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Background:

Hypothermia (cooling) has been found to reduce the rate of brain damage in adults and newborn infants who had a cardiac arrest and also in laboratory studies of traumatic brain injury (TBI).  However trials in adults and children with severe TBI have not found a benefit.  This may be because cooling was started too late, not continued of long enough or they were rewarmed too quickly.

Aims:

To investigate whether a trial of early and prolonged hypothermia, followed by slow rewarming, in children with severe TBI is feasible and safe.

Methods:

We performed a phase II pilot randomised controlled trial in which half of the children were cooled to 32-33°C, starting within 6 hours of injury, for 72 hours and then slowly rewarmed.  The other half had their temperature maintained strictly normothermic (36-37°C) for the same period.  The trials group was composed of all of the PICUs in Australia and New Zealand (8) and Vancouver, Canada (1).  All children admitted to PICUs in trial centres were screened and data kept of recruitment rates and reasons for non-inclusion.  Patient clinical data and outcomes were kept on all children recruited.

Results:

764 children were screened over approximately 3.5 years.  92 (12%) were eligible and 55 (7.2%) were randomised.  Hypothermia was associated with a lower pressure in the brain and the children were able to be rewarmed safely without any compromise of blood pressure or brain pressures.  15% of children had a bad outcome (died or had severe brain damage) and there was no difference between hypothermia and normothermia groups.  There was also no difference in the complications occurring during treatment between the two groups.

Conclusions:

Early and prolonged hypothermia after severe TBI in children appears to be safe.  A trial is feasible but would require a large international trials group, most likely 40-50 centres to complete in approximately 3 years.  While this study was not big enough to show whether outcome is improved, the hypothermia and normothermia groups had identical clinical outcomes and complication rates.
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