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Temperature management in critically ill patients with acute brain injury.
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There is increasing awareness of the key role of temperature in the development of acute neurological injuries. Numerous
animal experiments have convincingly demonstrated that temperature elevation (either spontaneous/infection related or
induced by external warming) can significantly exacerbate all types of neurologic injury. In fact, the magnitude of fever-induced
increase in injury is similar to the effects of severe hypoperfusion or severe hypoxia. This effect has been demonstrated in
numerous animal models (rodents, cats, dogs, sheep, pigs, primates) and for cardiac arrest, ischemic stroke, traumatic brain
injury and haemorrhagic stroke. Evidence confirming the destructive effects of fever comes from numerous observational
studies that have shown a link between fever and increased neurological damage and adverse outcome in various types of
neurological injury. Some of these studies have shown that the effects of fever are dose-dependent, i.e. the greater the fever
burden/time spent at high temperatures, the greater the extent of injury and likelihood of poor outcome. Such observations
strongly suggest that the link is causal, i.e. fever is directly causing the additional injury. The differences persist on multivariate
analysis, and occur regardless of the presence of infection (i.e., are present both for infectious and non-infectious fever).
Hyperthermia has also been linked to increased risk of haemorrhagic conversion in patients with ischemic stroke. Preliminary
evidence suggests that controlling fever could improve neurological outcome, although there are as yet no conclusive data
from RCT’s proving this.

There is evidence that in some situations, use of therapeutic hypothermia (TH) has more powerful protective effects than just
fever control. Use of TH is currently recommended following witnessed cardiac arrest by all medical societies involved in the
care of these patients. There is some controversy regarding the recommended target temperature, due to the publication
of a large trial by Nielsen et al. which reported that protective effects of maintaining hypothermia at 36 °C were equivalent
to 33 °C . There has been extensive discussion about the findings in this study, and this issue will be addressed during my
presentation. Currently, different medical societies involved in the care of these patients recommend different temperature
ranges for patients after cardiac arrest; the American Heart Association recommends a treatment with hypothermia 32-36°C
followed by strict fever control, whereas the American Academy of Neurology and the Neurocritical Care Society recommend
arange of 32-34°C .

Regardless of the exact target temperature, temperature management is becoming increasingly important in critical care.
Drugs such as paracetamol (acetaminophen) and lbuprofen have limited efficacy in lowering temperature (especially in non-
infectious, so-called “central” fever), implying that many patients who develop fever in the context of neurological injury will
require treatment with a mechanical cooling device. Practical aspects, especially prevention and management of shivering, are
extremely important when implementing temperature management, and these issues will also be briefly addressed in my talk.
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