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Randomised controlled trials: cardiac arrest
Pre-ROSC Intra-Nasal Cooling Effectiveness (PRINCE) trial
Castrén and colleagues 201049 (main study report); Castrén and 
colleagues 200960 (conference abstract); http://clinicaltrials.gov/ct2/
show/NCT00808236 (trials registration entry)

Methods RCT of pre-hospital intra-arrest cooling with the Rhinochill device

Participants Total n = 194; mean age 66.1 years, 67 male cooled group; mean age 64.2 years, 79 male control patients

Out-of-hospital witnessed cardiac arrest, with CPR initiated by Emergency Medical Service within 20 minutes of collapse, no 
organised rhythm or palpable pulse (i.e. no ROSC) by the time the airway was secured

Participating sites: Emergency Medical Service in 15 sites in five European countries, all sites had a pre-hospital physician service

Multicentre: Yes

Language: English

Allocation concealment: Numbered, sealed envelopes

Outcome assessor blind: Intended but not necessarily achieved

Data analysis blinded: Not reported

Intention to treat: Yes

Groups comparable: Yes

Follow-up complete: No, three in each group had no outcome data

Temperature measurement sites: Infrared tympanic temperature pre-hospital and on admission then core temperature rectal 
(60%), bladder (35%), intravascular (5%)

Interventions Intra-arrest intranasal cooling with Rhinochill device until transition to systemic cooling in hospital, median cooling duration 
32 minutes (IQR 21–60 minutes) (n = 93) vs no cooling (n = 101). Target temperature 34 °C

Outcomes Primary: ROSC rate

Secondary: Survival to hospital discharge (but not powered to detect outcome differences), 24-hour SAE rate

Temperature results: Median time to target temperature (core) of 34 °C in the treatment group was 155 minutes (IQR 
124–315 minutes) vs 284 minutes (IQR 172–471 minutes) in control patients. The mean core temperature was significantly lower 
in treated patients when measured after hospital arrival: 35.1 °C (SD ± 1.3 °C) vs 35.8 °C (SD ± 0.9 °C), p = 0.01

Rates of survival: 31% control patients, 43.8% cooled group (p = 0.04, RR = 1.9)

Adverse events: Nasal whitening 13 (14%) of 93 patients during nasal cooling, resolved spontaneously in all five resuscitated 
patients. No relationship between longer duration of treatment and nasal discoloration. Epistaxis: three patients (3.2%), serious 
in one patient with an underlying coagulopathy secondary to hepatic failure. This was the only device-related SAE. Periorbital 
emphysema occurred 75 minutes into treatment in one patient and resolved spontaneously within 24 hours. The total number of 
SAEs that occurred within 7 days was seven in the treatment group and 14 in the control group

CPR, cardiopulmonary resuscitation; IQR, interquartile range; RR, relative risk; SAE, serious adverse event.
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Methods RCT of pre-hospital intra-arrest head cooling

Participants Total n = 27, but five cooled patients were excluded because temperature measurements could not be completed, mean 
68 ± 15 years hypothermia group; mean 80 ± 10 years control group; 18 male

Out-of-hospital cardiac arrest, convenience sample

Participating sites: City of Pittsburgh Emergency Medical Services

Multicentre: No

Language: English

Allocation concealment: Not reported

Outcome assessor blind: No

Intention to treat: No, five subjects with incomplete temperature measurements were excluded from analysis

Groups comparable: Unclear

Follow-up complete: Yes (all patients died in hospital)

Temperature measurement sites: Nasopharyngeal, tympanic, oesophageal

Interventions Pre-hospital head cooling with three 500-ml bags of ice round the head plus one bag over the neck during CPR after cardiac 
arrest (n = 9) vs normothermia subjects receiving usual care but without cooling (n = 13). Temperature measurements every 
5 minutes for 15 minutes until ROSC or discontinuation of resuscitation. Cooling was discontinued if core temperature reduced 
below 34 °C or if spontaneous circulation was restored for at least 5 minutes

Outcomes Reduction in temperature, in-hospital mortality, adverse events/complications

Temperature results: Baseline oesophageal temperatures: 35.5 ± 1.0 °C cooled group, 35.3 ± 1.7 °C normothermia [sic] group, i.e. 
patients were already cool. Temperatures were actually measured for 5–30 minutes in each group

The mean rate of change (± SD) of oesophageal temperature did not differ between hypothermia (−0.07 ± 0.06 °C/minute; 95% CI 
−0.11 to −0.03) and normothermia (−0.02 ± 0.06 °C/minute; 95% CI −0.05 to 0.02) groups

Outcome at hospital discharge: No patient survived to hospital discharge

Adverse events/complications: No problems from use of ice bags for cooling except difficulty of securing them round the head for 
transport

Notes Convenience sample who were randomised to cooling and control group, method of randomisation not reported, not blinded, 
five subjects were excluded from analysis because serial temperature measurements could not be completed. Control group is 
described as ‘normothermia’ group, although mean baseline temperature in both groups was below normal and did not change

Probably not reasonable to expect ice bags to reduce temperature within 5–30 minutes

CPR, cardiopulmonary resuscitation.


