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Abstract  Marijuana abuse is rapidly growing and currently it is the most common drug of abuse in the United 

States due to increased legalization for recreational and medicinal use. Delta 9-tetrahydrocannibol, the main 

psychoactive compound in marijuana, acts via the endocannabinoid system to elicit various cardiovascular 

physiological effects, and has been associated with many adverse cardiovascular effects such as acute coronary 

syndrome, arrhythmias, and sudden cardiac death that have previously been reported by our group and others. We 

present a case of a 30-year-old African-American male with no cardiovascular disease (CVD) risk factors with 

recurrent ST-segment elevation myocardial infarctions (STEMI) whose coronary angiography revealed recurrent 

100% occlusion of the left anterior descending artery (LAD) in the setting of marijuana smoking. It was the patient’s 

third STEMI with 100% occlusion of the LAD with each STEMI secondary to thrombosis of a different region of 

the LAD. Marijuana use was confirmed by urine toxicology screening at each STEMI presentation. Coronary 

angiography on multiple occasions was negative for stenosis of other epicardial coronary arteries, and coronary 

calcium scoring was zero. Evaluation for other cardiovascular risk factors including family history of premature 

coronary artery disease, dyslipidemia, diabetes, and hypercoagulable disorders was negative.  Further studies are 

required to elucidate the mechanisms of marijuana-associated coronary thrombosis and myocardial infarction. 
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1. Introduction 

Marijuana is the most commonly abused illicit drug in 

the United States, with rates of use expected to rise given 

increasing legalization for recreational and medical use [1]. 

Delta 9-tetrahydrocannabinol (THC), the primary psychoactive 

compound in marijuana, and related cannabinoid agonists 

interact with the endocannabinoid cannabinoid system through 

two G protein-coupled membrane receptors, CBR1 and 

CBR2, which are diffusely expressed throughout various 

tissues and organ systems [2]. CBR1 is heavily distributed 

within the central, peripheral sensory and autonomic 

nervous systems and is the primary target of THC, 

mediating the majority of cardiovascular effects via 

activation of the sympathetic nervous system, but CBR1 

receptors are also located in the myocardium and vascular 

endothelium [3,4,5].  

The most common cardiac manifestation of marijuana 

use in humans is tachycardia, which is attributed to 

cannabis-mediated activation of sympathetic nervous 

system activity and inhibition of parasympathetic nervous 

system activity [6,7]. Additional cardiovascular manifestations 

of marijuana use include elevation of systolic and  

diastolic pressures, and increased myocardial oxygen 

demand and decreased oxygen supply due to elevation of 

carboxyhemoglobin from inhalation of combustion 

products [8,9].  

Electrophysiologic manifestations, bradyarrhythmia, 

and tachyarrhythmias have been extensively reported with 

marijuana use, including atrial fibrillation and flutter 

[10,11,12], and ventricular tachycardia, fibrillation, and 

asystole [13,14,15]. Marijuana has also been reported to 

cause acute coronary syndrome, including unstable angina, 

and acute myocardial infarction, including NSTEMI and 

STEMI [16,17,18].  

We here present a case of recurrent STEMI associated 

of heavy marijuana smoking with three episodes revealing 

100% occlusion of different segments of the LAD and 

coronary angiograms showing otherwise patent and 

nonstenotic arteries.  
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2. Case Presentation 

A 27-year-old African-American male presented with 

sharp precordial chest pain of six-hour duration with 

radiations to the left arm. The patient had a smoking 

history of marijuana where he smoked marijuana at least 

twice daily since he was a teenager. The patient had a 

previous history of STEMI at 24 years of age for which he 

underwent percutaneous coronary intervention (PCI) with 

balloon angioplasty (Image 1) of the mid-LAD, and was 

prescribed thereafter but poorly compliant with medication 

regimen of dual antiplatelet therapy (DAPT) with aspirin 

and prasugrel, high intensity atorvastatin, metoprolol succinate, 

and enalapril. Family history was not significant for 

coronary artery disease or sudden cardiac death. 

Upon presentation, patient was hemodynamically stable. 

12 lead electrocardiogram (ECG) revealed sinus rhythm at 

a rate of 72 bpm with ST segment elevation (STE) in  

limb leads II, III, and aVF and in precordial leads V3-V6 

(Image 2). Serial troponin levels were initially negative 

but uptrended to a peak of 39.46 and subsequently 

downtrended. 

 

Image 1. Patient’s first STEMI at 24 years of age for which he underwent PCI with balloon angioplasty. Angiography showing occlusive filling defect 

compatible with thrombotic occlusion of the mid LAD pre-angioplasty (left) and post-angioplasty (right) 

 

Image 2. ECG on presentation at age 27, significant for STE in II, III, aVF, and V3 –V6 



 American Journal of Medical Case Reports 165 

 

 

Image 3. 2nd STEMI at 27 years of age for which he underwent PCI with balloon angioplasty of LAD, with angiography showing occlusive filling 

defect compatible with thrombotic occlusion of the mid LAD pre-balloon angioplasty (left) and post-balloon angioplasty (right) 

The patient was loaded with aspirin, clopidogrel, and 

heparin, and underwent PCI with balloon angioplasty of a 

100% mid-LAD stenosis (image 3). Urine toxicology was 

positive for THC. 2D Transthoracic echocardiography (TTE) 

showed distal septal, anterior, and apical hypokinesis with 

reduced ejection fraction estimated at 40%. Patient was 

subsequently discharged on aspirin, prasugrel, atorvastatin, 

metoprolol succinate, and enalapril. 

The patient represented at 30 years of age with sudden 

onset precordial sharp nonradiating chest pain that awoke 

him from sleep. The pain was associated with intermittent 

shortness of breath and nausea. The patient endorsed 

episodes of chest pain with exertion at least once a month 

prior to his presentation, episodes of chest pain that 

usually lasted 5 minutes and were relieved with rest. Patient 

endorsed continuing to smoke marijuana twice a day. 

Patient had undergone coronary calcium scan a few months 

prior to presentation with a cardiac calcium score of zero.  

Upon presentation, patient was hemodynamically stable. 

12 lead ECG revealed sinus rhythm at a rate of 68 bpm 

with STE in V2-V4 (Image 4). Serial troponins were 

initially negative but uptrended to a peak of 90.94 prior 

and subsequently downtrended. Urine toxicology was 

positive for THC. 

 

Image 4. ECG on presentation at age 30, significant for STE in V2-V4 
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Image 5. 3rd STEMI at age 30 for which he underwent PCI with deployment of DES, with angiography showing occlusive filling defect compatible 

with thrombotic occlusion of the proximal LAD (left) and restored LAD flow upon deployment of DES (right) 

Patient was loaded with aspirin and ticagrelor, and 

underwent PCI with deployment of a drug eluting stent 

(DES) in the proximal LAD. PCI was complicated by 

hypotension and ventricular tachycardia, for which patient 

was commenced on norepinephrine and amiodarone  

drips and an intra-aortic balloon pump was placed with 

concurrent 48-hour heparin infusion. 

TTE showed reduced ejection fraction estimated at 20-

25%, and severe hypokinesis of large areas of the anterior, 

anteroseptal, and apical walls. Patient was subsequently 

discharged on continued DAPT, beta-blocker, high intensity 

statin, and given his reduced EF in the setting of ischemic 

cardiomyopathy, transitioned from enalapril to sacubitril-

valsartan. 

3.  Discussion 

Marijuana (cannabis) and related synthetic cannabinoid 

receptor agonist associated cardiovascular events have 

been extensively reported in the literature. Multiple isolated 

case reports of marijuana associated acute myocardial 

infarction, including NSTEMI and STEMI, have been 

previously documented in the literature [16,17,18,19,20]. 

We present the case of a young male without underlying 

cardiovascular risk factors with a longstanding heavy 

marijuana smoking history and recurrent STEMIs with 

angiographically normal coronary arteries. To our 

knowledge, this is the first case report of recurrent STEMI 

associated with marijuana use. Given the increasing 

prevalence of marijuana use in the US, understanding the 

adverse effects of marijuana on the cardiovascular system, 

in particular the risk of acute myocardial infarction, is of 

great importance. 

Marijuana has been shown to increase the risk of 

myocardial infarction nearly five times within 60 minutes 

after marijuana use and confers a 1.5-3% annual risk  

of an acute cardiovascular event [21]. Cannabis associated 

myocardial infarction has most commonly been reported 

in young men without a previous history of coronary 

artery disease (CAD) and normal coronary angiograms 

[22,23,24]. Analysis of the diverse hemodynamic, physiologic, 

and hematologic effects stimulated by cannabis and 

related cannabinoid receptor agonists illuminates the 

various pathophysiological processes behind cannabis 

consumption and acute myocardial infarction.  

CBR1 activation, as the predominant endocannabinoid 

receptor within the myocardium, vascular endothelium, 

and neurons responsible for autonomic regulation of the 

cardiovascular system, increases cardiac workload and 

oxygen demand via tachycardia [6,7,25], increased afterload 

from elevated systolic blood pressure [26]. Oxygen 

demand-supply mismatch contributing to myocardial 

ischemia is due to decreased oxygen supply from elevated 

levels of carboxyhemolgobin, nearly five times higher 

than seen in tobacco cigarettes, generated from inhalation 

of combustion products [8,9,21,27]. Cannabis derived 

reactive oxygen species, CBR1 mediated endothelial 

dysfunction, and regional arterial vasospasm cause ischemia 

and increase the risk for subtotal to total arterial occlusion 

and downstream infarction [28,29]. The cannabinoid vasoactive 

effect ranges from vasoconstriction to vasodilatation in 

different vascular beds, with the coronary arterial bed likewise 

demonstrating both vasoconstriction and vasodilation [7,30]. 

The interplay of endothelial dysfunction and discrepant 

vasoconstriction and vasodilation causes ischemia and 

infarction with typical coronary angiographic findings of 

slow coronary flow phenomenon [31,32]. Interestingly, 

coronary angiography for our patient revealed TIMI grade 

0 flow (no flow) on cardiac catheterization during his 

second and third STEMI, suggestive of filling defects 

consistent with coronary thrombus and highlighting the 

crucial role of THC mediated thrombosis. 

CBR1 and CBR2 also play an important role in the 

precipitation of acute myocardial infarction via their 

distribution on circulating blood cells including monocytes, 

macrophages, and platelets [33]. THC prolongation 

lipopolysaccharide-stimulated tissue factor protein expression 

in activated monocytes generates a THC dose-dependent 

procoagulant effect [34,35]. Platelet exposure to THC has 
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been shown to increase platelet membrane glycoprotein 

IIb-IIIa and P-selectin in a similar dose-dependent manner 

[36]. Furthermore, cannabinoid metabolites anandamide 

and 2-arachidonoylglycerol have been demonstrated to 

activate platelets [37].  

In summary, we present a case of marijuana induced 

recurrent STEMI in acknowledged heavy marijuana smoking 

with multiple coronary angiograms demonstrating acute 

single vessel filling defects consistent with thrombus 

without atherosclerotic narrowing of other coronary 

arteries. Although long-term cannabis smoking has been 

shown to not be associated with increased cardiovascular 

risk, it has been shown to dramatically increase the acute 

risk of myocardial infarction, as acute as within the first 

hour after consumption [21,38]. Given the vasoactive, 

procoagulant, and prothrombotic properties of THC, 

further studies are needed to understand how these entities 

and their important roles in the pathophysiology of acute 

myocardial infarction specifically interact in THC induced 

myocardial infarction. 
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