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Outline

• Caveat 

• What (mechanisms) might underlie the therapeutic potential 
of cannabidiol (CBD)?

• How effective is CBD as treatment for psychosis and 
potentially anxiety?

• How well are CBD (and other CBMs) tolerated as a 
treatment?



!Cannabis for pain relief- Chinese have been using from 3rd

Millennium BCE  (Mechoulam, 1986)
!Bhang (Cannabis drink) for the relief of anxiety- known in India 

from 1st Millennium BCE
!Jacques-Joseph Moreau

Different Strains - Different Effects



Perhaps a familiar experience for many clinicians !

“….I was a friendly happy kid. As many do, i started 
smoking light drugs at 16. By 21, I used to smoke 10 joints 
a day when a similar thing happened. I had to level up, i
stopped smoking drugs and did medication (risperidone) 
for 2 years. I drank alcohol and the paranoia did not 
return. 5 years later i decided to smoke weed again 
routinely, and after half a year: bam! Panic attacks and 
paranoia again. I have met many potheads that have 
experienced similar things………………”

-Vice News





Continued heavy skunk user vs former user: OR 3·28



“….What a crackpot. People who use drugs often do 
it to cope with problems. You would find the effect for 
any drug…….”

“…….This is like saying park benches cause 
homelessness. Or that tall buildings cause 
terrorism…………”

-Vice News



Association of cannabis use and psychosis relapse unlikely 
because of shared predisposition increasing the risk of both

2016;73(11):1173-1179

Cannabis use status and pattern of use after onset of 
psychosis predict subsequent relapse but not vice versa.
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Psychological Medicine 2018; 
48, 2169-2176





What (mechanisms) might underlie the 
therapeutic potential of cannabidiol (CBD)?



Different Strains - Different Effects

Extract of the cannabis plant has 
over 150 different cannabinoids

What do they do?

THC can induce psychotic symptoms 
and impair memory (DʼSouza et al., 
2004, Bhattacharyya et al., 2009) in 
healthy individuals; worsen them in 
Schizophrenia (DʼSouza et al., 2005)

CBD does not induce psychotic 
symptoms (Bhattacharyya et al., 2009)
may have anxiolytic (Crippa et al., 
2004) and possible antipsychotic 
effects (Zuardi et al., 2006)

CBD does not impair memory (Fadda 
et al., 2004; Ilan et a.l, 2005); may have 
neuroprotective effects (Mechoulam et 
al, 2002; Lastres-Becker et al., 2005)

Delta-9-tetrahydrocannabinol (THC)

Cannabidiol (CBD)



Why cannabidiol?



Memory Go/ No-Go

Anxiety



Memory Go/ No-Go

Opposite effects of delta-9-THC & CBD during salience processing

Bhattacharyya, S. et al. 2012; 69(1):27-36.





"CBD has some effects on brain function and psychotic 
symptoms in  healthy individuals that are opposite to 
those of the psychotomimetic effects of delta-9-THC 
and its neural underpinnings

"Does CBD also target brain regions implicated in 
schizophrenia and are these effects consistent with its 
antipsychotic and/or anti-anxiety potential



Medial temporal dysfunction in the pathophysiology of 
Psychosis onset- a simplified schematic

Davies et al 2024;
Lisman et al., 2008; 
Modinos et al., 2015; Krystal et
al., 2017; Lieberman et al., 2018



Acute effect of CBD treatment on brain 
activation in patients with established 

psychosis and those at clinical high-risk



Hippocampal- striatal connectivity: 
PLB>HC
CBD<PLB





Effects of CBD on 
hippocampal glutamate in 
clinical high-risk

Davies et al., Schiz Bull Open 2023



Medial temporal dysfunction in the pathophysiology of 
Psychosis onset- a simplified schematic

Davies et al 2024;
Lisman et al., 2008; 
Modinos et al., 2015; Krystal et
al., 2017; Lieberman et al., 2018

CBD

(-)

(-)
(-)



Salience – Psychosis- Insula

• Aberrant attribution of salience leading to psychotic 
symptoms (Kapur, Corlett and others……..) 

• Insula- acts as salience detector to guide behaviour

• Facilitates task-related information processing by signals 
to brains regions involved in attentional, working memory 
and higher-order cognitive processes and disengaging the 
default mode network to facilitate goal-directed behaviour
(Uddin, 2015)

• Aberrant insular activation in Psychosis (Palaniyappan & 
Liddle 2012; Walter et al 2016; Thusius et al., 2018……….)





What might this mean?

"A single dose of CBD seems to modulate the key 
neurophysiological and neurochemical substrates that 
may be implicated in psychosis

"Might these effects underlie its antipsychotic potential?



How effective is CBD as treatment for 
psychosis and potentially anxiety related 

indications?





CBD: RCTs in established psychosis

• CBD (n=20; 800 mg/ day) was non-inferior to Amisulpiride
(n=19) following 4 weeks treatment in patients with acute 
schizophrenia (Leweke et al., 2012)

• CBD (n=43; 1000mg/day; 6 weeks) as an add-on to existing 
antipsychotics caused significantly greater reduction in 
psychotic symptoms compared to placebo (n=45) in patients 
with chronic psychosis (McGuire et al., 2018)

• CBD (n=21; 600mg/ day ; 6 weeks) augmentation of existing 
antipsychotics was associated with comparable reduction in 
psychotic symptoms as placebo (n=20) in chronic psychosis 
patients (Boggs et al., 2018)



CAN-PDP: Cannabidiol for Parkinson’s 
disease psychosis

months0 GO/NO-GO 
Decision

CBD MTD

Placebo

12 weeks Tx

6 weeks Tx



Velayudhan et al., Int. Psychogeriatrics 2024

• People with AD and behavioural 
and psychological symptoms of 
dementia

• CBD titrated to 600 mg/day; 6 
weeks

• Good acceptability, compliance 
and retention

• CBD was well tolerated, with no 
serious adverse events or 
withdrawal. 

• Non-significant reduction in 
anxiety and agitation under CBD. 

• Change in anxiety under CBD was 
significantly correlated with 
plasma CBD levels at the end of 
treatment (r=0.83, p=0.020). 



Essential characteristics for a treatment in 
any population

• Efficacy

• Good safety / tolerability profile



How well are CBD (and other CBMs) 
tolerated as a treatment?



• N=6216 participants 

• n= 3469 received 
CBMs

• ~1933 person-years 
of CBM exposure



• Serious adverse events (all cause and treatment-
related) and deaths were not greater in THC or 
THC:CBD studies compared to placebo.

• Withdrawals were also not greater in THC studies.

Good news!



Treatment-related adverse events- THC



Treatment-related adverse events- THC:CBD 



Withdrawals- THC:CBD 



THC dose-dependently increased the incidence of dry mouth, 
dizziness/ light-headedness, mobility /balance / coordination 
difficulties, dissociative/ thinking/perception problems and 
somnolence/ drowsiness. 
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CBD tolerability across all age groups

• 12 trials; 803 participants
• Increased odds of withdrawal, any adverse and serious 

adverse events
• Increased odds of abnormal liver function test, 

pneumonia, decreased appetite, diarrhoea and 
sedation

• Odds of abnormal liver function test, pneumonia, 
decreased appetite and sedation mainly due to 
epilepsy trials

• Excluding epilepsy trials, CBD only associated with 
increased odds of diarrhoea (OR= ~5)

Chesney et al., Neuropsychopharm 2020



• Pivotal study/ies, planned in discussion with 
regulators (FDA/ MHRA/ EMA)

• Licensing

Future steps



For more information
sagnik.2.bhattacharyya@kcl.ac.uk
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