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CBC
Chemistry
Liver function tests and lipid panel
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e HIV

e Syphilis

e Hepatitis panel (hepatitis A antibody, hepatitis B surface antibody, hepatitis B surf
antigen, hepatitis C antibody)

e Urine gonorrhea and chlamydia polymerase chain reaction (PCR) testing

e For females: urine pregnancy test
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Targets and Off-label Medications for Cannabis Use Disorder Treatment

Abstinence Initiation
(acute phase)

/\

Relapse Prevention
(subacute & maintenance phases)

/ Associated Behaviors &

» -
§, Cannabis Cannabis
5 Withdrawal Use Consequences
= —
) - Topiramate® - Nabilone Psychothe@py
* Craving? Zolpidem - Gabapentin - Naltrexone #Omyinc
* Sleep disturbances Nitrazepam -NAC* - Psychotherapy +
* Poor appetite Mirtazapine Oxytocin
* Anxiety Quetiapine
* Mood disturbances
(eg: depression, irritability) Dronabinol
* Bodily symptoms Global Nabilone
* Headache withdrawal =Nabixmols
* Gl (nausea, stomach ache) Gabapentin

* Autonomic (eg: sweating, hot flashes)
* Restlessness
* Tension

*medications are in adolescents
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3 externalizing behavior
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Psychoeducation
il 5 el Family Therapies:
Ll 5L Family behavioral therapy (FBT)
Brief strategic family therapy (BSFT)
Functional family therapy (FFT)
Multidimensional family therapy (MDFT)
Multi-systemic therapy (MST)
Cognitive behavioral therapy (CBT)
Adolescent community reinforcement approach (ACRA)
_ _ Dialectical behavior therapy
e B B 5 e Contingency management
S lsy SN (93 e 5 g Motivational interviewing/ Motivation enhancement therapy
Sl s 4 el e Multi-component interventions (e.g., MST + CBT; FFT + CBT)
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G slal b 2lse b S e VL b 3y ) o sl ule

A 12-step programs
Peer-based or peer supports
Assertive continuing care (ACC)
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Setting and Design

Treatment Conditions

Primary Outcomes

Results

Inpatient; double-blind, placebo-controlled
crossover

Bupropion 300 mg/day or placebo

Withdrawal symptoms,
subjective effects,
psychomotor performance

Bupropion worsened withdrawal
symptoms (increased irritability, sleep
disturbances, and depressed mood)

Inpatient; double-blind, placebo-controlled
crossover

Nefazodone 450 mg/day or
placebo

Withdrawal symptoms,
subjective effects,
psychomotor performance

Nefazodone decreased anxiety and
muscle pain; it had no effect on
irritability, difficulty sleeping, or
ratings of feeling miserable

Inpatient; double-blind, placebo-controlled
crossover

Oral THC 10 mg 5 times/day or
placebo (n=T); divalproex 1500 mg
or placebo (n=7)

Withdrawal symptoms,
subjective effects,
psychomotor performance

Oral THC decreased marijuana
craving and withdrawal symptoms;
divalproex increased ratings of
anxiety, irritability, sleepiness, and
“bad effect,” and worsened
performance on psychomotor tasks

Outpatient; double-blind, placebo-controlled,

Crossover

Oral THC 10 mg 3 times/day, oral
THC 30 mg 3 times/day, or
placebo

Withdrawal symptoms

Oral THC reduced withdrawal
symptoms, with a greater reduction
seen with the higher dose than the
lower dose

Inpatient; double-blind, placebo-controlled
crossover

Oral THC 20 mg 3 times/day,
lofexidine 2.4 mg/day, oral THC
20 mg 3 times/day and lofexidine
2.4 mg/day, or placebo

Withdrawal symptoms,
cannabis relapse behavior,
psychomotor performance

Oral THC decreased some withdrawal
symptoms but had no effect on self-
administration; lofexidine did not
improve withdrawal symptoms but
decreased self-administration; the
combination or oral THC and
lofexidine decreased withdrawal
symptoms, craving, and self-
administration

Inpatient; open-label

Lithium 500 mg twice/day

Withdrawal symptoms,
cannabis use at follow-up

Lithium reduced depressive symptoms
and cannabis-related problems; a
87.5% self-reported abstinence rate
was observed at follow-up

Inpatient; double-blind, placebo-controlled
crossover

Baclofen 60 mg/day or 90 mg/day
(n=10); mirtazapine 30 mg/day or
placebo (n=11)

Withdrawal symptoms,
cannabis relapse behavior,
psychomotor performance

Baclofen decreased cannabis craving
but did not reduce self-administration
and worsened cognitive performance;
mirtazapine improved sleep but had
no effect on withdrawal symptoms
and did not reduce self-administration

Inpatient; double-blind, placebo-controlled
crossover

Extended-release zolpidem 12.5
mg/day or placebo

Sleep architecture,
withdrawal symptoms

Sleep architecture improved with
zolpident; it had no effect on sleep
latency or cannabis withdrawal
symptoms

Outpatient; randomized, double-blind, placebo-

controlled

Sherman BJ, McRae-Clark AL. (2016). Treatment of Cannabis Use Disorder: Current Science and Future

Bupropion 150 mg twice/day or
placebo

Withdrawal symptoms,
cognitive testing

Outlook. Pharmacotherapy. 36(5):511-35. doi: 10.1002/phar.1747.
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A greater proportion of withdrawal
symptoms was reported in placebo-

treated enhiseter nn ciomi firant
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Drug N Dose Design Results
Bupropion (10) 300mg Randomized Double-blind Placebo-controlled Cross-over Worsened withdrawal
Nefazodone ] 450mg Randomized Double-blind Placebo-controlled Cross-over Tmproved anxiety
Fluoxeting (29 20-40mg Randomized Double-blind Placebo-controlled Cross-over Reduced cannabis use
Lofexidinet THC ®) 24mg 60mg Placebo-controlled Reduced withdrawal
Nefazodone Bupropion | (106) 300mg 150mg Randomized Double-blind Placebo-controlled Cross-over No effect
Baclofen Ot Mittazapine | (11) | 30,60,% mg30mg | Randomized Double-blind Placebo-controlled Cross-over No effect
Fluoxetine (70) 20mg Randomized Double-blind Placebo-controlled Cross-over No effect
Drug N Dose Design Results
QOral THC (11 10mg Randomized Double-blind Placebo-controlled cross-over Reduced withdrawal
Oral THC (8) 30,90 mg Randomized Double-blind Placebo-controlled Cross-over Reduced withdrawal
Dronabino #)] 10-50mg Case studies Mixed results
Drug N Dose Design Results
SR141716 63) | (1,3,10,30,90mg) | Randomized Double-blind Placebo- controlled Cross-over Attenuated effects of cannabis
Rimonabant (42) 90mg Double blind paralle] groups Attenuated effects of cannabis
Drug N Dose Design Results
Naltrexone (14) 50mg Double blind Placeb-controlled Cross-over Failed to attenuate dronabinol
Naltrexone (9,23) 30mg Double blind Placebo-controlled Cross-over Enhanced subjective effects of TH(
Naltrexone (21) 12mg Double blind Placebo-controlled Cross-over Mixed results
Naltrexone (29) | (12,25, 50, 0r 100 mg) Double blind Placebo-controlled Cross-over Enhanced subjective effects of cannal
Naltrexone (3) (50, or 200 mg) Double-blind Placebo-controlledCross-over No effect

Y4



Drug N Dose Design Results
Drug N Dose Design Results
Entacapone (36) 200mg Open label Reduced craving
Drug N Dose Design Results
N-acetyleysteine (24 1200mg Open label Reduced self-reported use, but not uring
cannabinoid levels
or
Drug N Dose Design Results
Atotmoxeting 13 25-80mg Open label Reduction in cannabis use but adverse
events
Atomoxetine (36) 25-80 mg Double-blind Placebo-controlled No effect
Drug N Dose Design Results
Buspirone (10 Up to 60mg Open label Reduced craving and irritability
Buspitone (50) Up to 60 mg Double-blind, Placebo-controlled Reduced cannabis use
Lithium )] 600-900 mg Open label Reduced withdrawal
Lithium (12) 500mg Open label Reduced cannabis use
Divalproex )] 1500mg Randomized Double-blind Placebo-controlled Cross-over Worsened withdrawal
Divalproex (25) 1500-2000mg Randomized Double-blind Placebo- controlled Cross-over Noeffect

Weinstein AM, & Gorelick DA. (2011). Pharmacological Treatment of Cannabis Dependence. Curr
Pharm Des. 2011; 17(14): 1351-1358.
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Number of participants

Participant characteristics

Key study design elements

Outcomes

Bupropion SR 150 mg b.
i.d+weekly individual
coping skill sessions

Carpenter et al, 2009

Bupropion SR 150 mg b.
id+weekly MET
Penetar et al, 2012

Nefazodone 300 mg
b.id.+weekly individual
coping skill sessions
Carpenter et al, 2009

Atomoxetine 100 mg
daily+3 sessions of MET
McRae-Clark et al, 2010

Venlafaxine-XR 225 mg
daily+weekly CBT/RPT
Levin et al, 2013

Buspirone 30 mg bid.
+3 sessions of MET
McRae-Clark et al, 2009

Buspirone 30 mg bi.d.
+3 sessions MET
McRae-Clark et al, 2015

N= 106 randomized; 40 in
bupropion

N=66 completed 6 weeks
of study

N=52 completed |0-week
medication phase (with 2|
on bupropion)

N=46 completed |3 weeks
(with N= 18 on bupropion)

N=22 randomized; 9
completed the study (5 in
bupropion; 4 in PBO)

N= 106 randomized; 36 in
nefazodone

N=66 completed 6 weeks
of study

N=52 completed |0-week
medication phase (with |5
on nefazodone)

N=46 completed |3 weeks
(with N=14 on
nefazodone)

N=78 randomized (with 39
in each group)

Full ITT sample of N=46
Modified ITT sample of 38
participants (N= 19 in each
group) who retumed for at
least one post-baseline
assessment

N= 16 completed 12 weeks

N =103 randomized (with
N=51 in venlafaxine)
N=87 completed 6 weeks
of treatment (with N=40 in
venlafaxine)

N=64 completed |12 weeks
(with 31 in venlafaxine)

N=93 randomized (N=49
in buspirone)

Full ITT sample of N=59
Modified ITT sample of 50
participants (N=23 in
buspirone) who retumed for
at least one post-baseline
assessment

N=11| completed 2 weeks

N=175 randomized
(N=288 on buspirone)
N= 146 received at least |
post-baseline assessment
(N=77 in buspirone)
N=92 completers (N=45
on buspirone)

Baseline cannabis use: 29/30 days
Age: 32+ 10 years

Gender: 25 women randomized
Cigarettes/nicotine use not
reported

Baseline cannabis use: daily
cannabis users

Age: 31.2+9.6 years

Gender: 4 women completed
study

Tobacco use: N=2 cigarette
smokers; smoked <5 cigarettes/
day

Baseline cannabis use: 27/30 days
Age: 32+ 10 years

Gender: 25 women randomized
Cigarettes/nicotine use not
reported

Baseline cannabis use: used 86.8%
(£22.8%) days on TLFB-90d all
with co-occurring ADHD

Age: 299 x| 1.5 years

Gender: 9 women randomized in
modified ITT

Cigarettes/nicotine use not
reported

Baseline cannabis use: 27.4/30 days
all with co-occurring depression
Age: 359 +9.3 years (PBO) and
342+ 108 (venlafaxine)

Gender: 27 women (out of 103
randomized)

Cigarettes/nicotine use not
reported

Used cannabis 89% (% 16%) days
on TLFB-90d; 3.8 joints/day (+2.5)
Age: 31,6+ 102 years

Gender: 5 women in modified ITT
(out of 50)

Cigarettes/nicotine use not
reported

Used cannabis 85.2% of days (90-d
TLFB); 3.8 joints/day

Age: 24 years (23.1-25)

Gender: 41 women (out of 175
randomized)

Cigarettes/nicotine use not
reported

£

13 weeks; |0-week active
medication; |-week PBO lead-in;
2-week PBO lead-out
Qutpatient setting

Double blind

Three arms (bupropion,
nefazodone, or PBO)

2| days

Qutpatient setting; time-intensive
daily study visits

Double blind

Medication lead-in with target
quit day (day 8)

13 weeks; |0-week active
medication; |-week PBO lead-in;
2-week PBO lead-out
Outpatient setting

Double blind

Three arms (bupropion or PBO)

12 weeks; medication titrated to
maintenance by fourth week
Qutpatient setting

Double blind

Flex medication dosing

12 weeks; |-week PBO lead-in;
8-week medication maintenance
Outpatient setting

Double blind

Flexible medication dosing

12 weeks; medication titrated as
tolerated

Outpatient setting

Double blind

12 weeks; medication titrated as
tolerated

Outpatient setting

Double blind

Mean dose of

medication = 42 mg/day; twice
daily dosing

*Self-report of cannabis in grams
and dollar amount

*Frequency of days used
*Qualitative THC-COOH cutoff
CGl-cannabis use severity
Self-report scales of sleep
(SMHSQ) and iitability (Snaith)
Clinician-administered anxiety scale
(HAM-A)

Riboflavin for adherence

Side effects

*MWC
*Craving Self-report cannabis use

(diary)

THC-COCH levels

Sleep actigraphy

Cognitive performance battery
VAS assessments for sleep

BDI
URICA
Riboflavin for adherence

*Self-report of cannabis in grams
and dollar amount *frequency of
days used “Qualitative urine THC-
COOH cutoff

CGl-cannabis use severity
Self-report scales of sleep
(SMHSQ) and imritability (Snaith)
Clinician-administered anxiety scale
(HAM-A)

Riboflavin

Side effects

*TLFB in week 12

*TLFB throughout study MCQ
#Semi-quantitative UDS 2CGl-|
ADHD and cannabis

CGI-S ADHD and Cannabis
HAM-A

HAM-D

2WRAADS

CAARS-self

Side effects

2 consecutive weeks abstinence
by TLFB

*Quantitative urine THC-COOH
levels

*HAM-D

Longitudinal cannabis outcomes
Side effects

Treatment adherence
Relationship of cannabis to
depression

*Proportion of weekly negative
UDS time to first negative UCT
TLFB (%days abstinent; amount
used per day)

MCQ

MwWC

HAM-A

*Proportion of weekly negative
uct

*MCQ

2Gender

SHTIA-R genotype
HAM-A
Semi-quantitative UDS
Study retention
Medication adherence
Side effects



Number of participants

Participant characteristics

Key study design elements

on cita

Vilazodone 40 mg/day
+3 sessions MET
McRae-Clark et al, 2016

N=76 randomized (N=41
on vilazodone)

N=>59 received at least |
post-baseline assessment
(N =128 vilazodone)

N=3I completers (N= 14

vilazodone)

Baseline cannabis use: 81.9% of
days (90-d TLFB); 33 joints/day
Age: 22 years (21.3-23.1)
Gender: 16 women (out of 76
randomized)
Cigarettes/nicotine use not
reported

8 weeks; medication titrated as
tolerated

ient treatment setting
Double blind
Mean dose of
medication = 32 mg/day; once
daily dosing

blood levels of ac
Double blind

Lithium carbonate
500 mg bid.
Johnston et al, 2014

N=4I randomized (N= 19
on lithium)

N=138 received > | dose of
medication (N= 16 on
lithiurm)

N=17 stayed inpatient
(N=8 on lithium)

N=129 out of 38 who
received medication at

14 days follow up (N=13
on lithium)

N=125 at 30 days' follow-up
(N=15 on lithium)

N=126 at 90 days’ follow-up
(N=13 on lithium)

Baseline cannabis use: 7/7 days/
week; used 3.82 £ 279 g/day

Age: 4051 & 12.49

Gender: 13 women (out of 38)
Tobacco use: 69-75% were almost
daily tobacco users

B days/7 nights inpatient
admission with 14-, 30-, and 90-
day follow-up as outpatient
Double blind

Medication or PBO given only
during inpatient stay

As needed paracetamol,
nitrazepam, and nicotine
replacement was made available

Topiramate 100 mg
bid+3 MET sessions
Miranda et al, 2016

N=66 randomized (N=40
on topiramate)
N=39 completers (N=19
on topiramate)

Baseline cannabis use: PBO,
70.94% 286 of days of 0-day
TLFB; topiramate,
70.22% + 2689 days of 90-day
TLFB

Baseline grams/day: PBO,

0.88 g+0.73 per day, topiramate,
053 g+£037 per day

Age: PBO, 1881 £ 208 years;
topiramate, 20.30 +2.03 years
Gender: PBO, 14 women;
topiramate, 20 women
Cigarettes/nicotine use not

& weeks, medication titrated over
4 weeks and maintained for

2 weeks before taper

Double blind

Outpatient setting

uCT

Side effects

BDI

Meurocognitive testing battery

£y



Intervention and
publication

Number of participants

Participant characteristics

Key study design elements

Outcomes

Nabixmols 8 sprays qid.  N=5! randomized (N=27 Baseline cannabis use: weekly 9-day inpatient admission with CWS
+self-guided CBT on nabixmols) grams of cannabis 28-day outpatient follow-up TLFB
Allsop et al, 2014 N=38 completers of 6-day use =22.98 + 2066 Medication or PBO given only CcPQ
medication treatment Age: 3539+ 889 during inpatient stay BTOM-SFS
(N=23 on nabixmols) Gender: N=12 women As needed temazepam (upto 2 AIS
N=19 completers of full randomized (N=% on nabixmols) nights) and nicotine replacement sDs
inpatient stay (11 on Tobacco/cigarette use: N=36 was made available Sheehan Disability Scale
nabixmols) randomized cigarette smaokers with QCcQ
FTND: 294 +2.6] and DASS
71.34 £ 6638 cigarettesiweek DTS

N-acetylcysteine N=302 randomized Baseline cannabis use: 12 weeks with 4-week follow-up UCT
1200 mg bid+CM (N=153 on NAC) 26+ 62| days of cannabis use visit post medication *TLFB
‘twice weekly N=216 completers over the last 30 days UCT levels Double blind Side effects
Gray, 2017 (N=113 on NAC) reported Outpatient setting

Age: 303 +9.03 years

Gender: 86 women randomized

(N=136 on NAC)

Tobacco use: |16 randomized
participants used tobacco (N =60
on NAC)

Brezing CA, Levin FR. (2018). The Current State of Pharmacological Treatments for Cannabis Use
Disorder and Withdrawal. Neuropsychopharmacology. 43(1):173-194. doi: 10.1038/npp.2017.212.

¢y



L}Uff)bﬂblfdﬂd)b}‘ LS'_})‘JOLA)J@)J¢M¢LQQ‘Q[&SU§J @Lb—@ CM»):;_:

N-acetylcysteine ~ Outpatient, 8-week, randomized, NAC, oral, fixed dose, 1200 Negative urine Grade B (level 2
(NAC) treatment-seeking,  double-blind, placebo mg two times per day (2400 cannabinoid test, self-  evidence) for CUD
adolescents (ages  controlled study added to  mg/day) report cannabis use,
15-21); 2 studies,  brief cessation cravings for cannabis
n=134 total counseling and CM; 4-
subjects week open-label pilot
study
Topiramate Outpatient, 6-week, randomized, Topiramate, oral, fixed dose, ~ Positive urine Grade C (level 3
treatment-seeking,  double-blind, placebo titrated to 200 mg daily over  cannabinoid test, self-  evidence) for CUD
youth (ages 15~ controlled pilot study 4 weeks and maintained at report cannabis use (%
), Istudy,n= " medication added to 3 200 mg/day over 2 weeks days of cannabis use,
66 sessions of motivational grams of cannabis use
enhancement therapy per day), treatment
(MET) retention, adverse

events, neurocognitive
functioning

Hammond CJ. (2016). The Role of Pharmacotherapy in the Treatment of Adolescent Substance Use
Disorders. Child Adolesc Psychiatr Clin N Am. 25(4):685-711. doi: 10.1016/j.chc.2016.05.004. .
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