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and gastrointestinal hemorrhage, rhabdomyolysis 
and coagulopathy or even disseminated intravascular 
coagulation (DIC) [4]. 

causes of hyperthermia
Elevated Tc is one of the most frequently recorded 

vital signs among Emergency Department (ED) pa-
tients. It is difficult to differentiate between fever and 
hyperthermia. Fever is the main cause of elevated 
body temperature and is usually attributed to infec-
tion, complicated or not by sepsis or septic shock. 
However, if the patient’s condition does not improve 
after the administration of fluids and antibiotics, 
sepsis mimics should be considered as the cause of 
elevated Tc. Some of these clinical conditions can be 
life-threatening if not treated early and appropriately. 
It is of great importance to identify the causes of hy-
perthermia (Table 3) in order to improve ED patients’ 
outcomes [5]. 

1. Neuroleptic malignant syndrome 
Neuroleptic malignant syndrome (NMS) is a life-

threatening syndrome and it is characterized by altered 
mental status, hyperthermia, autonomic instability and 
muscle rigidity (“lead pipe” rigidity). It is associated with 
the use of dopamine-receptor antagonist medications 
but can also be precipitated by withdrawal from dopa-
minergic medications (e.g. those used in the treatment of 
Parkinson’s disease). It is usually reported with the typical 
antipsychotics, like haloperidol and fluphenazine, but it 
can be caused by nearly every neuroleptic medication 
(including antiemetics like droperidol, metoclopramide 
etc). Risk factors for the development of NMS are high 
doses of medication, rapid escalation, and parenteral 
use. The syndrome can occur anytime during the course 
of treatment, but it usually develops within the first two 
weeks of the initiation of the neuroleptic agent [5][6]. The 
diagnosis is based on DSM-V (diagnostic and statistical 
manual for mental disorders) criteria:

Table 1. Differentiating features between fever and hyperthermia.

Fever Hyperthermia 

Temperature Usually < 41C >41 °C suggests hyperthermia

>41,5 °C strongly indicative

Effect of antipyretics Effective No effect

Motor features Rigors Rigidity or clonus more frequently related to some forms of 
medication-induced hyperthermia

Table 2. Summary of temperature measurements.

Measurement location Accuracy Advantages Disadvantages 

Body surface Low Easy and widely available Inaccurate

Oral Low Easy and widely available Inaccurate

Axilla Low Easy and widely available Inaccurate

Tympanic membrane Satisfactory Precise, repeatable and 
brain core temperature 

High risk of measurement error

Rectum Satisfactory Easy, widely available, precise and 
repeatable

High latency

Urinary bladder Satisfactory  precise and 
repeatable

High latency

Nasopharynx Satisfactory Easy, widely available High risk of measurement error

Esophagus Most accurate Easy, widely available and 
repeatable

High latency

Pulmonary artery Most accurate precise and 
repeatable

Invasive and restricted to intensive 
care units




