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* Explosion of options for ingesting marijuana ';
* Lack of FDA oversight

* General view of the public that marijuana is safe
and ‘natural’
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examines marijuana usage and risks and benefits W5
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CDC Youth Risk Behavior Survey 2017

e Ever used marijuana: 35.6% (compared to peak rate of 47.1 % in 1997)
e Currently use marijuana: 19.9%
* Tried marijuana before 13 yo: 6.5%

e Currently use alcohol: 29.8%
* Tried alcohol before 13 yo: 15.5%

e Ever tried cigarettes: 28.9%
* Ever vaped electronic products: 42.2%
e Currently vape electronic products: 13.3%

* Ever used illicit drugs (heroin, cocaine, meth, etc): 14.0%
* Ever took pain pills not prescribed: 14.0%



Varying Use

e African-American students: 42.8%
e Latino students: 42.2%
* White students: 32%

e LGTBQ students: 30.6%
* Heterosexual students: 19.1%
* ‘not sure’ students: 18.9%

e 9thgraders: 13.1%

e 10% graders: 18.7%
e 11t graders: 22.6%
e 12% graders: 25.7%

* Youth who engage in substance use in later years (>17 yo) less likely to develop substance use disorders

* Positive attitudes towards school, parental monitoring and strong disapproval of peer substance use also
protective



Cannabis 101

Cannabis products contain terpenes,
flavonoids, alkaloids, and >100 cannabinoids

Phytocannabinoids, plant-derived
cannabinoids, have several classes

* tetrahydrocannabinol (THC) and cannabidiol(CBD)
are the most abundant and studied forms

* THC is considered the main psychoactive
component of the plant

there is no ‘standard’ form of cannabis; each
extract or product has varying forms of
ingredients

There is no general regulating body of these
products, much like supplements

THC content can range from 17%-95%,
compared to 4% from 20 years ago

Average THC content of MJ sold legally in
Colorado is 18%




Endocannabinoid System

 Endocannabinoids and endocannabinoid
receptors are widely distributed in the
brain and spinal cord (lipophilic)

* Regulatory role in many processes:
* inflammation
e appetite regulation
* immune function
 cardiovascular function
* connective tissues
* neural development
* pain
* sleep and wake cycle
e psychiatric functions
* Gl functions

Endocannabinoids interact with
endocannabinoid receptors CB1 and CB2

Phytocannabinoids interact with the body
through these receptors

CB1:

* CNS: prefrontal cortex, basal ganglia,
hippocampus, amygdala, hypothalamus,
and cerebellum

* also smooth muscle, myocardium, .
adipocytes, and preganglionic sympathetic
neurons

CB2: peripheral blood mononuclear cells,
adipocytes, smooth muscle, myocardium,
and vascular endothelium



THE BODY'S
ENDOCANNABINOID SYSTEM
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Marriage of Endocannabinoids and

Phytocannabinoids

* THC an agonist at CB1 and CB2 sites and
reduces neurotransmission, effecting:

e |earning and memory

gut motility

thyroid levels

attention

heart rate and blood pressure
analgesia

anti-inflammatory effects

* Metabolism of THC through the liver by the
cytochrome P450 system

* Can decrease efficacy of certain drugs (i.e.
risperidone)

* Synthetic cannabinoids (i.e. Dronabinaol,
Nabilone) work like THC

e approved for nausea, vomiting, anorexia assoc.

with chemotherapy

CBD has weak affinity to CB1 receptors and
does not bind directly to CB2 receptors

Activates TRP1 receptors that control pain
perception, body temperature, inflammation

CBD also inhibits fatty acid amide hydrolase
(FAAH), which increases feelings of well-being

CBD inhibits cytochrome oxidases and
interferes with metabolism of many common
medicationséi.e. increasing levels of anti-
epileptic medications)

CBD has a regulatory effect on THC and may
inhibit some adverse effects (tachycardia,
anxiety, sedation)

Most studies for CBD have been on adults

Is approved for some juvenile epilepsy
conditions



Medical Uses of Cannabis- some data

Lennox-Gastaut syndrome (children-
2" line)

Dravet syndrome (children- 2" line)
Chronic pain (adults)

Antiemetics (adults)

 Spasticity in multiple sclerosis (adults)

* Irritable bowel syndrome (adults-
weak evidence))

e Social anxiety (CBD)
e Sleep and PTSD (weak evidence)

* No benefit found for depression
(Sams, 2020)




Research supporting the use of smoked cannabis

for medical conditions is limited to less than10% THC

* All studies of smoked medicinal cannabis showing benefit — done
with less than 10% THC

Whiting PF, Wolff RF, Deshpande S et al. Cannabinoids for medical use a systematic review and
meta-analysis. JAMA 2015;313:2456-2473

* No legitimate science exists to validate medicinal cannabis greater
than 10% THC

* A study in healthy volunteers on cannabis effects in capsaicin-
induced pain found a window of modest analgesia for smoked
cannabis. Wallace M et al. Anesthesiology 2007;107:785-796

* 2% THC provided no benefit
* 4% THC provided significant pain decrease
* 8% THC caused increased pain or hyperalgesia




Increased potency in past 2 decades has resulted in

a 4-fold increase in cannabis use and Schizophrenia

* Ver lar € Iongltudlr]a‘!quguleitlpn—based Figure 2. Development of the Population-Attributable Risk Fraction
stu yo 7:1861 834 individuals in (PARF) of Cannabis Use Disorder in Schizophrenia in Denmark

Denmark

104

* The population-attributable risk fraction
for cannabis use disorder in
schizophrenia increased from
approximately 2% in the period to 1995
to approximately 6% to 8% since 2010.

* This study challenges the often-cited
argument against causality that an
expected increase in cases of
schizophrenia attributable to cannabis

use has not been observed. 3
1972 1976 1980 1984 1988 1992 1996 2000 2004 2008 2012 2016

* Hjorthgj C et al. JAMA Psychiatry July 21, Study year
2021
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Rates of conversion to schizophrenia or bipolar
disorder after substance-induced psychosis

FIGURE 1. Rates of Conversion to Schizophrenia and Bipolar e 32.2% Of patientS c substa nce;induce.d
g'“’i;fe's‘:“g":;j‘fg";ggf"‘ Substance-induced Psychosis in a psychosis later converted to either bipolar
a4 i disorder or schizophrenia

* Highest conversion rate (47.7%) was for
cannabis-induced psychosis

* Young age associated with a greater risk of

% f e conversion, risk highest in the range of 16-
: | - 25 years
N * Self-harm after an elpiso.de of substance-
0—p L 3 induced pskycPf105|s also linked V\Ilﬂ'l_th ah _
I greater risk of conversion to schizophrenia
T or bipolar disorder
v YearsSinc; lncidentSub;;ance-lnducec;:;’sychosis - * Sta rzer; MSK; NordentOft M, HjorthOj 2017,

AJPpsychiatryonline. org
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Neurocognitive Adverse Effects

* Because of role in the prefrontal cortex and
hippocampus, maturation of circuits regulating

attention, executive functioning, and memory can be
affected by cannabis use during adolescence
(Rubino, 2009)

* Persistent neurocognitive changes and lower
functioning even after abstaining from cannabis use,
even after a year (Meier, 2012)

e Cannabis use was adverse effects on 1Q and
executive functioning and declines in neural
connectivity (Camchong, 2017)

* Those who start using before 17 yo have reduced
odds of high school graduation, more likely to have atachild'sbirth at7yearsofage at 15 years of age
cannabis use disorder, more likely to use other illicit
substances and tobacco, and more suicide attempts
(Silins, 2014)




Big Tobacco and the Search
for Big Money

e 1965: 43% of American smoked cigarettes
e 2019: 14% of American smoked cigarettes

* Most Americans recognizing smoking is addictive and
one of the leading preventable causes of poor health

* Tobacco industry introduced vapes to expand its base

e 2018: 20% of high schoolers had used an e-cigarette
in past 30 days

e 2019: 27.5% of high schoolers
e Use by adults relatively steady at 3% since 2013

www.Truthinitiaive.org




Trends in youth and adult over time

=== Cigarettes [youth) = Cigarettes (adults] == Any product (youth)
=== E-cigarettes [youth) === E-cigarettes (adults)
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Source: NHIS (2011-2017), NATS (2012, 2013, 2015, 2017); YRBS (2011-2018); Adult e-cigarette
use estimate for 2018 derived from Truth Initiative. Preliminary analysis of 2018 NHIS data.




New Product, Old Tricks

Since the 1960s, the tobacco industry has tried to market to youth

1998 Master Settlement restricted this marketing, leading to steep
declines in tobacco sales

Despite declines in cigarette consumption, tobacco industry profits are
growing, based on e-cigarettes

2005: $10 billion industry
2016: $18.4 billion industry

BY marketing to young people, create a new pipeline of users, many of
whom were not smokers previously

2000: 28% of high school student smoke cigarettes
2019: 5.8% of high school students smoke cigarettes, but 27.5% vape

www.Truthinitiaive.org
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Vaping and
Psychosis

Those who use e-cigarettes are more likely to use
cannabis and cigarettes and vice versa

Both vaping nicotine and THC linked with increased
psychosis

THC delivery in vape system much higher concentration
than previously found in plants

15-30% THC is considered high potency

Possible to find up to 95% THC concentration

Healthy Minds Survey: 29,232 college students

* Past month vaping nicotine: almost twice as likely
to have psychotic experiences

* Daily use of high potency THC: five times increase
in psychosis

Genetics and amount of exposure can influence how
likely someone is to have these experiences
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Cannabis Use and Sequellae

* Most adolescents do not perceive MJ use as harmful
or addictive

* As opposed to ETOH, drivers feel MJ is safer to use l IN 8 HIGH SGHOOL SENIORS
}Nhile drzi\(/)i 1n6g5 vet do not understand the effects .~ ADMITTED TO DRIVING UNDER THE
Keyes,

* Animal studies show MJ does prime the brain to the
effects of other substances

* Those who use MJ have a 2.78 increased risk of
opiate use disorder, as well as increased risk of
gét(;Tgu)lants, cocaine, and injection drugs (Olfson,

e 8-12% of MJ users will develop moderate to severe
cannabis disorders

 Withdrawal is not fatal, but within a week of
stopping can be linked to irritability or aggression,
anxiety, decreased appetite, depressed mood,
abdominal pain, tremor, fever chills and headaches




Marijuana and Psychosis

e Ten European and one Brazilian site, 901 pts c
15t episode of psychosis, 1237 healthy controls
(Lancet)

* Daily marijuana use and high-potency
marijuana (THC>10%) are strongest predictors
of a psychotic episode

* Individuals with high potency MJ 1.6 times
more likely to develop psychosis than non-users

* High potency and daily use 5 times more likely
to develop psychosis than non-users

e 12.2% of episodes of 1% episode psychosis
could be prevented, rising to 30.3 % in London
and 50.3% in Amsterdam

(DiForti, 2019)
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e s - Publishd Mach 15,201 - DO i doorg/ 10101/52215.G36819300483 - * Daily cannabis use associated with
increased odds of developing a
psychotic disorder compared to
never users (OR 3.2 95% Cl 2.2-4.1)

* Daily use of high potency cannabis
increased the odds to almost 5
times that of never users (OR 4.8,
Cl 2.5-6.3)

* Eliminating high potency MJ would
decrease incidence of first episode
psychosis by 12.2% in all 11 sites,
30.3% in London and 50.3% in
Amsterdam




Anandamide-Depletion Hypothesis

* Inflammation is a major contributor to psychosis

* Brain’s cannabinoid substance, anandamide, rises during inflammation, and is
part of the natural anti-inflammatory process

* Regular exposure to plant-based cannabinoids reduces body’s ability to produce
its own

* Frequent marijuana use may make the brain more vulnerable to inflammation
* Anandamide rise in response to inflammation

* In one study, there were CSF and autoantibodies abnormalities in 54.4% of 180
psychotic patients

* In combination with cMRIs and EEGs, evidence of abnormalities in 75.6% of
psychotic patients

(Endres, 2015, Koethe, 2009)



Anandamide-Depletion Hypothesis

* Bioactive lipid that binds to cannabinoid receptors
* A homeostatic role has been suggested in schizophrenia

* Dopamine/endocannabinoid interaction: (over-)activation of dopamine
D, receptors is associated with an increased release of anandamide, counter-
balancing dopamine-mediated psychotic symptoms by strengthening an
endogenous feedback loop

* Another study measured levels of anandamide and its structural analogue
(oleoylethanolamide) in CSF and serum of prodromal patients (n=27) and healthy
volunteers (n=81)

* Levels of anandamide significantly elevated in CSF of patients compared to
volunteers

. Prolqlromal patients with LOWER levels at significant risk of developing psychosis
earlier

. Al‘lnandamide a protective mechanism against development of a frank psychotic
illness



> Schizophr Res. 2007 Aug;94(1-3):29-36. doi: 10.1016/j.schres.2007.04.025. Epub 2007 Jun 13.

Anandamide levels in cerebrospinal fluid of first-
episode schizophrenic patients: impact of cannabis
use

F Markus Leweke 1, Andrea Giuffrida, Dagmar Koethe, Daniela Schreiber, Brit M Nolden,
Laura Kranaster, Miriam A Neatby, Miriam Schneider, Christoph W Gerth, Martin Hellmich,
Joachim Klosterkotter, Daniele Piomell

* CSF from patients with schizophrenia have higher levels of anandamide then healthy
volunteers

* Anandamide levels inversely correlated to psychotic symptoms; release counters
neurotransmitter abnormalities in psychosis

 Comparing people with schizophrenia to healthy controls (high and low users of MJ in
both groups), those with high MJ use and psychosis had lower levels of anandamide;
those with low MJ use and psychosis had ten-fold increase in CSF anandamide

* Frequent cannabis exposure may down-regulate anandamide signaling in the CNS of
schizophrenic patients, but not of healthy individuals



E—Analysis » Subst Abus. 2021;42(4):527-542. doi: 10.1080/08897077.2021.1876200.
Epub 2021 Feb 22.

Cannabis use in adolescence and risk of psychosis:
Are there factors that moderate this relationship? A
systematic review and meta—-analysis

Sarah Kanana Kiburi 7 2, Keneilwe Molebatsi > 4, Vuyokazi Ntlantsana 4, Michael T Lynskey 2

63 studies in narrative review, 18 studies in meta-analysis
e age of onset of cannabis use

* Frequency of cannabis use

e exposure to childhood trauma

e concurrent use of other substances

e genetic factors

YOUTH

MARIJUANA
PREVENTION

JOHNNY'S

AMBASSADURS



* “Regular” suburban kid,
who turned 14 yo the year -
Colorado legalized MJ Johnny Stack Tributs Video

 Started dabbing at 14 yo
* Maintained a 4.0 GPA
 Scholarship to college

 Became paranoid, thought
the mob was after him,
university was a base for
the FBI

* Jumped off a 6 story
building




Cannabis and Bipolar Disorder

* Relatively well-known association
between marijuana and psychotic
spectrum illnesses

* Several articles have shown that
marijuana may worsen manic symptoms
in those with bipolar disorder

 Cannabis may also be a causal risk factor,
with an increased incidence of up to
three-fold

Cannabis use and mania symptoms: a systematic review and meta-analysis, Gibbs,
M, et al; J Affective Disord Jan 2015




Cannabis and Depression

* Meta-analysis of 11 studies and H
23.317 individuals

* OR of developing depression in MJ
users vs non-users is 1.37 (95% ClI
1.16-1.62)

* OR of anxiety not statistically
significant 1.18 (95% CI 0.84-1.67)

* OR of suicidal ideation of 1.50 (95% ClI
1.11-2.03)

* OR for suicide attempt of 3.46 (95% CI
1.53-7.84)

(Gobbi, 2019)



Marijuana and Anxiety

* Anxiety is often cited by adolescence as a
reason they use marijuana

* Anxiety is one of the most common
disorders

* Acute use of MJ can either mitigate or
cause anxiet?/; CBD often cited as being
more helpfu

* Anxiety returns when person is no longer
using, having not learned any skills

» 27 adolescent studies: 67% found a
positive relationship between anxiety and
MJ use, but relationship was unclear
(causal or incidental)

(Cancilliere, 2018)
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