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Objectives

Highlight the pharmacology, pharmacokinetics, and
pharmacodynamics of marijuana and its various dosage
forms.

Review the potential dangers associated with marijuana
use in cardiac patients.
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Cannabis
= Plant-derived cannabinoids

A% -tetrahydrocannabinol - THC
A8 -tetrahydrocannabinol - THC
Cannabidiol — CBD

Cannabinol - CBN
Cannabigerol - CBG
Cannabichromene - CBC
Cannabicyclol - CBL
Cannabielsoin - CBE
Cannbitriol - CBT
Miscellaneous

Cannabinodiol (air-oxidation)




Endogenous Cannabinoid System

= Endocannabinoids and their receptors found throughout body: brain, organs,
connective tissues, glands, and immune cells.

= |n each tissue, the cannabinoid system performs different tasks; goal is
always homeostasis

= When cannabinoid receptors are stimulated, a variety of physiologic
Processes occur
= CB1 receptors: nervous system, connective tissues, gonads, glands, organs
= CB2 receptors: immune system and associated structures

= Endocannabinoids are substances our bodies make naturally to stimulate
CB1 and CB2

=  Anandamide
= 2-arachidonoylglycerol (2-AG)

=
http://norml.org/library/item/introduction-to-the- endocannab|n0|d system Accessed }yne 9,2015

Neuro El"l;abcrlnol Lett. 2008 Apr;29(2):192-200. e ! ) Lr.h
j— .




Endogenous Cannabinoid System

The Human Endocannabinoid System

CBD, CBN and THC fit like a lock and key into existing human receptors. CB1 receptors are primarily Re cept{}rs are found
These receptors are part of the endocannabinoid system which impact found in the brain and central " f
physiological processes affecting pain modulation, memory, and appetite nervous system, and to a lesser on cell surfaces
plus anti-inflammatory effects and other immune system responses.

extentin other tissues.

The end binoid system prises two types of receptors, CB1
and CB2, which serve distinct functions in human health and well-being.

o

Tetrahydrocannabinol

CBD does not directly “fit”
CB1 or CB2 receptors but

has powerful indirect
effects still being studied.

-

CB2 receptors are mostly in the
perepheral organs especially cells
associated with the immune system.

Cannabidiol

‘source: wew. fhe- human-solution.org
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The Pharmacology Weed Wheel
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Antibacterial |
Inhibits cancer cell growth |
Neuro-protective /!
Promotes bone growth |
Reduces seizures and convulsions |
Reduces blood sugar levels /
Reduces function in the immune system f;'{
Reduces inflammation /
Reduces risk of artery blockage /
Reduces small intestine contractions /
Reduces vomiting and nausea /
Relieves pain

Relieves anxiety

Slows bacterial growth

Suppresses muscle spasms

Tranquilizing
Treats psoriasis P Qg\
Vasorelaxant -
asorelaxan ./_/ HALCYON
ORGANICS




Non-Cannabinoid Targets Linked to Cannabis

= Other G-protein receptors: GPRE5_GPR55940, etc.

G-protein-coupled receplgtors: noncompetitive inhibitor at y- and 6-opioid
receptors, NE, DA, 5-H

=  Ligand-gated ion channels: allosteric antagonism at 5-HT3, nicotinic,
and enhance activation of glycine receptors

y ransient receptor potential channels (TRPVs): bind and activate
TRPV1 similar to capsaicin, also CB1 receptors are located near TRPV1

= lon channels: inhibition of Ca, K, Na channels by non-competitive
antagonism

= Peroxisome Proliferator-Activated Receptors: PPARa and PPARYy are
activated
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Medical Marijuana:
Formulations


http://www.health.harvard.edu/blog/teens-who-smoke-pot-at-risk-for-later-schizophrenia-psychosis-201103071676/marijuana2

3 Routes of Administration

LUNGS
Vaporized Topical

or Smoked Application
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Marijuana Distribution

Blood
100 =1+
: High perfusion tissues
. Brain Fat
50 4 % —_
i Low perfusion tissues l
T‘\ .

- - ——

THC concentration (%)

Skagg

and Phe



Marijuana Through the Lungs

" iim"?‘r t‘(’j_'f\f/ bolus - Can easily titrate to
u assive dirfusion Iinto alveolar .
capillaries desired effect

= Bioavailability: 2-56%

= Fraction absorbed: 10-20%

= Rapid onset (sec-min)

= Maximal onset 30 minutes and
lasting 2-3 hours

= Metabolism in liver, lung, and brain

= Elimination t%2 = 20 hrs (2-13 days)

= Elimination primarily via feces (65%)
and urine (20%)
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Marijuana Through the Gut

Variable absorption
Bioavailability ranges 4-20%
Onset: 30 minutes-2 hours
Duration: 5-8 hours

Metabolized primarily in the liver
= 11-hydroxy-THC
Elimination t%2 = 20-30 hrs

High inter- and intra-patient
variability

Delayed and erratic drug

delivery — more difficult to titrate
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Oral Formulations
85 mg THC
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Marijuana Through the Oral Mucosa

= Onset: 15-40 minutes

= Duration: 45 minutes-2 hours
= May have inter- and intra-patient variability

= Plasma levels of THC and other cannabinoids
are lower compared with the levels achieved
following inhalation of cannabinoids at a similar
dose (nabiximols)

= Metabolized in the liver
= Elimination via feces (65%) and urine (35%)

Ther Adv Neurol Disorders. 2012;5(5): SEEE6: AR\
http //www medicines.org. uklemc/med|C|ne/23262#PHARMA€OKINETIC PROPS




Drug Interactions

Cannabinoid CYP-450 CYP-450 CYP-450
2C9 2C19 3A4

A9-THC * *
A8-THC * *
CBD * *
CBN * *




Drug Interactions

2C9, 2C19, and 3A4 INHIBITORS may increase the pharmacological
effect and duration of THC

Macrolides (except azithromycin), oral contraceptives, cannabidiol (CBD),
paroxetine, fluoxetine, and some PPI’s, HIV antiretrovirals, calcium channel blockers,
and antifungals

2C9, 2C19, and 3A4 INDUCERS may decrease the pharmacological
effect and duration of THC

Carbamazepine, rifampin, phenytoin, ritonavir, St. John’s Wort, phenobarbital
NOTE: THC is a CYP1A2 Inducer

May decrease pharmacological effect of theophylline, clozapine, chlorpromazine.

NOTE: CBD is powerful inhibitor of CYP3A4, CYP2D6, and P-gp

May increase the bioavailability and pharmacological effect of CNI, macrolide
antibiotics, calcium channel blockers, antihistamines, haloperidol, sildenafil
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Variability of Products and Accurate Labeling

Table 1. Label Accuracy by Cannabidiol Extract Type

o

__ Discussion| Among CBD products purchased online,awiderange __
®* of CBD concentrations was found, consistent with the lack
. of an accepted dose. Of tested products, 26% contained less
o« CBD than labeled, which could negate any potential clinical re-
et sponse. The overlabeling of CBD products in this study is
v similar in magnitude to levels that triggered warning letters
romi to 14 businesses in 2015-2016 from the US Food and Drug
" Administration® (eg, actual CBD content was negligible or less

than 1% of the labeled content), suggesting that thereisa con- —

Me:

2 Cann

"em tinued need for federal and state regulatory agencies to take
steps to ensure label accuracy of these consumer products. Un- —

© Canni




Reported Cardiovascular Events

Cardiomyopathies®
(e.g. Takotsubo cardiomyopathy)

(Acute heart fai lure*)

Arrhythmias*

* Atrial fibrillation

¢ Atrioventricular block

* Ventricular tachycardia

* Extreme bradycardia

* Tachycardia/bradycardia

* Asystole/cardiac arrest

* Electrocardiogram
abnormalities (T-wave
inversion, ST-segment
elevation)

‘ Postural (orthostatic)

(Vasospasm, vasculitis*] hypotension®

Acute coronary syndrome*
Acute myocardial infarction*
Sudden cardiac death*
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SELECTED CLASSES OF SYNTHETIC CANNABINOIDS

(o)

OH
OH
Rz Ry
NON-CLASSICAL
) (e.g. cyclohexylphenols)

K2, Spice, Black Mamba, Bliss,
Bombay Blue, Fake Weed, Fire,
Genie, Moon Rocks, Skunk, Smacked,
Yucatan, Zohai




FAKE POT
REAL DANGER

SMOKING SYNTHETIC MARUUANA, LIKE SPICE AND K2, HAS LED TO
MORE THAN 250 HOSPITAL VISITS IN COLORADO IN TWO MONTHS.
THERE IS A BAD BATCH ON THE STREETS. YOU DON'T KNOW WHAT'S INIT.

SMOKING IT CAUSES PARANOIA, SEIZURES, AND COMA.
For more information, call the CO HELP LINE 1- 8774622911

\ ‘& \ or 303-389-1687 of Visit www.cohelp.us. GO HECP
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Risk of Myocardial Infarction

The relation between OR and PAF for each trigger of myocardial infarction
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Risk of Heart Failure

Cannabis Use Predicts Risks of Heart Failure and Cerebrovascular
Accidents: Results from the National Inpatient Sample

+ Patients aged 18-55 in Nationwide Inpatient Sample 2009-
2010 database with cannabis use
o collected demographics, risk factors, CV event rates and
compared to general population
o cannabis use found in 1.5% of 20 million health records

- Cannabis use associated with significantly higher incidence
of heart failure, cerebrovascular accident, coronary artery
disease, sudden cardiac death, and hypertension

+ After adjusting for age, gender, diabetes, and other CV risk
factors, cannabis use was independent risk factor of heart
failure (OR 1.1) and cerebrovascular accident (OR 1.24)




Patient Safety Issues "

Date of Harvest D0/00/00

Unintentional exposure

5 lueberry haze
Consistency (or lack thereof) B

Total Active Cannabingids 18.2%

Quality and purity
Packaging
Labe I i n g Met weight 7g (2469 0a) L
TeStlng — content and contaminants Sample label mock up for a container or
package containing usable marijuana
. . WWW. Jeg.wa.gov
Accuracy of education provided A

Warning = This product has intoxicating effects and may be habit forming

and Pharmac



http://www.pharmacist.com/sites/default/files/files/Role%20of%20the%20Pharmacist%20in%20the%20Care%20of%20Patients%20Using%20Cannabis%20.pdf

Questions?

Courtney.Shakowski@uchealth.org
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