
Blunting Cannabis Use Disorder 
by Targeting the 

Endocannabinoid System!
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Targets of Tx

ʹ Withdrawal:

ͻ Anxiety

ͻ Insomnia

ʹ Reduced use

ʹ Craving

ʹ Relapse in those who become abstinent



Approaches Tested
ʹ CB1R agonists: THC, Nabilone, Nabiximols

ʹ Cannabidiol

ʹ CB1R antagonists 

ʹ Opioid Antagonists

ʹ Antidepressants: SSRIs, buproprion, nefazodone, 

lithium, atomoxetine, venlafaxine

ʹ Buspirone

ʹ Clonidine, N-acetylcysteine

ʹ Varenicline

ʹ Gabapentin, topiramate, baclofen

ʹ Depakote, entacapone, lofexidine

ʹ Quetiapine

ʹ Zolpidem + Nabilone 

ʹ Guafacine 

ʹ rTMS



Effects of Chronic Cannabis 
Exposure on CB1R availability
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Normalization of CB1 Receptor Availability  
Over Time with Abstinence from Cannabis



Targeting the 
Endocannabinoid System
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FAAH-Is

ʹ Not associated with withdrawal/tolerance/dependence?

ʹ Not psychoactive?

ʹ Not rewarding?

ʹ Do not have negative interactions with THC

ʹ Acute administration of both FAAH and MAGL inhibitors significantly attenuated antagonist-

precipitated and THC-withdrawal signs

ʹ  Subchronic exposure to AEA is associated with an attenuated withdrawal syndrome

ʹ Individuals carrying a genetic variation of FAAH that causes reduced enzyme expression and 

activity are less susceptible to develop CUD. 



PF-04457845 / JZP150



ͻ PF-04457845 was well tolerated in osteoarthritis patients, 

ͻ No evidence of cannabinoid-type adverse events,

ͻ Did not reduce OA pain

https://insights.ovid.com/pubmed?pmid=22727500


Hypothesis

ͻ PF-04457845 will attenuate cannabis withdrawal. 

ͻ PF-04457845 will attenuate cannabis use. 



Treatment (4 weeks) Follow up (8 weeks)Baseline
Outpatient Inpatient

(5 days)
OutpatientOutpatient

(23 days)
forced

confirmed 
abstinence

0 5 282114 42 84705635 48-28

End of 
forced 
abstinence



Sample
� Males 18-55 years

� Individuals with a DSM-IV-TR diagnosis of cannabis dependence 

� �ƵƌƌĞŶƚůǇ�ƵƐŝŶŐ�ш�ϯϬ�ũŽŝŶƚƐͬŵŽŶƚŚ�Žƌ�ĞƋƵŝǀĂůĞŶƚ�ŽǀĞƌ�ƚŚĞ�ƉĂƐƚ�ϲ�ŵŽŶƚŚƐ͗�d>&��

� ZĞŐƵůĂƌ�ĐĂŶŶĂďŝƐ�ƵƐĞ�ш��Ϯ�ǇĞĂƌƐ

� >ŝĨĞƚŝŵĞ�ĞǆƉŽƐƵƌĞ�ш�ϭϬϬϬ�ƚŝŵĞƐ�

� Positive urine screen for cannabinoids (THC-COOH) at screening and admission 

� ,ŝƐƚŽƌǇ�ŽĨ�ŽŶĞ�Žƌ�ŵŽƌĞ�ƉĞƌŝŽĚƐ�ŽĨ�ĐĂŶŶĂďŝƐ�ĂďƐƚŝŶĞŶĐĞ�ůĂƐƚŝŶŐ�ш�ϯ�ĚĂǇƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐĂŶŶĂďŝƐ�

withdrawal symptoms 

� Primary drug of abuse cannabis 

� No other serious mental illness



Cellphone Assisted Remote Observation of 
Medication Adherence (CAROMA)

ͻ 5 times per week

ͻ participants contacted via video,  

ͻ hold the pill up to the camera, 

ͻ show the medication on the tongue

ͻ hold the camera up to his mouth for a 

͞ŵŽƵƚŚ�ĐŚĞĐŬ͟�ĂĨƚĞƌ�ƐǁĂůůŽǁŝŶŐ

ͻ Subjects paid for every CAROMA visit.  

ͻ Failure to make the CAROMA visit resulted in 

nonpayment and an assumption of 

nonadherence



Results

PF-04457845
(n=46)

Placebo
(n=24)



Table 1 Demographics*

Placebo (n=24) PF-04457845 
(n=46)

Age in years 27.5 (8.7) 28.5 (8.5)

Education in years 12.7 (2.0) 12.8 (1.5)

Alcohol consumption (drinks/day) 0.7 (0.7) 0.64 (1.0)

Tobacco consumption (cigarettes/day) 1.5 (2.7) 2.4 (3.0)

Desire to quit using 
cannabis

Low
None 3 (12.5%) 1 (2.2%)

Considering (but not important) 5 (20.8%) 16 (34.8%)

High
Definitely 12 (50.0%) 23 (50.0%)

Have to 4 (16.7%) 6 (13.0%)

Cannabis at baseline (joints/day) 3.8 (3.1) 3.6 (5.2)

Urinary THC-COOH Level at baseline (ng/dl)
536.3
(628.4)

550.7
(984.5)

Days since last use 1.1 (1.0) 0.9 (1.4)

Age of first use 14.9 (5.3) 15.0 (2.8)

*Data are means (SD) or numbers. N for all between 61 and 70.

There were no statistically significant differences between the two groups across these demographic 
variables.
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Cannabis Withdrawal (Inpatient)
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Effect of Drug on Feeling States (Visual Analog Scale) During Acute Withdrawal (Inpatient)

Measure Effect Placebo PF-04457845
Effect

(Difference)
p-value

An
xi

ou
s

Day 0
25.02

(15.9 to 39.37)
13.61

(9.01 to 20.56)
11.41

(-1.25 to 24.07)
0.052

Day 1
13.61

(8.18 to 22.63)
14.2

(9.78 to 20.62)
-0.59

(-9.31 to 8.12)
ns

Day 2
13.79

(6.89 to 27.6)
13.29

(9.1 to 19.4)
0.5

(-10.31 to 11.31)
ns

Day 3
12.21

(6.2 to 24.07)
12.1

(8.34 to 17.58)
0.11

(-9.33 to 9.55)
ns

Day 4
22.06

(12.09 to 40.26)
14.32

(9.37 to 21.88)
7.75

(-6.85 to 22.34)
ns

Irr
ita

bl
e

Day 0
26.63

(17.58 to 40.34)
13.11

(9.13 to 18.84)
13.52

(1.48 to 25.55)
0.012

Day 1
29.64

(19.29 to 45.54)
14.14

(9.67 to 20.67)
15.5

(1.69 to 29.32)
0.011

Day 2
23.65

(16.29 to 34.32)
18.49

(12.38 to 27.61)
5.16

(-6.35 to 16.67)
ns

Day 3
20.51

(13.32 to 31.59)
17.43

(12.65 to 24)
3.09

(-7.38 to 13.55)
ns

Day 4
18.7

(12.06 to 29.01)
15.04

(10.13 to 22.34)
3.66

(-6.48 to 13.8)
ns



Daily Cannabis Use At End of Treatment
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Daily Cannabis Use Over Time
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Urinary THC-COOH Levels (End of Treatment)
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Urinary THC-COOH Levels Over Time
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Correlations between self reported use
 and urine THC-COOH

Week # rho p n

2 0.364 =0.007 53

3 0.568 <0.001 50

4 0.54 <0.001 55



Sleep
In the PF-04457845 group, better self-reported:
ͻ Overall sleep and
ͻ Deep sleep



Time in Stage N3 (Deep) Sleep
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Incidence of Adverse Events during Treatment Phase (4 weeks)
PF-04457845

(n=46)
Placebo
(n=24)

Number 20 11
Percentage 43 46

No SAEs



Safety
� Clinical laboratory tests for safety completed at screening, during inpatient 

stay, at all weekly appointments during treatment, and during follow up phase 

� Subjects monitored by inpatient and outpatient 

� DSMB review Q6 months: no recommendations

Placebo (n=24) PF-04457845 (n=46)

Mild AEs 26 46

Moderate AEs 7 17

Serious AEs 0 0

Total 33 63



Summary
� 95% visually confirmed adherence;

� PF-04457845 increases plasma eCBs;

� PF-04457845 reduced peak CB withdrawal symptoms and feeling states associated with withdrawal 

(depression, anxiety, irritability);

� PF-04457845 reduced daily CB consumption and urinary THC-COOH;

� Disruptions in stage N3 (deep sleep) during cannabis withdrawal attenuated by PF-04457845. 

� PF-04457845 safe and well-tolerated

� modulation of the eCB system by increasing levels of the endogenous agonist might be preferable to 

CB1R activation with direct agonists.



Limitations
� Inpatient

� Forced abstinence

� No requirement for treatment seeking

� Only men

� No adjunctive therapy

� Limited treatment duration



A Phase 2B, 8-Week, Randomized, Double-Blind, 

Placebo-Controlled, Parallel Group Study to Evaluate 

the Efficacy, Safety and Tolerability of the Fatty Acid 

Amide Hydrolase (FAAH) Inhibitor PF-04457845 in 

Adults with DSM-5 Current Cannabis Use Disorder (CUD)



Tx Study Screening Treatment Phase Follow Up Phase

Week -1 -2 1 2 3 4 5 6 7 8 9 10 11 12

Day -14 -7 1 8 15 22 29 36 43 50 57 64 71 78 85

virtual x x x x x x x x x

in-person x x x x x x x

Study Design:

Randomization



� Diagnosed with Moderate to Severe DSM-5 Cannabis Use Disorder

� Treatment seeking

� 70% male 30% female

� Randomize 237 participants Æ 178 completers study-wide

� Per site = 60 participants randomized Æ45 completers

Study Population



� Primary Objective: To determine whether PF-04457845 is superior to placebo in reducing self-

reported frequency of cannabis use

� Primary Endpoint: Change from baseline in the average number of times per day of self-reported 

consumption of cannabis or a cannabis containing product 

� Co-Primary: Change from baseline in urinary THC-COOH levels 

� Outcome: Differences between groups in the change from baseline use (2 weeks prior to 

randomization) in the average number of times per day of self-reported consumption of cannabis 

or a cannabis containing product and urinary TH-COOH levels

Primary Endpoints and Outcome Measure



Quantifying Marijuana Use:
Defining an occasion of use: Measuring quantity:

Every 

time a

Joint, blunt, 

roach, etc.

is lit and used

Bong is prepared for use, and used

Bowl is packed and used

Vapepen is puffed

Edible is consumed



Every time a

Joint, blunt, roach, etc. is lit and used

Bong is prepared for use, and used

Bowl is packed and used

Vapepen is puffed

Edible is consumed

An occasion of cannabis use



Objective/s Instrument/s Endpoint/s Outcome/s

Is PF-04457845 safe and tolerable?

Self-report
% of participants who experience at least 1 

treatment-emergent adverse event.
% who self-reported AEs or 

exhibited clinically significant 
changes during 1) 8-week 

treatment phase (from the 
first dose until the last dose), 
and 2) the 4-week follow up 

phase (to assess any lingering 
post treatment safety issues)

Laboratory parameters
% of participants who meet the markedly 

abnormal criteria for safety laboratory tests at 
least once post-dose.

BP, HR
% of participants who meet the markedly 

abnormal criteria for vital sign measurements 
at least once post-dose.

Is PF-04457845 superior to placebo in 
reducing cannabis use? TLFB ѐ�ŝŶ�ĂŵŽƵŶƚ�;ŐƌĂŵƐͿ�ƵƐĞĚ

Change from baseline (2 
weeks prior to randomization) 

until the last dose

Is PF-04457845 superior to placebo in 
reducing the problems associated with 

cannabis use?

Psychiatric Research Interview for Substance 
and Mental Disorders (PRISM)

ѐ�ŝŶ�ƚŽƚĂů�ƐĐŽƌĞ

Is PF-04457845 superior to placebo in 
reducing sleep disturbances? Actigraphy

ѐ�ŝŶ�ĚƵƌĂƚŝŽŶ�ŽĨ�ƐůĞĞƉ�ůĂƚĞŶĐǇ͕ �ƚŽƚĂů�ƐůĞĞƉ͕�ǁĂŬĞ�
after sleep onset, sleep efficiency, and ambient 

light

Is PF-04457845 superior to placebo  in 
improving quality of life?

Quality of Life Scale Short Form ѐ�ŝŶ�ƚŽƚĂů�ĂŶĚ�ƐƵďƐĐĂůĞ�ƐĐŽƌĞƐ



e-checkup

San Diego State University Research Foundation 



e-checkup/e-Toke



e-Checkup/e-Toke
Output Summary

� Your personal use profile

� The cost to you

� Potential risks

� How your use compares to others

� Impact of marijuana use on lifestyle and choices

� Goals and Aspirations

� Making a change?



e-checkup
e-Toke



Quit Date
� Participant must be willing to make an attempt to quit during the 

first week after randomization, at least two days after taking study 

medication.

� A successful quit attempt during the first week= $50 

compensation

� Participant completes a Willingness to Attempt to Quit questionnaire 

at the screen 1 visit; questionnaire is reviewed and signed during 

screen 2 visit.



Randomization
� 1:1

� Stratified by site and degree of use

� Moderate CUD = 4-7 of 11 symptoms

� Severe CUD = 8-11 of 11 symptoms



CAROMA + (Cellphone Assisted Remote Observation of Medication Adherence)

� HIPAA Compliant process

� Participants are given cell phones for the duration of the treatment phase of 
ƚŚĞ�ƐƚƵĚǇ�ƚŽ�ĐŽůůĞĐƚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�͙

1) 5 days per week
2) Visual confirmation of medication adherence

2) Ask if Any Adverse Events

ϯͿ��ŽůůĞĐƚ�WƌĞǀŝŽƵƐ��ĂǇ�DĂƌŝũƵĂŶĂ�hƐĞ�;zĞƐƚĞƌĚĂǇ͛Ɛ�hƐĞͿ

ϰͿ��ŽůůĞĐƚ�/ŶĨŽƌŵĂƚŝŽŶ�ŽŶ�WĂƌƚŝĐŝƉĂŶƚ͛Ɛ�^ůĞĞƉ�ĨŽƌ�WƌĞǀŝŽƵƐ�EŝŐŚƚ

zĞƐƚĞƌĚĂǇ Ɛ͛�
Date 

Did you 
use MJ?

If marijuana was used yesterday, complete the following:
time # of Uses Method Used Quantity Cost

___ / ___ / ___
(MM/DD/YY)

տ YES

  տ NO

0:00-5:59
6:00-11:59
12:00-17:59
18:00-23:59



Urinary THC-COOH

� Onsite Quick Dip performed at every weekly visit

� Quantification of THC-COOH  by Columbia Core Biomarker Lab



wgt3x-bt Monitor (Actigraphcorp®) 

Wrist actigraph [wgt3x-bt Monitor (Actigraphcorp®)]

Measures 1) arm accelerations and hence is a proxy for activity and 2) ambient light

(to assist in determining sleep onset/wake times).

Tamper-proof and water-resistant, and will be worn ~24-hrs/day 

during the course of the study (removed only for swimming, bathing, 

and other fully submerged activities). 

Data uploaded and device charged once weekly.

Outcome measures: sleep latency, total  sleep time, wake after sleep onset, sleep efficiency, and ambient light.  

Wrist Actigraphy ʹ Proxy Measure of Sleep



Safety

� Self-report
� Clinician queried
� Lab tests

� AE reporting



Consented
n=608

Randomized
n=230

Completed Treatment Phase 
N = 180



Cannabis Use Characteristics

FAAH-I Placebo

N = 116 N= 114

Average Number of Occasions of MJ Use per Day in Past Month 3.96 (2.96) 4.11 (3.59)

Average Total Number of MJ Using Days in Past Month 28.66 (2.76) 28.41 (2.99)

Average Age of First Use of MJ 15.26 (3.23) 16.00 (3.65)



Change in Baseline-adjusted Cr-Corrected 
Urinary THC-COOH Levels (log-transformed) 

Placebo FAAH-I
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Change in Average Daily Occasions of Cannabis Use 
by Week (CAROMA) (raw data)
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Marijuana Problems Scale

Placebo FAAH-I

0

2

4

6

8

10

12

Screening Week1 Week9

To
ta

l S
co

re

Visit

Sig.
drug 0.669
visit 0.000
drug * visit 0.783



Summary
� Co-Primary:

� No difference in daily occasions of use.

� No difference  in creatinine corrected THC-COOH.

� Secondary:

� Reduction in anxiety

� Safe and well-tolerated.

� No significant differences in problems, withdrawal, craving

� No difference on actigraphy



Contrasting Design, Sample and Results

Single Site trial

� Nontreatment seekers

� Forced confirmed inpatient withdrawal and 
abstinence

� Clear assay to measure withdrawal

� Clear assay to measure relapse

� FAAH-I reduced withdrawal

� FAAH-I reduced self-reported and objective measure 
of cannabis use 

Multicenter Trial

� Treatment seekers

� Voluntary abstinence

� Ecological validity

� FAAH-I did not reduce withdrawal

� FAAH-I reduced objective mesure of use but not self-
reported use
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