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Letters to the Editor

Dr Joksovic and Colleagues Reply

To the Editor: Delirium occurring during substance intoxication 
usually arises within minutes to hours after consumption of 
relatively high doses of certain drugs and generally resolves as the 
intoxication ends within a few hours to days. “Bath salts”–induced 
psychosis and delirium have been described in the literature; 
however, as with many other substances, the etiology remains 
somewhat elusive. This ambiguity is related to the fact that multiple 
products contain multiple cathinone derivatives that have different 
pharmacologic properties and target multiple receptors in the 
brain, primarily dopamine, norepinephrine, and serotonin, further 
complicating the clinical presentation and pathophysiology. 

Several lethal outcomes of bath salts intoxication led the 
US Drug Enforcement Administration to impose an emergent 
ban in 2011 on manufacturing products with mephedrone, 
methylenedioxypyrovalerone (MDPV), and methionine,1 which 
remain the most prevalent compounds sold in the United States 
despite the ban. The reported bath salts–induced delirium, with 
predominating symptoms of altered mental status, hallucinations, 
and combative behavior, included the significant presence of 
neurovegetative symptoms.2 While dysregulation of catecholamines 
and serotonin can be responsible for the frequently described 
symptoms of excessive sweating, hyperthermia, blood pressure 
abnormalities, and other metabolic disturbances, myoclonus and 
hyperreflexia are strongly considered to be hallmarks of serotonin 
toxicity in clinical practice.3 

Although in the majority of cases in the United States MDPV 
was described as a prevalent compound, Spiller et al2 showed the 
significant presence of mephedrone and methylone as well in their 
analysis of multiple available products; both compounds have a 
strong influence on serotonin concentration in the brain.4,5 In 
addition, in described cases of bath salts intoxication, myoclonus, 
which is strongly related to serotonin toxicity,6,7 was present in up 
to 20% of patients.2 While we agree that the reported presentations 
may not be typical, a number of factors contribute to this: (1) 
multiple compounds are present in the variety of products still 
available, (2) these compounds have varying pharmacologic 
properties, and thus (3) they affect multiple neurotransmitters. 

It is important to understand the pathophysiology related to 
the most prevalent substances and their effects on the serotonergic 
system in order to implement better clinical strategies for this 
potentially lethal toxidrome. Further research is required to 
investigate the pharmacologic properties of the multiple chemical 
compounds still present in available products.
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