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Outline
At the end of this session, the participant will be 
able to:
• Describe the pharmacology of cannabis and the 

different effects of THC and CBD
• Be aware of the adverse effects of cannabis 

(THC) on the cardiovascular system
• Update on the particular risk of vaping and lung 

injury
• Anticipate potential drug interactions
• Bonus item: Have insight into choosing a “kush” 

vs. “sativa”



Cannabis Stories
• 65 yo woman with known CAD – occasional 

cannabis smoker – any CV concerns?
• 35 yo man with acute coronary syndrome; 

frequent cannabis smoker – any relationship?
• 75 yo man – admitted to hosp with delirium 

and tachycardia – is this cannabis related??
• 70 yo woman – post CABG + AVR – is CBD ok?



DeFilippis, E.M. et al. J Am Coll Cardiol. 2020;75(3):320–32. 



Latif and Garg.  J. Clin. Med. 2020, 9, 1925; 
doi:10.3390/jcm9061925 



Circulation. 2020;142:e131–e152. 
Sept 8 2020

- Epidemiology
- Pharmacology – formulations, dosing, metabolism
- Clinical benefits
- Safety and adverse effects
- Summary of studies
- Considerations in special populations



Evolving Policy Landscape

https://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx



DeFilippis, E.M. et al. J Am Coll Cardiol. 2020;75(3):320–32. 

> 2 million Americans with CVD use cannabis



• 400 individual chemicals
• 60 cannabinoids
• Terpenes - chemical compounds 

found in the fragrant oils of many plants 
that influence their scents and flavours + 
other effects

Delta 9-
tetrahydrocannabinol Cannabidiol



Types of Products and Routes of Use

• Inhalation (smoke or vapor)
– Onset within minutes
– Peak conc 30-60 mins

• Oral 
– onset ~1 hour
– Peak levels 2-3 hrs
– High first pass; variable response

• Lipid soluble; wide 
distribution; excretion through 
feces and urine over > 1 week



Many Potential Health Applications

National Academies of Sciences, Engineering, and 
Medicine. 



Is Cannabis Safe for the Heart?

• 65 yo woman with known CAD; occasional 
cannabis smoker – any CV concerns?

• Case reports
• Cohorts
• Overviews
• No RCTs



Acute Effects of THC - Physiology

• Increase HR
• Drowsy
• Dry mouth, thirst, 

nausea
• Hunger or “munchies”
• Headache, dizziness
• Fluctuating temperature
• Euphoria

Menkes et al. Psychopharm
1991;103(2):277–279
• 13 young men paid to smoke a 

joint!!

Heart rate
Intoxication

THC



• 10 subjects with angina
• Marijuana vs. “placebo” cigarette
• Increase HR x BP
• Increase carboxyhemoglobin
• Increase myocardial demand; decrease 

oxygen delivery
• Decrease exercise time to angina by 48%

NEJM 1974

Acute Effects - Symptoms



Morbidity and Mortality

• Determinants of Myocardial Infarction Onset 
Study
– Acute use – MI relative risk 4.8 [CI 2.4 to 9.5]
– Chronic - risk of CV mortality over 3.8 years

• HR 4.2 [CI 1.2 to 14.3] for > 1 / week
• HR 2.5 [CI 0.9 to 7.3] for 0 – 1 / week

– Increased risk for All cause mortality
• HR 3.0 [CI 1.3 to 7.0] for any use

– Limitations – ascertainment of exposure; 
marijuana and tobacco co-use

Mittleman et al. Circulation 2001;103: 2805e2809 



• large, multi-institutional database
• prospective, matched cohorts (2011-2016)
• 210,700 cannabis abusers vs. 10,395,060 age-

matched controls 
• incidence of MI was significantly higher in the 

cannabis group: odds ratio 1.72 [1.67-1.77]

Presentation Number: 907-14 
Authors: Ahmad Tarek Chami, Chang Kim, Case Western Reserve University, 
Cleveland, OH, USA



RR 4.56
Incidence (cannabis abuse)

Incidence (control)

Relative Risk of MI



Unusual Cardiac Risk in Young

• 35 yo man
• Chest pain after smoking joint
• ECG shows widespread ischemia
• Echo shows odd features of “heart ballooning”



Unusual Cardiac Risk in Young -
Marijuana and Stress Cardiomyopathy
• National Inpatient Sample, 33,343 patients 

admitted for Takotsubo syndrome from 2003 
to 2011; of these, 210 patients were active 
marijuana users

• marijuana use was an independent predictor 
of Takotsubo (odds ratio 1.99, 95% CI 1.72–
2.32; P<0.0001).

• more often younger men and fewer CV risk 
factors vs. non marijuana users

Singh A, et al. AHA 2016 Scientific Sessions; Nov 2016; New Orleans, LA. Abstract S4054



Insidious Cannabis Story
• 75 yo man 6 mos post MI – admitted to hosp

with delirium and tachycardia – is this 
cannabis related??

Concern re: cannabis edibles



Acute Effects of Smoked THC

Menkes et al. Psychopharm
1991;103(2):277–279

Heart rate
Intoxication

THC
Delayed with 

Edibles by ~3 hrs



• Intoxication
• Acute psychiatric
• CV symptoms

Monte et al.  Ann Intern Med March 26,2019
University of Colorado Emerg Dept



Arrhythmia Story

• 34- year-old man developed syncope and 
ventricular tachycardia after marijuana use. 

• In the EP lab, VT was inducible. 
• Coronary angiography showed normal 

coronary arteries with a significant reduction 
in coronary flow. 

• Reversible after cessation of marijuana
Rezkalla et al. Ann Emerg Med 2003;42:365e369 



Summary of Adverse CV Effects

Increased
Catecholamines

Increased
Heart
Rate

Mild Rise
in

sBP

Reduced
Micro

Circulation

Vasculitis

Thomas et al. Am J Cardiol. 2014 Jan 1;113(1):187-90 



Are there other 
concerns?



• THC conc. 
in DEA 
specimens

• n= 38,861

Biological Psychiatry 2016;79:613-619

Increasing Potency



Strong Co-Relationship –
Cannabis and Tobacco

Many Smokers are tokers

Most Tokers are smokers

Agrawal et al. Addiction. Jul 2012; 107(7): 1221–1233.



¡ Increased Airway Resistance
¡ Hyperinflation of Lungs
¡ Chronic Bronchitis
¡ Increased Rates of Infection
¡ Cancer? (Studies are equivocal)

Volkow et al. N Engl J Med 2014;370:2219-27



E-cigarette and Vaping associated  
Acute Lung Injury (EVALI)

• 20-year-old man with diffuse alveolar damage (Panel A)
• 19-year-old woman with acute eosinophilic pneumonia (Panel B)
• Consolidation, ground-glass opacity, bronchial dilatation and alveolar damage. 
• Some respond to steroids

N Engl J Med 2019; 381:1486-1487



https://interactives.nejm.org/ile/cdc_vaping/index.html

As of February 4, 2020, a total of 
2,758 hospitalized EVALI cases or 
deaths have been reported to CDC from all 
50 states, the District of Columbia, and two 
U.S. territories (Puerto Rico and U.S. Virgin 
Islands).

Sixty-four deaths have been confirmed 
in 28 states and the District of 
Columbia (as of February 4, 2020).

https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html


https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html



Cannabis – Complex Pharmacology 
• 70 yo woman
• Post CABG and mechanical AVR
• Migraine headaches; painful neuropathy; 

hypertension; poor sleep; “stress”
• What is the best “pot” for me?

ASA 81 mg OD
Metoprolol 25 mg BID
Amlodipine 5 mg OD
Simvastatin 40 mg OD
Amitriptyline 50 mg qhs
Acetaminophen + codeine
Warfarin ~5 mg OD



• THC and CBD are metabolized 
by CYP3A4
• CBD is a potent inhibitor of:
• CYP3A4 calcium channel blockers, 

benzodiazepines, cyclosporine, some statins

• CYP2D6 SSRIs, tricyclic antidepressants, 
antipsychotics, beta blockers and opioids 

Flockhart 2007, Watanabe et al 2007, Yamaori et al 2012 

Cannabis and drug interactions



Case: Warfarin – CBD Interaction

Grayson et al. Epilepsy Behav Case Rep. 2018; 9: 10–11.

Stable 
Warfarin 
and INR

Lower Warfarin
CBD Dose Stable  

INR Stable

UnStable Warfarin 
and INR

CYP2C9 inhibition



DeFilippis, E.M. et al. J Am Coll Cardiol. 2020;75(3):320–32. 



Complex 
Pharmacotherapy
• What is the best 

“pot” for me??

ASA 81 mg OD
Metoprolol 25 mg BID
Amlodipine 5 mg OD
Simvastatin 40 mg OD
Amitriptyline 50 mg qhs
Warfarin 5 mg OD
Acetaminophen + codeine

Potential Interactions 
with CBD:
- Slow pulse
- Low blood pressure
- Muscle aches
- Abnormal rhythm
- Increased INR
- More pain



Summary


