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Electronic dance music festivals have gained notoriety in the critical care and emergency medicine fields due to
an alarming incidence of hospitalizations and deaths related to the high prevalence of recreational drug use. Rec-
reational drug use toxicity, in part related to sympathomimetic toxidromes, may cause hyponatremia, seizures,
rhabdomyolysis, hyperkalemia, acidosis, coagulopathy, circulatory shock, multi-organ failure, and even death.
This wide-ranging syndrome has been referred to as psychostimulant drug-induced toxicity. Rapid onsite diag-
nosis and treatment, with attention to the A-B-Cs of clinical emergencies, is essential to preserve life. We
describe a patient presenting with the highest recorded core temperature in a survivor of psychostimulant
drug-induced toxicity, and emphasize management principles of this life-threatening and increasingly prevalent
condition.

© 2022 Published by Elsevier Inc.
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1. Introduction

Electronic dance music festivals (EDMFs) have gained notoriety
due to an alarming incidence of hospitalizations and deaths owing to
the high prevalence of recreational drug use [1,2]. At least 68 deaths
have been attributed to synthetic “club drugs” or entactogens at music
festivals in the preceding 15 years prior to a 2015 analysis [3]. Literature
regarding management of onsite complications remains sparse.

This case report stems from an EDMF in Los Angeles, California
that took place in July 2021. The onsite medical facility established
30 cots in addition to one critical care area with two ice water immer-
sion baths (Fig. 1). Staffing was present with the capability to provide
medical care encompassing first aid through ACLS.

2. Case report

A 31-year-old male reported ingesting one pill containing 137.9 mg
ofMDMA, followed by a second pill containing 100mgofMDMAa short
time after (both doses and formulations remain unverified). Later dur-
ing the event, he collapsed and was carried to the medical tent by his
friends appearing toxic on presentation. Physical exam was notable for
mydriasis, clonus, cool yet diaphoretic skin, and unresponsive mental
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status. His blood pressure was 80/30 mmHg with a heart rate of
190 bpm in cardiac rhythm visualized on a LIFEPAK 15 portable cardiac
monitor consistent with supraventricular narrow-complex tachycardia.
Synchronized cardioversion was performed at 100 J without success;
cardioversion was repeated 150 J, again without success. An ECG was
not performed due to the patient's unstable vital signs, but adenosine
6 mg IV was presumptively administered, without response; 12 mg IV
was next administered, again without resolution of his tachycardia.
His rectal temperature was then found to be 42.5 °C (108.5 °F),
and the medical team prepared the patient for immediate ice-water
submersion in a previously prepared 200-gal horse water trough,
which served as the ice water tub. Despite submersion, the patient's
core temperature increased to 43.2 °C (109.7 °F). In this prehospital
setting, three liters or cold normal saline was rapidly administered via
peripheral and intraosseous access. He received 100 mg of rocuronium
intravenously and a laryngeal mask airway was placed. Intravenous
midazolam was administered every five minutes due to refractory
hyperthermia. The patient was submerged for 40 min until he reached
a temperature of 38.8 °C (102.0 °F). After removal from the ice bath,
rapid sequence endotracheal intubation was performed using a second
dose of rocuronium. The patient was transported to a tertiary care facil-
ity and admitted to the ICU with critical multiorgan dysfunction. His
urine toxicology report on admission was presumptively positive for
amphetamines and benzodiazepines; neither confirmatory nor serum
toxicology studieswere able to be sent at the timeof admission.His hos-
pital course was complicated by rhabdomyolysis and acute renal failure
oxicity with severe hyperthermia: Rapid onsite treatment and clinical
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Fig. 1.Medical field tent used at the music festival.
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(Fig. 2) requiring hemodialysis; organ dysfunction otherwise recovered
over the subsequent weeks.
3. Discussion

The use of 3,4-methylenedioxymethamphetamine (MDMA),
known as “Molly” in powder form and “ecstasy” in pill form, is com-
mon at EDMFs [4]. Sympathomimetic properties elevate core body
temperature, while euphoric effects encourage increased physical
activity and distract the user from dangerous hyperthermia [5,6].
Toxicity may also causemultiple-organ damage [6-8]. This syndrome
has been referred to as psychostimulant drug-induced toxicity
(PDIT) [9]. Our case highlights the highest recorded core tempera-
ture in a survivor of a sympathomimetic toxidrome, to our knowl-
edge [10,11].

MDMA-induced hyperthermia is due to a variety of synergistic
factors including release of the neurotransmitters; alpha-1 and
beta-3 sympathomimetic effects; and indirect effects on mitochon-
drial uncoupling [7,8,11]. The commonality between the pathophys-
iology of MDMA-induced hyperthermia and serotonin syndrome has
been noted [5,6]. If left untreated, core temperatures rising greater
than 42.0 °C increase the risk of mortality [7,12]. Renal failure is
precipitated by myoglobinuria-induced acute tubular necrosis [7].
Specific to EDMF, volume depletion and intense muscular activity
leading to myocyte necrosis appear to be the most frequent contrib-
uting factors.
2

The benefit of prompt management cannot be overstated. Cooling
methods should be prioritized and initiated in the prehospital field,
prior to transport to the nearest capable receiving facility [2]. Classic
toxicology teaching recommends reducing the core temperature
below 40 °C within the first 30 min of care [13]. Cardiac arrest has
been reported in several cases at EDMF when hyperthermia was not
treated onsite early and aggressively with ice water immersion [4,10].
Our patient took nearly 40 min to cool, which is twice the normal dura-
tion in these authors' experience. Intravenous short-acting benzodiaze-
pines may be utilized as adjuncts to treat the sympathomimetic effects
of psychostimulants. Non-depolarizing neuromuscular blocking agents
should be considered in refractory cases to break the cycle of heat
generation [5,10].

Focus should simultaneously be trained on the patient's airway,
breathing and circulation. It is prudent to avoid succinylcholine due to
potential complications of hyperkalemia from myocyte necrosis. Keta-
mine is an option as an induction agent for intubation in these patients.
As patients in critical condition often havemetabolic acidosis from renal
injury and organ ischemia, hyperventilation is recommended initially.
Circulatory shock may ensue and should be treated early with volume
resuscitation [8,10].

This case of PDIT resulting in the highest recorded core temperature
in a survivor of sympathomimetic drug toxicity highlights the impor-
tance of early aggressive pre-hospital care. More research is needed in
pre-hospital management of drug-induced toxicities at mass gathering
events, though we acknowledge the barriers inherent in evaluating
critical illness in an uncontrolled setting.
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