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vital signs’ abnormalities constitute the mainstay of 
therapy. Sedation with benzodiazepines (IV lorazepam or 
diazepam) is used for agitation control. If agitation does 
not improve with the above measures cyproheptadine, 
a histamine-1 receptor antagonist, is suggested as an 
antidote [11]. If Tc is above 41,1°C, immediate sedation, 
paralysis, and endotracheal intubation are necessary 
along with the standard cooling techniques. Prognosis 
is in general favorable and unlike NMS (Table 4), most 
cases with mild to moderate symptoms resolve within 
24 hours [9]. 

3. Malignant Hyperthermia
Malignant hyperthermia (MH) is a progressive, hy-

permetabolic, life-threatening reaction caused by the 
exposure to a volatile anesthetic (e.g. halothane, iso-
flurane etc.) or succinylcholine. A genetic disorder of 
skeletal muscle receptors is the abnormality that leads 
MH-susceptible persons receiving general anesthesia 
to result in excessive muscle contraction, rhabdomy-
olysis, anaerobic metabolism and acidosis [12,13]. The 
most frequent initial clinical signs that usually develop 
within minutes after the administration of the offending 
anesthetic, are hypercarbia (elevated end-tidal CO2), 
tachypnea and sinus tachycardia. Hyperthermia often 
occurs later on the course of MH reaction, along with 
generalized muscle rigidity, masseter muscle rigidity 
and arrhythmias [14,15]. Treatment of MH consists of 
the immediate discontinuation of the anesthetic, the 
optimization of oxygenation and ventilation, man-
agement of cardiac arrhythmias, the administration of 
intravenous dantrolene and correction of laboratory 
and acid-base abnormalities. Cooling techniques can 
be used for patients with Tc above 39 °C [16]. Awareness 
should be raised among emergency medicine physicians 
to the possibility of fatal non-anesthesia triggered MH 
episodes in MH-susceptible persons. People with the 
genetic disorder can present with similar to MH clini-
cal features after exposure to thermal stress, including 

febrile illness or exercise. This disorder is characterized 
as “non-anesthetic” or “awake” malignant hyperthermia 
and it is usually resolved spontaneously or after the 
administration of low dose of oral dantrolene (i.e. 25 
mg orally) [17,18]. 

4. Salicylate toxicity
The best-known salicylate is acetylsalicylic acid 

(aspirin). Patients with salicylate toxicity will present 
with high body temperature, tachycardia, tachypnea 
and lactic acidosis. Acidosis is caused by the interfer-
ence of salicylate with the anaerobic metabolism. The 
acid-base changes that are observed in these cases are 
firstly respiratory alkalosis due to centrally mediated 
hyperventilation, subsequently compensatory non-gap 
metabolic acidosis and finally anion-gap metabolic 
acidosis due to lactate accumulation. The classic triad 
of symptoms includes hyperpnea, tinnitus and gastro-
intestinal irritation. With the progression of metabolic 
acidosis, the patient deteriorates, and severe compli-
cations arise such as pulmonary edema, CNS (Central 
Nervous System) depression and even death. Aggressive 
treatment may be needed in the emergency depart-
ment like volume resuscitation, airway management, 
systemic alkalinization with sodium bicarbonate and 
hemodialysis [5,19,20]. 

5. Anticholinergic toxicity
Anticholinergics are among the most frequently re-

ported drugs that can be associated with non-pyrogenic 
hyperthermia and heat-related mortality in the elderly 
[21]. They can interfere with the ability to sweat by the 
inhibition of muscarinic receptors on the sweat glands 
resulting in anhidrotic hyperthermia [5]. Antihistamines, 
tricyclic antidepressants and recreational drugs can lead 
to the development of an anticholinergic toxidrome 
with dry mucous membranes, dilated unreactive pupils, 
paralytic ileus and urinary retention, as long as symp-
toms from the CNS like agitation that can progress to 

Table 4. Distinguishing features between NMS and SS.

Serotonin syndrome (SS) Neuroleptic Malignant syndrome (NMS)

Onset Within 24 h Days to weeks

Neuromuscular findings Hyperreactivity (tremor, clonus) Bradyreflexia, severe muscular rigidity

Causative agents Serotonin agonists Dopamine antagonists

Treatment agents Benzodiazepines, cyproheptadine Bromocriptine, dantrolene

Resolution Within 24 h Days to weeks




