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Health burden in Europe

No pharmacotherapies 
 Need treatments

~95% do not seek treatment
Need harm reduction 

Cannabis use disorder



Cannabis plant

At least 144 (phyto)cannabinoids 
Act on endocannabinoid system

THC (∆9-tetrahydrocannabinol)
CBD (cannabidiol)



Bloomfield et al. (2019) Pharmacology & Therapeutics

Partial agonist at CB1Rs

Inhibits release of excitatory (glutamate) and inhibitory (GABA) neurotransmitters

Effects of THC



Effects of CBD

Minimal direct action at CB1Rs
Prevents other agonists binding to CB1Rs (Negative Allosteric Modulation)

Inhibits FAAH (which breaks down endocannabinoids)



THC (∆9-tetrahydrocannabinol)
• Intoxicating
• Anxiety & psychotic-like symptoms
• Cognitive impairment
• Addiction

CBD (cannabidiol)
• Non-intoxicating
• ¯Anxiety & psychotic-like symptoms
• Pro-cognitive effects
• Anti-addictive effects

Effects of THC and CBD
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CBD for treatment of cannabis use disorder

Novel treatment strategy; no previous evidence on 
efficacy/safety; optimal doses (if any) unclear

CBD and anxiety: inverted-U



2) Clinical – Evaluating interventions using RCTs

Placebo

CBD 200mg

CBD 400mg

CBD 800mg

4 weeks

DSM-5 
Cannabis Use 

Disorder,
 want to quit

24 week 
follow up

Adaptive Bayesian phase 2a trial

Eliminate inefficacious doses/retain efficacious doses

CBD for treatment of cannabis use disorder



2) Clinical – Evaluating interventions using RCTs

Placebo (n=12)

CBD 200mg (n=12)

CBD 400mg (n=12)

CBD 800mg (n=12)

4 weeks

DSM-5 
Cannabis Use 

Disorder,
 want to quit

24 week 
follow up

Adaptive Bayesian phase 2a trial

Eliminate inefficacious doses/retain efficacious doses

CBD for treatment of cannabis use disorder
Interim analysis



2) Clinical – Evaluating interventions using RCTs

Placebo (n=23)

CBD 400mg (n=24)

CBD 800mg (n=23)

4 weeks

DSM-5 
Cannabis Use 

Disorder,
 want to quit

24 week 
follow up

Adaptive Bayesian phase 2a trial

Eliminate inefficacious doses/retain efficacious doses

CBD for treatment of cannabis use disorder
Final analysis



400mg CBD more efficacious 
than placebo P = 0.9995

800mg CBD more efficacious 
than placebo P = 0.9965

Primary endpoint 1: urinary THC metabolites
Expected THC:COOH/creatine 

(ng/ml)
Expected THC:COOH/creatine 

(ng/ml)

P = 0.9 (efficacious), P = 0.1 (inefficacious)Freeman et al. (2020) Lancet Psychiatry



400mg CBD more efficacious 
than placebo P = 0.9966

800mg CBD more efficacious 
than placebo P = 0.9247

Primary endpoint 2: days abstinent

Freeman et al. (2020) Lancet Psychiatry P = 0.9 (efficacious), P = 0.1 (inefficacious)



Phase 2a, single site, 4-week treatment

400mg and 800mg safe and more efficacious than placebo 
for both primary endpoints of cannabis use 

CBD for treatment of cannabis use disorder



CBD increased anandamide levels compared to placebo

CBD for treatment of cannabis use disorder



Ongoing: multisite phase 3 trial

N=250, 12-week treatment, 400mg CBD versus placebo

 

CBD for treatment of cannabis use disorder



CBD and harm reduction

95% don’t seek treatment; CBD to reduce harms?



CBD and harm reduction

No effect of CBD at four different CBD:THC ratios

Doses of CBD very low in natural cannabis



Consumer CBD products

CBD oil

CBD hummus

CBD dog treats

‘Cannabis light’

• Daily doses ~25mg CBD/day; clinical trials: 200-1500mg

• ~Half of contain traces of THC (making them illegal)



THC and harm reduction

Comparing today’s cannabis to 60’s/70’s:
“Like comparing the buckshot in a shotgun shell to a 

laser-guided missile - they're different"



Freeman et al. (2020) Addiction

Strong evidence for 
rising THC in 

cannabis,1970 to 2017

THC and harm reduction
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Treatment in Europe
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Cannabis potency in Europe

Freeman et al. (2019) Addiction

THC and harm reduction



Freeman et al. (2018) Psychological Medicine

Cannabis potency (THC%)

 Randomized sampling from 
‘coffee shops’

Cannabis treatment

First-time clients presenting with 
cannabis problems

THC and treatment

THC and harm reduction



THC and harm reduction

Lower potency products: reduce risks of cannabis use disorder

Potency a “proxy” measure for THC dose

Precise measure of THC dose could improve harm reduction



1 unit = 10g alcohol

How should we measure dose of THC?

Alcohol



1. Should reflect dose of primary pharmacological 
constituent (i.e., THC, in milligrams)

2. Should apply to all products 
and methods of administration

Freeman & Lorenzetti (2020) Addiction

Novel strategy – the “standard THC unit”

How should we measure dose of THC?



The standard THC unit



Reporting requirement for US National Institutes of Health

College on Problems of Drug Dependence

The standard THC unit



The standard THC unit

Can be measured using enhanced timeline followback (EC-TLFB)

Highest validity of all cannabis use measures



The standard THC unit

• Precision of dose

• Quality of evidence

• Product labelling

• Harm reduction



Conclusions

• Significant health burden of cannabis use disorder

• CBD potential treatment; further evidence needed  

• Cannabis potency for harm reduction (proxy for dose)

• Standard THC unit: precise measure of dose for harm 
reduction (like alcohol unit)



2) Clinical – Evaluating interventions using RCTs
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