


Disclosure:

With respect to the following presentation, there has
been no relevant (direct or indirect) financial
relationship between the speaker (and/or
spouse/partner) and any for-profit company which
could be considered a conflict of interest.




Objectives

Recognize evolving trends in youth substance
abuse.

Discuss why adolescents are developmentally
vulnerable to substance use and its effects.

: =) Identify the developmental, psychiatric, and
Ll social sequelae that are occurring as a result.
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Monitoring the Future Survey:

Widespread survey conducted on a
large, varied population of youth,

regarding their behaviors, attitudes,
and values on substance abuse.

( Pre-pandemic: More than 42,000 students
from almost 400 schools participate

( )

2023: 22,000 from 235 schools

Values are reported from students in 8th,
10th, and 12th grades




Monitoring the Future Survey, 2019:

DAILY MARIJUANA USE IN LOWER GRADES INCREASES BUT PAST YEAR MARIJUANA USE STEADY

DAILY MARIJUANA USE PAST YEAR MARIJUANA USE

sees significant increase among gap closing between older grades
8th and 10th graders since 2018

30% =:=- 28.8%

8th 10th

graders graders

_/é m Ntionl rstrute DRUGABUSE.GOV




Monitoring the Future Survey, 2019

TEEN VAPING CLIMBS SIGNIFICANTLY*

o el
» Teens are vaping both marijuana and NICOTINE - DAILY USE — . . .
nicotine in record numbers. _ 1.7% “
> Past-month marijuana vaping among :::__ ) .
12th graders nearly doubled in a single et R
year—the second largest one-year jump 6.9% . n n
for any substance in the history of the - il L S —
survey. o 0.8% 3.0% 3.5%
» Onein 4 students in 12th grade, 1in 5 in i o &
10th grade, and 1 in 11 in 8th grade __u'n o AR A —
reported vaping nicotine in the past AN SR ERE O e
month. *Significant decline from 2018 (3.6%)

To view information on other drugs from the 2019 Survey visit:
www drugabuse gov/related-topics/trend: ishics/infograph ing- future-2019-survey-results-overall-findings

DRUGABUSE.GOV




And then, the
Pandemic:
Monitoring the

Future Survey,
2022-2024

Students who used cannabis (or marijuana) in the past 12 months:
12th grade : in 2021: 30.5%; 2022: 30.7%,: 2023: 29%
10t grade: in 2021: 17.3%; 2022: 19.5%,: 2023: 17.8%
8t grade: in 2021: 7.1%; 2022: 8.3%,: 2023: 8.3%

e lower than they were during the pre-pandemic years of 2020 and 2019, when prevalence levels were 35% and
36%, respectively. The decline from 35% in 2020 to 31% in 2021 is the largest one-year decline among 12th
grade students ever recorded in the 48 years of the survey for this measure.

Students who alcohol in the past 12 months:
12th grade : in 2021: 46.5%; 2022: 51.9%,: 2023: 45.7%
10t grade: in 2021: 28.5%; 2022: 31.3%,: 2023: 30.6%
8t grade:in 2021: 7.1%; 2022: 8.3%,: 2023: 8.3%

Students with E-cigarette use in the past 12 months:

12th grade : in 2021: 26.6%; 2022: 27.3%,: 2023: 23.2%
Consider this was 35.3 percent in 2019!!!

10t grade: in 2021: 19.5%; 2022: 20.5%,: 2023: 30.6%

8t grade: in 2021: 7.1%; 2022: 8.3%,: 2023: 8.3%




Some Basic
Concepts :

Typically, young adolescents tend to experiment with what is available around
the home/ in the environment: tobacco, alcohol, inhalants, over- the counter
substances.

Early use tends to occur in the context of experimenting with peers.

Perceived harm is a deterrent to use. A decrease in perceived harm, as is being
experienced with legalization efforts on a national level, leads to increased use.

Early marketing of vaporized nicotine was geared specifically to youth, in both
advertisements and the products themselves.

As adolescents age, their ability to procure substances increases, and use starts
to be regular/ daily for a subset that is now internally motivated to use, not just
because of peer influence.

From 2002 to 2015, the prevalence of cannabis use by parents with children in
the home increased from 4.9 to 6.8%




Adolescent Neurobiology and Vulnerability:

* The brain matures from back to front.

* Our emotional and pleasure- seeking centers and our
memory centers are developed BEFORE the frontal lobes.
- Middle Childhood/Early adolescence:
- Nucleus Accumbens (reward/ pleasure circuit)
- Amygdala (Pleasure vs pain and associated cues)
- Late Adolescence (early to mid 20s)
- Frontal lobes/ pre-frontal cortex.

* Teenagers:
* Desire for pleasure and thrill-seeking
* A weak “common sense” filter

 The amygdala may solidify those pleasurable sensatio ‘
and “cues” early on and prime the individual for later

From: R. Restrepo, MD, MPH. “Alcohol.” ASAM Addiction Medicine Review Course. Dallas, Texas; July 26-28,

substance use disorders. 2018,



The Earlier the
Use, the

Greater the
RISK:

Age at First Use and Later Risk

Alcohol Marijuana
Age at first drink is inversely related to the risk E 20 -
of developing a alcohol use disorder. o
* nearly half of those who had their first & 15 -
drink at age 13 or younger developed an -
alcohol use disorder during their lifetime 8 10
* less than 10% of those who had their first 5
drink at age 21 or older did. =
i =
£ 5 -
>
=
The same was true with marijuana: 0- 13 .5 17 19 51
e 1in5 youth who first used marijuana at <ul3 14 15 16 17 18 1% 20 >N *
age .1.3 or younger went on_to devglop a Age at First Drink Age at First Use
marijuana use disorder during their
lifetime
5% of those who did not use until at least ingace AW, Hesran T, Winter WP Sge ot drinkirg onset el aleorol dapandence: Age et orcet, duration, e saverity. Al Patiolr Adokse foked, 3008 LE1 [T 739-T4E

% lae C-vd. Lkalihood of desalopingan aleohdl ard cannabis e disordar durirg pouthe s ationwithracant use and age. Dwug A ko) Doosnd. 300895 1-3]: 515547,

age 21.

Delaying use, even by a few years, greatly
reduces the chances that someone will

develop a substance use disorder.
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What is Delta 8 THC?

A3-THC A°-THC

Isomer of §
Delta 9




What is Delta-8 THC?

Derived from hemp (any part of cannabis plant w/ <0.3% delta-9THC) in very small amounts.

CBD (cannabidiol) is also legal to derive from hemp. Hemp can be engineered to contain as much as 20 percent CBD.

Hemp-derived CBD can be synthetically converted into delta-8 THC and produces much larger quantities than trying
to extract from the plant, allowing for companies to more easily mass-produce this chemical.

e Extraction process involves ethanol or heptane and acid catalysts, like hydrochloric acid or p-toluenesulfonic acid. The solution is then
neutralized and “purified.”

e Significant concern, as with all currently vapor delivery systems, for toxic contaminants and solvents to be consumed. Quality is unregulated.

Federally legal in 2018 Farm Bill.

lllegal in several states- but not Ohio!




What is Delta 8 THC?

A variant of delta-9-THC (delta-9 tetrahydrocannabinol), which is the
main psychoactive compound of cannabis (marijuana).

Binds to same CB-1 receptors as delta-9 THC, causing similar

intoxicating effects

Monitoring the Future Survey, 2024:

e First time surveyed, and only surveyed 12t graders
e Prevalence of 11.4% among 12t graders in 2023 for past 12-month use



Marijuana Use: Sequelae of Early Use

Cognitive and Memory Deficits

> “long-term marijuana use initiated in adolescence has negative effects on intellectual function and that the deficits in cognitive areas, such as executive
function and processing speed, did not recover by adulthood, even when cannabis use was discontinued”*

> US Surgeon General’s Advisory on Marijuana and the Developing Brain- 2019
Educational Failure/ Increased School Drop-Out
Unemployment
Relationship difficulties/ domestic violence
Increased prevalence of psychotic, mood, and other addictive disorders.

“Odds of negative developmental outcomes are increased in youth with early-onset, persistent,
high frequency, and high-potency A-9-THC cannabis use, suggesting dose-dependent

. . ”
re | at IoNS h | pS « Hammond CJ, Chaney A, Hendrickson B, Sharma P. Cannabis use among U.S. adolescents in the era of marijuana legalization: a review of changing use patterns, comorbidity, and
health correlates. Int Rev Psychiatry. 2020 May;32(3):221-234. doi: 10.1080/09540261.2020.1713056. Epub 2020 Feb 6. PMID: 32026735.

*Counseling Parents and Teens About Marijuana Use in the Era of Legalization of Marijuana Pediatrics Mar 2017, 139 (3) e20164069; DOI: 10.1542/peds.2016-4069



Dunedin Study- Cannabis Associated Cognitive Decline

1,037 New Zealanders were followed from
birth.

Participants were followed and periodically
tested and surveyed until age 38.

They were tested for IQ and other
neuropsychological indices as well as being

asked about behaviors such as drug use.

When their adult 1Q was tested at 38 years old, the
heaviest and most persistent adolescent-onset
marijuana users in the study had experienced an
average decline of eight 1Q points from childhood to
adulthood.

Non-users had on average increased their IQ
by around one point.

3+ Diagnoses

2 Diagnoses

AR

1 Diagnosis

Used, Never Diagnosed

Newer Used, Never Diagnosed

0.7 -06 0.5 0.4 0.2
O Full Binh Cahort (n=874) B Excluding Those with Parsistent Hard-Drug Dapendenca (n=7)
W Excluding Past-24-Hour Cannabis Users (n=38) B3 Excluding Those with Parsistent Alcohol Dependence (n=53)
[ Excluding Past-Week Cannabis Users (n=89) E3 Excluding Those with Schizophrenia (n=28)

[0 Excluding Those with Persistent Tobacco Dependence (n=126)

Fig. 1. FRuling out alternative explanations. Shown is change in fullscale 1 (in 50 units) from childhood to adulthood as a function of the number of study
waves between ages 18 y and 38 y for which a study member met criteria for cannabis dependence. Change scores are presented for the full birth cohort and
the cohort excluding (1) past 24-h cannabis users, (1) past-week cannabis users, (#if) those with persistent tobacco dependence, (iv) those with persistent hard-
drug dependence, (v) those with persistent alcohol dependence, and (w) those with lifetime schizophrenia. Persistent tobacco, hard-drug, and alcohol de-
pendence were each defined as dependence at three or more study waves. I dedine could not be explained by other factors. Error bars = SEs.



Dunedin Study- Cannabis
Associated Cognitive Decline

And even after setting aside
the heaviest users, a decline
of a few |Q points from their

childhood value was still seen
in less heavy users who had
started in their teens.

What's more, the drop in
mental function seemed
irreversible even after persons
had quit cannabis.

Full-Scale IQ

Cannabis
Use at Age

mChild 1IQ
SAdult1Q

Adolescent-Onset jusss Canabis Weekty Betore Age 18}

Change in Full-Scale IQ
(in standard deviation units)
8 g ¢

&

Full-Scale IQ

aChild IQ
B Adult IQ

&

Infrequent Fi nt
Cannabis Cannabis
Use at Age Use at Age

38

8 38
(h=13) (n=20)

AdUl-Onset pid Not Use Cannatis Weekly Before Ags 18)

with 1, 2, or 3+ diagnoses

nge
a function of age of onset of at least weekly cannabis use. Adolescent-onset cannabis users (black bars) experienced greater IQ
bis users (gray bars). IQ dediine of approximately ~0.55 SD units among the adolescent-onset cannabis users in the 3+ group

ints. Error bars = SEs.




Considerations:

Studies point to a vulnerability of the adolescent brain, not only to functional loss, but to
development of long-term disorders with early exposure to substance abuse.

Delaying exposure to substance exposure is key to the prevention of long-term substance

abuse and is associated with less cognitive decline and better overall psychosocial
functioning.

Early exposure to high-potency THC products, such as “Dab pens” or wakx, is particularly
concerning- and, unfortunately, that is what the trend is showing.




Mental lliness and Substance Use
Disorders in America

PAST YEAR, 2018 NSDUH, 18+

Among those with a substance use disorder: Among those with a mental illness:
struggled with illicit drugs had a serious mental illness
struggled with alcohol use
struggled with illicit drugs and alcohol

7.8% 3.7% 19.1%

(19.3 MILLION) (9.2 MILLION) (47.6 MILLION)
People aged 18 People 18+ had People aged 18

or older had a BOTH an SUD and or older had a
substance use a mentalillness

[ill
disorder (SUD) MENtatiliness

In 2018, 57.8M Americans had a mental and/or substance use
disorder.




THC and Mental Health:
Acute Toxicity in “Recreational Use”

Many cannabis products on the market- even herb, contain high concentrations of THC.

“Dabs”/ Wax/ Shatter is a highly concentrated forms of THC that are used via vaporization.

e Recall that the use of these products is escalating quickly in adolescents.

Use of these forms has been associated with the rapid onset of mood and psychotic symptoms
in youth, even upon novel exposure.

With large exposure, THC has serotonergic activity, so higher concentration products increase
risk of perceptual disturbances and affective destabilization.

The effects can be prolonged, and patients often require acute psychiatric hospitalization and
antipsychotic medications to stabilize.




“Problem
Cannabis Use”

Psychiatric Symptomes:

e Predict problematic cannabis use
e Predict perception of cannabis use as harmless.

Much higher in individuals with mental illness including
schizophrenia, mood and anxiety disorders, personality disorders
and PTSD, compared to controls.

Repeated studies have shown synergistic effects:

¢ As cannabis use worsens, so does mental illness.
¢ As mental illness worsens, cannabis use escalates.

No evidence thus far has found any benefit for recommending
marijuana for a mental health disorder that would outweigh the
potential harms.




Marijuana: Association with other
Substance Use and Depression

PAST YEAR/MONTH, 2018 NSDUH, 12+
20% 1.6M

1.5M

15%

10%

5%
903K

0.4%: ® No Past Year Manjuana Use

0%

Past Year Opioid Misuse Past Month Heavy Alcohol Use Past Year Cocaine Use m Any Past Year Marijuana Use

20% 1.5M

1 Past Year Daily or Almost

15% Daily Marijuana Use

10%

354K

5% 510K 1.4M

0.2%+
0%

Past Year Methamphetamine Use Past Year MDE, 12+ Past Year SMI, 18+

+ Difference between this estimate and the estimate for
people with past year marijuana use is statistically
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Mental Health g
Consequences of .
Substance e
2 20
Abuse: =
S 15
10
9
0

Figure 52. Substance Use among Youths Aged 12 to 17, by
Past Year Major Depressive Episode (MDE) Status: 2018

2.7+

B Had MDE
O Did Not Have MDE

25.2*

14.0

105
8.5*

6.1* 6.1+
4.1
. 2.2 j 2.1

lllicit Drugs,  Marijuana, Opioids,  Binge Alcohol, Cigarettes,
Past Year Past Year Past Year Past Month  Past Month

* Difference between this estimate and the estimate for youths without MDE is statistically significant
at the .05 level.

Note: Youth respondents with unknown MDE data were excluded.



31M

16%

14%

12%

10%

8%

1.2M

6%

4% 542K

900K
0.4% +

2% 2.8%

0%

Serious Thoughts Made a Plan Attempted
®m No SUD mSuUD

+ Difference between this estimate and the estimate for
adulte with SLID ic statictically cianificant at the 08 lawal

Substance Abuse and Suicide




Cannabis and Suicide Risk in Adolescents

OR Favors Controls = Favors
Study (95% CI) (Non-Cannabis . Cannabis
Suicide ideations Users) Users
Fergusson et al,*! 1996, New Zealand 1.40(0.70to 2.80) ——-—
McGee et al, %7 2005, New Zealand 1.10(0.58 to 2.07) -
Weeks and Colman,>? 2016, Canada 1.74 (1.16 to 2.60) — -
Pooled OR for all studies: Q=1.49, df=2 (P=.48); 12=0% 1.50(1.11to0 2.03) ----
Suicide attempts
Roberts et al,54 2010, United States 4.81(1.82to 12.66) S
Silins et al, 10 2014, Australia and New Zealand 6.83(2.04 t0 22.90) <
Weeks and Colman,3? 2016, Canada 1.87 (1.09t0 3.22) —-—
Pooled OR for all studies: Q=5.38, df=2 (P=.07); 12=61.3% 3.46 (1.53 to 7.84) —_—
0.1 1 10
OR (95% CI)

Gobbi G, Atkin T, Zytynski T, et al. Association of Cannabis Use in Adolescence and Risk of Depression, Anxiety, and Suicidality in Young
Adulthood: A Systematic Review and Meta-analysis. JAMA Psychiatry. 2019;76(4):426—434. doi:10.1001/jamapsychiatry.2018.4500



Legalization and
Suicide Rates

Recent Study examined suicide rates in youth 12-15 years old and
compared rates in states where there was no legalization of marijuana,
legalized “medical marijuana” and states with legalized recreational
marijuana using data from the National Vital Statistics System (2000-
2019).

The unadjusted annual suicide rate (per 100,000) was:

No Legalization: 9.76
“Medical Marijuana”: 12.77

Ill

Legalized “recreational” marijuana: 16.68




Legalization and
Suicide Rates

Among female-identifying youth: Compared to states with no
legalization, there was a 10 percent increased suicide rate in states with
legalized medical marijuana and a 16 percent increase in states with
legalized recreational marijuana

Additionally, across female- and male-identifying youth aged 14-16
years, youth in recreational marijuana states were at 9% and 14% higher

risk for suicide in contrast to youth is states with no legalization or
“medical” marijuana, respectively

The authors note that these data are consistent with existing data
suggesting that onset of cannabis use before 16 years of age has a
distinct impact on adolescent neurodevelopment and cognitive function




Physical Heath Consequences:

(there are many, but only time to highlight some newer ones)

Cannabis Hyperemesis Syndrome:

> Syndrome of cyclic nausea and vomiting with abdominal pain in regular cannabis users.

> Has become far more frequent as the THC content and the THC/CBD ratio of marijuana products have
increased

> Hallmark sign is hot showering/bathing to alleviate symptoms (somewhat controversial)
° Vicious cycle because of belief that smoking marijuana decreases nausea.

o Exact mechanism unknown but can cause repeated hospital stays and significant impairment.
> BMJ July 2019;366:4336.

> Haloperidol is a promising treatment, but crux of long-term recovery is cessation of marijuana use.



Physical health Consequences:
Vaping- Associated Lipoid Pneumonia

» Patients hospitalized for hypoxemic
respiratory failure

» Many have required ICU care

» Some require intubation.

» Anecdote: ECMO

» Diffuse basilar-predominant infiltrates
with a range of “ground glass”
opacities and nodular or “tree-in-bud”
infiltrates.

Davidson K, Brancato A, Heetderks P, et al. Outbreak of Electronic-Cigarette—Associated Acute
Lipoid Pneumonia — North Carolina, July—August 2019. MMWR Morb Mortal Wkly Rep
2019;68:784-786.




In the Office:

SBIRT framework

Use validated screening tool to identify risk level and appropriate

intervention
‘ Abstinence

JolLIVe

Substance use Mild/Moderate |8 Severe SUD

without disorder

Reinforcement

= 1 { - A

Treatment

Broussard, Camille. “Assessment and Treatment of SUD in Youth: Beyond SBIRT.” 2024 ACMT Symposium: Substance Use in Adolescents & Young Adults: Unique Challenges. Washington, D.C. April 11, 2024.




Akron Children’s Addiction Services:

Akron
Children's
Hospital

Don't go it alone.
Help is a phone call away.

Akron Children's Hospital is collaborating
with the Northeast Ohio community to
address the overwhelming addiction
concemns we are facing. Our Addiction
Services Program focuses on education,
prevention, care coordination,
community outreach and referral to
community resources.

To make an appointment with our Addiction
Services, please call 330-543-5015. You
can also speak with your child's primary

care physician.

For immediate assistance, contact the
United Way Help Center: 2-1-1

This brochure is nat i
ed as a substitute for you
health profes: f
or care. It was
part
Fighting
profit that raises aware
use disorder, and advocates fo
treatment.

Alyssé_l’s
Promise

Adolescent
Substance Use

Educating familie ing li

Akron
Children's
Hospital

Addiction Services Program at Akron Children’s Hospital

The Addiction Services Program at Akron Children's Hospital provides evidence-based treatment services for adolescents with
substance use disorders up to age 18.

Akron Children's Hospital is in a unique position fo work with youth of all ages. Our primary care and school health programs
offer us unigue access and opportunities to educate children about the risks associated with substance misuse and substance
use disorders. At the same time, we recognize that education of parents to protect children from prescriptions in the home is
equally important. As health care providers, we also have the responsibility to have guidelines in place to prevent overprescribing.
As a leader in pediatric care, Akron Children’s Hospital has the goal of preventing today's children and teens from becoming
the next generation struggling with addiction.

Treatment Options
Outpatient Program

The outpatient program provides evidence-based
treatment services for adolescents with substance
use and co-occurring mental health disorders up to
age 18. This includes:

Intensive Outpatient treatment (IOP)

IOP offers intensive outpatient services for adolescents

with moderate to significant difficulty achieving

and maintaining their sobriety. A licensed clinician

completes a comprehensive mental health and

*  Medication-assisted treatment for withdrawal substance use evaluation to ensure the patient and
management family meet criteria for this level of care according to

*  Urine drug screening the American Society of Addiction Medicine.

*  Weekly individual counseling and family therapy

If an adolescent meets the criteria for |OF, the
as needed

program provides:

T?je init?al intake a_:o.nsists of a diagnostic agse_ssm._ant «  Structured group therapy experience for 9 hours
with a licensed clinical counselor that specializes in per week

substance use disorder treatment and typically lasts "
up to 90 minutes. A patient may be referred to
our addiction medicine physician for a medical
evaluation, if needed. After schoal appointments
and telehealth options are available.

Ongoing individual and family counseling

*  Urine drug screening

* (Case management

+  Evaluation from an addiction medicine physician
Adolescents attend three sessions per week and the
average length of treatment is 4-6 weeks, in which
new skills are taught to aid the patient with establishing
and maintaining sobriety, developing relapse prevention
skills, and improving their scher support network,
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Craftbox V-Play 20K
Disposable Vape with
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System 25mL
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THC Marketing:

Delta-8 THC: FDA, FTC issue warnings to companies selling copycat snacks
with psychoactive cannabinoid | CNN
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VIBE by Vendange ¢ (No ratings yet)

VIBE by Vendange Fruit Punch Flavored Wine, Tetra Go- Where would you like this delivered?
Pack 500mL

This will help confirm the store's availability

© Address Go
.
Ty VE LEAD TAN LitA

WEET: (WEET! swWEED

You May Also Like

Venanct @E

P [ONEIS00MIERTHREEG 16104
PUNC BEVERAGES]

v P | Add i
il - $4.4956:55 $4.4956:95
35% off 35% off
5349 Price when purchased online (©) Beatbox Blue Razzberry Beatbox Beverages Fruit
Cocktail Beverage Carton  Punch Party Punch
207 ¢/fl oz (16.9 fl 0z) Carton (16.9 fl 0z)

Alcohol Marketing:




AlmIing at
Kids is
Profitable!!!

Number of Amount Consumed

marijjuana users
Smart
A Approaches to
- - - Marijuana
Source: Colorado Department of Revenue: Market Size and Demand for Marijuana in preventing anaiher big tobaceo
Colorado




And Now This....
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Investment Cronos Group holds 100% ownership of the only two Canadian

companies licensed to cultivate and sell medical marijuana
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In Conclusion:

Early exposure to substances leads to an increased risk for developmental stagnation/
decline, substance use disorders, and acute and chronic psychological and
physiological illness.

Unfortunately, decreased risk awareness and increased accessibility to high-potency
cannabis and THC concentrates is on the rise.

Public health initiatives should focus on educating the community about these risks,
and we should be confronting and correcting the public notion that substances like

|H

marijuana are a “natural” option for treating mental illness, especially in youth.
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