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categories. Minor heat illness (i.e. heat cramps, heat 
edema, heat syncope and prickly heat), heat exhaustion 
and heat stroke [2]. The clinical presentation depends 
on the body’s ability to cope with heat. Heat stroke is 
the most severe illness and is defined on the basis of Tc 
> 40°C and neurologic dysfunction. There are two forms 
of heat stroke, the exertional and nonexertional. The 
exertional heat stroke is usually recognized in young 
individuals such as athletes, street workers and military 
recruits, who engage strenuous activity for a prolonged 
period of time in hot and dry environment [32,33]. In 
one study, the investigators observed that there was a 
54% increase in risk for a work‐related hyperthermia 
ED visit during an extreme heat event [34]. The classic 
nonexertional heat stroke usually affects the elderly 
or very young individuals and people with comorbidi-
ties during environmental heat waves. In most cases, 
it is attributed to the lack of adequate hydration and 
air conditioning. The presentation in these cases may 
be subtle and a high index of suspicion is required for 
the diagnosis [32]. During the next years, the number 
of ED visits, hospitalizations and deaths by heat stroke 
is expected to increase due to global warming [33]. 
There are several categories of people at greater risk of 
developing heat related illness (Table 6) [35].

When Tc is elevated, sweat production and cardiac 
output increase and heat dispersion through the skin 
is enhanced due to cutaneous vasodilation and visceral 
vasoconstriction. As these compensatory mechanisms 
fail and thermal homeostasis is disturbed, circulatory 
collapse emerges with catastrophic manifestations 
in multiple organs [4,35]. Typical symptoms include, 
except from hyperthermia and altered mental status, 
tachypnea, tachycardia, hypotension and hot, dry skin 

with absence of sweating. It can be complicated by 
myocardial ischemia, arrhythmias, rhabdomyolysis, acute 
kidney injury (AKI), acute  hepatic failure, disseminated 
intravascular coagulation (DIC), gastrointestinal bleed-
ing and electrolyte disturbances [2,4]. 

The diagnostic testing includes fingerstick glucose, 
complete blood count differential, coagulation testing, 
serum labs for the evaluation of electrolytes, renal and 
hepatic function, creatine kinase (CK) and cardiac bio-
markers, urinalysis and electrocardiogram (ECG). Chest 
X-Ray, blood cultures, medication levels (if intoxication is 
suspected), neuroimaging, thyroid hormone levels etc. 
can be useful for the differential diagnosis [2,32]. Bedside 
ultrasound may assist in the estimation of ventricular 
filling and volume status [35].  

The mainstay of treatment is rapid reduction of the 
Tc to about 39 °C because the duration of hyperthermia 
is related with the prognosis and the patient’s outcome. 
However, the general measures, including insertion 
of two large bore intravenous catheters, rehydration, 
continuous cardiac and core temperature monitoring, 
administration of supplemental oxygen and early airway 
management, are of great importance. If the hemo-
dynamic status is not supported adequately the risk 
of death and disabling neurological damage is higher 
[2,33,35]. Fluid replacement must be sufficient to restore 
hypotension and tissue perfusion. Due to lack of evi-
dence for more specific recommendations (i.e. the type 
of fluid, the rate and volume of infusion), the therapeutic 
approach of fluid management in sepsis can be used as 
a guide to heatstroke because of the pathophysiological 
similarities between the two conditions [36]. The usual 
recommendation is that at least 30 ml/kg of IV crystal-
loids should be given within the first three hours. The 

Table 6. Risk factors for heat related illness.

Non-modifiable risk factors Modifiable risk factors

Age (the elderly and children) Dehydration 

Autonomic diseases with anhidrosis (Ross syndrome, 
Sjögren syndrome)

Prolonged activity in hot and humid environment

Spinal cord injuries Occupational categories (military staff, athletes,  
outfield employees etc.)

Endocrine disorders (Diabetes, hyperthyroidism) Abuse (alcohol, cocaine, amphetamine, opioids, etc.)

Neurological disorders (epilepsy) Drugs (anticholinergics, beta-blockers, diuretics, neuroleptics, 
anesthetics)

Dermatological diseases (scleroderma, burns) Infections 

Hereditary disease (malignant hyperthermia) Obesity 




