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Introduction
Synthetic Cannabinoid Receptor Agonists (SCRAs) 

are a group of products created using plant products 
sprayed with chemical agents that act on cannabinoid 
(CB) receptors. These agents sold as K2 or Spice are a 
pure agonist on CB receptors and are potent compared to 
the tetra hydro cannabinol (THC) [1-5]. Several adverse 
medical and psychiatric effects including seizures, 
cardiovascular adverse events and as well as hyperthermia 
and rhabdomyolysis have been reported [6-8]. Here, 
we report a case of elderly patient with SCRAs-induced 
hyperthermia and cardiac arrest.

Care Presentation
A67-year-oldAfrican American male was brought to 

the Emergency Department (ED) by Emergency Medical 
Services (EMS).  He has a history of polysubstance abuse 
including K2 abuse and has medical and psychiatric 
illnesses.The patient wasfound in the park unresponsive 
and was seen smoking k2 earlier that day according to 
witnesses. 

On arrival, he was unresponsive with vomit on his 
face. The patient was placed on a cardiac monitor while 
preparing for intubation. large-bore intravenous (IV) lines 
and startednormal saline boluses.  The patient had palpable 
carotid pulses, and cardiac monitor demonstrated a heart 
rate of 180 beats per minute with a narrow complex rhythm 
suggesting supraventricular tachycardia (SVT). The patient 
was treated with an initial dose of adenosine 12 mg and 
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the heart rate subsequently reduced to sinus tachycardia 
between 120-140 beats per minute. The blood pressure 
was 92/56 mmHg.  The patient was successful intubated 
and placed on the ventilator. The rectal temperature was 
noted to be 108.2-degree Fahrenheit. Aggressive cooling 
measures were started, but shortly thereafter the patient 
lost his pulse. Cardiopulmonary resuscitation following 
ACLS protocol was initiated with ROSC. His blood pressure 
was 60/40 mmHg. A norepinephrine drip was started. 
Even though the high temperature was likely from K2 the 
decision was made to treat him for possibility of sepsis with 
broad spectrum antibiotics. The patient lost pulse again 
and all measures to resuscitate failed. He was pronounced 
dead. 

Discussion
Several generations of SCRA with a variety of potencies 

have been coming to the market leading to several adverse 
effects [2,6,9]. Sold as non-toxic incense K2 has been 
a cheaper choice for many young adults [10,11]. Our 
group has reported case series of cardiovascular effects 
from SCRAs abuse including in elderly patientsn [12,13]. 
The cardiovascular effects seem to be through several 
mechanisms via ion channels and CB receptors [14-17]. We 
have also reported a case of SCRAs-related hyperthermia 
and renal failure in the past [18]. Rhabdomyolysis and 
renal failure of varying degrees are known complications 
of SCRA. The proposed mechanism for renal effect is 
believed to be thrombotic microangiopathy disease [19].  



2/2

Citation: Barry T, Adamakos F, Pashmforoosh G, Seligson S, Gonzalez LJ, Jaiswa R, Shaw R, Kalantari H, and Hassen GW*. A Case of K2-Abuse with 
Hyperthermia and Cardiac Arrest in an Elderly Patient. ES J Case Rep. 2020; 1(2): 1007.

ES Journal of Case Reports

Hyperthermia occurs on occasion from SCRAs abuse, but 
the exact mechanism is unknown. 

This is the first known death from presumed SCRAs abuse 
in our ED. Elderly patients are known to have problems 
with prescription opioid medication and substance abuse 
[20-22]. Mental health problems and substance abuse 
complicate therapy for the mental disorder and counseling 
for substance abuse disorder. Even if the exact mechanism 
of SCRAs effect on several organs/ organ systems is not 
fully understood, the effects appear to be predominantly 
mediated via CB receptors. This might be reason for the 
severity of adverse clinical and psychiatric effects than 
those seen from THC5. In addition, physiological changes 
in elderly can contribute to the severity of the side effects 
of SCRAs as well as other drugs [23-25]. Even the smallest 
amount of drug can have severe adverse effects on elderly 
patients. 

Limitations
No laboratory confirmatory study of body fluids for the 

presence and type of SCRAs and/or the presence of other 
drugs that could cause rhabdomyolysis such as Cocaine.

Conclusion
Serious adverse effects including death can occur from 

SCRAs abuse. The very young and the very old patients are 
at a higher risk. SCRAs can affect elderly patient leading 
to complications such as hyperthermia and cardiac 
arrest. Elderly patients may have exaggerated reaction 
to durgs due to comorbidities, physiological changes and 
polypharmacy.

References
1. nyregion/k2-overdose-spike-in-new-york-at-least-130-cases-this-

week-alone.html.

2. Castaneto, M. S. et al. Synthetic cannabinoids: epidemiology, 
pharmacodynamics, and clinical implications. Drug Alcohol 
Depend144, 12-41.

3. Ford, B. M., Tai, S., Fantegrossi, W. E. & Prather, P. L. Synthetic Pot: Not 
Your Grandfather’s Marijuana. Trends Pharmacol Sci38, 257-276.

4. Mills, B., Yepes, A. & Nugent, K. Synthetic Cannabinoids. Am J Med 
Sci350, 59-62.

5. Fantegrossi, W. E., Moran, J. H., Radominska-Pandya, A. & Prather, P. L. 
Distinct pharmacology and metabolism of K2 synthetic cannabinoids 
compared to Delta(9)-THC: mechanism underlying greater toxicity? 
Life Sci97, 45-54.

6. Alipour, A., Patel, P. B., Shabbir, Z. & Gabrielson, S. Review of the many 
faces of synthetic cannabinoid toxicities. Ment Health Clin9, 93-99.

7. Mir, A., Obafemi, A., Young, A. & Kane, C. Myocardial infarction 
associated with use of the synthetic cannabinoid K2. Pediatrics128, 
e1622-1627.

8. Roy, A. A. et al. The rise in K2 use with varying clinical symptoms and 
the potential for ED crowding. Am J Emerg Med33, 582.

9. Basavarajappa, B. S. & Subbanna, S. Potential Mechanisms Underlying 
the Deleterious Effects of Synthetic Cannabinoids Found in Spice/K2 
Products. Brain Sci9.

10. Hassen, G. W. et al. Analysis of K2 products sold as incense. Am J 
Emerg Med36, 1307-1309. 

11. Hassen, G. W. et al. K2 types and their contents: are product 
disclosures true? Am J Emerg Med33, 845-846.

12. Reyes, H. A. et al. Effect of Synthetic Cannabinoids in Older Adults. J 
Am Geriatr Soc65, 2115-2117.

13. Von Der Haar, J. et al. Synthetic Cannabinoids and Their Effects on the 
Cardiovascular System. J Emerg Med50, 258-262.

14. Young, A. C. et al. Cardiotoxicity associated with the synthetic 
cannabinoid, K9, with laboratory confirmation. Am J Emerg Med30, 
1320 e1325-1327.

15. Krylatov, A. V. et al. Significance of cardiac cannabinoid receptors 
in regulation of cardiac rhythm, myocardial contractility, and 
electrophysiologic processes in heart]. Izv Akad Nauk Ser Biol, 35-44 
(2007).

16. Maslov, L. N. et al. Paticipation of cannabinoid receptors in the 
regulation of cardiac rhythm and cardiac contractility]. Ross Fiziol Zh 
Im I M Sechenova92, 429-439 (2006).

17. Maslov, L. N. et al. Role of cannabinoid receptors in the regulation 
of cardiac contractility during ischemia/reperfusion. Bull Exp Biol 
Med142, 557-561.

18. Sweeney, B. et al. Hyperthermia and severe rhabdomyolysis from 
synthetic cannabinoids. Am J Emerg Med34, 121 e121-122.

19. Karass, M. et al. Thrombotic microangiopathy associated with 
synthetic cannabinoid receptor agonists. Stem Cell Investig4, 43.

20. Marcus, M. T. Alcohol and other drug abuse in elders. J ET Nurs20, 
106-110 (1993).

21. Jach, L. Alcohol and drug problems in the elderly. Perspect Addict 
Nurs5, 6-7 (1995).

22. 22 Simoni-Wastila, L. & Yang, H. K. Psychoactive drug abuse in 
older adults. Am J Geriatr Pharmacother4, 380-394.

23. Boss, G. R. & Seegmiller, J. E. Age-related physiological changes and 
their clinical significance. West J Med135, 434-440 (1981).

24. Klotz, U. Pharmacokinetics and drug metabolism in the elderly. Drug 
Metab Rev41, 67-76, (2009).

25. Clegg, A., Young, J., Iliffe, S., Rikkert, M. O. & Rockwood, K. Frailty in 
elderly people. Lancet 381, 752-762.

https://www.nytimes.com/2016/07/15/nyregion/k2-overdose-spike-in-new-york-at-least-130-cases-this-week-alone.html
https://www.nytimes.com/2016/07/15/nyregion/k2-overdose-spike-in-new-york-at-least-130-cases-this-week-alone.html
https://www.ncbi.nlm.nih.gov/pubmed/25220897
https://www.ncbi.nlm.nih.gov/pubmed/25220897
https://www.ncbi.nlm.nih.gov/pubmed/25220897
https://www.ncbi.nlm.nih.gov/pubmed/28162792
https://www.ncbi.nlm.nih.gov/pubmed/28162792
https://www.ncbi.nlm.nih.gov/pubmed/24084047
https://www.ncbi.nlm.nih.gov/pubmed/24084047
https://www.ncbi.nlm.nih.gov/pubmed/24084047
https://www.ncbi.nlm.nih.gov/pubmed/24084047
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6398358/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6398358/
https://www.ncbi.nlm.nih.gov/pubmed/22065271
https://www.ncbi.nlm.nih.gov/pubmed/22065271
https://www.ncbi.nlm.nih.gov/pubmed/22065271
https://www.semanticscholar.org/paper/The-rise-in-K2-use-with-varying-clinical-symptoms-Roy-DeNonno/3449ad6797b7458213829602c8cf5efc9366c239
https://www.semanticscholar.org/paper/The-rise-in-K2-use-with-varying-clinical-symptoms-Roy-DeNonno/3449ad6797b7458213829602c8cf5efc9366c239
https://www.ncbi.nlm.nih.gov/pubmed/30654473
https://www.ncbi.nlm.nih.gov/pubmed/30654473
https://www.ncbi.nlm.nih.gov/pubmed/30654473
https://www.ncbi.nlm.nih.gov/pubmed/29157793
https://www.ncbi.nlm.nih.gov/pubmed/29157793
https://www.ncbi.nlm.nih.gov/pubmed/25827598
https://www.ncbi.nlm.nih.gov/pubmed/25827598
https://www.ncbi.nlm.nih.gov/pubmed/28921516
https://www.ncbi.nlm.nih.gov/pubmed/28921516
https://www.ncbi.nlm.nih.gov/pubmed/26514310
https://www.ncbi.nlm.nih.gov/pubmed/26514310
https://www.ncbi.nlm.nih.gov/pubmed/21802885
https://www.ncbi.nlm.nih.gov/pubmed/21802885
https://www.ncbi.nlm.nih.gov/pubmed/21802885
https://www.ncbi.nlm.nih.gov/pubmed/17352198
https://www.ncbi.nlm.nih.gov/pubmed/17352198
https://www.ncbi.nlm.nih.gov/pubmed/17352198
https://www.ncbi.nlm.nih.gov/pubmed/17352198
https://link.springer.com/article/10.1007/s10517-006-0417-4
https://link.springer.com/article/10.1007/s10517-006-0417-4
https://link.springer.com/article/10.1007/s10517-006-0417-4
https://www.ncbi.nlm.nih.gov/pubmed/26143311
https://www.ncbi.nlm.nih.gov/pubmed/26143311
https://www.ncbi.nlm.nih.gov/pubmed/28607917
https://www.ncbi.nlm.nih.gov/pubmed/28607917
https://www.ncbi.nlm.nih.gov/pubmed/17296542
https://www.ncbi.nlm.nih.gov/pubmed/17296542
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1273316/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1273316/
https://www.tandfonline.com/doi/abs/10.1080/03602530902722679?journalCode=idmr20
https://www.tandfonline.com/doi/abs/10.1080/03602530902722679?journalCode=idmr20
https://www.ncbi.nlm.nih.gov/pubmed/23395245
https://www.ncbi.nlm.nih.gov/pubmed/23395245

	Title
	Introduction
	Care Presentation 
	Discussion
	Limitations
	Conclusion
	References

