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CASE REPORT 

 

Sudden unexpected death under acute influence of cannabis.  

 

Abstract 

The acute toxicity of cannabinoids is said to be low and there is little public awareness of the 

potentially hazardous cardiovascular effects of cannabis, e.g. marked increase in heart rate 

or supine blood pressure. We describe the cases of two young, putative healthy men who 

died unexpectedly under the acute influence of cannabinoids. To our knowledge, these are 

the first cases of suspected fatal cannabis intoxications where full postmortem investigations, 

including autopsy, toxicological, histological, immunohistochemical and genetical 

examinations, were carried out. The results of these examinations are presented. After 

exclusion of other causes of death we assume that the young men experienced fatal 

cardiovascular complications evoked by smoking cannabis. 
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Introduction 

It is estimated that in 2009, between 125 and 203 million people of the world population aged 

15-64 corresponding to between 2.8% and 4.5%) had consumed cannabis at least once in 

the past year1. Herbal cannabis contains more than 60 cannabinoids, which are only found in 

the plant genus Cannabis. Δ9-tetrahydrocannabinol (THC) is considered to be the most 

potent psychoactive agent2. Cannabinoid-related psychological and physiological effects are 

well reported3-8.The acute toxicity of cannabinoids is said to be low3 and there is little public 

awareness of the potentially hazardous cardiovascular effects associated with the 

consumption of cannabis. Compared to high-nicotine cigarettes, cannabis is considered to 

induce significantly higher heart rates, cardiac output, blood pressure, and venous carboxy-

hemoglobin levels, which significantly reduces exercise time until the onset of anginal 

symptoms9. Several, assumably cannabinoid-triggered arrhythmias and myocardial 

infarctions have been described10-18. However, none of these cases mentions blood levels of 

THC at the time of occurrence of the cardiovascular event. Fatal cannabis intoxications have 

been described as well19,20; full post-mortem histopathological examinations were not carried 

out though. Post-mortem toxicological analyses revealed THC-levels in whole blood between 
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2 and 22 μg/l20. A young soldier who had vainly tried to commit suicide by smoking cannabis 

spent 4 days in coma and claimed afterwards that others had used this method effectively 

before21. Naturally, diagnoses of death due to cannabis intoxication without autopsy, full 

histopathological examinations, serum markers of myocardial necrosis and genetic analyses 

is not assured according to actual standards22,23,24 and must leave questions unanswered.  

 

We describe the cases of two young men who died unexpectedly under the acute influence 

of cannabinoids. To our knowledge, these are the first cases of fatal cannabis smoking 

where full postmortem investigations were carried out. 

 

 

Case reports 

Postmortem investigations (autopsy, toxicological, histological and immunohistochemical 

examinations) were performed according to medicolegal standards22,23,24. For the 

toxicological analyses, a general unknown screening was performed using the 

immunoassays, GC/MS and HPLC-DAD. THC and its metabolites were determined by 

GC/MS using deutered standards. This method was fully validated. Immunohistochemical 

reactions were performed with the antibody C5b-9 (monoclonal mouse anti-human, Abcam 

Inc., Cambridge, USA). A targeted mutational analysis of the major concerned ion-channel 

genes SCN5A (NC_008934), KCNH2 (NC_008916), KCNQ1 (NG_008935), and of the 

cardiac ryanodine receptor gene RyR2 (NG_008799) including 29 exons (3, 8, 10, 12, 14, 

15, 37, 41, 44-47, 49, 50, 83, 88-90, 93-96, 97, 99-103, 105) was performed using 

polymerase chain reaction (PCR) with published25,26 and redesigned primers (primer 

sequences upon request). Genes with a rare frequency are not completely screened so far. 

Direct sequencing of the amplicons was performed as described previously25. 

 

Case 1 

A 23-year-old male without known relevant illnesses suddenly collapsed while using public 

transport and died after 40 min of unsuccessful cardiopulmonary resuscitation with a clinical 

picture of ventricular fibrillation. A small amount of marijuana was found in his pockets.  

Autopsy revealed a young man of slim build (BMI 21.3, 77.7 kg, >0.6 of the body weight). 

Macromorphological findings did not identify the cause of death. The interior organs were 

highly congested with blood. Beginning arteriosclerotic changes of the abdominal aorta and 

all three major coronary vessels were seen as well as a remarkable hypertrophy of the 

cardiac muscle (480 g). There was no significant thickening of the heart ventricles (right 

chamber: 3 mm, left chamber: 13 mm). The lungs exhibited oedema (right lung, 0.74 kg/ left 

lung, 0.72 kg).   
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Histopathological examinations showed different signs of a cardiac hypertrophy and a 

thrombus formation in a small cardiac vessel (Fig. 1). Immunohistochemical reaction of the 

cardiac muscle with C5b-9 antibody showed negative results. There were no signs of an 

infectious disease, however signs of hypertrophy (enlarged myocyte nuclei, interstitial 

fibrosis) could be revealed. Both lungs showed protein-rich oedema with several iron-

negative macrophages, severe blood-congestion with microscopic bleedings and a 

cholesterol granuloma (Fig.2).  

Toxicological examinations proved the acute influence of cannabis (femoral blood: THC 5.2 

ng/ml, 11-OH-THC 1.8 ng/ml, THC-COOH 12.9 ng/ml; brain tissue: THC 13.4 ng/g, 11-OH-

THC 7.0 ng/g, THC-COOH 4.3 ng/g). Screening tests for other common drugs showed 

negative results.  

Postmortem genetic analysis of the most common genes, associated with potentially lethal 

channelopathies27, such as long QT syndromes (LQTS; genes KCNQ1, KCNH2, SCN5A), 

the Brugada syndrome (BrS; gene SCN5A), or catecholaminergic polymorphic ventricular 

tachycardia (CPVT; gene RyR2) detected polymorphisms in relevant genes (KCNQ1, 

KCNH2, SCN5A, RyR2). These polymorphisms do not change the amino-acid formation of 

the genes. 

 

As there is no known medical history and as both cardiac chambers showed normal 

thicknesses, we assume a dilatative cardiomyopathy as explanation for the hypertrophy of 

the cardiac muscle. We concluded that death occurred most possibly due to cardiac 

arrhythmia with cardiac hypertrophy and consecutive stasis-associated thrombus formation 

of a small cardiac vessel under the acute influence of cannabis.  

 

Case 2 

A 28-year-old male with a history of substance abuse (alcohol, amphetamines and cocaine 

until about 2 years before death; occasionally cannabis), but without known cardiovascular 

diseases was found dead at home by his girlfriend. Next to the body an ashtray, rolling paper 

and a sealable plastic bag containing remnants of marijuana were found.  

The autopsy showed a young man of athletic build (BMI 25.5, 91 kg). No 

macromorphologically visible cause of death could be found. The interior organs were highly 

congested with remarkably fluid blood. Neither the cardiac muscle (430 g; <0.5 of the body 

weight) nor the great and coronary artery vessels revealed pathological findings. Both lungs 

exhibited oedema (right lung, 0.88 kg/ left lung, 0.77 kg). The urinary bladder contained 400 

ml of urine. 

Histopathological examinations of the heart showed several foci of single cell necrosis 

(Figure 3) and a negative immunohistochemical reaction with C5b-9 antibody. There were no 
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signs of an infectious disease. Furthermore, protein-rich oedema of the lungs with severe 

blood-congestion, microscopic bleedings and several iron-negative macrophages similar to 

Case 1 were seen.  

Toxicological examinations proved the acute influence of cannabis (femoral blood: THC 1.9 

ng/ml, 11-OH-THC 0.8 ng/ml, THC-COOH 10.1 ng/ml; brain tissue: THC 6.3 ng/g, 11-OH-

THC 2.3 ng/g, THC-COOH 2.3 ng/g). General unknown screening for other common drugs 

was negative with the exception of nicotine and caffeine levels.  

Chemical examinations showed an elevation of myoglobin (femoral blood: 5050 ng/ml, 

reference range < 90 ng/ml) and gave a normal result for troponin T (femoral blood: 13 ng/l, 

reference range < 14 ng/l).  

Postmortem genetic analysis of the most common genes, associated with potentially lethal 

channelopathies27, such as LQTS (genes KCNQ1, KCNH2, SCN5A), BrS (gene SCN5A), or 

CPVT (gene RyR2) detected polymorphisms in relevant genes (KCNQ1, KCNH2, SCN5A, 

RyR2). However, these polymorphisms do not change the amino-acid formation of the 

genes. 

 

We concluded that death occurred due to acute global cardiac failure under the acute 

influence of cannabis. 

 

 

Discussion 

After exclusion of other causes of death we assume that the young men died from 

cardiovascular complications evoked by smoking cannabis. In Case 1 signs of an underlying 

dilatative cardiomyopathy were found which makes a sudden cardiac death highly 

probable24. In Case 2 no distinct underlying cardiovascular diseases could be revealed which 

leaves space for interpretation; the elevation of myoglobin could be explained by long-lasting 

resuscication efforts. Both men showed protein-rich pulmonary oedema and severe blood-

congestion with microscopic bleedings. Numerous iron-negative macrophages were found. 

Microscopic bleedings in the lung tissue might be the result of drug-induced hypoxia28. 

Alveolar macrophage exudation is considered to be a major pulmonary effect of smoking 

cannabis29; cholesterol granulomas (as seen in Case 1, Fig. 2) surrounded by multinucleated 

giant cells could also be found in rats exposed to marijuana smoke30.  

 

The assumption of fatal heart failure in both cases is corroborated by the acute effects of 

marijuana, including a marked increase in heart rate that may result in cardiac ischemia in 

susceptible individuals, lesser increases in cardiac output, supine blood pressure and 

postural hypotension9,15. We assume the deaths of these two young men occurred due to 
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arrhythmias evoked by smoking cannabis; however this assumption does not rule out the 

presence of predisposing cardiovascular factors.  

 

The thrombus formation in a small cardiac vessel would (Case 1) fits to other described 

vascular complications of marijuana like venous thrombosis or Raynaud’s phenomenon8. 

This could fit with the finding that cannabis induces ischemic ST-segment depression due to 

increased myocardial oxygen demand and decreased myocardial oxygen delivery at the 

onset of exercise-induced angina pectoris6. 

 

One could also consider a significant but subclinical arterial hypertonia that might have been 

worsened by smoking cannabis9, potentially leading to a hypertensive crisis. However both 

cases do not show specific macromorphological signs and direction-giving medical findings 

(e.g. from general practitioners) do not exist.  

 

The absolute risk of cannabis-related cardiovascular effects can be considered to be low, as 

the baseline risk for most cannabis smokers is low and cannabis-induced changes are 

transient8,18. The risk of myocardial infarction is elevated almost 5-fold in the hour after 

smoking cannabis and declines rapidly afterwards14. Consequently, the relative risk for 

cardiovascular effects is most probably increased within this period. Persons who are at high 

risk for cardiovascular diseases are even recommended to avoid the use of cannabis15. The 

intravenous LD50 for THC in rats is considered to be 28.6 mg (27.4 – 29.85 mg) per 

kilogram31, corresponding to an estimated intravenous lethal dose in humans of around 2000 

mg in total or 30 mg per kilogram3. Nevertheless, it is impossible to predict how certain 

individuals respond to cannabis smoke, as underlying illnesses and complicating factors20 

may be unknown.  

 

The presented cases highlight the potentially hazardous cardiovascular effects of cannabis in 

putative healthy young persons.  

 

 

Figures 

Figure 1 Part of a thrombus within a small artery located within the epicardial fat tissue 

(Elastica van Gieson staining, bar = 100 µm). 

 

Figure 2 Granulomatous inflammation with acicular cholesterol-like spaces surrounded by 

multinucleated giant cells (H&E staining, bar = 200 µm). 
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Figure 3 Focus of single cell necrosis (H&E staining, bar = 200 µm). 

 

 

References 

 

1. United Nations Office on Drugs and Crime (2011) World Drug Report  2011 http://www.unodc.org/documents/data-

and-analysis/WDR2011/WDR2011-web.pdf 

2. Ashton CH (2001) Pharmacology and effects of cannabis. Br J Psych 178:101-106 

3. Nahas GG (1972) Toxicology and pharmacology of Cannabis sativa with special reference to δ-9-THC. Bull Narcot 

24:11-29 

4. Johns A (2001) Psychiatric effects of cannabis. Br J Psych 178:116-122 

5. Walker JM, Huang SM (2002) Cannabinoid analgesia. Pharmacol Ther 95:127-135 

6. Aronow WS, Cassidy J (1974) Effect of marijuana and placebo-marijuana smoking on angina pectoris. N Engl J Med 

291:65-67 

7. Hall W, Solowij N (1998) Adverse effects of cannabis. Lancet 352:1611-1615 

8. Aryana A, Williams MA (2007) Marijuana as a trigger of cardiovascular events: Speculation or scientific certainty? Int 

J Cardiol 118:141-144 

9. Aronow WS, Cassidy J (1975) Effect of smoking marihuana and of a high-nicotine cigarette on angina pectoris. Clin 

Pharmacol Ther 17:549-554  

10. Charles R, Holt S, Kirkham N (1979) Myocardial infarction and marijuana. Clin Toxicol 14:433-438 

11. Collins JSA, Higginson JDS, Boyle D McC, Webb SW (1985) Myocardial infarction during marijuana smoking in 

ayoung female. Eur Heart J 6:637-638 

12. Podczek A, Frohner K, Steinbach K (1990) Acute myocardial infarction in juvenile patients with normal coronary 

arteries. Int J Cardiol 30:359-361 

13. Pearl W, Choi YS (1992) Marijuana as a cause of myocardial infarction. Int J Cardiol 34:353-354 

14. Mittleman MA, Lewis RA, Maclure M, Sherwood JB, Muller JE (2001) Triggering myocardial infarction by marijuana. 

Circulation 103:2805-2809 

15. Sidney S (2002) Cardiovascular consequences of marijuana use. J Clin Pharmacol 42:64S-70S 

16. Caldicott DGE, Holmes J, Roberts-Thomson K, Mahar L (2005) Keep off the grass: marijuana use and acute 

cardiovascular events. Eur J Emerg Med 12:236-244 

17. Lindsay AC, Foale RA, Warren O, Henry JA (2005) Cannabis as a precipitant of cardiovascular emergencies. Int J 

Cardiol 104:230-232 

18. Karch SB (2006) Cannabis and Cardiotoxicity. Forensic Sci Med Pathol 2:13-18. 

19. Heyndrickx A (1969) Toxicological study of a fatal intoxication by man due to cannabis smoking. J Pharm Belg 

24:371-376 

20. Bachs L, Morland H (2001) Acute vascular fatalities following cannabis use. Forensic Sci Int 124:200-203 

21. Gourves J, Viallard C, Leluan D, Girard JP, Aury R (1971) A case of coma due to cannabis smoking. Presse Med 

79:1389-1390 

22. Brinkmann B (1999) Harmonisation of medico-legal autopsy rules. Committee of Ministers. Council of Europe. Int J 

Leg Med 113:1–14 

23. Paul LD, Musshoff F, Untergruppe „Richtlinienerstellung“ des Arbeitskreises Qualitätssicherung et al. (2009) Richtlinie 

der GTFCh zur Qualitätssicherung bei chemisch-toxikologischen Analysen. Toxichem Krimtech 2009;76(3):142-176 

24. Basso C, Burke M, Fornes P, Gallagher PJ, de Gouveia RH, Sheppard M, Thiene G, van der Wal A: Guidelines for 

autopsy investigation of sudden cardiac death. Virchows Arch 2008; 452:11-18 

25. Splawski I, Shen J, Timothy KW, Lehmann MH, Priori S, Robinson JL, Moss AJ, Schwartz PJ, Towbin JA, Vincent GM 

Keating MT (2000) Spectrum of mutations in long-QT syndrome genes. KVLQT1, HERG, SCN5A, KCNE1, and 

KCNE2. Circulation 102:1178–1185 

http://www.unodc.org/documents/data-and-analysis/WDR2011/WDR2011-web.pdf
http://www.unodc.org/documents/data-and-analysis/WDR2011/WDR2011-web.pdf


Page 8 of 11

Acc
ep

te
d 

M
an

us
cr

ip
t

 7 / 7 

26. Tiso N, Stephan DA, Nava A, Bagattin A, Devaney JM, Stanchi F, Larderet G, Brahmbhatt B, Brown K, Bauce B, 

Muriago M, Basso C, Thiene G, Danieli GA, Rampazzo A (2001) Identification of mutations in the cardiac ryanodine 

receptor gene in families affected with arrhythmogenic right ventricular cardiomyopathy type 2. Hum Mol Genet 

10:189–194 

27. Kauferstein S, Kiehne N, Neumann T, Pitschner HF, Bratzke H (2009) Plötzlicher Herztod bei jungen Menschen durch 

kardiale Gendefekte. Dtsch Arztebl Int 106:41-47. 

28. Gillet DG, Fort GT (1978) Drug-induced lung disease. In: Thurlbeck WM, Abell MR (eds) The lung: structure, function 

and disease. Williams and Wilkins Comp, Baltimore, 21-42 

29. Tomashefski JF, Felo JA (2004) The pulmonary pathology of illicit drug and substance abuse. Curr Diagnostic Pathol 

10:413-426 

30. Fleischman RW, Baker JR, Rosenkrantz H (1979) Pulmonary pathologic changes in rats exposed to marijuana smoke 

for 1 year. Toxicol Appl Pharmacol 47:557-566 

31. Philipps RN, Turk RF, Forney RB (1971) Acute toxicity of Δ9-tetrahydrocannabinol in rats and mice. Proc Soc Exp 

Biol Med 136:260-263 



Page 9 of 11

Acc
ep

te
d 

M
an

us
cr

ip
t

Figure 1

http://ees.elsevier.com/fsi/download.aspx?id=272208&guid=bdd9fcf2-0434-479d-b4ba-5c2f978931ce&scheme=1


Page 10 of 11

Acc
ep

te
d 

M
an

us
cr

ip
t

Figure 2
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Figure 3
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