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Randomised controlled trials: brain Injury
Andrews and colleagues 2005,46 Harris 201057

Methods Crossover RCT of the effect of nasal airflow on intracranial and oesophageal temperature

Participants Total n = 15, mean age 43 (range 17–70) years, 9 female

TBI n = 9; SAH n = 6

Participating sites: Neurological ICU

Multicentre: No – single UK site

Language: English

Allocation concealment: Sealed, opaque envelopes provided by the trial statistician, opened during baseline period

Outcome assessor blind: No

Data analysis blinded: No, primary outcome analysis was prespecified

Intention to treat: Yes

Groups comparable: Within patient comparison, i.e. crossover trial

Follow-up complete: Yes

Temperature measurement sites: Intracranial (parenchyma), oesophageal

Interventions Thirty-minute baseline, randomised to 6 hours of airflow or 6 hours of no airflow then crossed over for further 6 hours. Airflow 
continuous through both nostrils, at total rate of 115 ml/kg/minute (commensurate with normal minute volume), range 6–13 l

Time from injury to start of cooling: 0–5 days but proof of concept of temperature reduction, not for neuroprotection

Time from start of cooling to target: N/A, proof of concept

Target temperature : N/A, proof of concept

Duration of cooling: 6 hours

Rewarming: Passive (airflow stopped)

Outcomes Primary (prespecified): Within-patient change in mean intracranial temperature over 6-hour nasal airflow compared with 6 hours 
with no airflow

Result: Mean –0.13 °C, SD 0.55 °C, 95% CI –0.43 °C to 0.17 °C. Range of temperature change: +0.55 °C to –0.9 °C

Secondary (exploratory): Difference between mean brain temperatures over last 5 minutes before airflow started and last 
5 minutes of the first half hour with airflow

Result: Mean –0.04 °C, SD 0.16 °C, 95% CI –0.13 to 0.04 °C. Range of temperature change: +0.18 °C to –0.52 °C

Notes The published paper (Andrews and colleagues 2005) contains an error in the temperature data (minus signs were omitted) and 
therefore the results reported in Harris 2010 are used in the review. Harris 2010 also supplied detailed information on methods.

The patients were orally intubated and ventilated and the purpose of the study was to see if flowing air through their noses would 
reduce intracranial temperature (proof of concept)



120 Appendix 6 

Harris and colleagues 2007,47 Harris 201057

Methods Randomised controlled crossover factorial trial of the effect of enhanced nasal airflow and bilateral head fanning on intracranial 
and oesophageal temperature

Participants Total n = 12, mean age 43 (range 20–67) years, 6 female

TBI n = 8, SAH n = 4

Participating sites: Neurological ICU

Multicentre: No – single UK site

Language: English

Allocation concealment: Sealed, opaque envelopes provided by the trial statistician, opened during baseline period

Outcome assessor blind: No

Data analysis blinded: No, primary outcome analysis was prespecified

Intention to treat: Yes

Groups comparable: Within-patient comparison, i.e. crossover trial

Follow-up complete: 1 of 12 lost to follow-up at 6 months

Temperature measurement sites: Intracranial (parenchyma); oesophageal

Interventions 30-minute baseline, each of four interventions in random order: (1) enhanced nasal airflow; (2) head fanning (no head bandages); 
(3) 1 + 2; (4) no intervention. [(1) = continuous unhumidified airflow through both nostrils at twice the patient’s ventilated minute 
volume + 20 ppm. nitric oxide; (2) = bilateral head fanning with ambient air, total air speed approximately 8 m/second-1]

Time from injury to start of cooling: 0–4 days but proof of concept of temperature reduction, not for neuroprotection

Time from start of cooling to target: N/A, proof of concept

Target temperature: N/A, proof of concept

Duration of cooling: Thirty minutes per intervention

Rewarming: Passive (airflow stopped)

Outcomes Primary (prespecified): Within-patient comparison of each patient’s mean brain temperature for the last 5 minutes of each 
intervention with the last 5 minutes of the preceding washout

Result:

Difference in mean brain temperature over the last 5 minutes of preceding washout minus mean over the last 5 minutes of 
intervention = 0.15 °C with nasal airflow (p = 0.001, 95% CI 0.06 °C to 0.23 °C) and 0.26 °C with head fanning (p < 0.001, 95% CI 
0.17 °C to 0.34 °C). Estimate of combined effect of airflow and fanning on brain temperature was 0.41 °C

Difference in mean oesophageal temperature over last 5 minutes of preceding washout minus the mean over the last 5 minutes of 
intervention = 0.13 °C with nasal airflow (p = 0.005, 95% CI 0.04 °C to 0.21 °C) and 0.19 °C with head fanning (p < 0.001, 95% CI 
0.11 °C to 0.28 °C). Estimate of combined effect of airflow and fanning on temperature was 0.32 °C

Notes The patients were orally intubated and ventilated, and the purpose of the study was to see if the cooling interventions would reduce 
intracranial temperature (proof of concept)


