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Working with communities.

<+ The SAMHSA-funded Opioid Response Network (ORN)
assists states, organizations and individuals by
providing the resources and technical assistance they
need locally to address the opioid crisis and stimulant
use.

<+ Technical assistance is available to support the
evidence-based prevention, treatment and recovery of
opioid use disorders and stimulant use disorders.

Funding for this initiative was made possible (in part) by grant no. 1H79TI083343 from SAMHSA. The
views expressed in written conference materials or publications and by speakers and moderators do not
necessarily reflect the official policies of the Department of Health and Human Services; nor does mention
of trade names, commercial practices, or organizations imply endorsement by the U.S. Government.
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Working with communities.

The Opioid Response Network (ORN) provides local,
experienced consultants in prevention, treatment and
recovery to communities and organizations to help
address this opioid crisis and stimulant use.

ORN accepts requests for education and training.

Each state/territory has a designated team, led by a
regional Technology Transfer Specialist (TTS), who is an
expert in implementing evidence-based practices.



Contact the

Opioid Response Network

<+ To ask questions or submit a request for
technical assistance:

* Visit www.OpioidResponseNetwork.org
* Email orn@aaap.org
- Call 401-270-5900
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Objectives

<+ Review the prevalence of adolescent use of cannabis
< Explore risk factors for adolescent cannabis use
<> Discuss diagnosis of adolescent substance use

<+ Explore potential developmental, cognitive,
psychiatric, and health consequences of cannabis
use

< Review potential treatments for cannabis use
<+ Learn how to help prevent harmful substance use
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ASAM Definition of Addiction

“a treatable, chronic medical disease involving complex
Interactions among brain circuits, genetics, the
environment, and an individual’s life experiences. People
with addiction use substances or engage in behaviors that
become compulsive and often continue despite harmful
consequences”

- ASAM, Quality Care: Definition of Addiction. https://www.asam.org/quality-care/definition-of-addiction

lﬁg\
AXTAY °



Setting some “ground rules”

INSTEAD OF...

Drug Abuse

Abuser, addict, junkie, alcoholic
Clean

Dirty

Addicted baby

Medication-Assisted Treatment

-
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TRY PERSON-FIRST LANGUAGE

Substance use disorder, addiction

Person with a substance use disorder
Abstinent, not using
Negative test

Actively using
Positive test

Baby with Neonatal Abstinence (or Opioid Withdrawal)
Syndrome

Medication or treatment for (substance) use disorder



pidemiologic Trends
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A. More
B. Less



A. More
B. Less

C. Actually about the
same



Marijuana: Trends in Prevalence of 12 Month Use in 8th, 10th, and 12th Grade

50

B st Grade [ 10th Grace [ 12th Grade

Percentage (%)
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Source: Marijuana
(monitoringthefuture.orq)
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https://monitoringthefuture.org/data/Prevalence2021/Marijuana.htm




Tetrahydrocannabinol (THC)



Biochemical
Pathway
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THCA

Tetrahydrocannabinolic acid
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Marijuana affects on the brain

movement

NIDA, “marijuana (Marijuana) DrugFacts”, 2019. https://nida.nih.gov/publications/drugfacts/marijuana-marijuana



Long-term risks of marijuana use

SLOWER PROCESSING

<> Cognitive & executive
function impairment'?

WORSE

LOWER VERBAL

COMPREHENSION Changes to the brain3

SOLVING

Decreased 1Q4

Diminished school
achievement
LESS CONTROL

e F‘[):)RER T
OF EMOTIONS : o Addiction

Increased risk of
psychosis disorders

Depression, suicidality

West Baltimore Drug Free Community Coalition; https://getsmartdfc.com/

Volkow et al., N Engl J Med, 2014.
1. Batella et al., PloS One, 2013. 2. Filbey et al., Proc Natl Acad Sci USA, 2014. 3. Pa?dliaccio et
al., JAMA Psychiatry 2015. 4. Meier et al., Am J of Psychiatry, 2022.




Endocannabinoid System

o M

Tetrahydrocannabinol (THC)

receptors for
cannabinoids -\___032 W
Immune system and some organs

Brain an SNC

() Fatly acid precursor
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The neuron’s “volume control” dials down

Signal direction for neuron activity when too strong Signal direction for
neurotransmitters endocannabinoids

Presynaptic
neuron

Postsynaptic
neuron Endocannabinoid
>

Source: Kraft, U. Scientific American Mind, 2006, p. 62-65.



Endogenous

Endocannabinoids

255\
o

2-arachidonylglycerol

Anandamide




Phytocannabinoid

THC




Endocannabinoids +
Phytocannabinoid

2-arachidonylglycerol
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Lock & Key

Cannabinoid Cannabinoid Receptor
Endocannabinoids CB1, CB2
AEA, 2-AG, etc. Non-cannabinoid receptors
Phytocannabinoids GPRss, GPR18, GPR11g,
THC, CBD, eic. TRPV1, etc.
Synthetics

Nabilone, (-}CP55040,
WIN 55.212-2, etc.

-
@5






Keys Look alike

Anandamide

THC




Compound Potency relative to THC

(-)-Delta9-THC 1

Anandamide 47~

*The affinity of anandamide for cannabinoid receptors ranges from about one-fourth to one-
half that of THC. The differences depend on the cells or tissue that are tested and on the
experimental conditions, such as the binding assay used.

Sourcegdoy. J, Watson SJ, Benson JJ, eds. Cannabinoids and animal physiology. In: Marijuana and Medicine: Assessing the Science Base. Washington, DC:
Divisio(g roscience and Behavioral Health - Institute of Medicine. National Academies Press; 1999:288
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Keys Look alike

The human
brain
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Brain — Labeled

Parietal

Occipital
lobe

Temporal
lobe
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Brain — Lobes Labeled

Parietal

Frontal
lobe

Occipital
lobe

Temporal
lobe
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Brain — NAcc




Brain — NAcc + VTA




Reward Pathway — Zoom
In

o——< Dopaminergic projections
o——< Glutamatergic projections




Reward Pathway — Zoom
Out

Frontal Striatum

cortex
Substantia

nigra

Nucleus
accumbens

VTA
Hippocampus
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Activation of the reward
path drugs

Image retrieved on February 17, 2015, from http://www.drugabuse.gov/publications/teaching-packets/neurobiology-drug-addiction/section-iv-action-cocaine/7-
summary-addictive-drugs-activate-reward







Neuron growth in brain development

At Birth 6 Years Old 14 Years Old
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Brain weight by age
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Brain Maturation

Gray Matter

Y “



Brain Maturation — Time
Lapse

Adult
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Gray Matter
Volume
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Prefrontal
cortex




Prefrontal
cortex
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Functional development

Mucleus
accumbens

Prefrontal

\3’5(-' cortex

Age

Source: Casey BJ, et al., Development Reviews. 2008; 28: 62-77.



Changes in the Nucleus Accumbens with Small and Large Rewards

Teens Like Big Rewards

Small Large

" o o

%o MR Signal Change
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3 Source: ©2006 by Society for Neuroscience — Reprinted with Permission . Adriana Galvan et al. J. Neurosci. 2006;26:6885-6892



Adolescents are developmentally primed to
use drugs
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Most drug use starts in adolescence

Grade of Substance Use Initiation Reported by 12t Graders
12th Graders
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Adolescents are developmentally
vulnerable to develop substance use
disorders
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Associated Risk Factors
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Familial
Biologic
Parent(s)

Peer Group
Community / Cultural
Psychiatric Conditions
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A large-scale genome-wide association study meta-analysis
of cannabis use disorder

Emma € Johnson . Ditte Demantis*, Thargeir £ Thovgeirssan®, Rapmand K Walters, Renato Palimanti, Alexander $ Hatourn,

Sanden Sanchez-Roige, Sarah E Paw), Frank R Wendt, Toni-Kim Clarke, Dengbing Lai, Gunnor W Reginsson, Hang Zhau, june He,

Dovid A A Boranger, Dandel F Gudbyartssan, Robbee Wedow, Daniel £ Adkins, Amy E Adkins, feffry Alexander, Silviv-Aln Bacanu,

Tim 8 fugdel, joseph Boden, Sandra A Brawn, Kathieen K Bucholz, Jonas Bybyerg-Grawhoim, Robin P Corley. Louisa Dregenhardt,

Daniefle M Dick, Benjamin W Domingue, Lows Fox, Alison M Geate, Scott D Gordon, Laurn M Hock, Dana B Hancack, Sarah M Hartz,

fan B Hickie, Dauid M Hougacrd, Kenneth Krauter, Penelope A Lind, feonette N MeClintick, Matthew B MeQuesn, jacquelyn L Meyers,

Grant W Ol Mows, Preben B dentoft, john F Pearson, Roseann F Peterson, Mawreen [ Reynolds,

Joha P Rice, Valgerdur Runardottic, NancyL Saccone: Richard Sherua, Judy L Silbers, Ralph £ Taster, Thorarinn Tysfingsson, Tamara L Wall
Hradiey TWebb, Thomas Werge, Leah Wetherill, Margaret | Wiight, Stephanie Zellers, Mark | Adams, Laura | Bierut,

William E Copeland, Lindsay A Farrer, Tationa M Forcud. Nathan A Gilespie, Richard A Grucze, Kathleen Mullan Harrk, Andrew € Heath,
Wictor Hesselbrock, John K Hewizt, Cheisticn | Mopfer, Jobn Horwood, William & kscono, Eric O Jahason, Keneth § Kendler, Martin A Kennedy,
Henvy R Kranzler, Pumela A F Madden, Hermine HiMoes, Brion 5 Maher, Nicholas G M Aatthew McGee, Andrew M Mntosh,

Sarah E Mediand, Efliot € Nelson, Bemice Porjesz, Birken P Riley, Michael € Stalings, Michad! M Vanyukov, Scott Vileze, the Psychiatric
Gmamics Consartium Substance Use Disonders Workgroup, Lea K Davis, Ryan Bogdan, joel Gelemterd, Howard | Edenbergf, Kari Stefenssan,
Anders D Barglum{, Arpana Agrawalt

Summa

nujgmm?lr Variation in liability to cannabis use disorder has a strong genetic component (estimated twin and Family
heritability about 50-70%) and is associated with mgam wlmm including increased nsko(pqﬂmpnmology
The aim of the study was duct a large ge ion study (G'WAS) to identify novel genetic variants
associated with cannabis use disorder.

Methods To conduct this GW&S mrn—amlynsufnnmbcs use ﬁwﬂkx and identify associations with genetic boci, we
used samples from the Use Disorders warking group, iPSYCH, and
deCODE (20916 H 163116 1 les in total). bis wse disorder cases with controls.

iy s Tn.{'ln:nmr lhegrncnr wu!ap hmﬁ ﬂnmhﬂ use. dlinldﬂ a::{ l22 traits nfmtm-st (dum[hum nfpll'nnl:l)'
P i
AsHezoemeht, Jweuse  cannabis use disorder), we used linkage disequili score to calculate genetic correlations.
Puok K Buchels Phil L Fox BS
’"W“Dn'mlj;f:l':: Findings We identified tw ide signil loeic 1.ch 7 locus [FOXP2, lead single-nucleotide
ot Coa e, POlymerphism [SNP] FI783012; odds ratio [OR] 1-11, 95% C1 1-07-1-15, p=1-8410%) and the previously identified
Fuwinc moshe chromosome 8 locus (near CHRNAZ and EPHXZ, lead SNP rs4732724; OR 089, 95% C10-86-0-93, p=6-46x10'9).
w;;;:mnn Cannabis use disorder and cannabis use were genetically correlated (r, 0-50, pe1-50x1027), but they showed
€ Nakon WD

Frck A Agrael PH) and

significantly different genetic correlations widh 12 of the 22 traits we tested, suggesting at least partially difesent

(ML Saccorse PO, Bivishon of
TN N —
gt Urivaruty Sbac
dmu_;mm

of cannabis use and anmhs use disorder. Cannabis use disorder was positively genetically
with ather p g ADHD, major depression, and schizophrenia.

Interpretation These findings support the theory that cannabis use disorder has shared genetic liability wa| ather

Waarman Geetics mmd Contre for
tegrathv Sequenting

0 Dt P

Frist A 0 Bargurs M), and

gy, and there s a distinction between genctic liability bis use and cannabis use di

Funding National Institute of Mental Health; National Institute on Alcohol Abuse and Alcoholism; National Institute
on Drug .hlmu-. Center for Genomics and Personalized Medicine and the Centre for Integrative Sequencing: The
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Horizon 2020; National Institute of Child Healh and Human Development; Health
Research Coum:\] of New Zealand; National Institute on Aging: Wellcome Trust Case Control Consortium: UK
Research and Innovation Medical Research Council {UKRI MRC); The Brain & Behavior Research Foundation:
National Institute on Deafness and Other Communication Disorders: Substance Abuse and Mental Health Services

awboe,  Administration {SAMHSA): National Institute of Bi ical Imaging and Bi i National Health and

Medical Research Council (NHMRC) Australia: Tobacco-Related Disease Rescarch Program of the University of
California; Families for Borderdine Personality Disorder Research (Beth and Rob Elliott) 2018 NARSAD Young
Investigator Grant; The National Child Health Research Foundation (Cure Kids); The Canterbury Medical Research
Foundation; The New Zealand Lottery Grants Board: The University of Otaigo; The Camey Centre for
Pharmacogenomics; The James Hume Bequest Fund; National Institutes of Health: Genes, Environment and Health
Initiative; National Institutes of Health; National Cancer Institute; The William T Grant Foundation; Australian
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Findings We identified

7 locus (FOXPZ, lead single-nudleotide

: pamphmmp]mmnm.mmtom n 959% C11-07-1-15, p=1-84:¢10%) and the previeusly identified

«chramasome 8 locus [near CHRNAZand EPHX2 lead SNP rs4732724: OR 0-89, 95% CI 0-86-0-93, p=6-46x107).
Cannabis use disorder and cannabis use were carrelated {1, 0:50, p=1-50%1021), but they showed
significantly different genetic correlations with 12 of the 22 traits we tested, suggesting at least partially different
genetic underpinnings of cannabis use and cannabis use disorder. Cannabis use disorder was positively genetically
correlated with other psychopathalogy, including ADHD, major depression, and schirophrenia.

*@  interpretation These findings support the theory that cannabis use disorder has shared genetic liability with ather

d there i a distinction between genetic liability to cannabis use and cannabis wse disorder.

Funding National Institute of Mental Health: National Institute on Alcohol Abuse and Alcoholism; National Institute
on Drug Abui:. Uml:x for Genamics and Personalized Medicine and the Centre for Integrative Sequencing: The
Euro) don, Horizon 2020; National Institute of Child Health and Human Development; Health

Ngsearmh Counnl oszvr Zealand; National Institute on Aging Wellcome Trust Case Control Consertium: UK
Rescarch and 1, Medical

"4 National Institute on Deafiress and

Research Council {UKRI MRC); The Brain & Behavior Research Foundation:
Other Communication Disorders; Substance Abuse and Mental Health Services
Administration {SAMHSA): National Institute of Biomedical Imaging and Bioengineering: National Health and
Medical Research Council (NHMRC) Australia; Tobacco-Related Disease Research Program of the University of
California; Families for Borderline Personality Disorder Research (Beth and Rob Elliott) 2018 NARSAD Young
Investigator Grant; The National Child Health Research Foundation (Cure Kids); The Canterbury Medical Research
Foundation; The New Zealand Lottery Grants Board: The University of Otago; The Carney Cenmire for

Pharmacogenomics; The James Hume Bequest Fund; National Institutes of Health: Genes, Environment and Health
Initiative; National Institutes of Health; National Cancer Institute; The William T Grant Foundation; Australian

e tholarwt comipeychisany Vol 7 Becember 070



Biologic — Genetic Roots

"»
E 1

*

Ty

£ 3

*
£
W
e
;<
¥a
'

o

,.
oA
5
i
*. .
*
Y
i

s an
e
Al

g

=S

¥
=

F

e '\' *
T R
0L

3,
)

4

o
it
o

DNA Analyzed
21,000 people with CUD
360,000 people without CUD

Findings
CUD associated with FOXP2 gene on Ch7
CUD associated with CHRNA2 gene on Ch8
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A large-scale genome-wide association study meta-analysis
of cannabis use disorder
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Biavid A A Boranger, Daiwel F Gudbjartsson, Robhes Wedow, Daniel £ Adiias, Anmy E Adbins, Jeffry Alexander, Siliu-Aln Bacany,

Tim 8 Bigdel, joseph Boden, Sandra A Brown, Kathieen € Bucholz, janas. shelem, Raben P Carlay. L
Daniefle M Dick, Benjamin W Domingue, Lavs Fax, Alison M Goate, Sott D Gordon, Laura M Hack, Dena B Hanzack, Sarah M Hart,
fan B Hickie, David M Hougaard, Kenneth Krauter, Penelope ALind, Jeanette NMeCintick eyl M

Grant W Mantgomery, Ol Mars Preben B Mortnsen, Merete Nardentoft, john £ Pearson, Roseann £ Peterson, Maureen D Reynolds,
John P Rice, Valgedur Runardottic, Nancy L Saccone, Richard Sherug, Judy L Silbers, Ralph £ Tartes, Thorarinn Tyrfingsson, Tamara L Wall,
Bradiey T Webb, Thamas Werge. Leah WetherilL Masgaret [ Wright, Stephanie Zeflers, Mark | Adems, Laura | Birut, Jasan D Boardman,
William £ Capekand, Lindsay A Farrer, Tationa A Foroud, Nathan 4 Gillespie, Richard A Geucza, Kathleen Mullan Hors, Andrew € Heath
Wictor Hesselbrock John K Hewizs, Cheistian | Hopfer,John Honwsod, William G kacona, Eric 0 Jahnsan, Kenneth S Kendler, Martin A Kennedy,
Henvy R Kranzler, Pameda A F Madden, Hermine H Moes, Brion S Maher, Nicholus G Mortin, Matthew McGue, Andrew M Mdntosh,

Sarah E Mediand, Efbiot C Nelson, Bemice Parjesz, Brien P Riley, Michael C Stallings, Michael M Vanyukov. Scott Vrieze, the Psychiatric
Genomics Consartiu Substance Use Disorders Workgroup, Lea X Dawis, Ryan Rogdon, Joel Gelemterd, Howard | Edenbergt, Kari Stefanssont,
Anders D Bosglum?, Arpana Agrawalt

Summary

Background Variation in liability to cannabis use disorder has a strong genetic component (estimated twin and family
heritability about 50-70%) and is associated with negative sutcomes, including increased risk of psychopathology.
The aim of the study was to conduct a large genome-wide association study (GWAS) to identify novel genetic variants
associated with cannabis use disorder.

e s s20; Methods To conduct this GWAS ysis of cannabis and identif ati th gemetic loci, we
continosqay U50d samples from the Paychiatric Genomics Consortium Substance Use Disorders working group, iPSYCH, and
. deCODE ples. 36311 les in total), i i cases with controls.
To cxamine the genetic averlap between cannabis use disorder and 22 traits of interest (chosen because of previously
Deparmencod ety 5 i : Al . i 7z
oy, Published lew. pe disorders) or leg. with
astizounehn wes:  cannabis use disorder), we used linkage disequilibrium scose regression te caloulate genetic correlations.
Fefk K Buchelz il LFon B
e ey, Findings We identified two ge. ide signil Toci: a novel 7 locus (FOXPZ, lead single-nucleotide
st comrrp, POlymorphiso [SNP| rs7783012; odds ratio (OR] I-11, 95% C11-07-1-15, p=1-84x10%) and the previcusly identified

Pk P F Mo FHD,
Prof € Mo WD
LT T————

Washinghan Univaruty Scbck
of Madicn, 51 Lowis, MO UK.

« chromasome 8 locus [near CHRNAZand EPHXZ. lead SNP rs4732724; OR 0-89, 95% C10-56-0-93, p=6-46x107).

Canmabis use disorder and connabis use were genetically correlated (1, 0.50, p=1-50x1021), but they showed
significantly different genetic correlations with 12 of the 22 traits we tested, suggesting at least partially different
genetic underpinnings of cannabis use and cannabis use disorder. Cannabis use disorder was positively genetically
carrelated with other psychopathalogy, including ADHD, major depression, and schirophrenia.

Interpretation These findings support the theory that canmabis use disorder has shared genetic liability with other
d there is a distinction between genetic liability to cannabis use and cannabis use disordes.
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[rmr——"

0 Demcrec i

Prd A B, and

Funding National Institute of Mental Health; National i Alcohol Abuse and Alcoholism; National Institute
on Drug Abuse; Center for Genomics and Personalized Medicine and the Centre for Intogrative Sequencing: The
European Ca ission, Horizan 2020; National Institute of Child Health and Human Development; Health

Basad
{Piof B Mstisson MD] Contre

Research Council of New Zealand; National Institute on Aging: Wellcome Trust Case Control Consortium: UK
Rescarch and Innovation Medical Research Council {(UKRI MRC); The Brain & Behavior Research Foundation;

National H Deafness and Other Communication Disorders; Substance Abuse and Mental Health Services

sass Administration (SAMHSA): National Institute of Biomedical Imaging and Bicengineering: National Health and

Medical Research Council (NHMRC) Australia; Tobacco-Related Discase Research Program of the University of
California; Families for Borderdine Personality Disorder Research (Beth and Rob Elliott) 2018 NARSAD Young

A Investigator Grant; The National Child Health Research Foundation (Cure Kids); The Canterbury Medical Research

Foundation; The New Zealnd Lotiery Grants Board: The University of Otago; The Camney Cemire for
Pharmacogenomics; The James Hume Bequest Fund; National Institutes of Health: Genes, Environment and Health
Initiative; National Institutes of Health; National Cancer Institute; The William T Grant Foundation; Australian

e tholarwt comipeychisany Vol 7 Becember 070



Age of Initiation

Research Letter

March 29, 2021

Prevalence of Substance Use Disorders by Time Since
First Substance Use Among Young People in the US

Nora D. Volkow, MD'; Beth Han, MD, PhD, MPH'; Emily B. Einstein, PhD'; et al

» Author Affiliations | Article Information

JAMA Pediatr. 2021;175(6):640-643. doi:10.1001/jamapediatrics.2020.6981

Table. Prevalence of Specific Substance Use Disorders Among Individuals With Lifetime Substance Use
Aged 12 to 25 Years by Time Since First Substance Use®

Weighted % (95% CI)
Time since initiation, mo

Measure Taotal =12 #12-=24 =24-236 =36 P walue
Lifetime cannabis use, age 12-17 y
No. 10800 3500 3300 2000 2100 MNA
12-mo Cannabis use disorder
Unadjusted 15.1(14.3-16.00 B.E5({6.2-7.4) 14.0(12.5-15.5) 187 (16.6-209) 25.1(22.8-27.6) =.001
Adjusted NA 10.7(9.3-12.3)" 146(13.2-162)" 16.8(15.0-18.8)" 20.1(18.0-22.3)* <001
Lifetime cannabis use, age 18-25 y
Na. 35 100 2100 3300 3800 25000 NA
12-mo Cannabis use disorder
Unadjusted 102 (9.8-107) 48(3861) 7.8 (5.7-9.0) 94(8.2-10.7)  111{106-1L7) =001
Adjusted NA 6.4 ({5.2-7.9) B.5 {7.4-9.8) 9.1 {8.0-10.4) 10.9(10.3-11.4) =001
Abbreviation: MA, not applicable. use disorder (excluded from cannabis use disorder analysis), cocaine use or
* Diata from 2015 to 2018 National Surveys on Drug Use and Heahth (NSOUH). disorder (excluded from cocaine use disorder analysis), hallucinogen use or
Prevalence controlled for age, sex, racefathnicity, family income, age at first disorder, prescription tranquilizer/sedative use disorder, prescription
tobacos use (excluded from nicotine dependence analysis), age at first alcohal stimulant use disorder. and prescription opicid or hergin use disorder theroin
use {excluded from alcohel use disorder analysis), nicotine dependence use disorder analysis: entered prescription opioid use disorder).
{emcluded from nicotine dependence analysis), major depressive episode, b Adjusted estimate for adolescents was significantly different from adjusted
aloohaol use disorder (excluded from alcohal use disorder analysis), cannabis estimate for young adults within the same pericd (P < 05).
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Table. Prevalence of Specific Substance Use Disorders Among Individuals With Lifetime Substance Use
Aged 12 to 25 Years by Time Since First Substance Use®

Weighted % (95% CI)
Time since initiation, mo
Total =12

Measure

#12-=24 =24-236 =36 P walue

Lifetime cannabis use, age 12-17 y
No. 10200 3500 3300 20040 2100 NA
12-mo Cannabis use disorder

Unadjusted 15.1(14.3-16.0) B.5{6.2-7.4) 14.0(12.5-15.5) =001

Adjusted NA 10.7(9.3-12.3)" 146(13.2-162)" 168 (15.0-18.8)° 20.1(18.0-22.3)* =001
Lifetime cannabis use, age 18-25 y
Mo 35 100 2100 3300 3B00 26000 NA
12-mo Cannabis use disorder

Unadjusted 10.2(9.8-10.7) 4.8(3.8-6.1) 7.8(6.7-0.0) 9.4(8.2-10.7) 11.1({106-10L.7) =001

Adjusted NA 6.4{5.2-7.9) 8.5 (7.4-9.8) 9.1(8.0-10.4) 10.9(10.3-11.4) <001

Abbreviation: MA, not applicable.

use disorder (excluded from cannabis use disorder analysis), cocaine use or

* Diata from 2015 to 2018 National Surveys on Drug Use and Health (NSDUH).
Prevalence controlled for age, sex, racefathnicity, family income, age at first
tobacos use (excluded from nicotine dependence analysis), age at first alcohal
use {excluded from alcohel use disorder analysis), nicotine dependence
{emcluded from nicotine dependence analysis), major depressive episode,
aloohaol use disorder (excluded from alcohal use disorder analysis), cannabis

disorder (excluded from cocaine use disorder analysis), hallucinogen use or
disorder, prescription tranquilizerfsadative use disorder, prescription
stimulant use disorder, and prescription opicid or heroin use disorder theroin
is: entered prescription opioid use disorder).

b Adjusted estimate for adolescents was significantly different from adjusted

use disorder ana

estimate for young adults within the same pericd (P < 05).




Age at first use and later risk
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Study (use)

Odds ratio (95% Cl)

CHDS (daily)

ECA (daily)

EDSP (daily)*

MNEMESIS (weekly)™

NPMS (dependence)®

Swedish (=50 times)
Overall

005

| |

010

1.56 (1.20-2-.03)
2.00 (1.27-3-16)
223 (1:30-3-83)

: | 6-81(179-25.91)

a 1.47 (055-3.93)

- 310(172-558)

<> 2.00 (1.54-2.84)
1 — |
025 050 2 4 10 20

Reduced risk Odds ratio Increased risk

A meta-analysis of 6 studies found an increased risk of psychotic
outcome among those who used cannabis most frequently
compared with non-users (Adjusted Odds Ratio: 2.09, 95% CI: 1.54-

2.84).

Source: Moore et al. (2007). Cannabis use and risk of psychotic or affective mental health outcomes: a
systematic review. Lancet 370(9584):319-28.




#

HR Crude HR adjusted*®
Exposure

Never used

: 39, 978 47 1 1
cannabis
Ever used

: 5,109 12 2.1(1.1-3.8) 0.8 (0.2-2.9)
cannabis
>50 times 855 V4 7.5 (3.4-16.7) 7.4 (1.0-54.3)

*Adjustments for: prior personality disorders at conscription, 1Q, disturbed behavior in childhood,
social adjustment, risky use of alcohol, smoking, early adulthood socioeconomic position, use of
other drugs, brought up in a city. The category “Ever used cannabis” includes all individuals who
reported cannabis use, including those who reported “>50 times”.

o
Sourcﬁ(»ifﬁth-Lendering, Addiction, 108(4), 733-740. Manrique-Garcia, BMC Psychiatry, 12, 112.
»



Odds Ratio MH & CUD

Any other substance
use disorder

Any personality disorder

Schizotypal

Borderline

Antisocial

Major depressive
disorder

I
I
Any mood disorder _
]

Bipolar | |

Bipolar Il |

Any anxiety disorder _
Panic disorder :l
Agoraphobia :l
Social phobia| |
Specific phobia :l

Generalized |
anxiety disorder
Posttraumatic |
stress disorder

0 1 2 3 4 5 6 7 8 9 10
Qdds ratio

Fig. 1| Odds ratios of psychiatric conditions associated with CUD. Data
based on the National Epidemiologic Survey on Alcohol and Related
Conditions (NESARC) study®. lllustrator: Debbie Maizels/Springer Nature.



Difficult to tease out

Chronic exposure

Early exposure f&ﬁt
TTGDI-A i NCAMs
ut CB1Rs
i 1 OFC volume

} Hippocampus volume

Cytoskeletal reorganization tCerebellum volume

Cannabis use disorder
Mild  Moderate

Cognitive deficits
Reward sensitivity
Emotional reactivity

Enwronmental
factors

| Psychiatric comorbidity

Fig. 6 | Factors contributing to CUD. Schematic summary of multiple factors that contribute to the neurobiological patterns documented in relation
to cannabis use and eventual CUD, where the more pronounced neurobiological alterations are associated with greater severity of the disorder and
behavioral consequences. FAAH, fatty acid amide hydrolase; Glut, glutamate; Vol, volume. lllustrator: Debbie Maizels/Springer Nature.






The 5 C’s of
Addiction

1. Cravings
2. Compulsive use
3. Control has been lost
4. Continue use despite harms
5. Chronic maladaptive behaviors

772X
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DSM -5, SUD
Criteria

“A problematic pattern of substance use leading to
clinically significant impairment...manifested by at least
2 of the following, occurring within a 12 month period...”
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DSM -5, SUD
Criteria

Impaired Control

1.
2.
3.
4.

Use protracted

Failed attempts to quit
Time use/recover
Cravings

Social Impairment

5.
6.

772X
¥

Role obligation failure
Interpersonal problems

/. Sacrificing activities

Risk Use

8. Use in hazardous situations

9. Continued use despite
exacerbation of problems

Neuro/Physiologic Adaptation

10. Tolerance
11. withdrawal



DSM -5, SUD

Criteria
Impaired Control /. Sacrificing activities
1. Use protracted Risk Use
2. Failed attempts to quit 8. Use in hazardous situations
3. Time use/recover 9. Continued use despite
4 Cravings exacerbation of problems
Sc;cial Impairment Neuro/Physiologic Adaptation
L : 10. Tolerance
D. Role obligation failure
11. withdrawal
0. Interpersonal problems

2-3 Mild
4-5 Moderate

26 Severe

-
@5



Cannabis

Symptoms reported by adolescents
who use cannabis:

e Hallucinations (27%)

* Paranoia/Anxiety (33.6%)

* Any psychotic symptom (42.9%)

Levy S, Weitzman, ER. Acute mental health symptoms in adolescent marijuana users. JAMA Pediatrics. 2018 Dec 17;doi
10.1001/jamapediatrics.2018

-
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Marijuana Intoxication
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Marijuana Intoxication
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Cannabis Hyperemesis Syndrome

Before symptoms Intense Vomiting Recovery

4 A i
- - .*' = Active or
supportive
management
+

Normal eating habits 9 | Restored eating habits

Continued cannabls use m Relative wellness

Abdominal pain

Duration: months =1 year Duration: up to 48 hours

Duration: days - months

With cessation of
cannabis use

Zhu et al., Diagnosis and acute management of adolescent cannabinoid hyperemesis
syndrome: a systematic review. J of Adol Health, 2021.
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The effect of cannabis on hippocampus

size

:

- R=-.571, p=.033

Total Number of Joints
g 8 8§ §

g

g

2600 2800 3000 3200 3400
Right Hippocampal Volume (mm3)

Source: Ashtari et al. (2011) Medial temporal structures and memory functions in adolescents with heavy cannabis use. J Psychiatr Res. 2011
Ayﬂ(s):1055-66. doi: 10.1016/j.jpsychires.2011.01.004.
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Chronic Exposure = Reward
Altered

a Normal condition Glutamate

Spine density
GABAR Synaptic plasticity

b Chronic THC condition

Glutamate

GABAR

Fig. 5 | Synaptic perturbations based on animal models associated with chronic THC exposure (right) as compared to control condition (left) in
glutamate and GABA synapses in the cortex. THC is known to have a greater effect on the interneuronal GABA microcircuit, most likely due to the greater
(~20-fold) number of CB1R on cortical GABAergic interneuron axon terminals compared to glutamatergic terminals™>®. AMDAR, AMDA receptor; GABAR,

=CB1R + Glutamate release
4 CB1R-signaling +NMDA
4+ NCAM L AMPA

L+ GABA release | CREB
| Spine density

GABA receptor; NCAM, neural cell adhesion molecule; NMDAR, NMDA receptor. lllustrator: Debbie Maizels/Springer Nature.
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JAMA Psychiatry | Original Investigation

Association of Marijuana Use With Blunted Nucleus

Accumbens Response to Reward Anticipation

Meghan E. Martz, MS; Elisa M. Trucco, PhD; Lora M. Cope, PhD; Jillian E. Hardee, PhD: Jennifer M. Jester, PhD;

Robert A. Zucker, PhD: Mary M. Heitzeg. PhD

IMPORTANCE Marijuana use may alter ventral striatal response to reward, which might
heighten susceptibility to substance use disorder. Longitudinal research is needed to
determine the effects of marijuana use on neural function involved in reward response.

OBJECTIVE To determine whether marijuana use among young adults prospectively affects
nucleus accumbens (NAcc) activation during reward anticipation.

DESIGN, SETTING, AND PARTICIPANTS One hundred eight young adults were rearuited from
the Michigan Longitudinal Study, an ongoing study of youth at high risk for substance use
disorder and a contrast sample of control families. Participants underwent 3 consecutive
functional magnetic resonance imaging scans at approximate ages of 20 (tme 1), 22 (time 2),
and 24 (time 3) years. Self-report data on marijuana and other drug use occasions were
collected annually since age 11 years.

MAIN OUTCOMES AND MEASURES Cross-lagged models were used to test the association of
marijuana use with neural response in the NAcc to reward anticipation during a monetary
incentive delay task controlling for sex, age, other substance use, and family history of
substance use disorder.

RESULTS Of 108 participants, 39 (36.1%) were female and mean (SD) age at baseline was 201
(14) years. Greater marijuana use was associated with later blunted activation in the NAcc
during reward anticipation (time 1to time 2: B = -0.26, P = .04; time 2 to time 3: B = -0.25,

P = 01). When the cross-lagged model was tested with the inclusion of previous and
concurrent cigarette use, the effect of marijuana use from time 2 to time 3 remained
significant (B = -0.29; P = .005) and the effect of cigarette use was nonsignificant.

CONCLUSIONS AND RELEVANCE The findings of this study indicate that marijuana use is
associated with decreased neural response in the NAcc during the anticipation of nondrug
rewards. Over time, marijuana use may alter anticipatory reward processing in the NAcc,
which may increase the risk for continued drug use and later addiction.

JAMA Psychiatry. 2016.73(5)-838-844. doi-10.1001jamapsychiatry 20161161
Published online July 6. 2016.

E Editorial page 773

Supplemental content at
jamapsychiatry.com

Author Affiliations: Addiction
Resaarch Centes, Department of
Psychiatry, University of Michigan,
Ann Arbor (Martz, Trucco, Cope,
Hardea, Jester, Zucker, Heitzeg);
Department of Psychology.
University of Michigan. Ann Arbor
(Martz, Zucker): Center for Children
and Families, Department of
Psychology, Florida International
University, Miami (Trucco).
Corresponding Author: Mary M.
Heitzeg, PhD, Addiction Research
Center, Department of Psychiatry.
University of Michigan, 4250
Plymouth Rd. Ann Arbor, MI 48109
(mheitzeg@umich.edu).
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Persistent cannabis users show neuropsychological
decline from childhood to midlife

Madeline H. Meier®®1, Avshalom Caspi®*®“%¢, Antony Ambler®f, Honalee Harrington®“9, Renate Houts®%9,
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Durham NC 27710; ®Social, Genetic, and Developmental Psychiatry Centre, Institute of Psychiatry, King's College London, London SE5 8AF, United Kingdom;
and "Dunedin Multidisciplinary Health and Development Research Unit, Department of Preventive and Social Medicine, School of Medicine, University of
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Sourc&;ﬁ_: et al. (2012). Persistent cannabis users show neuropsychological decline from childhood to midlife. P Nat Acad Sci 109(40):E2657—-E2664.
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MJ dependent 3+ yrs

A A A A

MJ dependent 2 yrs

MJ dependent 1 yr

Used, never diagnosed

Never used
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MJ dependent 1 yr

Average IQ change
Used, never diagnosed

Never used: 99.8 to 100.6
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Recent reports show that fewer adolescents believe that regular
<@nnabis use is harmful to health. Concomitantly, adolescents are

nence from cannabis. There are two commonly cited potential
Hheitation of tki approach, Ou s the atsence of dua o
It s

initiating cannabis use at younger ages, and more
using cannabis on a daily basis. The purpose of the present study
‘was to test the association between persistent cannabis use and
neuropsychological decline and determine whether decline is
<@nentrated among adolescent-onset ﬂmlhis users. Partidpants
‘were members of the Dunedin Study, a pective st

a birth cohort of 1,037 individuals followed frombirth (1972/1973)
o age 38 y. Cannabis use was ascertained in interviews at ages
18,21, 26,32, and 38 y. Neuropsychological testing was conducted
atage 13 y, before initiation of cannabis use, and again at age
38 y, after a pattem of persistent cannabis use had developed.
Persistent cnnabis use was assodated with neuropsychological
dedline broadly across domains of functioning, even after control-
ling for years of education. Informants also reported notidng more
<ognitive problems for persistent annabis users. Impaiment was
‘nentrated among adolescent-onset cannabis sers, with more
persistent use associated with greater decline. Further, cessation
of cannabis use did not fully restore function-

pnwmc that differences in test performance berween cannabis
users and controls are attributable to premorbid rather than
cannabis-induced deficits (17-20). A second limitation is re-
liance on retrospectively reported quantity, frequency. dura-
tion, and age-of-onsct of cannabis use, often inquired about
years after initiation of heavy use.

A prospective, longitudinal investigation of the association
between cannabis use and neuropsychological impairment could
redress these limitations and strengthen the cxisting evidence
base by assessing neuropsychological functioning in a sample of
youngsters before the onset of cannabis use, obtaining pro-
Spective data on cannabis use as the sample is followed aver
a number of years, and readministering neuropsychological tests.
after some members of the sample have developed a pattern of
long-term cannabis use. To our knowledge, only one prospective.
longitudinal study of the effects of cannabis on neuropsychol-

ing among adolescent-onset cannabis users. Findings are sugges-
tive of a neuratexic effect of cannabis on the adolescent brain
and highlight the importance of prevention and policy efforts
targeting adolescents.

marijuana | langitudinal | cognition

'annabis, the most widely used illicit drug in the world, is
ncreasingly being recognized for both its toxic and its ther-
apeutic properties. (1). Research on the hamful and beneficial
effects of cannabis use is important because it can inform deci-
sions regarding the medicinal use and legalization of cannabis,

agical has been conducted (21}, and, in this study
the sample was small and the average duration of regular can-
nabis use was only 2 y.

In the present study, we investigated the assoeiation between
persistent cannabis use—praspectively assessed over 20 y—and
neuropsychological functioning in a birth cohort of 1,037 indi-
viduals. Study members underwent neuropsychological testing
1985 and 1986 before the onset of cannabis use and again in
2010-2012, after some had developed a persistent pattern of
cannabis use. We tested six hypotheses. First, we tested the

“cognitive decline” hypothesis that persistent cannabis users
evidence greater decline in test performance from childhood to
adulthood than nonusers. By examining within-person change in

and the results of these decisions will have major public-health
comsequences. As debate surrounding these issues continues in
the United States and abroad, new findings conceming the hamful
effects of cannabis on neuropsychological functioning are emerging
Accumulating evidence suggests that long-term, heavy can-
nabis use may cause enduring neuropsychological impairment
impairment that persists beyond the period of acute intoxication

any effect of premorbid deficits.
on later (postcannabis-initiation) test performance was nullified.
Second, we tested the “specificity” hypothesis to addre ss whether
impaiment is confined to specific neuropsychalogical domai

t is more global. To test this hypothesis, we ad
le tests for each of five specific domains, as d
ferent tests may be di sensitive to bi inted

(2). Studies of long-temm, heavy cannabis users fairly
show that these individuals perform worse on neuropsychological
tests (2-5). and some (6-8) but not all (9) studies suggest that
impairment may remain even after extended periods of absti-
nence. The magnitude and persistence of impairment may de-
pend an factors such as the quantity. frequency, duration, and
age-cf-onset of cannabis use (2), as more severe and enduring
impairment is cvident among indfviduals with mere frequent and
prolonged heavy use and a younger age-of-onset (3, 6, 8. 10-16),

The extant evidence base draws on case—control studies of
reeruited cannabis sers and comparison subjects. These stud-
ies screen participants for potential confounding factors,
such as alechol and drug dependence, and compare them on
newropsychological test performance after a period of absti-

w0 as orgical ol 10,107 3fpnas 120620108

d our analyses, we
Yoot shernatere explamtious for the sswcistion betwoon pon
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ARTICLE INFO ABSTRACT
Keyweords: Background: Across the nation, growing numbers of individuals are exploring the use of cannahis for medical or
Cannabis umal purpases, and the proportion of is-positive drivers involved in fatal crashes increased from 8
Marijuana Rercent in 2013 to 17 percent in 2014, raising concerns sbat the impact of cannabis use on driving, Previous
Drving studies have demonstrated that canibis use i awociated with impaired driving performance, but thus far,
::; resenreh has prineily focused o the efiets. of aote bboication.
e ian Methode: The current study assessed the potential impact of cannabis use on driving performance using 2 cus.
\mpulsvicy tamized driving simulstor in nan intuxicated, heavy, recrestional cannabie users arsl healthy controls (HES)
without a history of cannnbis use.
Resuits: Overall, canniabis users demonstrated impaired driving relative to HC participants with increased ac
cidents, speed, and lateral movement, and reduced rulefollowing. Interestingly, however, when cannabis users
were divided into groups bated on age of onset of regular cannabic use, significant driving impainment was
detected and completely localized to thase with early onset (amset before age 16) relative to the ke onset group
(anset =16 years old). Further, covariate analyses suggest that impulsivity had  significant impact on per
farmance differences.
Conclusions: Chronic, by, recreational cannabis use was associated with worse driving performanee in fon
intoxicated drivers, and earlier onset of use was associated with greater impairment. These results may be
related to ather factars associated with early exposure such as increased impulsivity.
Introduction 2014, reported that cannabis is the second most commonly detected

substance (second only to alcohol) in randomized, woluntary assess-

To date, several countries, including Canada and Uruguay have
npletely legalized cannabis, while in the United States, recreational
inahis use is legal for adults in 11 US states and Washington DC; an
fitional 33 states have fully legalized medical cannabis programs
stional Conference of State Legislatures NCSL, 2019). In the US,
innal surveys indicate that approximately 123 9 million people aged
or older have tried cannabis at least once, and 27.7 million report
t month use (Substance Abuse and Mental Health Services
ministration SAMEHSA, 2019). In addition, a recent Canadian survey
icated that approximately 4.4 million Canadians aged 15 or older
orted using cannabis at least once in the past year (Canadian

1eoacco, Alcohol and Drugs Survey CTADS, 2019). Further, the mast

recent US National Roadside Survey, which collected data from 2013 to
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ments of drivers; 12.6 % of weekend, night-time drivers aged 16 or
older tested positive for cannabis, representing a 48 % increase from the
last national survey performed in 2007 (Berning et al., 2015). Addi-
tional data from the US National Survey of Drug Use and Health col-
lected between 2002 and 2014 indicates that 3.2 % of individuals aged
16-25 reported driving while intoxicated with eannabis (Azofeifa et al
2015). Similarly, the Canadian Road Safety Monitor survey, which has
gathered information on drugged driving since 2002, indicated that
approximately 2.9 % of Canadians reparting driving within two hours
of using cannsbis (Rebertson et al,, 2017).

Significant evidence suggests that acute cannabis intoxication, the
result of exposure to A-9 tetrahydrocannabinol (THC), the primary
psychoactive constituent of the plant, is associated with impaired
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To date, several countries, including Canada and Uruguay have
npletely legalized cannabis, while in the United States, recreational
inahis use is legal for adults in 11 US states and Washington DC; an
fitional 33 states have fully legalized medical cannabis programs
stional Conference of State Legislatures NCSL, 2019). In the US,
innal surveys indicate that approximately 123 9 million people aged
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last national survey performed in 2007 (Berning et al., 2015). Addi-
tional data from the US National Survey of Drug Use and Health col-
lected between 2002 and 2014 indicates that 3.2 % of individuals aged
16-25 reported driving while intoxicated with eannabis (Azofeifa et al
2015). Similarly, the Canadian Road Safety Monitor survey, which has
gathered information on drugged driving since 2002, indicated that
approximately 2.9 % of Canadians reparting driving within two hours
of using cannsbis (Rebertson et al,, 2017).

Significant evidence suggests that acute cannabis intoxication, the
result of exposure to A-9 tetrahydrocannabinol (THC), the primary
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Keywards: Background: Across the nation, growing numbers of individuals are exploring the use of cannabis for medical or
Canmabis ional purpases, and the proportion of s-positive drivers involved in fatal crashes increased from 8
Marijuana percent in 2013 ta 17 percent in 2014, raising concerns abaut the impact of cannabis use an driving. Previous
J?"W‘B studies have demonstrated that cannabis use is associated with impaired driving performance, but thus far,
::’* resenreh has prineily focused o the efiets. of aote bboication.

Methods: The current study assessed the potential impact of cannabis use on driving performance using a cus.
zed driving simulstor in non-intoxicated, heavy, recreational cannabis users and healthy controls {HCs)

without a history of cannabis use.
Results: Overall, cannabis users demonstrated impaired driving relative to HC participants with increased ac
cidents, speed, and lateral movement, and reduced rule-following. Interestingly, however, when cinnabis users
were divided into groups based on age of oncet of regular cannabis use, significant driving impairment was
detected and completely localized to those with early onset (onset before age 16) relative to the kate onset group
(onset =16 years old). Further, covariate analyses suggest that impulsivity had a significant impact on per.

formance differences.

Conclisions: Chronic, heavy, recreational cannabis use was associated with worse driving performance in non-
intoxicated drivers, and earlier onset of use was associsted with greater impairment. These results may be
related to other factors asociated with easly expasure such as increased impulsivity.

1. Intreduction

To date, several countries, including Canada and Uruguay have
completely legalized cannabis, while in the United Staies, recreational
cannabis use is legal for adults in 11 US states and Washington DC; an
additional 33 states have fully legalized medical cannabis programs
(National Conference of State Legislatures NCSL, 2019). In the US,
national surveys indicate that appraximately 1239 million people aged
12 or older have tried cannabis at least once, and 27.7 million report
past month use (Substance Abuse and Mental Health Services
Administration SAMHSA, 2019). In addition, a recent Canadian survey
indicated that approximately 4.4 million Canadians aged 15 or older
reported using cannabis at least ance in the past year (Cana
and Drugs Survey CTADS, 2019). Further, the most
recent US National Roadside Survey, which collected data from 2013 to

Tobacco, Al

2014, reported that cannabis Is the second most commonly detected
substance (second only 1o aleohol) in randomized, voluntary assess-
ments of drivers; 12.6 % of weekend, nighttime drivers aged 16 or
alder tested positive for cannabis, representing a 48 % increase from the
last national survey performed in 2007 (Berning et al., 2015). Addi-
tional data from the US National Survey of Drug Use and Health col-
lected between 2002 and 2014 indicates that 3.2 % of individuals aged
16-25 reported driving while intoxicated with cannabis (Azofeifa et ol
2015). Similarly, the Canadian Road Safety Monitor survey, which has
gathered information on drugged driving since 2002, indicated that
approximately 2.9 % of Canadians reporting driving within two hours
of using cannsbis (Rebertson et al., 2017).

Significant evidence suggests that acute cannabis intoxication, the
result of exposure to A9 terrahydrocannabinol (THC), the primary
psychoactive constituent of the plant, is associated with impaired
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Consequences of marijuana use

Behavioral effects

Paranoia

Psychosis, hallucinations
Irritability

Impaired short-term memory
Poor attention/judgment
Poor coordination/balance
Distorted spatial perception

Altered awareness of the
passage of time

Physwloglc effects

Rapid heart rate

High blood pressure
Dry mouth and throat
Eye redness & watering

Slide content courtesy of Dr. Mimi Schizer & Volkow et al., N Engl J Med, 2014.
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DELTA-8 THC
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 Confusion * Tremor
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5 Things to Know about Delta-8 Tetrahydrocannabinol — Delta-8 THC | FDA
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1. Delta-8 THC products have not been evaluated or approved by the
FDA for safe use and may be marketed in ways that put the public
health at risk.

2. The FDA has received adverse event reports involving delta-8
THC-containing products.

3. Delta-8 THC has psychoactive and intoxicating effects.

4. Delta-8 THC products often involve use of potentially harmful
chemicals to create the concentrations of delta-8 THC claimed in
the marketplace.

5. Delta-8 THC products should be kept out of the reach of children
and pets.
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If you think you are having a serious side effect that is an immediate danger to your
health, call 9-1-1 or go to your local emergency room. Health care professionals and
patients are encouraged to report complaints and cases of accidental exposure and
adverse events to the FDA’s MedWatch Safety Information and Adverse Event Reporting
Program:

Call an FDA Consumer Complaint Coordinator if you wish to speak directly to a person
about your problem.

Complete an electronic Voluntary MedWatch form online or call 1-800-332-1088 to
request a reporting form, then complete and return to the address on the form, or submit
by fax to 1-800-FDA-0178.

Complete a paper Voluntary MedWatch form and mail it to the FDA.

To report adverse events in animals to the FDA’s Center for Veterinary Medicine, please
download and submit Form FDA 1932a found at: www.fda.gov/ReportAnimalAE.



https://www.fda.gov/safety/report-problem-fda/consumer-complaint-coordinators
https://www.accessdata.fda.gov/scripts/medwatch/
https://www.fda.gov/media/85598/download
https://www.fda.gov/animal-veterinary/report-problem/how-report-animal-drug-and-device-side-effects-and-product-problems

< Adolescent development primes teens for
substance use.

< All psychoactive substance use triggers dopamine
release. Without the protection of the frontal
cortices, adolescents are at greater risk for
neurological changes associated with addiction.

<+ Substances each have unique impacts on certain
areas of the brain leading to the unique clinical
picture resulting from long term use.
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Treating adolescent substance use

Brief
Intervention

edications

Slide courtesy of Sharon Levy, MD



Substance use treatment

Medications

Behavioral Interventions

Alcohol use: naltrexone (18+),
acamprosate

Marijuana use: n-acetylcysteine (off-
label)

Nicotine use: nicotine replacement,
varenicline (17+), bupropion

Opioid use: buprenorphine/naloxone
(16+), methadone, naltrexone

Cognitive Behavioral Therapy
Motivational Enhancement Therapy
Dialectical Behavioral Therapy

Contingency Management




Substance use treatment

Family Support

Community Support

Advice & support for parents

Working with family to establish goals
& expectations

Family-based therapies:

- Community Reinforcement &
Family Training

- Multidimensional Family Therapy

- Functional Family Therapy

- Brief Strategic Family Therapy

- Multisystemic Therapy

Groups: NA, AA, SMART Recovery,
Young People in Recovery

Peer mentors

Addiction medicine specialists




How can we prevent substance

use &
related problems?




Promote protective factors

1. Engagement in
school, hobbies,
extracurriculars

2. Academic
achievement

3. Family bonding

P a re n ta I m O n ito ri n g https://youth.gov/youth-topics/substance-abuse
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Address substance use early




What if I’'m worried about
a friend?

1. TRUST YOUR INSTINCTS.

4. TALK TO A TRUSTED ADULT.

2. DON'T IGNORE THE SIGNS.

5. KNOW WHEN TO WALK AWAY.

3. ENCOURAGE THEM TO GET HELP.

https://choices.scholastic.com/issues/2017-
18/040118/a-prescription-for-addiction.html
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Resources

NIDA for Teens: https://teens.drugabuse.gov/
Partnership to End Addiction: drugfree.org
Frontiers for Young Minds: “What is Vaping?”
http://www.staytruetoyou.org/

https://truthinitiative.orq/
https://teen.smokefree.qov/

Young People in Recovery: youngpeopleinrecovery.org
SMART Recovery Young Adults:
https://www.smartrecovery.org/young-adults/



https://teens.drugabuse.gov/
http://www.staytruetoyou.org/
https://truthinitiative.org/
https://teen.smokefree.gov/
https://www.smartrecovery.org/young-adults/

Questions?

-

W

“



Thank youl!

Adam Ramsey, MD
Adam.Ramsey@childrens.harvard.edu



ORN Survey

To better improve our services at the Opioid Response Network, we
respectfully request you take this brief survey about our performance.

Thank you so much for your cooperation!

t‘ﬂ';\ Please Use the QR Code or Click Here
L\ 'l 116


https://orn.qualtrics.com/jfe/form/SV_3FdzXtRH7gogcHI?RequestID=5513&Intensity=2&ActivityType=1&Training=1

