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Cannabis is the most widely used illicit drug in 

Canada - 10.6% of Canadians aged 15+ years 

(CTADS, 2013) 
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Disruption to normal synaptic 

pruning process

Decreased white matter 

volume and integrity

https://www.youtube.com/

watch?time_continue=5&v=

FvszaF4vcNY

Psychosis

Bipolar Disorder

Depression

Suicide

Anxiety

Cognition

Addiction to cannabis 
and other substances

 Associated with depersonalization, hallucinations, 
anxiety, paranoia

 Infrequent in adolescents but may indicate long term 
risk of psychosis
 ~50% of people who have cannabis-induced psychosis 

may develop a psychotic disorder
 Most convert in the first 3 years

 Responds well to treatment
 Low dose antipsychotics, benzodiazepines, reassurance

 Exception: synthetic cannabinoid-induced psychosis

CANNABIS-INDUCED PSYCHOTIC 

DISORDER

https://www.youtube.com/watch?time_continue=5&v=FvszaF4vcNY
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 Pharmacological research tools to study 

endocannabinoid system

 Synthetic cannabinoids sprayed on herbal plants

 No cannabidiol

 Super agonist at CB1 receptor

 Can cause acute renal failure, hypertension, 

myocardial infarction, seizures, psychosis, death

 Not detected in standard urine drug screens

SYNTHETIC CANNABINOIDS

•

• Severe agitation and anxiety

• Muscle spasms

• Severe tachycardia and 
hypertension

• Fever

• Hypoglycemia and hypokalemia

• Chest pain

• Acidosis

• Tremors and seizures

• Intense hallucinations and   
psychotic episodes

•Can last weeks

•Suicidal thoughts and actions

 Increased risk of developing psychotic symptoms 

or schizophrenia-like psychotic disorder especially 

if preexisting risks for psychosis

 Earlier first episode

 Stronger association with:

 Early age at first cannabis use

 Frequent daily use 

 Use of high potency cannabis (high THC, low CBD)

CANNABIS USE AND PSYCHOSIS
CANNABIS AND PSYCHOSIS
 Link between poor outcomes when 

cannabis used in adolescence (not 

adulthood) and Val variant of catechol-

O-methyltransferase (COMT) gene

Exponentially increased risk if 
have Val allele(s), cannabis 
use, and childhood trauma

CANNABIS AND PSYCHOSIS

 7x increased risk of developing psychosis  Cannabis is the most commonly used illicit 
substance in patients with schizophrenia
 Increased number of hospitalizations 
 Increased length of hospital stays

 Stopping cannabis after onset of psychosis:
 Decreased positive symptoms

 Improved mood and anxiety
 Improved global functioning
 Increased medication adherence

 Decreased relapse

CANNABIS USE AFTER ONSET 

OF PSYCHOTIC DISORDER
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OPPOSING ARGUMENT: 

EPIDEMIOLOGY DATA

 Lifetime prevalence of psychotic disorders 

remains consistent (~3%) across regions 

with differences in cannabis consumption, 

even in regions where consumption has 

increased

ANIMAL STUDIES

 Down-regulation of GABAergic activity

 Prefrontal cortex network disinhibition

 Associated with schizophrenia in humans

 Earlier age of onset of bipolar disorder

 Greater length and number of affective and 
manic episodes

 More rapid cycling

 More suicide attempts

 Increased overall disability 

 More hospitalizations

 More severe course of illness

 Patients with bipolar disorder who stopped 
using cannabis had similar outcomes after 2 
years to those who did not use cannabis

BIPOLAR DISORDER AND CANNABIS
BOTTOM LINE

 Advise siblings of those with psychosis not to 

use cannabis

 Advise those with a family history of psychosis 

not to use cannabis

 Stopping cannabis use after diagnosis of 

psychotic disorder or bipolar disorder, 

improves prognosis of the mental health 

disorder

DEPRESSION AND CANNABIS

 People who use cannabis, particularly 
early, regular and heavy use are more 
likely to have an adolescent and/or adult 
depression

 Causality in question

 Is this a direct consequence of early cannabis 
use?

 Are individuals self-medicating symptoms?

 Is it an interaction between the two 
variables?

DEPRESSION AND CANNABIS

 CB1 receptor antagonist rimonabant

 High number of cases of anxiety and 

depression 

 Mice that lack CB1 receptors have 

increased depressive symptoms

 Rodents that have impaired CB1 signaling 

have depressive symptoms
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 Appears to be an increased risk of suicidal 

ideation and suicide attempts although 

evidence is mixed

 Risk factor  (OR = 2-3) may be heavy use 

under age 15

SUICIDE AND CANNABIS ANXIETY AND CANNABIS

 Endocannabinoid system mediates HPA axis 

stress responsiveness

 HPA system and cannabinoid system 

undergo extensive changes in adolescence 

 Does appear clear correlation between 

early, regular cannabis use and adolescent 

anxiety disorders

 Difficult to establish causation

 Social anxiety disorder is associated with 
6.5 x increased risk of developing  a 
cannabis use disorder

 THC, especially at doses >5%, can induce 
fear, panic attacks

 Formulations with high THC:CBD increase 
anxiety scores

 Formulations with low THC:CBD may 
decrease anxiety scores

ANXIETY AND CANNABIS
ANIMAL STUDIES

 Decreased CB1 receptor density

 Decreased G-protein coupling in nucleus 

accumbens

 Increased CREB activity in hippocampus 

and prefrontal cortex

 Adult rats exposed to chronic high dose 

THC in adolescence show lowered 

motivation and anhedonia

COGNITIVE EFFECTS OF CANNABIS 

USE IN ADOLESCENCE
BRAIN IMAGING

 Increased cortical activity when 

engaging in cognitive tasks

 Poorer reaction times and more errors on 

tasks involving executive functioning

 Problem: retrospective studies

 Deficits in working memory may be  

reversible after 4-6 weeks of abstinence
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PERMANENCE OF IQ DECLINE?

 One study showed IQ decline (full scale 

and verbal) among persistent cannabis 

use in adolescence

 Drop from 50th% to 29th% (5-8 points)

 Didn’t control for SES and personality traits

 Twin studies

 One study: no difference in IQ

 Another study: significant decrease in IQ

ANIMAL STUDIES

 Rats exposed to cannabis in adolescence 

display altered structural maturation in 

prefrontal cortex

 Impairments in adult cognition

 Memory impairments associated with 

changes in the hippocampus

 More frequent, earlier and persistent cannabis use 

correlated with increased impairment

 ABCD study – started fall 2015

 11,000+ youth ages 9-10

 Will follow into early adulthood

 Integrating brain imaging with genetics, 

neuropsychological, behavioral, and other health 

assessments

COGNITIVE EFFECTS OF CANNABIS 

USE IN ADOLESCENCE

EPIDEMIOLOGY – CANNABIS USE 

DISORDERS

 1/10 who ever use

 1/6 who start in adolescence

 ¼ - ½ who use daily

 Large proportion self-discontinue

TRANSITION TO OTHER 

SUBSTANCE USE

 Longitudinal and cross-sectional studies

 Link between early cannabis use and 

increased likelihood of developing a 

substance use disorder

 Substance use is multifactorial and risks 

that predispose to early cannabis use 

may also predispose to substance use 

disorder risk
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ANIMAL STUDIES

 Exposure to cannabis in adolescence 

alters the maturation of the endogenous 

opioid system

 Adult rats exposed to cannabis in 

adolescence, showed increased response 

to reinforcing properties of opioids

 Seems this is true for other substances as 

well

LIMITATIONS TO ANIMAL 

STUDIES

 Reliance on synthetic cannabinoids which 

are usually full agonists at CB1 and CB2 

receptors

 Typically use intraperitoneal or 

intravenous routes of drug administration

 Models typically approximate daily, high 

dose cannabis users

 Motivational Enhancement Therapy

 Cognitive Behavioural Therapy

 Contingency Management 

 Family-based Programs

 Exercise

 Internet assisted therapy/telephone 
assisted therapy

 Apps

 Computer-delivered CBT/MET/CM

PSYCHOSOCIAL TREATMENTS

 Gabapentin
 12 week RCT of 1200 mg daily (divided doses)

 Decreased use, decreased withdrawal, 
decreased craving, improved sleep

 N- acetyl-cysteine

 1200 mg BID + contingency management

 Decreased cannabis use

RELAPSE PREVENTION: MEDICATION 

ADJUNCTS
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