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Objectives

Upon completion of this presentation the learner will be able to:

. Define cannabinoids and their pharmacotherapeutic use. w

. Identify the impact of cannabinoids on the cardiovascu

system.
%,

. Discuss the pharmacokinetics of cannabinoids and the
interactions with cardiac medications.

A—
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The United States’View of Cannabis/Marijuana

e Cannabis vs Marijuana

« Eederal law: currently prohibits the use, sale, and
possession of marijuana

- State Law: many states have legalized marijuana for
“medical” use - with an Rx

. ;his makes the prescribers responsible for the
X

* big responsibility
* Prescribe a drug that is Schedule |

e

Image from: AdobeStock_89956645 jpeg

» Schedule | - No medical use and not able to be prescribed - Marijuana, heroin, ecstasy, LSD

» Schedule 1l = Cocaine, methamphetamine, opium and morphine

Copyright © 2025, Dr. Andrea Efre
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Map showing

legal status of
cannabis in the
United States

Image: Map of US state
cannabis laws.svg.
https://upload.wikimedia.org/w
ikipedia/commons/0/0b/Map__
of_US_state_cannabis_laws.s
vg, via Wikimedia Commons.
Page last updated 12.11.2024

Map showing legal status of cannabis in the United States. See: Legality of cannabis by U.S. jurisdiction . Legal for recreational use D Legal forfedical useD No comprehensive medical program EI Decriminalized -

Reflects law of states and territories, including laws which have not yet gone into effect. Does not reflect federal, tribal, or local laws. - Map does not shewdlegality of hemp-derived cannabinoids such as CBD or delta-8-THC, which

have been legal at federal level since enactment of the 2018 Farm Bill. State laws vary for hemp, and these hemp-derived cannabinoids. State faWoverndes thef@deral law of the 2018 Farm Bill. Data obtained from National

Conference of Stale Legislatures. [1]& [2]&

Copyright © 2025, Dr. Andrea Efre

Cana = Cane.and Bis = Two sexes male and female
Cannabis: 3'sub-species (for hemp and medicinal)
. Cannabis Sativa (most popular)
* Most popular for medical and recreational
* Also for industrial hemp
» Usually dried, has a High ratio of THC to CBD
» Cannabis Indica
» Flowers are stickier and resin makes hashish
* More sedative and higher in CBN than other varieties
» Cannabis Ruderalis
* Not very psychotropic
» Small/short plant (20-25 inches)
» Mostly used by breeders and cultivators

Copyright © 2025, Dr. Andrea Efre
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Cannabis (Marijuana) The Plant

Resin is the
difference
between
plants raised
for marijuana
or for hemp

High resin
(rich in
trichomes) =
High in THC

(Lapierre, et al, 2023).
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Definitions

Phytocannabinoids

 Natural bioactive compounds of
the cannabis plant

* Found mostly in the viscous resin
in the glandular trichome

* Flowering heads of the female
plant: flowers, stalks, leaves, and
seeds

+ Over 100 Phytocannabinoids
have been isolated

Endocannabinoids

* Naturally occurring, lipid-based signaling
molecules in the body

» These endogenous neurotransmitters
are derived from fatty acids and are not
stored in vesicles like traditional
neurotransmitter

» Endocannabinoids interact with (bind to)
the cannabinoid receptors,CB1 and CB2

* Neuro-transmission of the
endocannabingid.system — suppress
nervous_system and reduce hyper-
excitatory impulse signals

Copyright © 2025, Dr. Andrea Efre

Phytocannabinoids

A9-Tetrahydrocannabinol (THC)
Binds strongly to CB1 — inducing the
euphoric/Psychoactive effects
Improve nausea/vomiting

Anticonvulsant, but can also be pro-
convulsant

The psychotropic effects of A-THC
limit tolerability, and are the reason
many use it for recreation

Cannabidiol (CBD)

» Low affinity for CB1 receptors, - no
euphoric/psychoactive effects

+ Additional molecular targets — that
regulate neuronal excitability — still
being studied

* Neuroprotective and anti-convulsant,
and anti-inflammatory

¢ Well tolerated

O THC:CBD ratio is key — Therapeutic and adverse effects depend on THC concentration

O International standard uses a limit of 0.3% TCH to define hemp vs drug

S
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CANNABIS CANNABINOIDS

CANNABINDIDS MAY PLAY A KEY ROLE IN DIFFERENTIATING THE EFFECTS OF VARIOUS CANNABIS STRAINS, SOME CANNABINGIDS MIGHT PROMOTE RELAXATION AND STRSS-RELIEF, WHILE OTHERS POTENTIALLY PROMUTE FOCUS AND ACUITY.

analgesic, anti-diabetic, anti-insomnia analgesie, anti-profiferative
anti-inflammetery, anti-mierabial ‘ anti-bacterial, anti-fungal

CBD

anti-bacterial, relieves aniety, sieaoid

THCA

antiepilepic, anti-inflammatary, painkiller

4/3/2025

= THCV ‘ CBDA

E appetite stimulant, antiegileptic anti-inflammatory, onfiseancer
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+ Often less _than 1% CBGin‘whole _plant_ cannabis - CBGA (acid in the plant) is the
unless cultivated or‘extracted as high yield “mother” of all cannabinoids, and
« Non-psychoactiVe cannabinoid vc\:/grlmaln the plant it converts to THC and
» Used to improve energy and mental clarity
» “CBG pure®or “CBG Isolate” » Alpha 2 receptor agonist (Cascio et al.,
2010)

+ Old study suggests CBG inhibits the proliferation of
cancer cells (in breast, prostate, colorectal cancers, and
gastric adenocarcinoma) through the activation of
TRPV1 receptor (Ligresti et al., 2006)

+ CBG is rapidly metabolized (Jastrzab et al., 2022)

* When CBG binds to the receptor
is activates the alpha 2 receptor
and suppresses the release of
norepinephrine

 Similar effect on the sympathetic

+ . Smoking - CBG is detected in blood for approximately 7 nervous system as clonidine
minutes, which is lower when vaporized and not - Reduces BP and sympathetic
detected when administered orally (Newmeyer et al., 2016) 0w

(Jastrzgb et al.; 2022) )
Copyright © 2025, Dr. Andrea Efre
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O Receptor - CB1 — Mainly in the brain and
central nervous system.

O Cardiovascular system and peripheral
vascular system, lungs, liver and
kidneys.

O Located in the myocardium, vascular
endothelium, aorta smooth muscle,
circulating red blood cells and platelets

O Receptor - CB2 — Mainly immune system
O Located.in the peripheral tissue such as
the immune cells

O CB2 receptors recently shown to play a
role in inflammatory cytokine regulation

Endocannabinoids

ENDOCANNABINOID SYSTEM

CBD, CBN and THC fit like a lock and key into existing receptors. These receptors are part of the endo-
cannabinoid system which impact physiological processes affecting pain modulation, and appetite plus
anti-inflammatory effectsand other immune system responses. The endocannabinoid system comprises
two types of receptors. CB1 and CB2, which serve distinct functions in animal health and well-being.

Presynaptic
sending neuron

THC (Phytocannabineids)
Neurotransmitters:

~ Neurotransmitter

.. Receptors

. . ‘L'iflcigﬂ)pre(ursors
/

i

3050
A
Cannabinoid receptor O OOOD
/ Postsynaptic

Endocannabinoids, receiving neuron

Image adapted from:AdobeStock_288185497.jpeg
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Indications, Therapeutic Effect, Preparations,
and Adverse Effects Medical or Recreational
. Recreationa/
Boon\‘l |
Image from: AdobeStock_162403035
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Indications for Cannabidiol (CBD) Alone

= Epilepsy/Seizures — Used to reduce frequency
» Dravet syndrome and Lennox-Gastaut Syndrome
» Treatment-resistant epilepsy in children/young adults
» Cannabidiol (Epidiolex), artisanal CBD (eg: Charlottes Web)

= Chronic Pain and Inflammatory (arthritis and MSK pain)
= Cancer pain, HIV-associated neuropathic pain
= Chemotherapy-induced nausea and vomiting

= |nsomnia and sleep disorders

= Spasms and pain (especially in multiple sclerosis)

HC

CBD

Cannabidiol

Image adaptedfrom
AdobeStock_274546918 jpeg

= Huntington's disease = Anxiety
= Parkinson'’s disease - Dystonia and Dystonia = Sleep
= Anxiety, PTSD, Schizophrenia or schizophreniform disorder. = /Pain

Dependency and withdrawal of cannabis
= Addiction: lower cravings (tobacco, opioids)

= |nflammation

Copyright © 2025, Dr. Andrea Efre
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Indications.of Medical Cannabis

= Epilepsy/seizures (children.and adults)

= CBD or CBD/THC, of THC\Nasal spray for
immediate seizure treatment

= Multiple sclerosis (MS related pain,
spasticity, Arinary symptoms and sleep)
= Nabiximols (Sativex) (Santarossa et al,
2022, Kopel et al, 2014)
= People with MS (n=242) use marijuana
primarily for chronic pain and secondarily
for sleep (Link et al, 2023)

= Headaches

= Headache and migraine ratings were
reduced by nearly 50% after using
cannabis, without overuse headaches
(Cuttler et al, 2020).

= Chronic Pain and Cancer related pain
= Neuropathic pain (MS, HIV and traumatic or spinal
injury)
= Analgesic effect: improve pain and decrease

prescription drug use (Furrer et al., 2021); (Vivace et al.,

2021); (Lynch & Campbell, 2011).

= 80% of patient would consider using THC and 90%
amenable to CBD (Karakash et al., 2025)

= Improeved pain and sleep scores at 3, 6 and 12
month intervals in chronic pain (Datta et al, 2025)
= Fibromyalgia
= Systematic review: safe and effective alternative
for short term paid reduction in treating
fibromyalgia (Strand et al, 2023)

= Improved Quality of Life over 3 months for patients with
chronic pain and anxiety disorders (Lent et al., 2024)

Copyright © 2025, Dr. Andrea Efre
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Indications of Medical Cannabis (Usually Adults)

 Nausea and vomiting » May assist with:
« Appetite loss and weight loss * Reduced alcohol use
« Usually HIV/AIDS — anorexia and * Reduced opioid consumption
wasting syndrome * Assisting opiate withdrawal symptoms
* Improve symptoms of inflammatory bowel * Quit cocaine

disease (IBD) (Gupta et al, 2025) « Cannabis may be addictive —
* Gl inflammation and maybe Crohn’s But CBD may assist in caffiabis

* Hiccups withdrawal

=Glaucoma — reduced IOC - (controversial)

* American Academy of Ophthalmology and the;American Glaucoma
Society do not endorse

» For therapeutic effect about 18 to 20 mg of,THC six to eight times a
day is needed which carries adverse, effects

Copyright © 2025, Dr. Andrea Efre
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Indications of Medical Cannabis (Usually Adults)
Rl st * Bipolar
= Anxiety is the most cemmon qualifying medical condition for medical Misord
cannabis use/(Kimless etil, 2022) Isoraers
* Improved‘General Anxiety Disorder (GAD) symptoms, sleep and * PTSD: (Forsythe
quality of life, evaluated over 12 months (Warner-Levy et al, 2024) Boileau, 2021)
= [nsufficient evidence exists to recommend use (Stanciu et al., 2021)
» Sleep-related disorders
* Improves sleep quality, quantity, and decreases chronic insomnia symptoms, and felt
more rested/refreshed on waking
* (AminiLari, et al., 2022); (Monti & Pandi-Perumal, 2021); (Monti & Pandi-Perumal, 2022); (Kuhathasan, et al.,
2021); (Ranum, et al., 2023); (Ried, et al., 2022); (Vaillancourt et al., 2022); (Vickery, et al. , 2022); (Walsah et
al. 2021)
Copyright © 2025, Dr. Andrea Efre
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Preparations - Medical Cannabis

Cannabidiol (Epidiolex)
O Oral solution of pure plant-derived cannabidiol (CBD

Medical Marijuana

only/No THC) The First and Only FDA-Approved . e T ;
Prescription Cannabidiol (CBD) Herbe_“ TmCt}"re/OIIS ]
O Epilepsy/Seizures —reduce frequency * Hashish * Infusion/extraction

O Dravet syndrome and Lennox-Gastaut Syndrome in - Edibles c n, patch

patients 2 years or older

Nabiximols (Sativex) - Not approved in USA,

O Oro-mucosal spray (vaporizer/Spray) Composed of
two cannabinoids: CBD and THC

O Approved in 29 countries, including UK, Spain,
Canada, Israel, Italy, Germany, Denmark, Sweden,
Brazil, Australia, and New Zealand

0. Moderate to severe multiple sclerosis spasticity
(MSS), neuropathic pain and advanced cancer pain

O Not indicated for children under 18 years

Copyright © 2025, Dr. Andrea E
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* Drinks/Liquor

Image from AdobeStock_76578537.jpeg
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Cannabis Infused Candies ‘

Trosical Frut

Cannabis infused Candies
e 000 000
< a6 20
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High yield THC = not medicinal
30-90% THC = recreational

18
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American Academy of Neurology

The AAN conclude: Pill/oral spray form of medical marijuana can help
treat some symptoms of MS including spasms, spasticity pain, pain
of burning and numbness, and overactive bladder.

AAN does not endorse
smoking or vaping

The AAN caution that medical marijuana can worsen thinking and
memory problems which may occur with MS due to the disease itself v "

» The AAN concluded: not enough information exists about safety or
effectiveness of medical marijuana in the following neurologic
diseases:

» Motor symptoms in Huntington’s disease
* Tics in.Tourette syndrome
+ Cervical dystonia (abnormal neck movements)

>

Parkinson’s disease: medical marijuana does not help relieve
abnormal movements caused by levodopa (Rx used to treat.shakings
stiffness and slowness of movements). Image from AdobeStock_226382495

Copyright © 2025, Dr. Andrea Efre
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Individuality of Response to Cannabinoids

» Safe and Effective use of cannabis depends on the individual response to
cannabinoids

* Response to cannabis depends on:

» Exposure factors: delivery route, duration, frequency, and interactions with
food and drugs

Individual factors: age, sex

» Susceptibility factors/Genetics and Metabolism: genetic polymorphisms of
cannabinoid receptor gene, N-acylethanolamine-hydrolyzing enzymes, THC-
metabolizing enzymes, and epigenetic regulations.

» Safest - start low, go slow, and stay low

 Kitdumrongthum &Trachootham, 2023)
Copyright © 2025, Dr. Andrea Efre
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Pharmacokinetics

Pharmacokinetics: What the CYP450 metabolism
body does to the drug: * Enzyme Inducers (eg: THC, Phenytoin, Rifampin,
St Johns Wart)
* Increased enzyme activity = increased
drug metabolism = decreased drug levels
(less therapeutic)

* Absorption
* Bioavailability dependent
* First Pass Effect
* Phase Distributed
* Metabolism
» Phase | — Oxidation (CYP450)
» Phase Il Conjugation
 Excretion/Elimination

* Enzyme Inhibitors (eg: CBDyand THC, Grapefruit,
Protease inhibitors, azeles)

* Reduce enzymedactivity = reduce drug
metabolism =dncreased drug levels (toxic)

Copyright © 2025, Dr. Andrea Efre
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Metabolism

® First Pass Metabolism'occurs in the liver to when drugs are absorbed from the Gl tract

® Oral: Qils, tinctures, edibles, infusions, and capsules
® Undergoextensive first-pass metabolism in the liver before entering systemic circulation

® Transdermal:Patches, lotions, topicals. creams
® #Undergo/Minimal first-pass metabolism because cannabinoids are absorbed directly into
systemic circulation through the skin. Most act “locally”
® Inhalation/Smoking/vaping:
® Bypasses first-pass metabolism - enter the bloodstream directly through the lungs,
® Still undergo CYP metabolism after systemic absorption.
® All cannabinoids undergo CYP metabolism occurs regardless of the route, but at different
rates. Topical being at a slower rate than inhalation or oral routes.

® The elimination of THC and its many metabolites (from all routes) occurs via the feces and
urine. Metabolites persist in the urine and feces for several weeks
Copyright © 2025, Dr. Andrea Efre
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Pharmacokinetics and Metabolism

® Predominantly Hepatic metabolism
CYP450 and the UDP-glucuronosyltransferase (UGT)

enzyme (Brown et al. 2021)

THC is widely distributed, particularly to fatty tissues

The spleen and body fat are long-term storage sites

Aerosolization/vaporization = higher bioavailability than oral

Inhalation, peak plasma concentration of both THC and
CBD = within 3—10 min (Lucas et al, 2018)

-

® Drug life - THC half life approx. 30 mins

® Drug life - CBD half-life 1-5 days (referencesyary)

Image from AdobeStock_ 112934934

Copyright © 2025, Dr. Andrea Efre
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Pharmacokinetics of THC
Mechanism: THC binds'te CB1 receptors Inhalation:
» Onset: seconds-minutes, Duration: 2-3 h
Metabolism: Hepatic, via“CYP2C9, 2C19, * Bioavailability: 2%-56%
2D6, and 3A4; UGT1A9 and UGT2B7,;
Undergoesgltcuronidation Oral
Distribution:Time dependent, fatty tissues ’ O.nset:.|30 ,T'n_zc) h, Dl.(l)ratlon: 5-8h
and highly perfused organs such as brain, * Bioavailability: 4%-20%
heart, lung, and liver
« protein binding 97% Transmucosal: ‘ ) .
* Onset: 15-40 min, Duration: 45 min-2 h
Elimination: Renal: 20% (urine) and Gl: * Bioavailability: not known
65% (feces) tl%: 20-30 h
(Page et al, 2020) Transdermal: not known
Transrectal: not known
Copyright © 2025, Dr. Andrea Efre
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Pharmacokinetics of CBD

Mechanism: Anandamide uptake inhibitor, Inhibits Inhalation:
adenosine uptake, Inhibits FAAH and release of & O Ofee: 325 i
proinflammatory cytokines and expression of '

transcription factors. Inhibits calcium, potassium, and * Bioavailability: Duration: 2-3 h

sodium channels by noncompetitive antagonism * Bioavailability: 11%-45%

Metabolism: Hepatic, via CYP1A1, 1A2, 2C8, 2C9, Oral : Onset

2C19, 304, and 2D6; UGT1A9 and UGT2BT; undergoes . Onset: hours
ydroxylation « Duration: 12-24 h

Distribution: Time dependent, fatty tissues and highly * Bioavailability: €%=33%

perfused organs such as brain, heart, lung, and liver

. Transdermal: not known
Elimination: Feces and urine; t1/2: 18-32 h TrandfeafBh not known

(Page et al, 2020)

Copyright © 2025, Dr. Andrea Efre
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Pharmacokinetics of Cannabinoids

« Cannabis is a Cytochrome P450 Inducers
*«THC = inducer of CYP1A2

*“Increased enzyme activity = increased drug metabolism = decreased
drug levels (less therapeutic)

* Drugs metabolized using CYP1A2 are at risk of being less
therapeutic

* Propranolol, quinidine, theophylline, and verapamil are metabolized
by CYP1A2 and Possibly less therapeutic if patient is using THC

(Doohan, et al., 2021); (Brown et al, 2021);
(Chayasirisobhon, 2020)

Copyright © 2025, Dr. Andrea Efre
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Pharmacokinetics of Cannabinoids

« Cannabis is a Cytochrome P450 Inhibitor
* Reduce enzyme activity = reduce drug metabolism = Increased drug levels (toxic)
* Lead to increased levels of drugs metabolized by these enzymes
+ CBD is a potent inhibitor of CYP3A4 and CYP2D6
+ Cannabis (THC and CBD) inhibit CYP2B6, CYP2C9, CYP2C19, CYP2DS6,
CYP2E1, and CYP2J2 and CBD is also reported to inhibit CYP2E1, CYR1A2

» Example of Effects:

* CYP2C9 metabolizes warfarin. The inhibition of this metabolism
reduces the enzymatic degradation ofiwarfarin, increases effects
and increases INR (Damkier et al., 2019; Brown et al., 2021)

Copyright © 2025, Dr. Andrea Efre
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Cannabinoid Interactions with Cardiac Medications
» Beta Blocker Calcium Channel Blockers
» Cannabinoids and CBD alone may « Cannabinoids may elevate levels of
increase serum concentrations of calcium channel blockers
beta-bloekers such as metoprolol - Diltiazem and verapamil are
(Lopressor®) metabolized by CYP3A4
 Potentially leading to enhanced * Increased concentrations lead to
hypotensive effects and bradycardia hypotension, bradycardia, dizziness
Statins
» Cannabinoid use may increase plasma concentrations of statins
metabolized by CYP3A4, such as atorvastatin (Lipitor®)
 Potentially enhancing adverse effects like myopathy.
Copyright © 2025, Dr. Andrea Efre
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Clopidogrel (Plavix) (Inhibit platelet aggregation)

Cannabinoid Interactions with Cardiac Medications

Is a Pro-Drug and uses CYP enzyme metabolism to

convert to its active metabolite

CYP1A2, CYP2B6, CYP2C9, CYP2C19, and CYP3A4/5

are used for activation (Sangkuhl, et al,. 2010)

By inhibiting conversion from pro-drug to active drug

clopidogrel never gets to work

Therefore, Decreased antiplatelet effect of clopidogrel =
higher incidence of adverse cardiovascular events

Risk or stroke, clots, re-occlusions

Drugs that inhibit the CYP2C19 (like CBD and PPIs)
prevent the drug from becoming an active metabolite

Cilostazol (Pletal) Antiplatelet
« PDES3 inhibitor

* Indicated for Intermittent claudication

* It can treat intermittent problems with blood
flow in the legs (claudication) by enabling

people to walk longer distances with less pain

¢ Cannabis inhibits metabolism

» Thereby increase the level or effect of
cilostazol

* Cannabis inhibits CYRP3A4and 2C19
metabolism.

 Increase the risk of adverse events like

headache, diarrhea, hypotension, tachycardia

and possible cardiac arrhythmias

Copyright © 2025, Dr. Andrea Efre
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Cannabinoid Interactions with Cardiac Medications
Direct Oral AntiCoagulants (DOACSs) * Digoxin
+ Dabigratran (Pradaxa), apixaban « May interact with CBD through
(Eliquis), rivaroxaban‘(Xarelto,) and inhibition of P-gp
edoxaban«(Savaysa).
cfia o} yP2c19 potential to increase digoxin’s area
3"\ under the curve. As digoxin has a
* Inhibited metabolism narrow therapeutic index, patients
* Increased levels of DOACs, resulting in % monltor_ed patielis o
hillter risk far bleeding closely. Some patients may require
’ a digoxin dose reduction by 15% to
» Warranting close monitoring of these 30% or a modification in their
anticoagulants with CBD as well. therapeutic regimen.
Copyright © 2025, Dr. Andrea Efre
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Additional Potential Drug-to-Drug Interactions

Levothyroxine: Cannabis can increase levothyroxine metabolism making the

medication less effective

Anti-epileptic medications: carbamazepine, topiramate, phenytoin, valproate, and

benzodiazepines (Devinsky, et al, 2018)

Phenytoin (which is CYP2C9, 2C19, and 3A4 inducer)

Clobazam (increased risk of benzodiazepine toxicity)
Theophylline, clozapine and olanzapine (reduced efficacy) %tions are
Pryne: P P w ) rent based

Antibiotics: sulfamethoxazole (Bactrim) with cannabis may

n strength of

increase effects of cannabis — may increase THC levels inducer or

(boost the psychoactive effect)

Rifampin is a strong CYP3A4 inducer — decreases

cannabis effects

Copyright © 2025, Dr. Andrea Efre

inhibito

31

Potential Brug-to-Drug Interactions

Sildenafil: Myocardial infarction (possible
CYP3A-4 and CYP2CS9 interaction)

Opioids: Cross-tolerance and excessive CNS
depression

Barbiturates: Excessive CNS depression
Benzodiazepines: Excessive CNS depression

Protease inhibitors: Reduced effectiveness
related, to decreased plasma drug levels
(possible CYP3A-4 interaction)

SSRIs: Psychiatric disturbance (possible
CYP2C9 interaction) — eg fluoxetine

Theophylline: Reduced effectiveness related
to decreased plasma drug levels (increased

clearance) (Horvath et al, 2019).

* Tricyclic antidepressants: Tachycardia,
delirium (possible CYP2C9 interaction)

+ Anticholinergics: Tachycardia, delirium

» Adrenergic agonists: Hypertension and
Tachycardia

» Naltrexone: Enhanced euphoria
* Disulfiram: Hypomania
* Lithium: Increased plasma concentrations

» Neuroleptic antipsychotics: Reduced
effectiveness; increased extrapyramidal effects

* Corticosteroids: Enhanced immunosuppression

* Propofol: Diminished effectiveness

Copyright © 2025, Dr. Andrea Efre
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Anesthesia, Sedation and Pain — Considerations for
pre-op clearance and pre-procedure discussions

» Significantly higher quantities of propofol are needed for sedation
(Kosirog, 2024) (Imasogie et al, 2021)

» Requires more anesthesia and higher doses of propofol for induction

and sedation (Everett et al, 2021) and (Horvath et al, 2019) (Imasogie et al, 2021)
(Echeverria et al, 2019)

+ THC prolongs the action of some intravenous anesthetics such as
pentobarbital, thiopental, ketamine, propanidid and
alfaxolone/alfadolone (Althesin® ) (Echeverria et al 2019)

+ Pain control is more difficult to achieve in patients who use marijuana
(Aleissa et al, 2020)
» Marijuana group had needed more post-operative opioids (58:3 vs. 35 mage from Adobestock.

mg, p = 0.021) and had higher pain scores (5 vs. 4, p = 0.011)"(Aleissa et 293002239
al, 2020)

Copyright © 2025, Dr. Andrea Efre
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Adverse Effects of CBD Alone T CBD

HE
! HO
o CH,

= Generally wellitolerated, with some interactions EFFECTS OF CBD

. Short-Term
= The mostcommon‘adverse events: Effects on the Brain and Nervous System

Semnolence + Changes in alertness
« Changes in mood

Decreased appetite (e.g., irritability, agitation)
Diarrhea . grow§iness éndlor sedation
« Drug interactions that may cause
Increased serum aminotransferases serious side effects
. Effects on the Digestive System
(Lattanzi, et al., 2021) « Gastrointestinal distress

(e.g., nausea, diarrhea)

= Changes in mood, most commonly experienced as irritability ~ Long-Term

and agitation. (FDA.gov) Eﬁﬁzfr'l’r"’j:’: ORIy ST

Effects on the Reproductive System
Image from: https://store.samhsa.gov/sites/default/files/pep22-06-04-003.pdf - Male reproductive toxicity

A 4
Copyright © 2025, Dr. Andrea Efre
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Signs of Cannabis
Intoxication

Change in vision, reduce tear flow
Conjunctival injection (red eye)

Nystagmus and Slow pupillary response
to light

Dry mouth

Cough, Bronchitis, pneumothorax or
pneumomediastinum

Ataxia, slurred speech, stumbling
Dizziness or fainting symptoms

Nausea or vomiting

Image from AdobeStock_356149993

Seizures (rare)

Psychosis, suicide e N
Sedation, Anxiety, panic, a}d paranoia
Behavioral or mood chyaes

Cognitive impairment, Short-term
memory pr S

Dy
Hallucinati - visual, auditory or

olfag'hg cination (phantosmia)

Copyright © 2025, Dr. Andrea Efre
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The Cardiovascular Effects

THC stimulates sympathetic and inhibits the parasympathetic nervous system.

Tachycardia and inecreased cardiac output occur following immediate use

M heart rate and BP
A myocardial O2 demand,
MNplatelet activation

Coronary vasospasms and coronary vasospasm-induced cardiomyopathy (from

endothelial irritation and autonomic dysfunction)

Endothelial dysfunction, oxidative stress and serum aldosterone increases

Frequency of use increases risk of cardiac arrhythmias and myocardial infarction (Ml)

(Page et al, 2020) (Ghosh & Naderi, 2019) (Subramaniam et al, 2019) and (Rezkalla & Kloner 2019).
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Cardiovascular Complications of Marijuana Use

* Arrhythmias and Atrial fibrillation

* Myocardial infarction

» Elevated Blood pressure

* Heart failure

* Ventricular arrhythmias and Sudden death

» Stroke

* Inflammatory thrombotic disease of the small peripheral vessels

* Raynaud's phenomenon, claudication, ischemic ulcers, and digital

NECroSiS (Subramaniam et al, 2019),(Rezkalla, & Kloner, 2019) and (Wang, 2021) Image from
AdobeStoek 327432913 jpeg

* Dysrhythmias, tachycardia, bradycardia, chest pain and syncope (Richardsietal, 2020)
» Cannabis arteritis — the cause of Ml and stroke

+Marijuana use may be a trigger for a recurrent heart attack.n patients with cardiovascular
heart disease, and increases short-term mortality (3—5 year)@after an Ml (khadanga, & Ades., 2018)

Copyright © 2025, Dr. Andrea Efre
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Cardiovascular,Camplications of Marijuana Use

* New 2025 study: Myocardial Infarction and Cardiovascular Risks
Associated with Cannabis Use: A Multicenter Retrospective Study

* 4.6 million patients <60yrs — from 53 healthcare organizations (HCO)
throughout the United States -

* The primary outceme was MI. Cannabis users aged 50 and younger
were six times as likely to have an MI than those not using cannabis

» Adverse CV events, including MI, ischemic stroke, HF and mortality.

» Cannabis use poses a substantial and independent risk for: Image from: AdobeStock_265559697.jpeg

» ACS or Ml following cannabis (within one hour of consumption) in
young, healthy individuals, who present with chest pain

+ Cannabis has also been implicated in endothelial dysfunction, pro-
inflammatory cytokine release, and oxidative stress, all of which
contribute to coronary microvascular dysfunction and plaque + Pre-Proof JACC Advances
destabilization (Kamel, et al., 2025) (Kamel, et al., 2025)
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Long Term Cardiovascular Risks to be Aware of

» Marijuana use is associated with acute cardiac ischemia, ST elevation myocardial infarction
(STEMI), and non-STEMI. (Rezkalla, & Kloner, 2019).

» Marijuana use may trigger recurrent Ml in patients with CVD, and increases short-term
mortality (3-5 year) after an MI. (Khadanga, S., & Ades, P. A., 2018)

* Increased angina frequency (chronic THC use) (Subramaniam et al, 2019) and (Rezkalla & Kloner2019).

* Young, healthy cannabis users compared to nonusers (n=35). Arterial stiffness, aortie stiffness,
and altered cardiac mechanics suggests they are at greater risk of the development of future
CV disease (Cheung, 2021)

» Cannabis users have increased C- Reactive Protein (CRP) compared to non-users, placing
them at higher risk for cardiovascular disease (Lisano, et al 2020)

+ Regular cannabis use is associated with adverse changes in left ventricle size and subclinical
dysfunction .compared with non-users (Khaniji et al, 2020)

Copyright © 2025, Dr. Andrea Efre
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Stroke Risk

In people with cannabiswuse, ischemic stroke (1.2% higher prevalence) and
hemorrhagic stroke (0.3% higher prevalence) than in those without use (0.8% and
0.2%) (swetlik éf'al, 2020)

Higher risk - 16% higher for overall young-onset stroke, 41% higher of acute ischemic
stroké'among cannabis users aged 18—49 yrs (Desai et al, 2020)

Post PCl intervention - significantly higher risk for Stroke (voo et al, 2021)
No independent association between recent cannabis use (positive UDS) and the

incidence of acute ischemic stroke (n=1,643) once adjusted for age/race and
comorbidities (odds ratio 1.038, 95% Cl 0.773—1.394) (san Luis et al, 2020).
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Coagulation and Marijuana

‘Thrombus Risk
» Pro-thrombotic, THC induced platelet aggregation

» Directly act on platelets, and may activate the clotting cascade initiating the formation
of a thrombus (Subramaniam et al, 2019)

* Reduced platelet adhesion (Reitsma et al, 2022)

Bleeding Risk:

» Strong CYP3A interacts with anticoagulants and increase risk of bleeding (Mamas &
Lamelas, 2021).

» Post PCl intervention - significantly higher risks for bleeding (Yoo et'al, 2021)

* Marijuana users have a higher rate of Gl bleeding in Ulcerative Colitis (Tu et al, 2020)

Copyright © 2025, Dr. Andrea Efre
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Pulmonary Side Effects

» Chronic marijuana smokers:haye similar respiratory
changes to tobacco smokers:

« Airway irritability, cough (daily), phlegm

» Bronchospasm, uvular. edema, airway obstruction
+ Large airwaysinflammation (Horvath et al 2019)
» Bullous emphysema (most linked to abuse/overuse) Image from: AdobeStock_73750494 jpeg

» Limited evidence on COPD or emphysema (need more research) ? associated wit tobacco

» Risk forrrespiratory symptoms/lung injury increased in adolescents who vape cannabis (Boyd et al,
2021)

+ CDC: Smoked-cannabis can harm lung tissues and cause scarring and damage to small blood
vessels.

* An association between cannabis and lung cancer remains unclear, as most cannabis users
smoke the cannabis with tobacco, which is a known cancer causative agent (Gracie, & Hancox, 2021),
(Benchekroun et al, 2021), (Betser et al, 2021)
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Q

Gl Adverse Effects (evaluate for overuse)

Gastroparesis

Cannabinoid agents have significant effects
on gastric motility (gastroparesis) and

Cannabinoid Hyperemesis Syndrome (CHS)

» Associated with Compulsive hot-water bathing

colonic motility (constipation) (Camilleri, 2018) + Cessation of cannabis symptoms should resolve, if

they continue it is probably Cyclic Vomiting

THC has been implicated in gastroparesis Syndrome CVS
development — delayed gastric emptying
without mechanical obstruction (Cammarano Cannabis Use Disorder

and Villlaluz, 2021)

Slow gastric emptying means gastric

contents remain after NPO prior to
procedures

Take aspiration precautions for

» CDC - Approximately one in three/cannabis users have
cannabis use disorder (CUD)

» Cannabis-induced psychosis,anxiety disorder,
sleep disorder, cannabisshyperemesis syndrome.

» Chronic bronchitis((smoke or vape)

anesthesia/procedures in those patients « Fertility issues!

who use marijuana

* No treatmentsfavailable'to facilitate CUD treatment —

(Cammarano and Villlaluz, 2021) but some Medications are in trial

Copyright © 2025, Dr. Andrea Efre
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E-cigarette, or Vaping Associated Lung Injury
(EVALI) Vaping.Associated Lung Injury (VALI)
« Mostly in recreationakuse * EVALlis a he_terogeneous collection of pneumonitis
a _ patterns that include:
* Majority of vapers with EVALI + Acute eosinophilic pneumonia
reportedusing THQ anc_l/or « Organizing pneumonia
CBD (formula’Fed with oils, - Lipoid pneumonia
such.as vitamin E acetate) ;
+ Diffuse alveolar damage or hemorrhage
* 17% reported using only « Acute respiratory distress syndrome (ARDS)
nicotine vaping products, which + Hypersensitivity pneumonitis
are not routinely mixed with « Peribronchiolar granulomatous pneumonitis
vitamin E acetate « Rare giant-cell interstitial pneumonitis (Henry, et al 2020).
+ Vaping cessation counselling
and follow-up (Odish et al, 2020) » The CDC has an Algorithm for management of
Outpatient EVALI. Located at www.CDC.gov
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Cannabis — International Perspective from WHO

» Cannabis is by far the most widely cultivated, trafficked and abused illicit drug.

* About 147 million people, 2.5% of the world population, consume cannabis (annual prevalence)
compared with 0.2% consuming cocaine and 0.2% consuming opiates.

» The most rapid growth in cannabis abuse since the 1960s has been in developed countries in
North America, Western Europe and Australia

» An analysis of cannabis markets shows that low prices coincide with high levels of abuse,/and
vice versa.

» Cannabis impairs psychomotor performance (eg complex machinery) for up t0'24 hours after
smoking as little as 20 mg of THC in cannabis

» There is an increased risk of motor vehicle accidents among persons who drive when
intoxicated by cannabis

. ‘World Health Organization.(2025). Alcohol, Drugs and Addictive Behavioursi[Cannabis]. https://www.who.int/teams/mental-
health-and-substance-use/alcohol-drugs-and-addictive-behaviours/drugs-psychoactive/cannabis
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International Approaches

The UK, Canada and.some European countries are tracking information and establishing
data through registries

Canada government site tracks cannabis and Cannabis research and data including data
on related side, effects https://www.canada.ca/en/health-canada/services/drugs-medication/cannabis.html

The/Quebec Cannabis Registry: Investigating the Safety and Effectiveness of Medical
Cannabis

UK Medical Cannabis Registry — a privately funded organization of the Curaleaf Clinic

French Addictovigilance Network https:/addictovigilance.aphp.fr/about-us/

« Mandatory reporting all cases related to drug dependence, drug abuse or
psychoactive substances misuse cases

* Report acute cardiovascular events associated with marijuana (Latif & Garg, 2020).
» Hyperemesis syndrome (Bouquet et al, 2021)
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Healthcare Considerations

Absence of Standards makes provider marijuana recommendations difficult
All Marijuana products continuing THC are Schedule | and remain federally illegal
Federal status makes hospital, clinic, and school districts policies and difficult to manage.

Quality research is limited and finding/grants challenging — Dose and administration left to
anecdotal reporting

High potency THC leads to more adverse effects, cannabis use ‘
disorder and increased sequalae \f ¢
Complex effects on the cardiovascular system must be a4
screened for: the coronary vessels, dysrhythmias, thrombus N \ g
formation and risk of MI/ stroke .

~—a

Special considerations for children, adolescents and pregnancy

Copyright © 2025, Dr. Andrea Efre Image adapted from
AdobeStock_327669251.jpeg
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Nurse/RProvider Considerations

Identify patients who"usexmarijuana and monitor for adverse effects
Subjective data collection (admission) — remember to ask about all forms of marijuana
Medically, there is a difference between THC and CBD and whole plant
Based on type of cannabis used - Evaluate risk vs benefits

Consider the pharmacokinetics/interactions with Rx medications
Medieation reconciliation —

= Be aware marijuana affects the metabolism of other medication
= Effect medications requiring balance: including cardiac drugs

= Sedation and anesthesia — adaptions may need to be made
= Consider increased monitoring of competitive medications

Image adapted from
AdobeStock_327669251.jpeg

Copyright © 2025, Dr. Andrea Efre

48

4/3/2025

24



Summary of Marijuana

» Cannabinoids have beneficial pharmacotherapeutic use, but dose and administration needs
to be considered, along with long term effects

+ CBD alone is well tolerated, with no significant CV risk and no psychoactive effects

+ All forms of cannabis are hepatically metabolized, leading to drug-to-drug interactions —
Including cardiac drugs, anesthesia and sedation — a consideration for pre-op.

» Higher doses of THC = worse intoxication symptoms, psychosis and increased adverse
effects — cardiovascular, pulmonary and psych

» Cannabinoids impact the cardiovascular system - monitor for adverseicardiac events and
education on prevention of cardiovascular complications from long term‘use

 Quality research is needed in all aspects of cannabinoid use, including dose, best route of
administration and how best to monitor

Copyright © 2025, Dr. Andrea Efre
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Questions?

* aefre@usf.edu

* Andreaefre@yahoo.com

* | welcome your emails, feel free to reach out

* Please Note images are identified
on each slide.

» Adobe Stock. (2025). Unlock your
creativity with stock images, stock
videos, stock photos, and more.
[Webpage]. https://stock.adobe.com/
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