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Characteristics of included studies

Randomised controlled trials: traumatic brain injury
Harris and colleagues 2009,45 Harris 2009161

Methods RCT to evaluate the Discrete Cerebral Hypothermia head-cooling system in the management of TBI

Participants Total n = 25, age mean ± SD cooled 38.1 (± 15) (one missing data), control patients 33.2 (± 20), age range 18–90 years, 22 male

TBI GCS ≤ 8

Participating sites: Level 1 trauma centre

Multicentre: No – single US site

Language: English

Allocation concealment: ‘Blindly randomized’ – computer-generated random numbers determined by Department of Biostatistics 
‘assigned to each patient based on their order in the study and GCS score on initial assessment [severe (5–8) (n = 18) vs critical 
(3–4) (n = 7)], to allow for block randomization and to provide an initial balance in severity between the 2 groups’ p. 1258

Outcome assessor blind: Not reported

Data analysis blinded: Not reported

Intention to treat: Yes, for as long as they contributed data (see Follow-up, below)

Groups comparable: The cooled group spent less time in the Emergency Department before enrolment. Four cooled had 
craniotomy vs one control patient

Follow-up complete: No – complete data available for 21/25 patients, 11 cooled, 10 control patients. Two patients withdrawn by 
families, one ICP monitor dislodged, one incomplete data acquisition owing to unreliable systemic temperature measurement

Temperature measurement sites: Intracranial: cooled group – two parenchymal, 10 ventricular; control patients – one 
parenchymal, 12 ventricular; bladder

Interventions Head and neck cooling, head not shaved, water circulating device (Discrete Cerebral Hypothermia System) set to maximum cooling 
(?temp), pressurised to 15 mmHg, with active body warming to bladder temperature 36 °C (‘to avoid systemic hypothermia’) 
(n = 12) vs no head cooling – temperature management if any in this group (e.g. aim of normothermia) is not reported (n = 13). 
Treatment of both groups ‘in accordance with the Brain Trauma Foundation’s (BTFs) Guidelines for the Management of Severe 
Traumatic Brain Injury’ p. 1258 (BTF guidelines. J Neurotrauma 2007;24:S37–44). (Note these contain nothing on temperature 
management apart from induced hypothermia so do not explain control group temperature management)

Time from injury to start of cooling: Within 48 hours of hospital admission

Time from start of cooling to target: Within 24 hours of cooling period

Target temperature: 33 °C intracranial, 2 of 11 patients with complete temperature data achieved target

Duration of cooling: 24 hours

Rewarming: Controlled rewarming 0.5 °C every 3 hours over 24 hours, monitoring continued to 72 hours from start of cooling

Outcomes 1. Effectiveness of the cooling cap in reducing intracranial temperature and establishing a core body/brain temperature gradient 
(36 °C body/33 °C brain)

2. Mortality, GOS and FIM at days 1, 2, 3, 7, 14, 21 and 28, and at hospital discharge if this was prior to 1 month

Result 1

Baseline (estimated) intracranial temperature in the treatment group: 37.9 °C (95% CI 37.4 °C to 38.5 °C). After 12 hours cooling 
mean intracranial temperature 36.8 °C (95% CI 36.1 °C to 37.5 °C). At 24 hours, 36.9 °C

Baseline mean intracranial temperature in the control group: 37.9 °C (95% CI 37.6 °C to 38.2 °C), after 12 hours 37.9 °C (95% CI 
37.5 °C to 38.3 °C), at 24 hours 38.1 °C

Mean difference between intracranial and bladder temperature for 12-hour intervention period was −0.67 °C (p = 0.07) for the 
treatment group and 0.05 °C (p = 0.67) for the control patients. ‘This showed a trend toward a greater temperature gradient in 
the treatment group than in the control patients However, the cooling cap neither established nor maintained a significant cranial-
bladder temperature gradient’

Result 2

‘Six (50.0%) of 12 patients in the treatment group and 4 (30.8%) of 13 in the control group died (p = 0.43). The medians of the 
maximum change in GOS and FIM scores during the study period (28 days) for both groups were 0. There was no significant 
difference in complications between the groups (p-value range 0.20–1.0)’

Complications respiratory failure, shock, septicaemia, decubitus ulcer, cardiac arrest but no significant difference between groups. 
Patients were checked every 12 hours for cold damage to skin while cooling cap was in situ

Two patients had decubitus ulcers, both in cooled group – ulcer location not reported
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Notes Unclear whether or not the analysis plan was prespecified and no power calculation. There was no significant difference in any 
of the outcome measures but lack of information regarding blinded follow-up excluded the outcome data from formal analysis. 
However, the primary purpose of this study was feasibility not assessment of outcome and the temperature data are suitable for 
inclusion in the review, with the caveat regarding why baseline intracranial temperature in cooled group was ‘estimated’ and how?

Awaiting response from investigator regarding blinded outcome analysis, estimated baseline brain temperature, baseline and 12-
hour bladder temperatures for both groups and whether or not decubitus ulcers were device related


