
Objectives: "to investigate the benefits and harms of two targeted temperature regimens, both intended to prevent fever, in a broader population of patients with cardiac arrest than previously studied." (p. 2198)
Methods: This multi-center randomized controlled trial was conducted 36 ICUs in Europe and Australia between November 2010 and January 2013. Consecutive adults patients, aged 18 years or older, who remained unresponsive (Glasgow Coma Scale score < 8) on admission to the hospital following out-of-hospital cardiac arrest (OHCA) with any initial rhythm were eligible, provided they had maintained more than 20 consecutive minutes of spontaneous circulation following resuscitation. Exclusion criteria were interval from return of spontaneous circulation (ROSC) > 240 minutes, unwitnessed arrest with asystole as the initial rhythm, intracranial hemorrhage or stroke, and body temperature < 30° C.
Patients were randomized in a 1:1 fashion to a targeted temperature of 33° C or 36° C, with a goal of achieving the assigned temperature as rapidly as possible using ice-cold fluids, ice packs, and intravascular or surface temperature-management devices at the discretion of the treating clinicians and study sites. Targeted temperature was to be maintained for 36 hours, and sedation was mandated for all patients during this period. Gradual rewarming was commenced after 28 hours, and following the 36-hour intervention period, body temperature was to be maintained below 37.5° C until 72 hours post-ROSC.

The primary outcome was all-cause mortality up to 180 days following enrollment of the last patient. The main secondary outcome was a composite outcome of poor neurologic outcome or death, including cerebral performance category (CPC) score of 3 to 5 and a modified Rankin scale score of 4 to 6 at or around 180 days. Other outcomes included the CPC score at ICU and hospital discharge and the best CPC score reported during the trial period. Serious adverse events were recorded up to 7 days in the ICU.
A total of 950 patients were enrolled, with 476 randomized to the 33° C group and 474 to the 36° C group. In modified intention to treat analysis, there were 473 patients in the 33° C group and 466 in the 36° C group. The mean ages were 64 years in both group, and 83% and 79% were male, respectively. Patients in both groups were managed with an intravascular cooling catheter in 24% of cases and with surface cooling in 76% of patients.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	Yes. "After being screened for eligibility, patients were randomly assigned in a 1:1 ratio to targeted temperature management with a target body temperature of either 33°C or 36°C. Randomization was performed centrally with the use of a computer- generated assignment sequence. Intervention assignments were made in permuted blocks of varying size and were stratified according to site." (p. 2198)

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	Uncertain. Unfortunately, the authors do not specify how this randomization schema was then used to allocate patients (e.g. numbered packets, opaque envelopes, verbal assignment).

	3.
	Were patients analyzed in the groups to which they were randomized?
	Somewhat. "The principal trial analyses were performed in the modified intention-to-treat population, defined as all randomly assigned patients except those withdrawing consent for use of all trial data and those not fulfilling inclusion criteria and never receiving the intervention." (p. 2199) While exclusion of patients not receiving the intervention means this is not a true intention to treat analysis, a secondary analysis including these patients was performed to ensure this did not significant influence the results. A secondary per protocol analysis was also performed excluding patients with one or more major protocol violation.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Yes. Patients were similar with respect to age, gender, previous medical history (include history of chronic heart failure, previous MI, and previous dysrhythmia), location of arrest, presence of a bystander witness, performance of bystander CPR, first monitored rhythm, time to ROSC, presence of STEMI, and initial pH and serum lactate levels.

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	No. Patients enrolled in the study were unresponsive and unaware of the events involved in their patient care.

	2.
	Were clinicians aware of group allocation?


	Yes. "Health care professionals caring for the trial patients were aware of the intervention assignments because of inherent problems with blinding of body temperature." (p. 2198) While it may not have been feasible to blind clinicians, there is some risk of performance bias as a result.


	3.
	Were outcome assessors aware of group allocation?


	No. "Physicians performing neurologic prognostication, assessors of neurologic follow-up and final outcome, study administrators, statisticians, and the authors were un- aware of the intervention assignments. During the analysis phase, the intervention groups were identified only as 0 and 1, and the manuscript was written and approved by all the authors before the randomization code was broken." (p. 2198)

	4.
	Was follow-up complete?


	Somewhat. Some form of follow-up appears to have been achieved for all patients. A face-to-face interview was achieved in 86% of cases; a structured telephone interview with the patient occurred in 6% of cases; a telephone call with the patient or a relative occurred in 5% of cases; and a telephone call with a proxy provider (e.g. nursing home staff or general practitioner) occurred in 3% of cases. Given the subjective nature of the CPC and mRS scores, the accuracy of follow-up in many of these cases may have been inadequate.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	All-cause mortality

· For the primary outcome, all-cause mortality at the end of the trial was similar between the 33° C and 36° C groups (50% vs. 48%;  ).
Composite of death and poor neurologic outcome

· A CPC of 3-5 at follow-up was seen in 54% of patients in the 33° C and 52% in the 36° C group; HR 1.02 (95% CI 0.88-1.16).
· A mRS score of 4-6 at follow-up was seen in 52% of patients in the 33° C and 52% in the 36° C group; HR 1.01 (95% CI 0.89-1.14).

· With the best reported CPC during the trial, the HR for the composite outcome was 1.04 (95% CI 0.89 to 1.17).
Adverse events

· One or more serious adverse event occurred in 93% of patients in the 33° C group and 90 of the 36° C; RR 1.04, 95% CI 1.00 to 1.08).

· Hypokalemia occurred more often in the 33° C (19% vs. 13%).

	2.
	How precise was the estimate of the treatment effect?


	See above. This was a large trial with narrow confidence intervals.

	III.
	How can I apply the results to patient care?

	

	1. 
	Were the study patients similar to my patient?


	Yes. While this was an international study conducted in multiple sites outside of the US, these were patients with ROSC following out-of-hospital cardiac arrest. Their care and prognosis should be similar to patients with the same inclusion and exclusion criteria seen in our institution, and temperature management in these patients should result in similar outcomes.

	2. 
	Were all clinically important outcomes considered?


	Yes. The authors considered long-term mortality and functional outcomes as recommended by the Research Working Group of the American Heart Association Emergency Cardiovascular Care Committee, as well as significant adverse events. They did not assess quality of life.

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	No. It would appear that induced hypothermia to a temperature of 33° C provides no benefit in terms of mortality, 6-month functional status, or quality of life when compared to hypothermia to a more modest 36° C in patients with ROSC following out-of-hospital cardiac arrest.


Limitations:
1. The authors do not specify how this randomization schema was then used to allocate patients in order to maintain allocation concealment.
2. Clinicians and nurses caring for the patients were not blinded to group allocation, raising the risk of performance bias.
3. Follow-up was not conducted in a uniform fashion, with a structured assessment performed in a face-to-face interview only conducted for 86% of patients. Remaining patients were assessed by structure phone interview (6%), unstructured interview with patient or relative (5%), or by proxy interview (3%).
Bottom Line:
In this large, multicenter, randomized controlled trial, induced hypothermia to a temperature of 33° C provided no benefit in terms of mortality hazard ratio [HR] 1.06, 95% CI 0.89-1.28 or long-term neurologic status when compared to more conservative management with hypothermia to 36° C.
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