference in rates of dropout due
to AEs or SAEs between study groups,
few events were reported overall

Downgraded 1 level each for
indirectness, imprecision, and RoB

Low THC to CBD:
synthetic CBD

1 RCT*; N =82

®000

Very low

No difference for dropouts due to
AEs or SAEs, no events reported for
either outcome

Downgraded 1 level for indirectness
and 2 levels for imprecision

Comparable THC to
CBD: nabiximols

2 RCTs?043; N = 188

Se00

Low

No difference for dropouts due to AEs
or SAEs, very few events reported for
either outcome

Downgraded 1 level each for
indirectness imprecision
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Table 2. Summary of Findings (GRADE) (cont.)

Certainty of

3 RCTs203943; N =228

Outcome Treatment Evi Relationship Rationale
vidence
Withdrawal High THC to D00 No consistent findings between study | Downgraded 1 level each for
symptoms CBD: dronabinol, Low groups inconsistency and RoB
dronabinol
+ ]ofexidine,
nabilone
3 RCT829’36’38;
N =296
Low THCto CBD: | ®©DOO Low-dose CBD (400 mg): no Downgraded 1 level each for
synthetic CBD Low difference in short-term, but low- imprecision and indirectness
—— dose CBD reduced withdrawal
1 RCT*; N = 82 :
symptoms during long-term follow-
up
High-dose CBD (800 mg): high-dose
CBD reduced withdrawal symptoms
during short- and long-term follow-
up
Comparable THC to | @DOO No consistent findings between study | Downgraded 1 level each for
CBD: nabiximols Low groups inconsistency and RoB

Anticonvulsants vs. placebo
Abstinence - Not assessable
Cannabis use Gabapentin OO0 Gabapentin significantly decreased |Downgraded 1 level each for
1 RCT*: N = 50 Very low self-reported and clinically validated | imprecision, indirectness, and RoB
’ cannabis use
Topiramate OO0 No difference Downgraded 1 level each for
1 RCT“: N = 66 Very low imprecision, indirectness, and RoB
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Table 2. Summary of Findings (GRADE) (cont.)

Outcome Treatment Cel.'talnty o Relationship Rationale
Evidence
Treatment Gabapentin OO0 No difference Downgraded 1 level each for
retention 1 RCT*: N = 50 Very low imprecision, indirectness, and RoB
Topiramate OO0 Topiramate was associated with Downgraded 1 level each for
1 RCT™: N = 66 Very low signiﬁ‘cantly lower treatment imprecision, indirectness, and RoB
retention
Dropouts due to Gabapentin OO0 No difference Downgraded 1 level each for
AEs; SAEs 1 RCT*: N = 50 Very low imprecision, indirectness, and RoB
Topiramate Dropouts due to Topiramate was associated with a Downgraded 1 level each for
N AEs: OO0 significantly higher rate of study imprecision, indirectness, and RoB
1 RCT*; N =66
v dropouts due to AEs
ery low
SAEs: not SAEs: NR
assessable
Withdrawal Gabapentin OO0 Gabapentin significantly improved | Downgraded 1 level each for
symptoms 1 RCT*: N = 50 Very low withdrawal symptoms, canpabis imprecision, indirectness, and RoB
craving, sleep, and cannabis-related
problems
Glutamatergic modulator vs. placebo
Abstinence N-acetylcysteine OO0 No difference in 2- or 4-week Downgraded 1 level each for
1RCT: N = 116 1 RCT?: N = 116 Very low abstinence at end of treatment imprecision, indirectness, and RoB
Cannabis use N-acetylcysteine OO0 Youth/young adults treated with Downgraded 1 level each for
2 RCTS®?; N = 418 | Very low N—acetylcyste.ine were more likely imprecision, inconsistency, and RoB
to have negative weekly urinalysis
results
No difference in weekly urinalysis
results in adults

continued on next page
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Table 2. Summary of Findings (GRADE) (cont.)

Certainty of

Outcome Treatment ” Relationship Rationale

Evidence
Treatment N-acetylcysteine | ©@DOO No difference Downgraded 1 level each for
retention 2 RCTs?; N = 418 | Low imprecision and RoB
Dropouts due to N-acetylcysteine D00 No difference either in dropouts due |Downgraded 1 level each for
AEs; SAEs 2 RCTs!%2: N =418 | Low to AEs or in SAEs imprecision and RoB
Withdrawal Not assessable ---
symptoms

Hormones vs. placebo

Abstinence --- Not assessable -
Cannabis use Oxytocin 000 No difference Downgraded 1 level each for

1 RCT%: N = 16 Very low imprecision, indirectness, and RoB
Treatment - Not assessable —
retention
Dropouts due to --- Not assessable -
AEs; SAEs
Withdrawal Progesterone OO0 No difference Downgraded 1 level each for
symptoms 1 RCT: N = 8 Very low imprecision, indirectness, and RoB
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Table 2. Summary of Findings (GRADE) (cont.)

Outcome Treatment gel.'talnty ot Relationship Rationale
vidence

Fatty acid amide hydrolase inhibitor vs. placebo
Abstinence --- Not assessable
Cannabis use PF-04457845 OO0 PF-04457845 significantly reduced Downgraded 1 level each for

1 RCT*: N = 70 Very low self-reported cannabis use and THC- |imprecision, indirectness, and RoB

’ COOH urine concentrations
Treatment PF-04457845 OO0 No difference Downgraded 1 level each for
retention 1 RCT*: N = 70 Very low imprecision, indirectness, and RoB
Dropouts due to PF-04457845 OO0 No difference Downgraded 1 level each for
AEs; SAEs 1 RCT*: N = 70 Very low imprecision, indirectness, and RoB
Withdrawal PF-04457845 OO0 Reduced frequency of withdrawal Downgraded 1 level each for
symptoms g5e N = Verv low symptoms and improved overall imprecision, indirectness, and RoB
o LRCT; N =70 y sleep with PF-04457845

1RCT*; N=70
Cholinesterase inhibitor vs. placebo
Abstinence, --- Not assessable
cannabis use,
treatment
retention, dropouts
due to AE, SAEs
Withdrawal Galantamine D000 No difference in withdrawal, Downgraded 1 level each for
symptoms? 1 RCTY" N = 32 Very low craving, or mood imprecision, indirectness, and RoB

Notes. * Withdrawal symptoms were the only eligible outcome for this drug class because the follow-up for the single included study was less than
4 weeks. For methods and interpretation of GRADE ratings, see Appendix A. Abbreviations. AE: adverse event; CBD: cannabidiol; GRADE: Grading
of Recommendations, Assessment, Development, and Evaluations approach; NR: not reported; RCT: randomized controlled trial; RoB: risk of bias;
SAE: serious adverse event; SARI: serotonin antagonist and reuptake inhibitor; SNRI: serotonin-norepinephrine reuptake inhibitor; SSRI: selective
serotonin reuptake inhibitor; THC: tetrahydrocannabinol; THC-COOH: tetrahydrocannabinol carboxylic acid.
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Differences by Subpopulations

We identified 7 RCTs exploring the differential
effects of pharmacotherapy for participants
with CUD by subpopulation (Appendix B,

Table B4).19:2528.3342 Qverall, findings were
insufficient to draw decisive conclusions due to
the limited number of studies examining each
subpopulation and outcome.

Demographic Subpopulations: Sex or Gender,
Race, Age

Four RCTs examined subgroup differences

by gender.1*262742 Findings suggest no

gender differences in abstinence or time to
dropout associated with N-acetylcysteine!®?7;
that vilazodone may be less effective than
placebo for the reduction of cannabis use

in females but not males*?; and that females
may experience greater benefit (i.e., cannabis
dependence criteria and depressive symptoms)
from fluoxetine than males.?® Two trials of
N-acetylcysteine explored racial and ethnic
differences and differences by age.’>?” Findings
from 1 trial suggest that, regardless of group
assignment, participants who were identified
as non-White and Hispanic may have higher
proportions of positive urinalyses.!® The second
trial reported no differences in time to dropout
by race.”

For comparisons by age, in a trial of
N-acetylcysteine in adults, limiting abstinence
results to participants aged 18 to 21 (N = 58)
reveals rates of achieving abstinence were 2 times
higher with N-acetylcysteine versus placebo;
however, the difference was not statistically
significant. The other trial, which included
adolescents and young adults, found no difference
in time to dropout by age (Appendix B, Table B4).?”

Other Subpopulations: Baseline Cannabis Use,
Baseline Tobacco Use, Comorbid ADHD and
Other Mental Health Conditions

Three RCTs examined differences in effect by
baseline cannabis use.?%?”33 Findings indicate

baseline use was a stronger predictor of end-
of-study use (12 weeks) than randomization to
atomoxetine or placebo.*®* Among participants
with severe cannabis dependence at baseline,
there was no difference between nefazodone or
bupropion compared with a placebo for reduction
in dependence severity.?s No difference in
baseline cannabis use or severity was observed
when comparing N-acetylcysteine with placebo.?

Two RCTs of N-acetylcysteine compared effects
by baseline tobacco use.'>?” Investigators of

both trials found higher rates of abstinence
among nontobacco users, but no difference in
abstinence by tobacco use status when examined
by treatment group.!>?’

Four RCTs examined subgroup differences
related to mental health conditions.'*?72833 Among
participants with ADHD and CUD randomized

to atomoxetine or placebo, results indicate no
significant difference in cannabis use reduction
or ADHD symptoms, by baseline ADHD severity.*
In addition, a trial comparing N-acetylcysteine
with placebo in adolescents and young adults
found no difference in time to dropout by ADHD
or any other comorbid mental health condition.?’
Another trial comparing N-acetylcysteine with a
placebo in adults found higher depression scores
at baseline were associated with a decreased
likelihood of abstinence during treatment,

but did not observe a treatment difference in
abstinence or depressive symptoms by baseline
depression scores over time.!

Finally, 1 RCT of venlafaxine in participants
with major depressive disorder examined

the relationship between improvement in
depressive symptoms and urine THC levels.?8
Results indicated THC levels for participants
randomized to placebo went down as depressive
symptoms decreased.? For those randomized to
venlafaxine, THC levels remained high despite
mood improvements (Appendix B, Table B4).28
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Discussion

In this systematic review update, we examined 28
trials (in 33 publications) of pharmacotherapies
to treat CUD. Of the 28 included trials, 26

studies were included in the prior update, and
we identified 2 additional RCTs that assessed
pharmacotherapies not previously studied in
the context of treatment for CUD (quetiapine
and cannabidiol). However, both newly included
studies were small, short-term trials that did
not provide strong evidence of their potential
for CUD treatment. The need remains for longer-
term, large-scale replication studies that add

to our understanding of previously assessed
pharmacotherapies for CUD.

We found very low- to low-certainty evidence
across our outcomes of interest, which indicates
substantial uncertainty in the effectiveness
and harms of included interventions for CUD
(Table 3). Medication adherence and depression
were the most widely reported secondary
outcomes, but researchers observed few
treatment differences. Subgroup differences

by demographics and baseline health and SUD
characteristics were reported in several studies
but were rarely associated with a treatment
difference. Overall, the evidence base is limited
due to the small number of studies examining
most drugs, relatively short follow-up time, small
sample sizes, high attrition rates, and other
methodological flaws in nearly half the trials.

One area that deserves further exploration

is the use of pharmacotherapy, particularly
cannabinoids, to relieve withdrawal symptoms in
those with CUD. Cannabis withdrawal syndrome
is an increasingly recognized symptom complex
that may include irritability, nervousness or
anxiety, difficulty sleeping, decreased appetite,
restlessness, depressed mood, and somatic
symptoms?; this may affect up to 16% of people
who use cannabis regularly.*® Similar to the harm

reduction use of medication-assisted therapy for
withdrawal in opioid use disorder, cannabinoids
may be useful for cannabis withdrawal
syndrome. Indeed, we found 1 study reporting
fewer withdrawal symptoms with dronabinol,?°
1 study reporting improved withdrawal scores
with high dose of synthetic CBD,* and mixed
findings across 3 studies of nabiximols.20:3%43
However, we found no effect on withdrawal
symptoms with nabilone® or a combination
therapy of lofexidine and dronabinol.3¢ Despite
expanding our search from the previous update
to include short-term (less than 4-week) studies
specifically for this outcome, we did not find
enough data to draw meaningful conclusions
about the clinical use of these medications for
withdrawal, and more research is needed.

Attrition is a common challenge in SUD studies
and the reasons for the high dropout rates are
often unclear.’* Accordingly, attrition rates
were high in nearly all trials included in this
review update, ranging as high as 80% in some
study arms regardless of intervention or study
quality. However, 2 included trials maintained
treatment retention rates above 90%: a 12-week
trial (N = 70) comparing the antidepressant
fluoxetine with placebo in adolescents and young
adults with moderately severe depression,?®
and a 24-week trial (N = 82) comparing 2 dose
levels of synthetic CBD with placebo in adults.*
In the fluoxetine trial, a large proportion of

the participants were adolescents living with
their parents who may have ensured their
participation throughout the study.2®

To aid participation in the CBD trial, subjects
received twice-daily scheduled text reminders
to take medications and prefilled pill organizer
boxes.'> In addition, both studies included
adjunctive MET and contingency management
components to improve adherence. Many trials
with higher attrition included similar adherence
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measures or offered comparatively greater
monetary incentives for attendance, so it remains
unclear to what extent these efforts contributed
to the high treatment retention observed. It
should also be noted the majority of studies
conducted intention-to-treat analyses, which
account for dropout and may have mitigated
some of the potential for bias introduced by
higher attrition.

There was considerable variation in the types
of co-interventions used in these studies.
Contingency management with or without travel
reimbursements for treatment retention was a
strategy in more than half of the studies, with
monetary incentives for attendance ranging
from $5 to $50 per visit. In addition, there was
variation in the concomitant psychosocial
interventions. Many of the trials included CBT,
MET, or a combination of the two, all of which
have been reported as effective compared with
other interventions or inactive controls.>*¢ We
are unable to comment on differential effects
of various drugs according to co-interventions
used, given the variety of drugs studied and the
differences in co-intervention strategies.

There are several important limitations to this
evidence base beyond the heterogeneity in co-
interventions, the overall paucity of trials, and
small sample sizes. The assessment of the primary
outcomes of cannabis use and abstinence was
complicated by several factors. The majority of
the trials included urinalysis testing for THC;
however, a number of studies used the TLFB

(a validated estimate of cannabis use'!) as the
primary outcome, despite regular urinalysis. In
addition, some trials reported end-of-treatment
abstinence (i.e., the last 2 weeks of treatment),

and others reported 2 or more weeks anytime
during the study. Other studies operationalized
“abstinence” as simply a single negative urinalysis
(that we included as a “use” outcome rather than
abstinence based on our criteria).

We limited inclusion to trials of 4 weeks or
longer for outcomes other than withdrawal
symptoms; however, the fact THC is detectable
in urine for up to a month after last cannabis
use in frequent users hampers the ability to
quantify relative reductions in use beyond
reliance on self-report data.

Similarly, the possibility of false positive or
negative results, diluted samples, as well as
factors like donor hydration, metabolic status,
and activity status may result in uncertainties

in outcomes when using THC/creatinine ratios

to determine increases or reductions in use or
abstinence. In addition, currently available urine
tests are unable to distinguish among different
cannabinoids, which complicates studies of
cannabinoids for the treatment of CUD.

Finally, none of the studies differentiated
between participants using cannabis for medical
conditions versus recreational use, so we were
unable to differentiate between benefits and
risks of treatment based on type of use. That
said, recent evidence does suggest there is no
difference in the risk of CUD when comparing
individuals who use cannabis for medical versus
recreational purposes.5”8

Although it is known that treatment of SUD can
be a lifetime process, the longest trial follow-up
identified for this review was 24 weeks. From a
chronic condition management perspective, these
results are representative of short-term, episodic
outcomes. However, as no easily accessible
treatment for CUD yet exists, improvements in
abstinence or reductions in cannabis use and
withdrawal over shorter periods of time may

be considered clinically relevant from a harm
reduction perspective. Furthermore, given the
high attrition observed in even short-term trials,
preserving treatment retention for longer-term
data collection will be an ongoing challenge.
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This review update adds to, and differs slightly
from, previous systematic reviews.>1%5%6 Our
findings differ as a result of the inclusion of
more recently published trials and differences
in outcomes examined.?>%° Of note, our definition
of abstinence was restricted to a period of 2
weeks or longer based on negative urinalyses

or a validated cannabis use measure any time
during the trial, while a recent Cochrane
review® examined end-of-treatment abstinence,
operationalized as the last study visit result (self-
report or urinalysis).

We also decided not to broadly pool findings

due to study heterogeneity among populations,
duration, and concurrent interventions, as well
as to not pool data across drug classes, such as
antidepressants and cannabinoids, which differs
from previous systematic reviews.5%60

There are advantages and disadvantages to
pooling drug classes. If combined, precision and
sample size will increase, reducing the likelihood
of downgrading outcomes for imprecision as

well as enabling consideration of inconsistency
between studies. A larger number of studies

also creates opportunity for additional analyses
such as subgroup and sensitivity analyses. A
disadvantage of combining results is there might
be known or unknown factors that contribute to
differences in effect that might be washed out in
a pooled estimate. This also might hinder clinical
and policy decision making.

In our review, by electing not to pool results
across drug classes, our GRADE ratings were
generally downgraded to very low and low
(Table 3). In contrast, an earlier 2019 version of
this report in which results were pooled across
all antidepressants regardless of differences in
mechanisms of action, found moderate certainty
of evidence that antidepressants do not reduce
the likelihood of achieving abstinence nor
reduce cannabis use compared with placebo.®
Although heterogeneity of the underlying studies
remains a concern, the broader message that
antidepressants may not be helpful for CUD

may still be actionable and allow researchers

to prioritize other interventions for future
investigations.

There are many areas ripe for further research
in this field. Research on the effectiveness

of potentially promising drugs such as
cannabinoids for withdrawal symptoms is
needed before these could be recommended in
clinical practice.

Given the change in the legal status of cannabis

in many states, studies should assess outcomes
beyond abstinence, use, withdrawal symptoms,
and treatment retention, and include those related
to function and changes in high-risk behaviors.
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Table 3. GRADE Outcomes Summary Table

Pharmacotherapy Abstinence |Cannabis Use E:::Ssgt Harms ‘S/\Slri;ll;gmal
Antidepressants vs. placebo

SSRIs: escitalopram, fluoxetine, | @OOO D00 dDOO | HdDOO |6O0O0
vilazodone Very low Low Low Low Very low
3 RCTs264244; N = 198

Bupropion OO0 OO0 eDO0O | OO0 |60O00
2 RCTs2534; N = 92 Very low Very low Low Very low Very low
SARIs: nefazodone OO0 OO0 eO00 |6O00 |6000
1 RCT?5; N = 66 Very low Very low Very low Very low Very low
SNRIs: venlafaxine OO0 OO0 6000 |60O00 |-

1 RCT?3; N =103 Very low Very low Very low Very low
Antipsychotics vs. placebo

Quetiapine 000 6000 |6000 |6000O
1 RCT; N = 130 Very low Very low Very low Very low
Antipsychotic vs. antipsychotic

Clozapine vs. ziprasidone e000 e000 |-

1 RCT?; N = 30 Very low Very low

Antianxiety medication vs. placebo

Buspirone D00 eDO0 | H&DOO |6DOO
2 RCTs3%35; N = 268 Low Low Low Low
Mood stabilizers vs. placebo

Divalproex sodium 000 OO0 eO00 6000 |6000O
1 RCT3%; N = 25 Very low Very low Very low Very low Very low
Lithium ®O00  |®O00 ®O00 |- ®O00
1RCT37; N =31 Very low Very low Very low Very low
Cognitive-enhancing therapies vs. placebo

Atomoxetine 000 eO00 6000 |-

1 RCT33; N =78 Very low Very low Very low

continued on next page
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Table 3. GRADE Outcomes Summary Table (cont.)

Pharmacotherapy Abstinence | Cannabis Use ﬁg‘::::;g;:t Harms ‘S/;iltnl;g?:;al
Cannabinoids vs. placebo
High THC to CBD: dronabinol, |©®®0OO D00 eeO00 6000 |00
nabilone Low Low Low Verylow |Low
3 RCTs?%%6:38; N = 296
Low THC to CBD: cannabidiol ~ |Low dose: |Low dose: ebO0O |HdOOO |Low dose:
1 RCT?®; N = 82 P00 ®POO Low Verylow |00
Low Low Low
High dose: High dose: High dose:
o000 ee00 o000
Low Low Low
Comparable THC to CBD: SeO0O D00 ebO0O |&DOO |Low dose:
nabiximols Low Low Low Low $]15100)
3 RCTs2%3943; N = 228 Low
Anticonvulsants vs. placebo
Gabapentin OO0 ®O00 6000 |600O0
1 RCT3; N =50 Very low Very low Verylow | Verylow
Topiramate 000 eO000 |6000 |-
1 RCT*; N =66 Very low Very low Very low
Glutamatergic modulator vs. placebo
N-acetylcysteine OO0 Adolescents obe00 |6&DOO |-
2 RCTs2%; N = 418 Very low ZSS&““g Low Low
©000O
Very low
Adults:
©000O
Very low
Hormones vs. placebo
Oxytocin eO00O -
1RCT*; N = 16 Very low
Progesterone --- 000
1 RCT*; N =8 Very low
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Table 3. GRADE Outcomes Summary Table (cont.)

Pharmacotherapy Abstinence | Cannabis Use ﬁg‘:::::;g;‘t Harms gg:;ﬁ:::&al

Fatty acid amide hydrolase inhibitor vs. placebo

PF-04457845 e000 000 |6000 |e000

1 RCT*; N =70 Very low Very low Verylow | Very low

Cholinesterase inhibitor vs. placebo

Galantamine - —- eO000O

1 RCT¥; N =32 Very low
Notes.  :no difference from comparator;  :significant improvement with intervention; .: increased
risk of harm with intervention; : mixed or conflicting results; ---: outcome not reported or not

assessable. For methods and interpretation of GRADE ratings, see Appendix A. Abbreviations. CBD:
cannabidiol; GRADE: Grading of Recommendations, Assessment, Development, and Evaluations approach;
RCT: randomized controlled trial; SARI: serotonin antagonist and reuptake inhibitor; SNRI: serotonin-
norepinephrine reuptake inhibitors; SSRI: selective serotonin reuptake inhibitor; THC: tetrahydrocannabinol.
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Appendix A. Methods

Literature Search Strategies

To identify evidence examining
pharmacotherapy for cannabis use disorder
(CUD), we searched Ovid MEDLINE ALL, Ovid
PsycINFO, and Ovid EBM Reviews-Cochrane
Central Register of Controlled Trials for studies
published after a 2019 Veterans Affairs (VA)
Evidence Synthesis Program review (September
2019 to May 2021). This update search does not
include 4 databases previously searched in the
2019 review: Cochrane Database of Systematic
Reviews (Cochrane reviews now indexed in
MEDLINE), ClinicalTrials.gov and World Health
Organization International Clinical Trials
Registry Platform (both are now indexed in

the Cochrane Central Register of Controlled
Trials), and Open Trials. Search strategies were
originally based on a previous Cochrane review
search strategy developed in consultation with
aresearch librarian and were peer reviewed.
For this update, the searches were reviewed for
currency and the keyword terms CBD, THC, and
cannabidiol were added.

Ovid MEDLINE ALL 1946 to May 20, 2021
Date searched: May 21, 2021

1. Marijuana Abuse/dt, th or ((Cannabis/ or
Marijuana Smoking/) and (Drug Dependency/
dt, th or Substance Related Disorders/dt, th))

2. ((CBD or THC or cannabidiol or cannabis
or canabis or cannabacae or marijuana or
marihuana or hashish or hash or ganja or
ganjah or hemp or bhang or charas) adj3
(abuse* or abusing or addict* or chronic* or
daily or disorder™ or depend* or habitual* or
heavy or misuse* or overuse or quit*)).tw,kf.

3. or/1-2

4. Substance Withdrawal Syndrome/dt, th or exp

Inactivation, Metabolic/ or Drug Therapy/ or
ae,ai,co,ct,dt,po,th,to.fs.

© 0o 3 o

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

. (abstain* or abstinen® or craving or detox™ or

desintox® or medication* or pharmacotherap*
or pharmaco-therap* or reduce* or reducing
or reduction or relaps* or retain® or retention
or sobriety or therap® or treat™ or withdraw™®).
tw,kf.

. or/4-5
. and/3,6
. randomized controlled trial.pt.

. controlled clinical trial.pt.

randomi?ed.ti,ab.

placebo.ti,ab.

“drug therapy”.ti,ab.

randomly.ti,ab.

trial.ti,ab.

groups.ti,ab.

or/8-15

and/7,16

(animals not (humans and animals)).sh.
17 not 18

(201909* or 201910* or 201911* or 201912*
or 2020* or 2021%*).dt.

and/19-20

Ovid EBM Reviews: Cochrane Central Register
of Controlled Trials, April 2021

Date searched: May 21, 2021

1.

((CBD or THC or cannabidiol or cannabis

or canabis or cannabacae or marijuana or
marihuana or hashish or hash or ganja or
ganjah or hemp or bhang or charas) adj3
(abuse* or abusing or addict* or chronic* or
daily or disorder* or depend* or habitual* or
heavy or misuse* or overuse or quit®)).tw.

. (@bstain* or abstinen™* or craving or detox* or

desintox™ or “drug therap™” or medication*
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or pharmacotherap* or pharmaco-therap* or
reduce* or reducing or reduction or relaps* or
retain* or retention or sobriety or therap™ or
treat* or withdraw*).tw. (1155278)

3. and/1-2

4. limit 3 to yr="2019 -Current”

Ovid PsycInfo 1806 to May Week 3 2021
Date searched: May 21, 2021

1. (Cannabis/ or Hashish/ or Marijuana/
or Marijuana Usage/) and (Addiction/ or
Drug Abuse/ or Drug Addiction/ or Drug
Dependency/ or “Substance Use Disorder”/)

2. ((CBD or THC or cannabidiol or cannabis
or canabis or cannabacae or marijuana or
marihuana or hashish or hash or ganja or
ganjah or hemp or bhang or charas) adj3
(abuse* or abusing or addict* or chronic* or
daily or disorder™ or depend* or habitual* or
heavy or misuse* or overuse or quit®)).tw.

3. or/1-2

4. exp Drug Therapy/ or drug withdrawal/ or
detoxification/ or drug rehabilitation/ or
craving/ or drug abstinence/

5. (@bstain* or abstinen* or craving or detox* or
desintox* or “drug therap™” or medication*
or pharmacotherap* or pharmaco-therap* or
reduce* or reducing or reduction or relaps* or
retain* or retention or sobriety or “substance
withdrawal syndrome” or therap* or treat* or
withdraw™*).tw.

6. or/4-5
7. and/3-6

8. Treatment Effectiveness Evaluation/ or exp
Treatment Outcomes/ or Placebo/ or Followup
Studies/

9. (((placebo* or random™ or comparative or
clinical) adj3 trial*) or (research adj3 design)
or ((evaluat™* or prospect™) adj3 stud*) or

((singl* or doubl* or trebl* or tripl*) adj3
(blind* or mask*))).ti,ab.

10. or/8-9
11. and/7,10
12. limit 11 to yr="2019 -Current”

Study Selection

We included randomized controlled trials (RCTs)
that assessed pharmacotherapies identified as
potential treatments for CUD, with or without
adjunctive treatments, in nonpregnant adults
and adolescents with CUD. The full criteria for
patient populations, interventions, comparators,
outcomes, timing, settings, and study designs
(PICOTS) are specified in Table A1.

Using these prespecified inclusion and exclusion
criteria (Table A1), all citations were reviewed
for potential relevance using DistillerSR
(Evidence Partners, Ottawa, Canada). Two
reviewers independently screened the title

and abstract of each citation, and inclusion by
both of those reviewers progressed the citation
to full-text review. At the full-text screening
stage, 2 independent reviewers agreed on a final
inclusion and exclusion decision for all articles;
any disagreements were resolved through
consensus or consultation with a third reviewer.
Articles meeting eligibility criteria were included
for data abstraction.
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Table A1. PICOTS by Key Question

KQ1. What are the effectiveness and KQ2. Are there known subpopulations
. harms of pharmacotherapies (with for whom currently used
Key Questions a 3 J
or without concurrent psychosocial pharmacotherapy is most or least
treatment) for CUD? effective?
Population Included: Nonpregnant adults and Subpopulations may include:

adolescents with known or suspected CUD |, Demographic factors

* Addiction severity

Excluded: Children and pregnant adults « Comorbid mental and substance use

disorders (e.g., HIV, mood and anxiety
disorders, psychotic disorders, ADHD,
alcohol use, stimulant use, opioid use/
methadone maintained)

* Other clinical conditions (e.g., pain,
sleep disorders)

Intervention/ |Included: Pharmacotherapies identified as a potential treatment for CUD with or
exposure without adjunctive treatment (e.g., medication management; interpersonal therapy;
contingency management [or motivational incentives]; CBT [including matrix therapy,
relapse prevention])

Excluded: Pharmacotherapies intended to treat other conditions

Comparators | Usual care, placebo, or other interventions (comparison groups must receive the same
adjunctive treatments)

Outcomes Intermediate/behavioral outcomes
* Abstinence (2+ week continuous abstinence)

* Reduction of cannabis use (e.g., quantitative urine levels; validated self-report
measures [i.e.,, TimeLine Follow Back, ASI, diagnostic interviews])

* Severity of withdrawal symptoms
* Retention in treatment

Harms

* Dropouts due to AE

* Serious AE (as reported)

Timing Minimum study duration (including follow-up) 4 weeks. Except for studies of
withdrawal.
Setting * Qutpatient

 Inpatient

* Incarceration/detention centers, correctional facilities

Study design | Randomized controlled trials

Abbreviations. ADHD: attention deficit hyperactivity disorder; AE: adverse event; ASI: Addiction Severity
Index; CBT: cognitive behavioral therapy; CUD: cannabis use disorder; HIV: human immunodeficiency virus;
KQ: key question; PICOTS: population, intervention, comparators, outcomes, timing, setting, study design.
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Data Abstraction

Data from published reports were abstracted

into a customized database by 1 reviewer and
confirmed by a second reviewer. From each study,
we abstracted the following where available:
study design, objectives, setting, population
characteristics, subject inclusion and exclusion
criteria, number of participants, duration of
follow-up, the study and comparator interventions
(formulation, strength, etc.), important co-
interventions, health outcomes, and harms.

Assessment of Risk of Bias of
Individual Studies

Two reviewers independently assessed the risk of
bias of each study using a tool developed by the
Cochrane Collaboration.'?!® Disagreements were
resolved through discussion. Each trial was given
an overall summary assessment of low, moderate,
or high risk of bias.

Data Synthesis

We summarized the primary literature by
abstracting relevant data and qualitatively
synthesizing the literature for each key question.
We determined it was not feasible to complete

a quantitative synthesis (i.e., meta-analysis) to
estimate summary effects due to the low volume
of relevant literature for each drug class, and
conceptual heterogeneity of the included studies.

Assessment of the Overall Certainty of
Evidence

We assigned a summary judgment to select,
clinically important and patient-important
outcomes for the overall certainty of

evidence based on the system developed

by the Grading of Recommendations,
Assessment, Development, and Evaluation
Working Group (GRADE).™ Two independent
experienced researchers assigned ratings, with
disagreements resolved by a third rater.

The GRADE system defines the overall certainty
of a body of evidence for an outcome in the
following manner:

e High: Raters are very confident that the
estimate of the effect of the intervention on the
outcome lies close to the true effect. Typical
sets of studies are randomized controlled trials
with few or no limitations, and the estimate of
effect is likely stable.

e Moderate: Raters are moderately confident in
the estimate of the effect of the intervention
on the outcome. The true effect is likely to be
close to the estimate of the effect, but there is
a possibility that it is different. Typical sets
of studies are randomized controlled trials
with some limitations or well-performed
nonrandomized studies with additional
strengths that guard against potential bias and
have large estimates of effects.

e Low: Raters have little confidence in the
estimate of the effect of the intervention
on the outcome. The true effect may be
substantially different from the estimate of the
effect. Typical sets of studies are randomized
controlled trials with serious limitations
or nonrandomized studies without special
strengths.

e Very low: Raters have no confidence in the
estimate of the effect of the intervention
on the outcome. The true effect is likely
to be substantially different from the
estimate of effect. Typical sets of studies
are nonrandomized studies with serious
limitations or inconsistent results across
studies.

e Not assessable: Researchers did not identify
any eligible articles.
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Appendix B. Full Evidence Tables

Table B1. Quality Assessment of Included Studies

A Sequence Allocation s . Incomplete S EEITE Other Sources . .
LI YT, e Generation Concealment AT Outcome Data Outcon.le of Bias TSRO
Reporting
Allsop, 2014% Yes Yes Yes Yes Yes Yes Low
Carpenter, Unclear Yes Yes Yes Yes Yes Low
2009%
Cornelius, Yes Unclear Yes Yes Yes Yes Low
201026
D’Souza, 2019% | Yes Yes Yes Yes Yes Yes Low
Freeman, 2020" | Yes Yes Yes Yes Yes Yes Low
Gray, 2012% Unclear Yes Yes Yes Yes Yes Low
Gray, 2017%° Yes Yes Yes Yes Yes Yes Low
Hill, 201738 Unclear Unclear Unclear Yes Yes Yes Moderate
Johnston, 2014%" | Yes Yes Yes Yes Yes Yes Low
Levin, 20043° Unclear Unclear Unclear Unclear Yes Unclear High
Levin, 20112° Yes Yes Yes Yes Yes Yes Low
Levin, 201328 Yes Yes Yes Unclear Yes Yes Low
Levin, 20163¢ Unclear Unclear Yes Yes Yes Unclear Moderate
Lintzeris, 2019%° | Yes Yes Yes Yes Yes Yes Low
Mariani, 2021 | Yes Yes Yes Yes Yes No Moderate
Mason, 20123t | Yes Yes Yes Unclear Yes Unclear Moderate
g/écolégze—dark, Yes Unclear Unclear Yes Yes Unclear Moderate

continued on next page
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Table B1. Quality Assessment of Included Studies (cont.)

Sequence Allocation Pt Incomplete SIETEl Other Sources . .
Author, Year . Blinding Outcome . Risk of Bias

Generation Concealment Outcome Data . of Bias

Reporting

McRae-Clark, Unclear Unclear Yes Unclear Yes Yes Moderate
201033
McRae-Clark, Yes Yes Yes Yes Yes Yes Low
201535
McRae-Clark, Yes Yes Yes Yes Yes Yes Low
20164
Miranda, 20174' | Yes Yes Yes Yes Yes Unclear Moderate
Penetar, 20123¢ | Unclear Unclear Yes Unclear Unclear No High
Schnell, 20142* | Yes Yes No No Yes No High
Sherman, 20174° | Unclear Unclear Unclear No Unclear Unclear High
Sherman, 20194 | Unclear Unclear NR No Yes No High
Sugarman, Unclear Unclear Unclear No Unclear No High
2019
Trigo, 2018% Unclear Yes Yes Unclear Yes Yes Moderate
Weinstein, Unclear Unclear Yes Unclear Yes No High
201444

Notes. Yes = adequately addressed; Unclear = unclear or not reported; No = not adequately addressed.

Pharmacotherapy for the Treatment of Cannabis Use Disorder - 55




Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs

Author, Year
N Randomized Abstinence, Lapse or
. Trea?ment CLE Relapse: > 2 weeks, N (%) . L.
Setting Dose; Comparator . Overall Cannabis Use Retention in Treatment
Foll Concomitant Treatment Longest Consecutive
oliow-up Period, mean (SD)
Risk of Bias
Antidepressants: bupropion, escitalopram, fluoxetine, nefazodone, venlafaxine, vilazodone
Carpenter et al.,, 2009% |« TG1: Bupropion (N = 40), |3+ week abstinence No difference in end of 46 (43.4%) completed
N = 106 300 mg/day TG1: 4 of 40 study negative UA (P =.17) |treatment:
. . = . 0,
2 sites (US) TG2: Nefazodone (N = 36), TG2: 8 of 36 TG1: 18 of 40 (45%)
600 mg/day or MTD .
) TG2: 14 of 36 (38.9%)
13 weeks « CG: Placebo (N = 30) CG: 7 of 30
' P-58 CG: 14 of 30 (46.6%)
CM for attendance; T ~
Low individual coping skills- P=.55
based CBT
Cornelius et al., 20102 * TG: Fluoxetine (N = 34), NR Mean days used in past 64 (91.4%) completed
N = 70 10 mg/day first 2 weeks, week at 12 weeks (self- treatment:
Single site (US) 20 mg/day weeks 3 to 12 report) TG: 31 of 34 (91.2%)
0 . * CG: Placebo (N = 36) TG: 3.9 (2.6) CG: 33 of 36 (91.7%)
Weexs CBT (9 therapy sessions CG:3.1(2.3) diff
over 12 weeks) + MET No difference
pP=.18
Low

continued on next page
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant Treatment

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

Longest Consecutive
Period, mean (SD)

Overall Cannabis Use

Retention in Treatment

Levin et al., 201328
N =103

e TG: Venlafaxine (N = 51),
225 mg/day or MTD

2 consecutive abstinent
weeks

Mean THC urine levels at
12 weeks

64 (62.1%) completed
treatment:

20164
N =176
Single site (US)

8 weeks

Low

max dose of 40 mg
* CG: Placebo (N = 35)

CM for attendance and
medication adherence; 3
sessions MET

2 sites (US) * CG: Placebo (N =52) TG: 6 of 51 (11.8%) TG: 1403 TG: 31 of 51 (60.8%)
12 K CM for attendance and CG: 19 of 52 (36.5%) CG: 439 CG: 33 0of 52 (63.5%)
WeeKs medication adherence
OR, 4.51 (95% CI, 1.53 to pP<.01 P=.36
13.3); P<.01 Higher urine-THC levels in
Low . .
venlafaxine group in 2nd
half of treatment (weeks 6,
8, and 10)
McRae-Clark et al., » TG: Vilazodone (N = 41), NR No difference in 31 (40.1%) completed

unadjusted (OR, 1.22; 95%
CI, 0.24 to 6.37) or adjusted
odds (OR, 2.65; 95% CI,
0.50 to 14.0) of weekly
abstinence

treatment:
TG: 14 of 41 (34.2%)
CG: 17 of 35 (48.6%)
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Treatment Group(s),

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

N =52
Single site (Israel)

24 weeks

High

10 mg/day
* CG: Placebo (N = 26)

60 min group CBT 1x/week
and MET

negative UA
TG: 3 of 26
CG: 7 of 26
P=.77

Setting Dose; Comparator ] Overall Cannabis Use Retention in Treatment
q Longest Consecutive
Follow-up Concomitant Treatment Period, mean (SD)
Risk of Bias
Penetar et al., 20123¢ * TG: Bupropion (N = 10), NR NR 9 (40.9%) completed
N = 22 300 mg/day treatment:
. . = . 0,
Single site (US) CG: Placebo (N =12) TG: 5 of 10 (50.0%)
Weekly MET : 0
4 weeks eexly CG: 4 of 12 (33.3%)
High
Weinstein et al.,, 2014** |+ TG: Escitalopram (N = 26) | N with “persistent” NR 26 (50%) completed

treatment (9 weeks
blinded):

10/26 (38.5%) vs 16/26
(61.5%)

P=.43
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant Treatment

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

Longest Consecutive
Period, mean (SD)

Overall Cannabis Use

Retention in Treatment

Antipsychotics: clozapine, quetiapine, ziprasidone

Mariani et al., 20216
N =130
Single site (US)

13 weeks

Moderate

* TG: Quetiapine (N = 66),
300 mg (titration from
25 mg to 300 mg over
weeks 1-4)

* CG: Placebo (N = 64)

CM for medication
adherence; weekly
individual MM

NR

No difference in decrease
in cannabis use in daily
dollar value

No difference in urine
THC over time (P =.66),
and no difference when
adjusted for age, sex, or co-
occurring mood disorders

Cannabis use outcomes:

Light use at 12 weeks: OR,
1.13; 95% CI, 0.62 to 2.07;
P=.68

0Odds of achieving light
use over time (TG vs. CG);
P=.12

Moderate use at 12 weeks:
OR, 3.30; 95% CI, 1.68 to
6.47; P=.001

0Odds of achieving
moderate use over time
(TGvs.CG); P=.03

55% completed treatment:
TG: 38 of 66 (57.6%)

CG: 34 0of 64 (53.1%)

Time to dropout

Throughout the trial,
time to dropout was not
significantly different
between the treatment
and placebo groups: HR,
0.84 (95% CI, 0.51 to 1.40);
P=.51
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Treatment Group(s),

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

20093
N =93
Single site (US)

12 weeks

Moderate

max dose of 60 mg (mean
dose, 46 mg [SD, 14 mg])

* CG: Placebo (N =44)
CM for attendance

Setting Dose; Comparator ] Overall Cannabis Use Retention in Treatment
q Longest Consecutive
Follow-up Concomitant Treatment Period, mean (SD)
Risk of Bias
Schnell et al., 20142 * TG1: Ziprasidone (N = 16), | NR Both groups reduced 12 (40%) completed
N =30 200 mg (range, 80 to 400 frequency of cannabis use |treatment:
' ' mg) during follow-up (F = 7.15; TG1: 7 of 16 (43.8%)
Single site (Germany) . . _ P=.02)
* TG2: Clozapine (N = 14), .
. . TG2: 5 of 14 (35.7%)
Inpatient 225 mg (range, 50 to No differences between
12 months 425 mg) groups (F=2.75; P=.13)
Outpatient clinical
management with
High psychoeducation, group
CBT, and social and
occupational rehab
Antianxiety medications: buspirone
McRae-Clark et al., * TG: Buspirone (N = 49), NR Negative UA tests, mean 24 (25.8%) completed

(SD)

TG: 20.3% (32.5%)
CG: 6.5% (16.2%)
P=.13

% days reporting no use
(TLFB)

TG: 45.2%
CG: 51.4%
P=.55

treatment:
TG: 11 of 49 (22.5%)
CG: 13 of 44 (29.6%)
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant Treatment

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

Longest Consecutive
Period, mean (SD)

Overall Cannabis Use

Retention in Treatment

McRae-Clark et al.,
2015%

N =175
Single site (US)
12 weeks

Low

* TG: Buspirone (N = 88),
max dose of 60 mg (mean
dose, 42 mg [SD, 18 mg])

* CG: Placebo (N = 87)
CM for attendance

NR

No difference in
unadjusted OR, 1.09; 95%
CI, 0.45 to 2.61 or adjusted
OR, 0.75; 95% CI, 0.29 to
1.92 of weekly abstinence

Proportion of negative
weekly UA tests

TG: 76 of 1056 (7.2%)
CG: 64 of 1044 (6.4%)

unadjusted OR, 1.09 (95%
CI, 0.45to 2.61); P=.86

adjusted OR, 0.75 (95% CI,
0.29t0 1.92); P=.54

Proportion with at least
1 negative UA test during
treatment period

TG: 19 of 88 (21.6%)
CG: 17 of 87 (19.5%)
p=.74

92 (52.6%) completed
treatment:

TG: 45 0f 88 (51.1%)
CG: 47 of 87 (54.0%)
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant Treatment

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

Longest Consecutive
Period, mean (SD)

Overall Cannabis Use

Retention in Treatment

Mood stabilizers: divalproex sodium, lithium carbonate

Johnston et al., 2014%
N=31

Single site (Australia)
90 days

Low

e TG: Lithium carbonate
(N =19), 100 mg/day

* CG: Placebo (N =22)

RPT, relaxation,
withdrawal counseling,
individual and group
psychoeducation

Postwithdrawal 30-day
continuous abstinence (no
longer on lithium; after
7-day inpatient, assessed
at 14, 30, 90 days): No
difference

Past month continuous
abstinence, 14-day follow-

up

TG: 6 of 13 (46.1%)
CG: 6 of 16 (37.5%)
P=.50

Past month continuous
abstinence, 30-day follow-

up

TG: 6 of 15 (40.0%)
CG: 6 of 17 (35.3%)
P=.50

Past month continuous
abstinence, 90-day follow-

up

TG: 3 0f 13 (23.1%)
CG: 5 0f 13 (38.5%)
pP=.81

Both groups reduced mean
# days of use in the past
week (F=7.63,P<.001) and
mean quantity of daily

use (F=7.62, P<.001); No
difference between groups

Days cannabis use past
week at 90-day follow-up,
mean (SD)

TG:5.22 (2.77)
CG: 6.14 (1.46)
P=NS

Study completion:
TG: 13 0f 19
CG: 13 of 22

7-day inpatient stay: No
difference in retention
(P =.75)
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year

N Randomized Abstinence, Lapse or
. Treafment Group(s), Relapse: > 2 weeks, N (%) . .
Setting Dose; Comparator ] Overall Cannabis Use Retention in Treatment
Foll Concomitant Treatment LLETCTEEA (COSE AT
LD ALY Period, mean (SD)
Risk of Bias
Levin et al., 2004%° « TG: Divalproex No difference in 2+ week | No difference in No difference in treatment
N =23 sodium (N = 13), abstinence by group or in | % negative UA or retention
1500 mg/day (25 to | the length of abstinence quantitative THC level .
) ) First 6 weeks
Single site (US) 2000 mg) . .
_ - 2+ weeks assumed Proportion negative UA TG: 10 of 13 (76.9%)
12 weeks - CG:Placebo (N =12) | apstinence, 8 weeks (mean | tests (mean THC-COOH ' o7
+ Weekly individual THC-COOH level <100 ng/ |level <100 ng/mL) CG: 9 of 12 (75.0%)
High ﬁellapse prevention mL) TG: 22.0% Second 6 weeks (crossover)
erapy . 0
TG: 6 0f 10 (60.0%) CG: 13.0% TG: 4 of 9 (44.4%)
- 0,
CG: 509 (56.0%) P=NS CG: 5 of 10 (50.0%)
P=NS

Self-reported marijuana Study total

Mean (SD) weeks of use: TG: 5 of 13 (38.5%)
seemed abstinence, 8
weeks (mean THC-COOH CG: 4 0f 12 (33.3%)
level <100 ng/mL)

TG: 1.60 (1.90)
CG:1.44 (1.88)
P=NS

Frequency (days/week),
weeks 7 and 8

TG: 2.75 (3.55)
CG: 1.56 (2.34)
P=NS

Amount (joints/week),
weeks 7 and 8

TG: 4.88 (7.58)
CG: 0.99 (1.18)
P=NS

continued on next page
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant Treatment

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

Longest Consecutive
Period, mean (SD)

Overall Cannabis Use

Retention in Treatment

Cognitive-enhancing therapies: atomoxetine

McRae-Clark et al.,
201033

N =78
Single site (US)

12 weeks

Moderate

* TG: Atomoxetine (N = 39),
100 mg/day or MTD

* CG: Placebo (N = 39)

Weekly individual relapse
prevention therapy

NR

No difference in week 12
mean self-reported use, UA
results, or % of days used

by group

Amount self reported use
at 12 weeks, mean (SE)

TG: 2.17 (0.34)
CG:1.84(0.34)
P=.44

% positive UA samples
over 12-week study period

TG: 125 of 146 (85.6%)
CG: 105 of 126 (83.3%)
P=NR

% days reporting use at 12
weeks , mean (SD)

TG: 60.1% (31.5%)
CG: 68.1% (31.3%)
P=.46

16 (20.5%) completed
treatment:

TG: 9 of 39 (23.1%)
CG: 7 of 39 (17.9%)
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant Treatment

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

Longest Consecutive
Period, mean (SD)

Overall Cannabis Use

Retention in Treatment

Cannabinoids: cannabidiol, dronabinol, nabilone, nabiximols

Allsop et al., 2014*3
N =51

2 sites (Australia)
Inpatient: 9 days
Follow-up: 28 days

Low

e TG: Nabiximols (N = 27),
maximum dose 86.4
mg THC, 80 mg CBD; 3
days washout, 6 days
medication

* CG: Placebo (N = 24)

Self-completed CBT
workbook; CM for
attending follow-up visit

NR

No difference in use
between groups from
baseline to follow-up
(P=.29)

19 (37.3%) completed
treatment:

TG: 11 of 27 (40.7%)
CG: 8 0f 24 (33.3%)

Treatment group retained
longer during medication
phase (unadjusted HR,
3.66; 95% CI, 1.18 to 11.37;
P=.02)

Freeman et al., 2020*°
N =82
Single site (UK)

24 weeks

Low

(continued on next page)

* TG1: Synthetic CBD
(N = 24), 800 mg 2x/day

* TG2: Synthetic CBD
(N =23), 400 mg 2x/day

* CG: Placebo (N = 23)

Individual MET: 6, 30-min
sessions

End of treatment (4 weeks):
Mean days/week abstinent

TG1:4.91 (95% CI, 4.05 to
5.78)

TG2: 4.38 (95% CI, 3.39 to
5.36)

CG: 4.14 (95% CI, 3.20 to
5.08)

End of treatment (4 weeks):

THC-COOH urine
concentrations (mean ng/
mL)

TG1: 144.07 (48.53 to
239.62)

TG2:251.24 (95.38 to
407.11)

94% completed treatment:
TG1: 21 of 23 (91%)
TG2: 23 of 24 (96%)
CG: 23 of 23 (100%)
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant Treatment

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

Longest Consecutive
Period, mean (SD)

Overall Cannabis Use

Retention in Treatment

Freeman et al., 2020*°

(cont.)

Mean days/week abstinent
(cumulative)

Absolute diff (800 mg vs.
placebo), 0.27 (95% CI,
-0.09 to 0.64)

Absolute diff (400 mg vs.
placebo), 0.48 (95% CI, 015
to 0.82)

24-week follow-up:
Mean days/week abstinent

TG1: 3.36 (95% CI, 2.04 to
4.67)

TG2: 3.33 (95% CI, 1.72 to
4.95)

CG: 4.06 (95% CI, 2.82 to
5.30)

Mean days/week abstinent
(cumulative)

Absolute diff (800 mg vs.
placebo), -0.02 (95% (I,
-0.06 to 0.03)

Absolute diff (400 mg vs.
placebo), 0.03 (95% CI, 0.00
to0 0.07)

CG: 195.00 (92.08 to 297.92)

Absolute diff (800 mg vs.
placebo), -72.02 (95% CI,
-135.47 to -19.52)

Absolute diff (400 mg vs.
placebo), -94.21 (95% CI,
-161.83 to -35.56)

24-week follow-up:

THC-COOH urine
concentrations (mean ng/
mL) NR

Absolute diff (800 mg vs.
placebo), -13.20 (95% CI,
-37.58 t0 12.10)

Absolute diff (400 mg vs.
placebo), -29.18 (-52.08 to
-7.25)
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant Treatment

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

Longest Consecutive
Period, mean (SD)

Overall Cannabis Use

Retention in Treatment

Hill et al., 201738
N =18

Single site (US)
14 weeks

Moderate

e TG: Nabilone (N =10), 2
mg/day

* CG: Placebo (N = 8)

CM for attendance; MM
weekly

NR

No difference in cannabis
use sessions (P =.53)

No difference in the %
days of use at the end
of treatment (P =.22) or
follow-up (P =.81)

Change in days of use
(TLFB), end of treatment

TG: -9.26 (95% CI, -24.5 to
5.97)

CG:4.70 (95% CI, -11.5 to
20.9)

pP=.22

Change in days of use
(TLFB), end of follow-up

TG: -10.7 (95% CI, -35.2 to
13.9)

CG: -14.2 (95% CI, -30.5 to
2.03)

pP=.81

No difference in the urine
cannabinoid levels at the
end of treatment (P =.17)
or follow-up (P =.34)

12 (66.7%) completed
treatment:

TG: 6 of 10 (60%)
CG: 6 of 8 (75%)
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant Treatment

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

Longest Consecutive
Period, mean (SD)

Overall Cannabis Use

Retention in Treatment

Levin et al., 2011%°
N =156
Single site (US)

e TG: Dronabinol (N = 79),
40 mg/day

* CG: Placebo (N =77)
CM for attendance and

Proportion achieving
2-week abstinence at end
of maintenance phase

TG: 14 of 79 (17.7%)

Days per week of use was
close to daily and did not
differ between groups
(P=.54)

Completed 8 weeks of
treatment (taper began
week 9)

TG: 61 of 79 (77.0%)

N =122
Single site (US)
Outpatient

11 weeks

Moderate

lofexidine (N = 61),
“fixed-flexible” dose
schedule, dose titrated
to 1.8 and 60 mg/day or
MTD; 11 weeks

* CG: Placebo (N = 61)

CM for attendance and
transportation; MET + RPT
weekly

abstinence during any 21
days

TG: 170f 61 (27.9%)
CG: 18 of 61 (29.5%)
P-=.68

Proportion achieving
abstinence in last 2 weeks
of trial

TG: 12 of 61 (19.7%)
CG: 12 of 61 (19.7%).
P=.89

12 weeks transportation; MET + RPT | CG: 12 of 77 (15.6%) Both groups showed CG: 47 of 77 (61.0%)
weekly reduction in use over time

P=.69 (raw data NR) P=.02

Low Max consecutive days Completed 12 weeks of
abstinent (median) treatment
TG: 6 (IQR, 1 to 13) TG: 55 of 79 (69.6%)
CG: 5 (IQR, 2 to 16) CG: 44 of 77 (57.1%)
pP=.79

Levin et al., 20163¢ * TG: Dronabinol + Proportion achieving NR 79 (64.8%) completed

treatment:
TG: 37 of 61 (60.7%)
CG: 42 of 61 (68.8%).

No difference between
groups (X,*=1.36, P =.24)
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant Treatment

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

Longest Consecutive
Period, mean (SD)

Overall Cannabis Use

Retention in Treatment

Lintzeris et al., 2019%°
N =137
4 sites (Australia)

12 weeks

Low

e TG: Nabiximols (N = 64),
2.7mgof THC and 2.5 mg
of CBD per spray. Max
dose 32 sprays per day:
86.4 mg of THC and 80
mg of CBD

* CG: Placebo (N = 73)
CBT, 6 sessions

4-week abstinence at least
once during trial

TG: 13 0of 49 (26.5%)
CG: 10 of 55 (18.2%)

OR, 1.63 (95% CI, 0.55 to
-4.90); P=.31

4-week abstinence at
week 24 (12 weeks post
treatment)

TG: 14 of 61 (23.0%)
CG: 6 0of 67 (9.0%)

OR, 3.0 (95% CI, 1.1 t0 9.1);
P=.04

Mean (SD) cannabis use
days (of 84)

TG: 35(32.4)
CG:53.1(33)

Adj. difference, 18.6 days
(95% CI, 3.5 to 33.7), P =.02

Proportion reducing use
by > 50%:

TG: 54.1%
CG: 28.9%

OR, 0.35 (95% CI, 0.13 to
0.90); P=.03.

Mean (SD) cannabis use
days in previous 28 days at
24 weeks:

TG: 14.1 (11.6)
CG: 7.5 (11.0)

Adj. difference, -6.1 days
(95% CI, -10.8 to -3.1);

P<.05

60 (46.9% of patients
who received first dose)
completed:

TG: 30 of 61 (49.3%)
CG: 30 0of 67 (44.8%)

No difference between
groups

Pharmacotherapy for the Treatment of Cannabis Use Disorder - 69

continued on next page




Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Treatment Group(s),

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

Setting Dose; Comparator ] Overall Cannabis Use Retention in Treatment
q Longest Consecutive
Follow-up Concomitant Treatment Period, mean (SD)
Risk of Bias
Trigo et al., 2018% » TG: Nabiximols (N=20), |NR 7-day point prevalence TG: 13 of 20 (65%)
_ 113.4 mg THC/105 mg abstinence after . o
N =40 CBD: self-titrated up to 42 medication phase CG: 14 0f 20 (70%)
Single site (Canada) sprays/day; 12 weeks TG: 4 of 13 (30.8%)
12 weeks * CG: Placebo (N = 20) CG: 6 of 14 (42.9%)
CM for attendance and )
transportation; CBT/MET Use declined for both
Moderate groups, but no difference
between groups (P =.18)
Anticonvulsants: gabapentin, topiramate
Mason et al., 20123! * TG: Gabapentin (N = 25), |NR More UA(-) with TG 18 of 50 (36%) completed
_ 1200 mg/day (P =.001), greater decrease |treatment overall
N0 « CG: Placebo (N = 25) of self-reported use days/ | 1. 7 ;¢ 95 (28.00)
Single site (US) : week (P =.004) : =
Weekly manual-guided CG: 11 of 25 (44.0%)
13 weeks individual counseling
(MET and CBT)
Moderate
Miranda et al., 2017* * TG: Topiramate (N = 40), |NR No difference in negative |39 (59.1%) completed

N =66
Single site (US)

7 weeks

Moderate

200 mg/day
* CG: Placebo (N = 26)

Manual-driven MET, 3
sessions

UA (P =.34) or change in
UA results between weeks
1to 6 (P=.75)

treatment:

TG: 19 of 40 (47.5%)
CG: 20 of 26 (76.9%)
P=.02
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant Treatment

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

Longest Consecutive
Period, mean (SD)

Overall Cannabis Use

Retention in Treatment

Glutamatergic modulators: N-acetylcysteine

Gray et al., 2012%
N =116
Single site (US)

12 weeks

Low

* TG: N-acetylcysteine
(N =58), 2400 mg/day

* CG: Placebo (N =58)
CM for attendance

Abstinence confirmation
at end-of-treatment (2
weeks)

TG: 36.2%
CG: 20.7%

OR, 2.32 (95% CI, 0.99 to
5.43)

P=.054

Abstinence confirmation
at end-of-treatment (4
weeks)

TG: 27.6%
CG: 15.5%

OR, 2.14 (95% CI, 0.85 to
5.42)

pP=11

% negative UA tests
throughout treatment
(cumulative)

TG: 190 of 464 (40.9%)
CG: 126 of 464 (27.2%)

OR, 2.35 (95% CI, 1.05 to
5.24)

P=.03

% negative UA tests at
posttreatment follow-up

TG: 11 of 58 (19.0%)

CG: 6 0of 58 (10.3%)

OR, 2.4 (95% CI, 0.8 to 7.5)
pP=.13

70 (60.3%) completed
treatment:

TG: 37 of 58 (64.0%)
CG: 33 0of 58 (57.0%)

54 (46.6%) completed
4-week follow-up:

TG: 29 of 58 (50.0%)
CG: 25 of 58 (43.0%)
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Treatment Group(s),

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

N=8
Single site (US)
5 days

High

200 mg 2x/day during the
early follicular phase of
patient’s menstrual cycle
while abstaining from
cannabis

* CG: Placebo (N =5)
No concomitant treatment

Setting Dose; Comparator ] Overall Cannabis Use Retention in Treatment
Foll Concomitant Treatment LLETCTEEA (COSE AT
oilow-up Period, mean (SD)
Risk of Bias
Gray et al., 2017% » TG: N-acetylcysteine NR Proportion of weekly 216 (71.5%) completed
N = 302 (N =153), 2400 mg/day negative UA treatment:
° . = . 0 . 0,
6 sites (US) CG: Placebo (N = 149) TG: 22.3% TG: 113 of 153 (71.9%)
CM for attendance CG: 22.4% CG: 103 of 149 (68.5%)
16 weeks
OR, 1.00 (95% CI, 0.63 to
1.59)
Low P=.98
Hormones: oxytocin, Progesterone
Sherman et al., 20174° * TG: Oxytocin (N = 8), NR Mean daily cannabis use NR
N =16 40 IU administered (TLFB)
intranasally before MET N
Site(s) not reported sessions No significant treatment
effect (0.55 [SEM, 0.65];
4 months * CG: Placebo (N =8) P=.41)
MET No significant group by
High time interaction (P =.79)
Sherman et al., 201946 * TG: Progesterone (N = 3), |NA NA NA
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Table B2. Abstinence, Cannabis Use, and Treatment Retention Outcomes in Included RCTs (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant Treatment

Abstinence, Lapse or
Relapse: > 2 weeks, N (%)

Longest Consecutive
Period, mean (SD)

Overall Cannabis Use

Retention in Treatment

Fatty acid amide hydrolase inhibitor: PF-04457845

N=34
Single site (US)
10 days

High

extended release (N = 18),
8 mg/day

* CG: Placebo (N = 16)
No concomitant treatment

D’Souza et al., 2019% » TG: PF-04457845 (N = 46), | NR Significantly lower 58 (83%) completed
N =70 4 mg once daily reported use (TG vs. CG) treatment:
Single site (US) * CG: Placebo (N = 24) Mean difference in joints/ | TG: 38 of 46 (83%)
. . da
CM for medication y : 0
4 weeks adherence 0.88 joints (95% CI, 0.29 to | C0- 20 0f 24 (83%)
1.46); P<.001 No difference between
Low Mean difference in groups.
THC-COOH urine
concentrations
392.37 ng/mL (95% CI,
17.55 to 767.18); P <.001
Cholinesterase inhibitors: galantamine
Sugarman et al., 2019% |« TG: Oral galantamine NA NA NA

Abbreviations. CBD: cannabidiol; CBT: cognitive behavioral therapy; CG: control group; CI: confidence interval; CM: contingency management;
HR: hazard ratio; IQR: interquartile ratio; MET; motivational enhancement therapy; MM: medication management; MTD: maximum tolerated
dose; NA: not applicable; NR: not reported; NS: not significant; OR: odds ratio; P: p-value; PBO: placebo; RPT: relapse prevention therapy; SD:
standard deviation; SE: standard error; SEM: standard error of the mean; TG: treatment group; THC: tetrahydrocannabinol; THC-COOH:
tetrahydrocannabinol carboxylic acid; TLFB: timeline followback; UA: urinalysis; US: United States.
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs

Author, Year
N Randomized

Setting

Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Antidepressants: bupropion, escitalopram, fluoxet

ine, nefazodone, venlafaxine, vilazodone

Carpenter et al., 2009%
N =106
2 sites (US)

13 weeks

Low

* TG1: Bupropion (N = 40),
300 mg/day

* TG2: Nefazodone (N = 36),
600 mg/day or MTD

¢ CG: Placebo (N = 30)

CM for attendance;
individual coping skills-
based CBT

Dropouts due to AE
TG1: 1

TG2: 0

CG: 0

No difference

Moderate or serious AE
TG1:5

TG2: 9

CG:1

No difference

No difference on difficulty
falling asleep (P =.08),
sleep disturbances (P = .44),
irritability (P =.58), or
anxiety (P =.32)

No difference in effect
on cannabis dependency
severity (P =.14)

Clinical improvement

over course of study for all
groups, but no difference
between groups

Missed doses

More missed doses with
nefazodone vs. placebo
(P=.02)

No difference from
bupropion

Cornelius et al., 201026
N=70
Single site (US)

12 weeks

Low

* TG: Fluoxetine (N = 34),
10 mg first 2 weeks/20mg,
weeks 3 to 12

* CG: Placebo (N = 36)

CBT (9 therapy sessions
over 12 weeks) + MET

Dropouts due to AE: 0
SAE: 0

NR

Depressive symptoms
(mean HAM-D 27 scores) at
12 weeks

TG: 6.1 (4.7)
CG:7.0(8.2)
P=.55

Clinically (but not
significant) improvement
in depressive symptoms in
both groups
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting

Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Levin et al., 201328
N =103

2 sites (US)

12 weeks

Low

* TG: Venlafaxine (N = 51),
225 mg/day or MTD

* CG: Placebo (N =52)

CM for attendance and
medication adherence

NR

NR

Depression:

50% reduction of HAM-D
score from baseline

TG: 32 of 51 (62.7%)
CG: 36 of 52 (69.2%)
P=.49

<8 on HAM-D 27 at end of
study

TG: 26 of 51 (51.0%)
CG: 30 of 52 (57.7%)
Compliance:

Medication (% of pills
taken)

TG: 87.5%

CG: 90.3%

P=.35

Behavioral therapy
TG: 76.0%

CG: 82.3%

P=.14
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting

Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

McRae-Clark et al.,
20164

N =176
Single site (US)
8 weeks

Low

¢ TG: Vilazodone (N = 41),
max dose of 40 mg
e CG: Placebo (N = 35)

CM for attendance and
medication adherence; 3
sessions MET

Dropouts due to AE
TG: 2
CG:1
SAEs
TG: 0
CG:1

(none considered study
related)

One subscale of cannabis
craving (purposefulness)
decreased more for the
vilazodone group (F = 6.7,
P =.01); No differences
on other subscales of
cannabis craving

NR

Penetar et al., 201234
N=22
Single site (US)

4 weeks

High

* TG: Bupropion (N = 10),
300 mg/day

* CG: Placebo (N =12)
Weekly MET

NR

No difference in
withdrawal symptoms

Cannabis withdrawal
scores increased for PBO
but not BUP. Significantly
lower craving for TG vs CG
(P=.01)

No difference in
depression, anxiety, or
readiness to change; No
difference in hours slept,
latency to sleep, or ratings
of sleep

No difference on cognitive
tests
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Weinstein et al., 201444
N =52

Single site (Israel)

» TG: Escitalopram
(N = 26),10 mg/day

* CG: Placebo (N = 26)
60 min group CBT 1x/week

Dropouts due to AE: No
difference

SAE: NR

Withdrawal symptoms
(CIWA) reduced in both
groups, but no difference
between groups

No difference in
medication adherence;
Higher treatment
compliance with placebo
(P =.02); No difference

N =130
Single site (US)

13 weeks

Moderate

300 mg (titration from 25
mg to 300 mg over weeks
1-4)

e CG: Placebo (N = 64)

CM for medication
adherence; weekly
individual MM

TG: 3
CG: 1

SAE: 0

Weekly decrease in
cannabis withdrawal
scores (mean)

TG: 10.4% (95% CI, 8.9 to
11.8)

CG: 6.5% (95% CI, 5.0 to 8.1)

Adjusted study week-
treatment interaction
F =12.75, P=.0004

1,870
Craving (MCQ): No
difference over time

Study week and treatment

interaction Flge= 1.80;
P=.18

Marijuana Craving
Questionnaire

24 weeks and MET Reylsed Clinical Institute in depression or anxiety
Withdrawal Assessment .
reduction
Scale
High
Antipsychotics: clozapine, quetiapine, ziprasidone
Mariani et al., 20211 * TG: Quetiapine (N = 66), | Dropouts due to AE: Withdrawal (MWC): Sleep (MOS-SS): No

significant treatment
difference in sleep
problems

Sleep Problems Index I
significantly decreased

by 3.0% (95% CI, 2.2 to

3.8) across both treatment
arms with each week in the
study

Study week treatment
interaction: F, 4,,_0.03;
P=.385

Medical Outcomes Study—
Sleep Scale
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting

Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Schnell et al., 201424
N =30

Single site (Germany)
Inpatient

12 months

High

* TG1: Ziprasidone (N = 16),
200 mg (range, 80 to 400
mg)

* TG2: Clozapine (N = 14),
225 mg (range, 50 to
425 mg)

Outpatient clinical
management with
psychoeducation, group
CBT, and social and
occupational rehab

Clozapine was associated
with more side effects
compared with ziprasidone
(F=8.2; P=.02)

NR

Positive symptoms
decreased in both groups,
with a stronger decline
with clozapine (P =.05)

Ziprasidone was associated
with more emergency
sessions (P =.02), higher
group therapy attendance
(P =.02), and higher drug
attitude inventory score
(P=.01)
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting

Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Antianxiety medications: buspirone

McRae-Clark et al.,
20093

N =93
Single site (US)

12 weeks

Moderate

* TG: Buspirone (N = 49),
max dose of 60 mg (mean
dose, 46 mg [SD, 14 mg])

* CG: Placebo (N = 44)
CM for attendance

Dropouts due to AE:

TG: 1
CG: 1

SAE: 0

No difference in overall
craving or withdrawal
symptoms overall

Marijuana Craving
Scale total score, mean
difference from baseline
(SD)

TG: -22.65 (16.29)
CG: -19.40 (15.75)
pP=71

Withdrawal checklist total
score, mean difference
from baseline (SD)

TG: -10.87 (8.99)
CG: -10.40 (7.73)
P=.99

Trend toward faster time
to first UA (-) in T group
(P=0.098). No difference in
anxiety

Time to first negative UA:
raw data NR; p value only
(as reported above)

Anxiety, mean (SD)
reduction in HAM-A scores

TG:-6.1 (7.1)
CG:-4.0 (5.7)
P=.40
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting

Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

McRae-Clark et al.,
201535

N =175
Single site (US)
12 weeks

Low

* TG: Buspirone (N = 88),
max dose of 60 mg (mean
dose, 42 mg [SD, 18 mg])

¢ CG: Placebo (N = 87)
CM for attendance

Dropouts due to AE
TG: 2 of 88

CG: 4 of 87

SAE

TG: 2 of 88

CG: 1 of 87

(none were considered
study-related)

Cannabis craving
decreased during
treatment, but no
difference between groups
(P=.20)

No difference in adherence
to assigned treatment by
weekly pill count (P =.28)
or by measured riboflavin
levels (P =.98)

Compliance by weekly pill
count

TG: 87.2%
CG: 90.7%

OR, 0.73 (95% CI, 0.42 to
1.29); P=.28

Compliance by riboflavin
levels

TG: 77.2%
CG: 80.5%

OR, 1.01 (95% CI, 0.55 to
1.86); P=.98

Pharmacotherapy for the Treatment of Cannabis Use Disorder - 80

continued on next page




Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting

Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Mood stabilizers: divalproex sodium, lithium carbonate

Johnston et al., 2014%”
N=31

Single site (Australia)
90 days

Low

e TG: Lithium carbonate
(N =19), 100 mg/day

* CG: Placebo (N =22)

RPT, relaxation,
withdrawal counseling,
individual and group
psychoeducation

Dropouts due to AE: 0
SAE: 0

Withdrawal severity: no
difference between groups
(P=.74)

Number of withdrawal
symptoms reported: no
difference between groups
(P=.44)

Treatment was more
effective than control for
attenuating nightmares/
strange dreams for
withdrawal period

(P =.01), as well as for loss
of appetite (P =.001), and
stomach aches (P =.05);
Trend towards reducing
withdrawal-related
physical tension (P =.06)

No differences in severity
of dependence or cannabis
problems

QOL: Physical, but not
psychological, health, or
social relations improved
in TG (P <.05)
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting

Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Levin et al., 20043°
N =23

Single site (US)

12 weeks

High

* TG: Divalproex sodium
(N =13), 1500 mg/day (25
to 2000 mg)

* CG: Placebo (N =12)

Weekly individual relapse
prevention therapy

Dropouts due to AE
TG:30f13
CG:1of 12

SAEs: NR

Mean (SD) Irritability
score, weeks 7 and 8
(Snaith scale)

TG: 19.22 (10.15)
CG:12.83(10.22)
P=NS

Mean (SD) marijuana
craving, weeks 7 and 8

TG: 27.56 (36.71)
CG: 16.83 (28.94)
P=NS

Suggestion of poor
medication compliance
associated in divalproex
(no statistical analysis
reported)
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting

Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Cognitive-enhancing therapies: atomoxetine

McRae-Clark et al.,
201033

N=78
Single site (US)

12 weeks

Moderate

(continued on next
page)

* TG: Atomoxetine (N = 39),
100 mg/day or MTD

* CG: Placebo (N = 39)

Weekly individual relapse
prevention therapy

Dropouts due to AE
TG:1

CG:1

SAEs: NR

No difference in marijuana
craving between groups

Marijuana Craving
Questionnaire score, mean
change from baseline (SD)

TG: -13.39 (13.28)
CG: -17.05 (15.97)
P=.56

Greater improvement on
CGIin TG (P=.02)

No difference in change in
ADHD severity ratings.

TG had a greater rate of
ADHD symptom decline
than C in weeks 1-4 (as
measured by WRAADS
score; P =.02), but there
was no subsequent
difference between groups
(P=.80)

No difference in heavy use
days by group

ADHD outcomes:

CGI improvement, mean
(SD)

TG: 2.63 (0.68)
CG: 3.26 (0.93)
P=.02

CGI Change in severity
rating, mean (SD)

TG: -1.22 (0.94)
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year

N Randomized Treatment Group(s)
’ Dropout due to AE i i
Setting Dose; Comparator .p LA LI, Other Outcomes
. Serious AEs Symptoms
Follow-up Concomitant treatment
Risk of Bias
McRae-Clark et al., CG: -0.89 (1.28)
201033 (cont.) P- 91
WRAADS score change

from baseline, mean (SD)
TG: -15.05 (10.96)

CG: -11.05 (7.59)

P=.23

CAARS-SELF score change
from baseline, mean (SD)

TG: -12.65 (7.60)
CG: -10.16 (7.73)
P=.34

continued on next page
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Cannabinoids: cannabidiol, dronabinol, nabilone,

nabiximols

Allsop et al., 2014%
N=51

2 sites (Australia)
Inpatient: 9 days
Follow-up: 28 days

Low

e TG: Nabiximols (N = 27),
maximum dose 86.4
mg THC, 80 mg CBD; 3
days washout, 6 days
medication

e CG: Placebo (N = 24)

Self-completed CBT
workbook; CM for
attending follow-up visit

Dropouts due to AE
TG: 0

CG: 0

SAE

TG: 0

CG:1

P=.10

Over the duration of the
study:

Treatment reduced overall
severity of cannabis
withdrawal compared
with control (P =.01)

Reduction of cravings:
Favored treatment (P =.03)

Lower irritability, anger,
and aggression: Favored
treatment (P =.004)

Reduction in depressive
symptoms: Favored
treatment (P =.05)

Shorter course of
withdrawal: Favored
treatment (P =.04)

No difference in
positive benefit on
sleep disturbance,
anxiety, appetite loss,
physical symptoms, and
restlessness

NR
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting

Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Freeman et al., 2020"
N = 82

Single site (UK)

24 weeks

Low

* TG1: Synthetic CBD
(N = 24), 800 mg 2x/day

* TG2: Synthetic CBD
(N =23), 400 mg 2x/day

¢ CG: Placebo (N =23)

Individual MET: 6, 30-min
sessions

Dropout due to AE: 0
SAEs: 0

End of treatment:
Significant reduction in
CWS scores with 800 mg
compared with placebo,
but not 400 mg

CWS scores, end of
treatment

Absolute diff (400 mg vs.
placebo): -0.34 (95% CI,
-1.14 to 0.50)

Absolute diff (800 mg vs.
placebo): -1.26 (95% CI,
-2.13 to -0.39)

24-week follow-up: Similar
to end to treatment

CWS scores, end of follow-
up
Absolute diff (400 mg vs.

placebo): -1.32 (95% CI,
-1.89 to -0.06)

Absolute diff (800 mg vs.
placebo): -2.50 (95% CI,
-3.08 to -1.93)

End of treatment: Number
of cigarettes was reduced
in 400 mg, but not 800 mg;
alcohol units consumed
was no different for either
dose group; sleep quality
(PSQI) was poorer for 400
mg, but not 800 mg; no
difference in depression
(BDI) for either group; and
reduced anxiety (BAI) for
800 mg, but not 400 mg

24-week follow-up:
Number of cigarettes

was reduced in both dose
groups; alcohol units
consumed was no different
for either dose group; sleep
quality was poorer for both
groups; depression was
decreased in 400 mg, but
not 800 mg; and reduced
anxiety for 800 mg, but not
400 mg
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Hill et al., 2017%®
N=18

Single site (US)
14 weeks

Moderate

¢ TG: Nabilone (N = 10), 2
mg/day

¢ CG: Placebo (N = 8)

CM for attendance; MM
weekly

NR

No differences at end

of treatment (Z = .34,

P =.74) or end of follow-up
(Z=0.40,P=.69)

Craving: no difference at
end of treatment (P = .74),
or end of follow-up (P =.69)

Anxiety: No difference at
end of treatment (P =.50),
or end of follow-up (P =.92)

Levin et al., 20112%°
N =156
Single site (US)

12 weeks

Low

e TG: Dronabinol (N = 79),
40 mg/day
* CG: Placebo (N =77)

CM for attendance and
transportation; MET + RPT
weekly

Dropouts due to AE:

TG: 1 0f 79
CG:1of 77
SAE:
TG: 3
CG:1

Significantly greater drop
in withdrawal symptoms
over time in TG vs. CG
(P=.02)

Raw data NR

Medication compliance (%
samples that fluoresced due
to riboflavin)

TG: 94.0% (IQR, 83.0% to
100.0%)

CG: 100% (IQR, 88.0% to
100.0%)

P=.26
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting

Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Levin et al., 201636
N =122

Single site (US)
Outpatient

11 weeks

Moderate

e TG: Dronabinol-
lofexidine (N = 61),
“fixed-flexible” dose
schedule, dose titrated
to 1.8 and 60 mg/day or
MTD; 11 weeks

* CG: Placebo (N = 61)

CM for attendance and
transportation; MET + RPT
weekly

Dropouts due to AEs
TG: 5 of 61 (8.1%)
CG: 1 of 61 (1.6%)
SAEs

TG: 1

CG:1

Main effects model: No
effect of T on withdrawal
scores across time

(F .05, P=.83)

1,633 =

NR

Lintzeris et al., 2019%°

* TG: Nabiximols (N = 64),
2.7mgof THC and 2.5 mg

Dropout: 0 vs 1

No difference in CWS
scores between groups

No differences between
groups in social, emotional

N =40
Single site (Canada)

12 weeks

Moderate

113.4 mg THC/105 mg
CBD: self-titrated up to 42
sprays/day; 12 weeks

* CG: Placebo (N = 20)

CM for attendance and
transportation; CBT/MET

decreased for both, but no
difference between groups
over time

P=.60

Lower craving with T vs C
P<.05

N =137 of CBD per spray. Max SAE:Ovs 1 P= 56 well-being, pain, etc. (any
4 sites (Australia) dose 32 sprays per day: o SF-36 domains)
12 weeks 86.4 mg of THC and 80 mg
of CBD
* CG: Placebo (N =73)
Low CBT, 6 sessions
Trigo et al., 2018%° * TG: Nabiximols (N = 20), |NR Withdrawal symptoms NR
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting
Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Anticonvulsants: gabapentin, topiramate

Mason et al., 20123
N =50
Single site (US)

13 weeks

Moderate

* TG: Gabapentin (N = 25),
1200 mg/day

* CG: Placebo (N = 25)

Weekly manual-guided
individual counseling
(MET and CBT)

Dropouts with AE: 1 vs 1
SAEs: None

Withdrawal symptoms
(Marijuana Withdrawal
Checklist), overall: Greater
improvement in with TG
(P<.001)

Sleep: Better sleep quality,
duration, and efficiency,
and lower sleep medication
use, sleep disturbance, and
daytime dysfunction with
TG (all P <.001)

Craving: Greater reduction
with TG (P <.001)

Cannabis-related
consequences: TG, but
not CG, reduced total MPS
score (T within-group
P=.02)

Cannabis-related
problems: Greater
improvement with T on
psychological (P =.03) and
physical (P =.046)

Depressive symptoms:
Greater improvement with
T

P=.01

Neurocognitive
performance: Greater
improvement with T

P=.03

Medication compliance
(pills taken/pills
prescribed)

TG: 93.5%
CG: 93.5%

No difference
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Treatment Group(s),

Dropout due to AE

Cannabis Withdrawal

N =116
Single site (US)
12 weeks

Low

(N =58), 2400 mg/day
* CG: Placebo (N =58)
CM for attendance

SAE: 0

: Dose; Comparator Other Outcomes

Setting . Serious AEs Symptoms

Follow-up Concomitant treatment

Risk of Bias

Miranda et al., 20174 * TG: Topiramate (N = 40), |Dropouts due to AE NR Depressive symptoms:

N = 66 200 mg/day TG: 14 of 40 (30%) No difference in (zlvera}ll -

_ _ « CG: Placebo (N = 26) scores, greater reduction in
Single site (US) CG: 1 of 26 (4%) symptoms with PBO
Manual-driven MET, 3

7 weeks sessions SAE: NR P=.02
Neurocognitive

Moderate performance: Decreased
retrieval performance and
memory with treatment
Medication compliance: No
difference

Glutamatergic modulators: N-acetylcysteine

Gray et al., 2012% * TG: N-acetylcysteine Dropouts due to AE: 1vs 0 |NR Adherence (% of dispensed

doses taken)
TG: 95.0%
CG: 93.0%
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year

N Randomized Treatment Group(s),

Dropout due to AE i i

Setting Dose; Comparator = .p o g;;;igﬁswuhdrawal Other Outcomes
Follow-up Concomitant treatment erious ALS
Risk of Bias
Gray et al., 2017%° * TG: N-acetylcysteine Dropouts due to AE: 0 NR Adherence outcomes:
N = 302 (N'=153), 2400 mg/day | g p. 1 ys g N taking > 80% of
6 sites (US) e CG: Placebo (N = 149) medication/week, UA
16 week CM for attendance confirmed

weexs TG: 31

CG: 26

Low

N taking > 80% of
medication/week, self-
report + pill count

TG: 87
CG: 78

Depression: no statistical
difference in HAD-D
scores during treatment
between the participants
randomized to NAC as
compared with placebo
(Treatment average
adjusted mean=3.3
[SE=0.20] vs. 2.8 [0.19])

continued on next page

Pharmacotherapy for the Treatment of Cannabis Use Disorder - 91




Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Treatment Group(s),

Dropout due to AE i i
Setting Dose; Comparator .p SIS DL, Other Outcomes
. Serious AEs Symptoms
Follow-up Concomitant treatment
Risk of Bias
Hormones: oxytocin, Progesterone
Sherman et al., 2017*° |« TG: Oxytocin (N = 8), Dropouts due to AE: 0 NR NR
_ 40 IU administered .
N=16 intranasally prior to MET SAE: 0
Site(s) not reported sessions
4 months * CG: Placebo (N =8)
MET
High
Sherman et al., 201946 |« TG: Progesterone (N = 3), | Dropouts due to AE: 0 No between-group NR

N=8
Single site (US)
5 days

High

200 mg 2x/day during the
early follicular phase of
patient’s menstrual cycle
while abstaining from
cannabis

e CG: Placebo (N =5)
No concomitant treatment

SAE: 0

differences in CWS scores;
P=.13
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Table B3. Harms, Cannabis Withdrawal Symptoms, and Other Outcomes in Included RCTs (cont.)

Author, Year
N Randomized

Setting

Follow-up
Risk of Bias

Treatment Group(s),
Dose; Comparator

Concomitant treatment

Dropout due to AE
Serious AEs

Cannabis Withdrawal
Symptoms

Other Outcomes

Fatty acid amide hydrolase inhibitor: PF-04457845

D’Souza et al., 20194
N=70
Single site (US)

4 weeks

Low

* TG: PF-04457845 (N = 46),
4 mg once daily

* CG: Placebo (N = 24)

CM for medication
adherence

Dropouts due to AE: 0
SAE: 0

Fewer withdrawal
symptoms on days 0
(P=.047)and 1 (P =.04)
with treatment compared
with placebo

Sleep: Better overall sleep,
mean scores

TG: 50.51 (95% CI, 46.2 to
54.76)

CG: 59.74 (95% CI, 54.9 to
64.54)

difference -9.23 (95% CI,
-15.64 to -2.83); P=.01

Cholinesterase inhibitors: galantamine

Sugarman et al., 2019%
N=34

Single site (US)

10 days

High

* TG: Oral galantamine
extended release (N = 18),
8 mg/day

e CG: Placebo (N = 16)
No concomitant treatment

NA

No difference in
withdrawal, craving,
mood (tension, depression,
anger, vigor, fatigue, and
confusion); AIl P< .05

NA

Abbreviations: ADHD: attention deficit hyperactivity disorder; AE: adverse event; AU: Australian; BAI: Beck Anxiety Inventory; C: control group;
Can: Canadian; CBD: cannabidiol; CBT: cognitive behavioral therapy; CI: confidence interval; CM: contingency management; CUD: cannabis

use disorder; CWS: cannabis withdrawal scale; HAM-D: Hamilton depression rating scale; IU: international unit; MD: mean difference; MET:
motivational enhancement therapy; mg: milligrams; MM: medication management; MPS: marijuana problems scale; MTD: maximum tolerated
dose; MWC: marijuana withdrawal checklist; NA: not applicable; NAC: N-acetylcysteine; ng: nanogram; NR: not reported; NS: not significant; OR:
odds ratio; P: p-value; PBO: placebo; RoB: risk of bias; RPT: relapse prevention therapy; SAE: serious adverse event; SD: standard deviation; SEM:
standard error of the mean; TG: treatment group; THC: Tetrahydrocannabinol; UA: urinalysis.
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Table B4. Subgroup Analyses in Included RCTs, Stratified by Population Characteristic

Author, Year
N Randomized

Treatment Group(s), Dose;

Setting Comparator Outcome: Findings Summary of Findings
Follow-up Concomitant Treatment

Risk of Bias

Demographics

Sex or gender

Cornelius et al., 20102
N =70

Single site (US)

12 weeks

Low

* TG: Fluoxetine (N = 34), 10 mg
first 2 weeks/20 mg
¢ CG: Placebo (N = 36)

CBT (9 therapy sessions over 12
weeks) + MET

No differences in the reduction
of cannabis use or end of study
depressive symptom scores

by gender; however, females
showed greater improvement
in depression symptoms and a
greater reduction in cannabis
abuse criteria over time

Same as findings
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Table B4. Subgroup Analyses in Included RCTs, Stratified by Population Characteristic (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s), Dose;
Comparator

Concomitant Treatment

Outcome: Findings

Summary of Findings

McRae-Clark et al., 20162
N=176
Single site (US)

8 weeks

Low

* TG: Vilazodone (N = 41), max
dose of 40 mg
¢ CG: Placebo (N = 35)

CM for attendance and
medication adherence; 3 sessions
MET

Study cannabinoid levels: Males
vs. females (Ln[Cannab] = 0.99 +

0.15vs. 1.72 £ 0.28, P = .25)

Males randomized to
vilazodone had lower urinary
cannabinoid levels vs. placebo
(Ln[Cannab] = 0.86 + 0.24 vs. 1.16
+0.19).

Females randomized to
vilazodone had higher urinary
cannabinoid levels vs. placebo
(Ln[Cannab] =1.84 + 0.31 vs. 1.17
£0.36).

Prevalence of negative UA: Male
vs. female (5.6% vs. 0.8%; P = .08).

Primary effect of treatment vs
control on use in males = NS

Craving: A reduction in the
Purposefulness subscale of the
MCQ in males randomized to
vilazodone (7.0 + 0.7 vs. 10.0 + 0.6,
P <.001) but not in females (12.8 +
1.6 vs. 12.0 + 1.8, P=.76)

Total MCQ Score: No difference
by gender

Males randomized to vilazodone
had lower cannabinoid levels vs.
placebo; however, the opposite
was true for females
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Table B4. Subgroup Analyses in Included RCTs, Stratified by Population Characteristic (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s), Dose;
Comparator

Concomitant Treatment

Outcome: Findings

Summary of Findings

Gray et al., 2017*°
N =302

6 sites (US)

16 weeks

Low

* TG: N-acetylcysteine (N = 153),
2400 mg/day

* CG: Placebo (N = 149)
CM for attendance

Gender was not a significant
predictor of cannabis abstinence,
and there was no sex-by-
treatment interaction

No difference in abstinence by
gender

Gray et al., 20127
N =116
Single site (US)

12 weeks

Low

* TG: N-acetylcysteine (N = 58),
2400 mg/day

¢ CG: Placebo (N =58)
CM for attendance

No difference in time to dropout
by gender.

Same as findings.
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Table B4. Subgroup Analyses in Included RCTs, Stratified by Population Characteristic (cont.)

Author, Year
N Randomized

Treatment Group(s), Dose;

Setting Comparator Outcome: Findings Summary of Findings
Follow-up Concomitant Treatment

Risk of Bias

Race/Ethnicity

Gray et al., 2017*°
N =302
6 sites (US)

16 weeks

Low

* TG: N-acetylcysteine (N = 153),
2400 mg/day

* CG: Placebo (N = 149)
CM for attendance

Proportion negative UA: Lower
proportions of negative UA
amongst non-White participants;
however, there was a trend
towards non-White participants
higher rates of negative UA with
NAC (vs placebo) than White
participants: White (OR, 0.81
[95% CI, 0.46 to 1.44]); non-White
(OR, 1.97 [95% CI, 0.84 to 4.63])
P=.08

Hispanic participants were
half as likely as non-Hispanic
participants to test negative
for cannabinoids during
treatment (OR, 0.52 [95% CI,
0.27 to 1.00]; P =.03), but there
was no ethnicity-by-treatment
interaction (P = .88)

Lower proportions of negative UA
amongst non-White participants

Lower rates of negative UA
among Hispanic participants
vs. non-Hispanic participants
regardless of treatment group
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Table B4. Subgroup Analyses in Included RCTs, Stratified by Population Characteristic (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s), Dose;
Comparator

Concomitant Treatment

Outcome: Findings

Summary of Findings

Gray et al., 2012%
N =116

Single site (US)
12 weeks

Low

* TG: N-acetylcysteine (N = 58),
2400 mg/day

* CG: Placebo (N =58)
CM for attendance

No difference between White and
non-White participants in time to
dropout

Same as findings

Age

Gray et al., 2017*°
N =302
6 sites (US)

16 weeks

Low

* TG: N-acetylcysteine (N = 153),
2400 mg/day

* CG: Placebo (N = 149)
CM for attendance

Ages 18 to 21 (N = 58): When the
sample was limited to ages 18

to 21, participants receiving
N-acetylcysteine had twice the
rate of achieving abstinence; the
difference was not significant
(OR, 2.03 [95% CI, 0.70 to 5.86], P
=.19).

Among participants aged 18-21,
rates of abstinence were 2 times
higher with NAC (difference was
not significant)

Gray et al., 2012%
N =116
Single site (US)

12 weeks

Low

TG: N-acetylcysteine (N = 58),
2400 mg/day

CG: Placebo (N = 58)

CM for attendance

No difference in time to dropout
by age (among adolescents and
young adults)

Same as findings
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Table B4. Subgroup Analyses in Included RCTs, Stratified by Population Characteristic (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s), Dose;
Comparator

Concomitant Treatment

Outcome: Findings

Summary of Findings

Substance use

Baseline cannabis use or severity

Carpenter et al., 2009%
N =106
2 sites (US)

13 weeks

Low

* TG1: Bupropion (N = 40), 300
mg/day

* TG2: Nefazodone (N = 36), 600
mg/day or MTD

* CG: Placebo (N = 30)

CM for attendance; individual
coping skills-based CBT

No difference in cannabis
dependence symptoms at
baseline on a reduction in
symptom severity in the
bupropion and nefazodone
groups vs. placebo (P =.07)

There was no significant
difference in the effect of
treatment on severity reduction
(P=.14)

No difference in dependence
severity with nefazodone

and bupropion vs. placebo in
participants with more severe
symptoms at baseline

McRae-Clark et al., 201033
N=178
Single site (US)

12 weeks

Moderate

¢ TG: Atomoxetine (N = 39), 100
mg/day or MTD

¢ CG: Placebo (N =39)

Weekly individual relapse
prevention therapy

Higher baseline use was
associated with higher week 12
mean self-reported use (g = 0.51,
SE =0.12; P <.001), explaining
36% of the residual variation;
in contrast, the randomized
treatment assigned only
explained 1.7% of the residual
variance after adjustment for
baseline use

Baseline use was a stronger
predictor of end of study use than
atomoxetine
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Table B4. Subgroup Analyses in Included RCTs, Stratified by Population Characteristic (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s), Dose;
Comparator

Concomitant Treatment

Outcome: Findings

Summary of Findings

Gray et al., 2012%
N =116
Single site (US)

12 weeks

Low

* TG: N-acetylcysteine (N = 58),
2400 mg/day

* CG: Placebo (N =58)
CM for attendance

No difference in time to dropout
by baseline cannabis use or
severity

Same as findings

Tobacco use

Gray et al., 2017*°
N =302
6 sites (US)

16 weeks

Low

* TG: N-acetylcysteine (N = 153),
2,400 mg/day

* CG: Placebo (N = 149)
CM for attendance

Baseline tobacco smokers were
half as likely as nontobacco
smokers to achieve cannabis
abstinence during treatment (OR,
0.52 [95% CI, 0.31 to 0.88); P =.01),
but there was no tobacco-by-
treatment interaction (P =.88)

Higher rates of abstinence among
baseline nontobacco smokers
regardless of treatment group.

Gray et al., 2012%
N =116
Single site (US)

12 weeks

Low

* TG: N-acetylcysteine (N = 58),
2400 mg/day

¢ CG: Placebo (N =58)
CM for attendance

No difference in time to dropout
by baseline cigarette use

Same as findings
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Table B4. Subgroup Analyses in Included RCTs, Stratified by Population Characteristic (cont.)

Author, Year
N Randomized
Setting
Follow-up
Risk of Bias

Treatment Group(s), Dose;
Comparator

Concomitant Treatment

Outcome: Findings

Summary of Findings

Mental health conditions

ADHD

McRae-Clark et al., 201033
N=178
Single site (US)

* TG: Atomoxetine (N = 39), 100
mg/day or MTD

* CG: Placebo (N = 39)
Weekly individual relapse

No significant difference in
reduction of ADHD symptoms or
cannabis use reduction (P =.11)
by ADHD severity

Same as findings

12 weeks prevention therapy
Moderate
Gray et al., 2012% * TG: N-acetylcysteine (N = 58), No difference in time to dropout |Same as findings
N =116 2400 mg/day by ADHD diagnosis
Single site (US) * CG: Placebo (N =58)
CM for attendance
12 weeks
Low
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Table B4. Subgroup Analyses in Included RCTs, Stratified by Population Characteristic (cont.)

Author, Year

N Randomized Treatment Group(s), Dose;

Setting Comparator Outcome: Findings Summary of Findings
Follow-up Concomitant Treatment

Risk of Bias

Other mental health conditions

Levin et al., 201328 ¢ TG: Venlafaxine (N = 51), 225 For placebo, decreased in Same as findings
N = 103 mg/day or MTD depressive symptoms were

. _ related to lower THC levels;
2 sites (US) CG: Placebo (N = 52) with venlafaxine, there was no

CM for attendance and association

12 weeks medication adherence

Low

Gray et al., 2012% * TG: N-acetylcysteine (N = 58), No difference in time to dropout | No difference in time to dropout
N =116 2400 mg/day by diagnoses of conduct/ by any mental health disorder

« CG: Placebo (N = 58) opposmonal d_eﬁam disorder,
major depressive disorder,

CM for attendance anxiety disorders, or any other

mental health disorder

Single site (US)

12 weeks

Low

Abbreviations. ADHD: attention deficit hyperactivity disorder; CBT: cognitive behavioral therapy; CG: control group; CI: confidence interval;

CM: contingency management; Ln: natural logarithm; MCQ: marijuana craving questionnaire; MET: motivational enhancement therapy; MTD:
maximum tolerated dose; NAC: N-acetylcysteine; NS: not significant; OR: odds ratio; PBO: placebo; RCT: randomized controlled trial; SE: standard
error; TG: treatment group; THC: tetrahydrocannabinol; UA: urinalysis.
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