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Table S1 : Table of abbreviations
	Abbreviations
	Meanings

	CBD
	Cannabidiol

	ECBS
	Endocannabinoid system 

	CB1
	Cannabinoid type 1

	TRP
	Transient receptor potential 

	TRVP1
	Transient receptor vanilloid potential 1

	AEA
	Anandamide 

	THC
	∆9-Tetrahydrocannabinol

	FAAH
	Fatty acid amine hydrolase 

	ICSS
	Intracranial self-stimulation

	QMWS
	Quasi-morphine withdrawal syndrome 

	SA
	Self-administration 

	CPP
	Conditioned place-preference 

	CPA
	Conditioned place aversion 

	mRNA
	Messenger ribonucleic acid

	AMPA 
	α-amino-3-hydroxy-5-méthylisoazol-4-propionate

	GluR1 
	Glutamate receptor 1

	PCP
	Phéncyclidine

	MDMA
	3,4-méthylènedioxy-méthamphétamine

	THC-COOH 
	11-nor-9-carboxy-delta-9-tetrahydrocannabinol

	11-OH-THC
	11-hydroxy-Δ9-tetrahydrocannabinol





Table S2 : Characteristics of excluded studies
	Study
	Type of study
	Results
	Reason of exclusion

	Crippa et al., 2010
	Review
	C.f. Crippa et al., 2013 in Table A.3.
	Duplication with the case report of Crippa et al., 2013 already included in the review.

	Labigalini et al., 1999
	Clinical observation
	Cannabis reduced the craving of crack and most of the subjects (17 of 25) ceased to use crack.
	CBD is not isolated from cannabis, thus the direct impact of CBD on addictive behaviors cannot be studied.

	Grotemhermen, 2005
	Review
	CB receptor antagonists are under investigation for medical use in obesity and nicotine addiction. Additional potential was proposed for treatment of alcohol and heroin dependence.
	CBD is not directly studied.

	Mechoulam, 2007
	Review
	It is reported that the plethora of positive pharmacological effects observed with CBD make this compound a higly attractive therapeutic entity (neuroprotection, anti-oxidative and anti-inflammatory properties, anti-emetic effects).
	Effects of CBD on addictive behaviors are not mentioned.

	Reid et al., 2001
	Experimental rat and mice model
	CBD increased brain levels of THC in a dose and time-dependent fashion, as with brain and blood levels of cocaine and norcocaine and brain levels of PCP. The time dependent relation suggests that a metabolite of CBD is responsible for this phenomenon.
	Effects of CBD on brain and blood levels of drugs are studied, not the effects of CBD on addictive behaviors.

	Armentano, 2013
	Review
	C.f. Morgan et al., 2013 in Table A.3.
	Duplication with the  randomized double blind placebo controlled study of Morgan et al., 2013 already included in the review.

	Casarotto et al., 2010
	Experimental mice model
	CBD induced a significant decrease in compulsive behaviors.
	Effects of CBD on addictive behaviors are not directly studied.



Table S3 : Detailed characteristics of included studies
	Study
	Subjects 
	N
	Objective
	Experimental approach
	Results 

	Hine et al., 1975

	Animals (rats)
	33
	Effect of CBD on THC-attenuated precipitated morphine abstinence syndrome.
	Experimental rat model:
- Induction of a morphine abstinence syndrome.


	- CBD did not alter the abstinence score  nor induce turning, but did lower the number of fecal bolus and increased wet shakes (p<0,05). 
- CBD potentiated the abstinence-attenuating effects of THC: abstinence score, wet shakes and number of fecal boluses were reduced in comparison with THC alone (p<0,05). 
- CBD potentiated the rotational behavior of THC (p<0,05).


	Hine et al., 1975
	Animals (rats)
	
	Effect of CBD on THC-attenuated precipitated morphine abstinence syndrome. 
	Experimental rat model:
- Induction of a morphine abstinence syndrome.

	- CBD + THC reduced abstinence score (p<0,05) and potentiated turning induced by THC (p<0,05).


	
Bhargava, 1976
	Animals (mice) 

	
	Effect of cannabinoids on morphine withdrawal syndrome. 
	Experimental mice model:
- Induction of a morphine abstinence syndrome.
	- CBD at doses of 5-10-20mg/kg inhibited the naloxone withdrawal jumping: increase of ED50 2-fold (p<0,05).
- Defecation and rearing behavior inhibited by all cannabinoids. 

	
Chesher et al., 1985
	Animals (rats)
	200
(20 in each groups)
	Effect of cannabinoids on quasi-morphine withdrawal syndrome.
	Experimental rat model:
- Induction of a quasi-morphine withdrawal syndrome (phospho-diesterase inhibitor (IBMX) + naloxone).

	- Inactivity of CBD in modifying the signs of quasi-morphine withdrawal syndrome.
- Naloxone failed to antagonize the effects of cannabinoids.

	
Ren et al., 2009
	Animals (rats)
	155

- 18 excluded
	Effects of CBD on heroin self-administration and drug seeking behavior.
	Experimental rat model: 
- Heroin SA paradigm.
	- Maintenance and extinction phase : no effect on SA
- CBD inhibited reinstatement of cue-induced heroin seeking (conditioned cue, but not drug seeking initiated by heroin prime injection): 1 dose CBD 24h before session inhibited active press (p<0,05) (no difference 30 min pre) and 3 daily doses of CBD inhibited active press up to 2 weeks following the last CBD treatment (p<0,05).

	
Katsidoni et al., 2013
	Animals (rats)
	1. 6
4. 6

- 1 excluded
	Effect of CBD on brain reward function and on the reward-facilitating effect of morphine and cocaine.

	Experimental rat model:
- ICSS paradigm.


	- CBD 10-20mg/kg elevated ICSS threshold (p<0,001).
- CBD failed to affect the decreased ICSS threshold of cocaine. 
- CBD inhibited the decreased ICSS threshold of morphine (p<0,001).
-5-HT1A receptor antagonist reversed the action of CBD on reward-facilitating effect of morphine (p<0,001).

	
Parker et al., 2004
	Animals (rats)
	1a. 24
1b. 32-48
1c. 84
2. 48 +18
	Effect of CBD on cocaine and amphetamine-induced PPL.

	Experimental rat model:
- CPP paradigm.

	- CBD produced neither a place preference nor aversion
- CBD potentiated extinction of cocaine and amphetamine-induced CPP (p<0,05). 
- SR did not reverse the potentiated extinction produced by THC or CBD. 
- CBD did not affect the establishment or expression of amphetamine-induced CPP.

	
Vann et al., 2008
	Animals (rats and mice)
	
	Effect of CBD on THC drug discrimination in rats and place conditioning.
	Experimental rat and mice model:
- Drug discrimination and CPP paradigm.

	- CBD did not produce THC-discrimination stimulus effects at any dose.
- CBD did not alter drug discrimination at any dose.
- No CPP/CPA with CBD.
- CBD (1 et 10mg/kg, not 30) reversed the CPA of THC 10mg/kg (p=0.046).

	Klein et al., 2011
	Animals (rats)
	1.48
2.16
	Effect of CBD on THC behavioral changes.

	Experimental rat model:
- CPP paradigm.

	- A trend toward increased conditioned place preference in THC+CBD group (p=0,07).

	Crippa et al., 2013

	Humans
	1

19yo cannabis dependent female
	Effect of CBD on cannabis withdrawal syndrome.
	Case report: 
- Experimental trial of CBD for 11 days.
	- Quick and progressive decrease in cannabis withdrawal, anxiety and dissociative symptoms during the 11days.
- 6 month follow-up showed relapse of cannabis use, but at lower frequency (1-2/week vs. 7days/7)
- CBD is able to antagonize CB1receptor agonist and inhibit reuptake and hydrolysis of anandamide: could be involved in the reduction of cannabis withdrawal symptoms.

	Morgan et al., 2010
	Humans
	134 cannabis users
(44 for analysis)
aged 16-32 
	Effect of CBD on the acute effects of cannabis intoxication.
	Crossover clinical study: 
- Intoxicated vs. non-intoxicated tests. 

	The rating of ‘stoned’ does not differ between 2 groups.


	
Morgan et al., 2010
	Humans 
	94 
cannabis users

(61 for analysis)
aged 16-24
	Effect of CBD on reinforcing effects of THC.
	Crossover clinical study:
- Intoxicated vs. non-intoxicated tests. 

	-Greater attentional bias (drug+food) in low CBD:THC ratio short picture while intoxicated (p=0,021) (implicit wanting = automatic).
- Greater attentional bias (drug+food) in both groups in long stimulus exposure.
- Lower ratings of pleasantness for drug stimuli in high CBD:THC ratio (p=0,001) and a trend for food stimuli (p=0,099) (explicit liking=conscious). 
- No group differences in craving or ‘stoned’ ratings.

	Morgan et al.,2013
	Humans

	24: Smokers >10cig/d
18-35yo
	Effect of CBD on smoking cessation.
	Randomized double blind placebo controlled study:
- CBD vs. placebo treatment.

	- No difference in number of cig. smoked during the week with placebo.
- CBD reduced the number of cig. smoked during treatment week (p=0,02). Trend for maintenance of this effect at 2-wk follow-up (p=0.034).
- Reduction in craving in both groups between Day 1 and 7 (p<0,001), no difference between Day 1 and follow-up.
- Reduction of anxiety between Day 1 and 7 (p=0,04), no reduction in depression scores and a trend for greater sedation in both groups (p=0,084).

	Consroe et al., 1979

	Humans 
	10 : 
6 males and 4 females, healthy, aged 21-33 
	Effect of CBD on alcohol intoxication.
	Randomized double-blind crossover study: 
- Placebo vs. CBD vs.  alcohol vs. CBD +alcohol testing.
	- Alcohol and alcohol + CBD = feeling drunk/drugged and feeling bad (p<0,05).



CBD = Cannabidiol, THC = ∆9-Tetrahydrocannabinol, ED50 = Dose of naloxone needed to induce withdrawal jumping in 50% of the mice, IBMX= 3-isobutyl-1-methylxanthine, SA = self-administration, ICSS = Intracranial self-stimulation, PPL = Place preference learning, CPP = Conditioned place preference, CPA = Conditioned place aversion


Table S4.: Summary of included studies, by substance and addiction phase
	
	Animals
	Humans

	
	Intoxication
	Withdrawal
	Relapse
	Intoxication
	Withdrawal
	Relapse

	Opioids
	- (Ren et al.)
+ (Katsidoni et al.)
	- (Ren et al.)
- (+ with THC) (Hine et al.#1-2)
+ (Bhargave)
- (QMWS) (Chesher et al.)
	+ (Ren et al.)
	
	
	

	Psycho-stimulants
	- (Parker et al.)
- (Katsidoni et al.)
	
	+ (Parker et al.)
	
	
	

	Cannabis
	- (Vann et al.)

	
	- (Vann et al.)
- (Klein et al.)
	- (Morgan et al.#1)
+ (Morgan et al.#2)
	+ (Crippa et al.)
	+/- (Crippa et al.)

	Tobacco
	
	
	
	+ (Morgan et al.#3)
	
	

	Alcohol
	
	
	
	- (Consroe et al.)
	
	


- : no effect of cannabidiol on reducing addictive behaviors (relevant study)
+ : effect of cannabidiol on reducing addictive behaviors (relevant study)








Figure S1 : Flow chart of the selection process of published studies 










21 potentially eligible studies


14 included studies


Nine animal studies


Five human studies


Seven excluded


- Ø Eligibility criteria
-Duplicated
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