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Objectives

* Differentiate between substance use, substance abuse, and
dependence

* Define the prevalence and incidence as well as any risk
factors for various substance-induced cardiovascular
conditions

e List effects of substances on the cardiovascular system

e Describe evidenced- based treatment and prevention
strategies available



Drugs described through
the many faces of Jim
Carrey




Alcohol

Marijuana

Heroin

Cocaine

Methamphetamine



e Use

e Abuse

Definitions * Continuing to use despite
interference with life

* Dependence

e Addiction; may include
withdrawal symptoms

e Substance Use Disorder

* Conner, et al., 2014; Seitz, et al., 2019



Overall Trends

Figure 1. Past Month Substance Use among People Aged 12 or Older: 2019
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SAMSHA, 2020



Alcohol effects
on the heart

Good
*Bad

*Ugly
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CENTRAL ILLUSTRATION: Alcohol-Evoked JNK Activates CaMKII to Pro-
mote Atrial Fibrillation

Atrial Arrhythmias

Binge Alcohol Drinking
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Yan, J. et al. J Am Coll Cardiol. 2018;71(13):1459-70.

The Bad:
Holiday Heart



For Informatlon Visit: www.ePainAssist.com

The Ugly: Alcoholic
Cardiomyopathy

* Alcohol effects on left ventricle function
can be reversible If:

* Short duration of alcohol

» Started before fibrosis occurs
* Abstinence is ensued

* Takes 1-6-18 months

* Poor prognosis if continued use
* Mortality as high as 42% at 3 years
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Cannabis

THC (tetrahydrocannabinolic acid): the
component of the plant that induces a “high,”
and

CBD (cannabidiol): advertised as providing relief
for anxiety, depression, insomnia, and post-
traumatic stress disorder. “Nonpsychoactive,”

Cannabis is classified as a Schedule | drug by the
U.S. Drug Enforcement Agency (DEA), which
severely limits scientists from studying it




A Pure Food and Drug Act, Marihuana Tax Act in 1937, imposed || Boggs Act gives Controlled Substances California's

included cannabis among federal restrictions on cannabis use stiff mandatory Act of 1970 establishes | | Compassionate Use

the substances companies and sale; similar to the Harrison sentences for ‘schedules’. Marijuana Act recognizes the

were required to list on Narcotic Act of 1914, Congress offenses involving categorized as therapeutic

their labels in order that deemed an act taxing and regulating a variety of drugs, Schedule 1: no valid potential of

worried customers could drugs, rather than prohibiting them, || including medical uses and high medicinal -
United States avoid them. less susceptible to legal challenge. marijuana. potential for abuse. marijuana ::‘""Er:::':"g

hemp defined as
cannabis <0.3

Temperance Movement's growing
power in the early 20" century lead

Pharmacopoeia
of the United

Shafer Commission
recommends that

Cultural shifts
in the 1960s

Colorado
becomes the first

to prohibition of alcohol (18 States (USP) included an marijuana be state to permit ;L:i::rl
amendment) in 1919, but also to removes increasing decriminalized. marijuana controlled
actions limiting opiates, cocaine, cannabis in acceptance Nixon strongly dispensaries to 2
and marijuana. Between 1914-1925, 1942 and use of rejects it, motivated sell pot for substance I

December 2018

recreational use.

26 states passed laws prohibiting
the growing of marijuana.

marijuana. by animus towards

counterculture

1906 1942

1923

1937 1952 1960s 1970 1996 2013 2014 2018

Act to Prohibit the Uruguay legalizes all
Improper Use of Opium forms of cannabis in Canada
and other Drugs adds 2013. Crime has legalizes
*Cannabis Indica’ (Indian decreased in years since recreational
Hemp) , making marijuana
cannabis illegal in all of South Africa Constitutional Court rules in October
Canada. 2018 that growing and consuming 2018.
cannabis is protected in one’s home

Legalized Medical and decriminalized Medical Decriminalized Fully illegal
|

Robert L. Page. Circulation. Medical Marijuana, Recreational

Cannabis, and Cardiovascular Health: A Scientific Statement From

the American Heart Association, Volume: 142, Issue: 10, Pages:

e131-e152, DOI: (10.1161/CIR.0000000000000883) © 2020 American Heart Association, Inc.



43.5 Million
Marijuana

16.9 Million

5.52 Million
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Common Formulations** Modes of Administration

Resins, Plant-based cannabis, Hashish, — Inhalation (smoking, vaporization)
Kief Topical, rectal

Extract, Concentrate, Wax, Shatter, Inhalation (smoking, vaporization)

Badder/Budder, Crumble, Distillate, Topical, rectal
Crystalline, Rosin

Edibles, Tinctures
Lozenges, Lollipops, Sublingual or Oro-mucosal

Synthetic Rx Cannabinoids*:
Epidiolex (CBD)
Marinol (dronabinol) Oral
Cesamet (nabilone)

Sativex (CBD+THC) Sublingual or Oro-mucosal
Synthetic lllicit Cannabinoids:
K2, Spice Inhalation (smoking, vaporization)

z Robert L. Page. Circulation. Medical Marijuana, Recreational
v Cannabis, and Cardiovascular Health: A Scientific Statement From
the American Heart Association, Volume: 142, Issue: 10, Pages:
e131-e152, DOI: (10.1161/CIR.0000000000000883) © 2020 American Heart Association, Inc.



Cannabis

P
Observational studies have found

no cardiovascular benefits
associated with cannabis use.

4

Cannabis use may be linked to an
increased risk of heart attacks,
atrial fibrillation and heart failure:

4




Cannabis

 THC: * CBD
 Heart rhythm abnormalities * Reduced HR
* Tachycardia e Lower BP
* PVGCs ilati
= * Vasodilation
* Atrial Fib

* Possibly reduced

* \Ventricular arrhythmias ' :
inflammation

e Stimulates SNS
¢ Increase HR
¢ Vasoconstriction

* Intimal injury/ vascular
dysfunction




CNS

. Increased Appetite Cardiovascular System
fots N Increased Cerebral Dilation Decreased Heart Rate
Endogenous Cannabinoids "- Decrease Core body Temperature Decreased Blood Pressure
S0 Decreased Myocardial Contractility

Increased Coronary Dilation

t

Anandamide &
B 3 ., Skin
Increased Antioxidant Enzymes
CB1R Decreased Lipid Peroxidation

Decreased Keratinocyte Proliferation

Activation
Liver/Adipose Tissue/Skeletal Muscle
Increased Lipogenesis

Increased insulin and leptin resistance
Decreased Apdiponectin

Decreased HDL Cholesterol

CB2R Decreased Glucose Tolerance

Activation

Gastrointestinal Tract
Decreased LES Relaxation
Decreased Gastric Acid Secretion
Decreased Gastric Motility
Decreased Visceral Pain

Leukocytes and Immune Cells
Decreased Activity of Mast Cells
Increased/Decreased Activity of Macrophages, Neutrophils
Decreased Th1 cytokines (IL-2, IFN, TNFa)
Increased Th2 cytokines (IL-5, IL-10)

° . Peripheral Immune Tissues
Increased Hematopoiesis
Increased Hematopoietic Stem Cell Mobilization
Increased Immune modulation

z Robert L. Page. Circulation. Medical Marijuana, Recreational
‘? Cannabis, and Cardiovascular Health: A Scientific Statement From
: the American Heart Association, Volume: 142, Issue: 10, Pages:
e131-e152, DOI: (10.1161/CIR.0000000000000883) © 2020 American Heart Association, Inc.



Exogenous Cannabinoids

CB1R
Activation

MNeuron:
*  Activation of the sympathetic nervous system
Inhibition of the parasympathetic nervous system

%

Potential Cardiovascular Effects

Myocyte:

= p38 and JNK mitogen-activated protein kinases (MAPKs),
activation, apoptosis

* ERK1/2 activation and possible cardiac hypertrophy

+ Decrease in contractility

Endothelium:

+ p38 and JNK MAPKs activation, apoptosis

+ Pro-inflammatory response (nuclear factor-xB activation
and increased expression of adhesion molecules)

* Chronic endothelial dysfunction

* Acute endothelial-dependent relaxation in particular
vessels

Vascular Smooth Muscle;

*  Vascular smooth muscle proliferation and migration,
and neointima proliferation (Rac, ERK1/2-dependent?)

* Type 1 angiotensin |l receptor-NADPH oxidase-
dependent generation of reactive oxygen species and
vascular dysfunction

Fibroblasts and Myofibroblasts:

* Profibrotic effect (enhanced transforming growth
factor-B signaling? Secondary consequence of oxidative
stress and pro-inflammatory response?)

Immune cells and Leukocytes:

* Attenuates endothelial activation, chemotaxis, adhesion,
and transmigration of inflammatory cells

* Decrease inflammatory response and smooth muscle
proliferation to TNF-a

* Decreased expression of intracellular adhesion molecules

z Robert L. Page. Circulation. Medical Marijuana, Recreational
‘? Cannabis, and Cardiovascular Health: A Scientific Statement From
the American Heart Association, Volume: 142, Issue: 10, Pages:

e131-e152, DOI: (10.1161/CIR.0000000000000883)
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Smoking Cannabis

Associated with cardiomyopathy
Angina

Heart attacks

Heart rhythm disturbances

SCD

Increased incidence of Ml in states where
cannabis is legal

Smoking and inhaling cannabis, regardless
of THC content, has been shown to
increase the concentrations of blood
carboxyhemoglobin (carbon monoxide, a
poisonous gas) five-fold, and a three-fold
increase in tar (partly burnt combustible
matter), similar to the effects of inhaling a
tobacco cigarette.






Illicit Substances

Figure 10. Past Year lllicit Drug Use among People Aged 12 or Older: 2019
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QT prolongation—>
ventricular arrhythmias

* Myocardial interstitial
inflammation

Pulmonary edema

* Demirkiran, et al., 2018; Gan,

Heroin-lmpact on etal., 2021
Cardiovascular System



Cocaine-Impact on Cardiovascular System

Alters myocardial contractility
Reduction in coronary artery caliber _—

¢ Vasospasm and thrombosis vs atherosclerotic process

e Arrhythmias —

Tachycardia and hypertension v
Sudden death —_— GOGAINE
Myocarditis/cardiomyopathy

Egbuche, et al., 2018; Gan, et al., 2021; Kim, et al., 2019




Methamphetamine-
Impact on
Cardiovascular System

Gan,

Hypertension and tachycardia

Coronary vasospasm and chronic
vasoconstriction

Atherosclerotic disease
e Reduced traditional RF

Arrhythmias
Pulmonary Hypertension

Cardiomyopathy

et al., 2021; Nishimura, et al., 2020; Reddy, et al., 2020




Treatment

Best treatment is prevention

Abstinence is key

Degree of fibrosis directly
related to “recovery” of
cardiac function

GDMT
BB with cocaine?

e Gan, et al., 2021; Reddy,
et al., 2020



Possible Models

Primary Care  Specialty Clinic
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