
Hesham Masoud, MD - May 23rd 2023 
Associate Professor 

Neurology, Neurosurgery & Radiology

SUNY Upstate Medical University

Syracuse, NY

Marijuana 
Discussion slides 

Quick review, Brain Health, ED visits & Stroke Risk



Author: Guangpeng R et al.

PMID:34272249

Marijuana
Origins
Archaeological sites with hemp-type 
Cannabis artifacts are consistently 
found from 7500 years before 
present day in China and Japan, and 
pollen consistent with cultivated 
Cannabis was found in China more 
than 5000 years before present day




The potency of cannabis products in the United States, 
measured by the concentration of the primary 
psychoactive constituent of marijuana, Δ9-
tetrahydrocannabinol (THC), has gradually increased 
from ≈4% in 1995 to 15% in 2018. 


National Institutes of Health, National Institute on 
Drug Abuse. Marijuana potency. 2020. Accessed 
May 23, 2023. https://nida.nih.gov/research-topics/
marijuana/cannabis-marijuana-potency 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Effects & Potency

https://nida.nih.gov/research-topics/marijuana/cannabis-marijuana-potency
https://nida.nih.gov/research-topics/marijuana/cannabis-marijuana-potency
https://nida.nih.gov/research-topics/marijuana/cannabis-marijuana-potency


Global Cannabis use



Marijuana
Endo & Exogenous Cannabinoids

Author: Hui-Chen L et al 

PMID: 32980261

While cannabis contains many bioactive compounds, most of the 
psychoactive effects classically associated with cannabis appear 
to be mediated through the interaction of Δ9-
tetrahydrocannabinol (THC), the major psychotropic constituent 
of cannabis, with cannabinoid receptors. 


Cannabidiol (CBD) is another constituent of cannabis, present at variable 
levels, which interacts with the ECS as well as other neuromodulatory systems. 


CB1 and CB2 are the best-characterized cannabinoid receptors. 
Both are G protein-coupled receptors (GPCRs), primarily coupling 
to inhibitory G proteins. 


Endocannabinoid system ECS is comprised of endogenous cannabinoids 
(endocannabinoids), cannabinoid receptors, and the proteins that transport, 
synthesize and degrade endocannabinoids. 


Most components of the ECS are multifunctional. 

 


Author: Horn H et al 
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Author: Zou S & Kumar U

PMID: 29533978

Marijuana
Receptors & Effects
Cannabinoid receptors are 
expressed in high density in areas of 
the brain involved in executive 
function and memory such as the 
hippocampus, amygdala, and 
prefrontal cortex (PFC), particularly 
during periods of active brain 
development. 


Acute intoxication with cannabinoids 
can impair memory and behavioral 
inhibition. 


Cannabinoids also regulate anxiety 
and can produce psychosis-like 
effects



Harmful effects



Author: Sholler DJ et al.

PMID: 33856822

Marijuana
Users experience
A convenience sample of cannabis users (n = 179) was surveyed via 
Amazon Mechanical Turk (mTurk). 


Participants were asked about their prior use of, subjective experiences 
with, and opinions on indica versus sativa cannabis and completed 
hypothetical purchasing tasks for both cannabis subtypes. 


Participants reported a greater preference to use indica in the evening and 
sativa in the morning and afternoon. Participants were more likely to 
perceive feeling “sleepy/tired” or “relaxed” after using indica and “alert,” 
“energized,” and “motivated” after using sativa. 


Respondents were more likely to endorse wanting to use indica if they were 
going to sleep soon but more likely to use sativa at a party.



Author: Cao D et al.

PMID: 27418198

Marijuana
Edibles and ED visits
Four-hundred and thirty calls were reported (2013-2015); Colorado (N = 166, 1.05/100,000 
population/year) and Washington (96, 0.46) yielded the highest number of exposures. 


Three hundred and eighty-one (91%) calls occurred in states with decriminalized medical/
recreational marijuana. The number of calls increased every year of the study. The most 
common age groups were: ≤ 5 years (N = 109, 0.15/100,000 population/year) and 13-19 (78, 
0.09). 


The most frequent clinical effects were drowsiness/lethargy (N = 118, percentage = 43%), 
tachycardia (84, 31%), agitated/irritable (37, 14%), and confusion (37, 14%). 


Children ≤5 years have more drowsiness/lethargy, ataxia, and red eye/conjunctivitis. No 
deaths were reported. 


The most common therapies administered were intravenous fluids (85, 20%), dilute/irrigate/
wash (48, 11 %), and benzodiazepines (47, 11%). 


Three patients (ages 4, 10, and 57 years) received intubation. 


97 (23%), 217 (50%), and 12 (3%) calls were managed at home, treated/released, admitted 
to a critical care unit, respectively.



Author: Testai FD et al 
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Marijuana



• Windows of vulnerability 
• Subsequent neuroinflammatory 

response was associated with memory 
impairment during adulthood (in animal 
(Rat) model). 


• Similar to the literature linking marijuana use 
with cardiovascular outcomes, evidence that 
marijuana consumption increases the 
prevalence of specific cerebrovascular risk 
factors and disease is limited by a 
preponderance of observational studies, 
cross-sectional studies, case reports, and 
case series prone to potential publication 
and other biases.

Author: Testai FD et al 
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Effects & Potency



• Cases of first-ever ischemic stroke 
(age 15-49) in Baltimore-Washington 


• 751 cases matched to 813 controls

• Analyze relationship between 

marijuana-usr and risk of ischemic 
stroke


• Yielded non-significant trend towards 
increased risk (OR 1.9) of stroke 
among frequent users (>= 1 wk). 

Author: Dutta T et al

PMID: 34266309

Risk of stroke in young users
Population study



de los Ríos F et al. Trends in Substance Abuse Preceding Stroke 
Among Young Adults A Population-Based Study Stroke. 
2012;43:3179-3183


Stroke patients aged 18 to 54 years

Greater Cincinnati and Northern Kentucky Study region

1993 to 1994, 1999, and 2005.



George MG et al.Trends in Stroke Hospitalizations and 
Associated Risk Factors among Children and Young Adults, 
1995–2008. Ann Neurol 2011;70:713–721 


Nationwide Inpatient Sample of the Healthcare Cost and Utilization Project. 

Identified by ICD-9-CM code 



de los Ríos F et al. Trends in Substance Abuse Preceding Stroke Among Young Adults A Population-Based Study Stroke. 2012;43:3179-3183



Marijuana
Summary
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Marijuana
Proposed pathogenesis of 
marijuana-induced atrial fibrillation.

Author:

PMID:Korantzopoulos P et al. Atrial fibrillation and marijuana smoking. International Journal of Clinical Practice 2008;62(2):308-313.

Nationwide Inpatient sample 
study using codes for marijuana 
use showed 17% relative risk, 
and concomitant tobacco use 
increased this to 31%. Another 
study using the Nationwide 
Inpatient Sample observed 
higher risk with odds ratio of 
1.24. Another study using EHR 
showed (2015- 2017) found no 
association.




Marijuana
Reversible Vasoconstriction Syndrome

Author: Mikami T  et al 

PMID: 33028773
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Marijuana
Reversible Vasoconstriction Syndrome
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For patient info on Marijuana and Brain Health

Radio for informed Patient Counseling on 
Marijuana 


