Page 155: Hyperthermia
Hyperthermia occurs when the body’s ability to thermo-regulate fails and core temperature exceeds that normally maintained by homeostatic mechanisms. Hyperthermia may
be exogenous, caused by environmental conditions, or secondary to endogenous heat
production.
Hyperthermia is a continuum of heat-related conditions, starting with heat stress,
progressing to heat exhaustion, then to heat stroke and finally to multiple organ
dysfunction and cardiac arrest.[63]
Page 155: Heatstroke
Heatstroke (HS) is defined as hyperthermia accompanied by a systemic inflammatory
response with a core temperature >40°C, accompanied by mental state change and
varying levels of organ dysfunction. [63] Mortality from heat stroke ranges between 10
and 50%. [68]
There are two forms of Heatstroke:
1. Classic (non-exertional) heat stroke (CHS) occurs during high environmental
temperatures and often effects the elderly during heat waves.[662]
2. Exertional heat stroke (EHS) occurs during strenuous physical exercise in high
environmental temperatures and/or high humidity and usually effects healthy
young adults.[67]

The mainstay of treatment is supportive therapy and rapidly cooling the patient. [76–78]
Start cooling in the prehospital setting if possible. Aim to rapidly reduce the core
temperature to approximately 39°C.
There is no good evidence that antipyretics (e.g. non-steroidal anti-inflammatory drugs
or paracetamol) are effective in heat stroke. Dantrolene has not been shown to be
beneficial.87–89 Patients with severe heat stroke need to be managed in an ICU
environment.
Page 156: Malignant hyperthermia
Malignant hyperthermia is a rare disorder of skeletal muscle calcium homeostasis. It is
characterised by muscle contracture and life-threatening hypermetabolic crisis following
exposure of genetically predisposed individuals to halogenated anaesthetics and
depolarising muscle relaxants. [64, 65]
Treatment: Stop triggering agents immediately; give oxygen, correct acidosis and
electrolyte abnormalities. Start active cooling and give dantrolene.[91]
Other drugs such as ‘ecstasy’ (MDMA = 3,4-methylenedioxymethamphetamine) and
amphetamines also cause a condition similar to malignant hyperthermia and the use of
dantrolene may be beneficial.[92]
Page 156: Hyperthermic clinical conditions
Other hyperthermic clinical conditions include the following: drug toxicity, drug
withdrawal syndrome, serotonin syndrome, neuroleptic malignant syndrome, sepsis,
central nervous system infection, endocrine disorders (e.g. thyroid storm,
phaeochromocytoma).
Techniques to cool patients with hyperthermia are similar to those used for targeted
temperature management after cardiac arrest (see post resuscitation care). Immersion is
also not practical in the sickest patients.
Page 156: Cardiac arrest in hyperthermia.
There are no specific clinical studies of cardiac arrest in hyperthermia. Animal studies
suggest the prognosis is poor compared with normothermic cardiac arrest. [93,94] The
risk of unfavourable neurological outcome increases by 2.26 (odds ratio) for each degree
of body temperature>37◦C. [95]
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