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Major criteria (all required)
•	Exposure to dopamine-blocking agent
•	Severe muscle rigidity
•	Fever

Other Criteria (at least two required) 
•	Diaphoresis
•	Dysphagia 
•	Tremor
•	 Incontinence
•	Altered level of consciousness
•	Mutism 
•	Tachycardia
•	Elevated or labile blood pressure
•	Leukocytosis 

Elevated creatine phosphokinase [6]
The standard treatment pathway for NMS comprises 

the discontinuation of the causative agent and support-
ive care including rehydration, support of the cardio-
pulmonary system, maintenance of normothermia and 
prevention of complications (e.g. heparin for deep vein 
thrombosis prophylaxis). Benzodiazepines, lorazepam or 
diazepam, can be used to control agitation if necessary. 
Empiric pharmacological treatment, such as bromocrip-
tine or amantadine orally or dantrolene intravenously, 
has been used in more severe cases. Electroconvulsive 
therapy has occasionally been used in some refractory 
cases. ED physicians’ awareness and early detection of 
the syndrome are crucial for the prognosis. Delayed treat-
ment can lead to increased morbidity and fatality [6,7]. 

2. Serotonin syndrome
Serotonin syndrome (SS) is a potentially life-threat-

ening condition which is frequently misdiagnosed. The 
most commonly implicated medications are SSRIs (Selec-
tive Serotonin Reuptake Inhibitors), linezolid and fen-
tanyl. It can be precipitated by therapeutic medication 
use or intentional self-poisoning and is more frequently 
seen with the co-administration of the above agents 
[5]. The clinical presentation of SS includes autonomic 
instability, such as tachycardia, hyperthermia and blood 
pressure disturbances, neuromuscular excitation (i.e. 
hyperreflexia, tremor, clonus) and mental status changes 
like agitation, delirium and coma [8]. The physical ex-
amination can reveal other signs, such as dilated pupils, 
flushed skin and diaphoresis, dry mucous membranes 
and bilateral Babinski sign [9]. The diagnosis is based 
on the Hunter criteria: 

Use of a serotonergic agent plus one of the following:
•	Spontaneous clonus
•	 Inducible clonus and agitation or diaphoresis
•	Ocular clonus and agitation or diaphoresis
•	Tremor and hyperreflexia
•	Hypertonia

Temperature >38°C and ocular clonus or inducible 
clonus [10]

The primary components of the emergent treat-
ment of SS are the discontinuation of the offending 
medication and supportive care. The administration 
of intravenous (IV) fluids and oxygen, as well as the 
continuous cardiac monitoring and the correction of 

Table 3. Differential diagnosis of hyperthermia.

Infection Drug or toxin related Neurologic Environmental Endocrine Oncologic

Sepsis Malignant hyperthermia Hypothalamic 
stroke

Heat-related 
illnesses

Thyroid storm Lymphoma 

Meningitis Neuroleptic malignant 
syndrome

Status epilepticus Pheochromocytoma/ 
paraganglioma

Leukemia 

Encephalitis Withdrawal syndromes (e.g. 
alcohol, benzodiazepines etc.)

Intracerebral 
hemorrhage

Diabetic 
ketoacidosis

Brain abscess Illicit drugs (cocaine) 

Tetanus Sympathomimetic intoxication 
(e.g.amphetamines) 

Typhoid 
fever

Anticholinergic intoxication  
(e.g. antihistamine)

Malaria Serotonin syndrome

Salicylate poisoning




