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Case Report See commentary beginning on page 1126.
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“Bath salts” are a group of synthetic derivatives of cathinone, a naturally occurring psy-
chostimulant found in khat plants. The most common active ingredients, mephedrone, 

methylenedioxypyrovalerone, and methylone, are found to have strong amphetamine-like 
psychoactive properties.1 Smoked, inhaled, injected, or ingested, they have a rapid onset 
of action of 30 to 60 minutes. Reported effects are improved alertness, increased musical 
sensations, heightened libido/sexuality, euphoria, and relaxation,2 caused by rapid release 
and reuptake blockade of primarily dopamine, serotonin, or norepinephrine.3 

We present the case of a 42-year-old woman who developed an acute psychotic reaction 
and serotonin toxicity after an episode of bath salts intoxication.

Case report. Ms A was brought for evaluation to the medical emergency department 
(ED) by police in August 2011 after a friend found her in her apartment acting bizarrely and 
agitated. She seemed to be responding to vivid hallucinations of demons moving through 
the walls and laughing at her. This behavior continued in the ED. She appeared anxious 
and frightened with tearful and labile affect. She was alert and oriented to place, time, and 
person. 

Collateral information obtained from her friend indicated a marked change from baseline 
1 week earlier, and the police report documented that her apartment was found in disarray, 
with pieces of burned aluminum foil found on the kitchen table. 

In the ED, Ms A received lorazepam 2 mg IM, which significantly reduced her agitation. 
The physical examination was significant for restlessness, tremors, generalized hypertonicity 
more pronounced in the lower extremities, shivering with profuse sweating, and flushed skin. 
Vital signs testing revealed a blood pressure of 154/95, pulse of 118 bpm, and temperature 
of 101.9°F (38.8°C), with room O2 saturation of 99%. The initial laboratory work revealed 
a creatine kinase level of 2,114 mU/mL and creatinine level of 3.3 mg/dL, with all other test 
results within normal limits. Aggressive administration of IV fluids was immediately initiated 
to prevent kidney dysfunction due to suspected rhabdomyolysis. In addition to continuous 
hydration, lorazepam 2 mg every 2 to 4 hours and haloperidol 1 mg every 4 hours were recom-
mended for sedation and psychotic symptoms, and these medications had a calming effect. 
The patient’s sleep and paranoia improved on day 2 of admission, vital signs normalized 
(blood pressure of 123/74, pulse of 84 bpm, temperature of 98.5°F [36.9°C]), and creatinine  
kinase and creatine levels decreased to 114 mU/mL and 1.3 mg/dL, respectively.

Ms A recounted buying bath salts online and burning them on aluminum foil, then inhal-
ing the fumes. She had done so intermittently for the last few weeks, initially 20–30 mg per 
night, then escalating to 200 mg prior to her presentation. On day 4, following complete 
resolution of the psychotic symptoms, she was discharged home in stable condition.

Bath salts intoxication can present with mixed psychiatric and/or autonomic symptoms. In 
this case, altered mental status, psychotic symptoms, agitation with vivid paranoid delusions, 
and auditory and visual hallucinations were complicated by hypertension, hyperthermia, 
profuse sweating, flushed skin, restlessness, hypertonicity, tremors, and rhabdomyolysis lead-
ing to acute kidney insufficiency. In this scenario, psychosis can be attributed to a rise in 
dopamine, while neurovegetative symptoms could be serotonin and norepinephrine induced. 
Interestingly, this clinical picture strongly suggests serotonin toxicity in the differential diag-
nosis,4 as mephedrone can rapidly cause an over 950% increase in serotonin level, which is 
almost 10 times more potent than the effect of amphetamines. The effects of mephedrone 
compare equally to the additive effects of amphetamine and ecstasy,3 both well described 
causes of serotonin syndrome. Treatment is usually supportive, requiring hemodynamic 
stabilization, cooling, and benzodiazepines to decrease agitation, seizure-like movements, 
and muscle spasms that can lead to rhabdomyolysis and potentially lethal kidney failure.

To the best of our knowledge, this is the first report that describes a connection between 
bath salts–induced psychosis and serotonin toxicity, which can be a medical emergency. 
Further clinical investigation is required to categorize the effects of the multiple active com-
pounds present in a variety of bath salts products.
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