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To the Editor

Synthetic cannabinoids, commonly known as K2 or Spice, have emerged as a recreational 

drug and an inexpensive alternative to cannabis (1). Currently, there is no antidote for 

synthetic cannabinoid overdose/overintoxication, and clinical care typically only includes 

symptom management. However, naloxone, a drug used to treat opioid overdose, might 

prove beneficial (2,3). Naloxone is a nonselective opioid antagonist increasingly used by 

medical personnel and laypersons to reverse overdose due to the use of opioid analgesics and 

heroin (4).

Why might an opioid receptor antagonist affect a drug that acts on the cannabinoid receptor? 

Studies show that opioid and cannabinoid receptors are colocalized in multiple brain regions 

where they may exist as heterodimeric systems. Both receptors also have cross-modulatory 

pharmacologic effects, including cross-agonism, -antagonism, -sensitization, and -tolerance 

(5,6). Accordingly, several studies suggest that opioid receptor antagonists might counter the 

effects of cannabinoid agonists (2,7).

In April 2015, synthetic cannabinoid-related emergency department visits increased 

dramatically in New York City. In response, the New York City Department of Health and 

Mental Hygiene conducted a public health investigation to gain a better understanding of the 

circumstances, presenting symptoms, and severity of synthetic cannabinoid overdose. 

Twenty-seven medical charts were identified from citywide emergency department records 

and reviewed; 15 met the eligibility criteria for inclusion: patient was admitted to the 

hospital April 10–20, 2015, and synthetic cannabinoid use was documented in the medical 

record. The medical chart review identified four cases with documentation of improved 

symptomology after the administration of naloxone (Table 1). In each of these cases we 
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found evidence of increased responsiveness and/or normalized vital signs after naloxone 

administration. These four cases were of particular interest because there was no evidence of 

recent opioid use (either by self-report or in drug toxicology) that would account for 

symptom improvement after naloxone administration.

In New York City, first responders have been trained to administer naloxone in instances of 

suspected opioid use or respiratory depression. Although these cases tentatively suggest that 

the administration of naloxone led to symptom improvement, this conclusion should be 

made with caution. In each of these cases a number of treatment interventions may have 

been used aiding in resolution of adverse symptoms. In addition, little is known about the 

time course of synthetic cannabinoid overdose, and symptoms may have improved without 

medical intervention. Finally, in two of the four cases there is evidence of alcohol use. 

Opioid antagonists also block alcohol-mediated effects, which may account for some degree 

of symptom improvement (8).

Another interesting finding from these cases is the shared clinical presentation of synthetic 

cannabinoid overdose to opioid overdose (9). The co-occurrence of symptoms such as loss 

of alertness, unconsciousness, and decreased respiratory measures may further demonstrate 

the interrelatedness of endogenous opioid and cannabinoid systems and may add credibility 

to the potential utility of naloxone in cases of synthetic cannabinoid overdose. Again, we 

stress caution in drawing conclusions from only four cases. In addition, because synthetic 

cannabinoids include hundreds of different chemical compounds, their chemical 

composition and resultant neuropharmacology is varied. Therefore, the efficacy of naloxone 

to improve symptoms after synthetic cannabinoid use may vary depending on the exact 

synthetic cannabinoid compound(s) involved. Despite these limitations, these case results 

provide a basis to initiate further investigation into how clinicians might address the adverse 

health consequences of a class of drugs with no presently known antidote.
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