PLS 4210.04 Active Temperature Control Delivery After Pediatric Cardiac Arrest 
Evidence to Decision Table (EtD)
	QUESTION

	Should a standardized temperature management protocol be used throughout initiation, maintenance, rewarming, and post-rewarming care when active temperature management is used following pediatric cardiac arrest?

	POPULATION:
	Pediatric patients (>24 hours to 18 years of age) with a sustained return of circulation after an in-hospital or out of hospital cardiac arrest.

	INTERVENTION
	standardized temperature management protocol be used throughout initiation, maintenance, rewarming, and post-rewarming care when active temperature management is used

	COMPARISON
	No standardized temperature management protocol

	MAIN OUTCOMES:
	Protocol adherence; time to initiation and target; temperature within the intended range; overcooling; fever and post-rewarming hyperthermia; adverse events; resource use; survival; neurological and health-related quality-of-life outcomes. 

	SETTING:
	Prehospital or hospital care, with implementation adapted to available monitoring, equipment, staffing, and expertise. 

	PERSPECTIVE:
	The perspectives include those of children and their families, clinicians, and healthcare systems. Families generally prioritize survival with good neurological outcome, but there is variability in values regarding acceptable outcomes, as highlighted by the P-COSCA initiative. Clinicians seek evidence-based strategies to improve outcomes after pediatric cardiac arrest, while healthcare systems must consider resource allocation, feasibility, and equity in access to advanced therapies.

	BACKGROUND:
	The 2025 ILCOR systematic review and CoSTR addressed whether active temperature management should be used and the choice of temperature target and duration. It recommended active temperature management for comatose infants and children after pediatric cardiac arrest, prevention of central temperature above 37.5°C, and use of one of the published THAPCA temperature pathways because the evidence did not establish superiority of either target. The present EtD addresses a different implementation question: whether active temperature management, once selected, should be delivered using a standardized protocol across all phases of care. The current ILCOR-led scoping review maps delivery practice and reporting, but does not estimate the causal effect of protocolization.
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ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	A significant number of pediatric cardiac arrest survivors are left with severe neurologic injury. Active targeted temperature management (ATM) (as part of post-cardiac arrest care), has been shown in pre-clinical models of pediatric cardiac arrest and as part of care after neonatal hypoxic ischemic injury, to improve rates of survival and neurologic outcome by modifying post-cardiac arrest syndrome. Clinical interventions that improve pediatric outcomes from cardiac arrest would be viewed as important and desirable by society.  The scoping review included 66 publications(1-66) from 15 countries. Most reports described practice, feasibility, protocol implementation, temperature-control performance, or adverse-event reporting rather than testing delivery components. Reporting and practice were heterogeneous across all delivery domains.
	Temperature management is a multistage intervention. Variation at any phase may lead to deviation from the selected target, delayed recognition of overcooling or fever, inconsistent rewarming, and incomplete safety surveillance. 

	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
○ Small
● Moderate
○ Large
○ Varies
○ Don't know

	Thirty-one publications (1, 2, 4, 8, 12-14, 17-19, 23, 28, 30, 33-36, 38, 39, 42-44, 46, 49, 50, 53, 60, 61, 64, 67) reported initiation timing, 20(8, 10, 13, 17-19, 23, 30, 33-36, 39, 44, 46, 50, 53, 60, 61, 67) reported time to target, 26(1-5, 7-10, 12, 13, 16-18, 22-26, 28, 30, 31, 33-36, 38, 40, 42-44, 46, 48, 50, 52, 53, 58, 60, 61, 64, 67) reported rewarming, 47(1-4, 7, 8, 12-19, 21, 23, 25-28, 30, 33-38, 41, 43, 44, 46-51, 54, 56, 58-61, 64-67) reported methods of temperature control, and 22(7, 9, 10, 12-16, 18, 19, 30, 33, 36, 37, 43, 50, 51, 54, 56, 59-61, 66, 67) reported adverse effects or complications. Although these data do not prove clinical benefit from protocolization, they demonstrate recurring, interdependent delivery tasks that can be specified and monitored. 
	A standardized protocol is expected to improve consistency, role clarity, continuity across phases, documentation, and reliable prevention of fever and unintended temperature deviation. These are implementation benefits rather than directly demonstrated patient-outcome effects. 






	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
● Small
○ Trivial
○ Varies
○ Don't know

	The scoping review did not identify comparative studies showing harms caused by protocolization. Reported complications included seizures, infection, arrhythmias, bradycardia, electrolyte abnormalities, hypotension, bleeding, thrombosis, overcooling, hyperthermia, and post-rewarming hyperthermia, but definitions and surveillance varied. 
	Potential harms include excessive rigidity, inappropriate application to individual patients, increased sedation or neuromuscular blockade where not otherwise required, alarm burden, documentation burden, and protocol-driven device use without adequate expertise. Protocols should permit clinically justified deviation and escalation. 

	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Very low
○ Low
○ Moderate
○ High
○ No included studies

	No pediatric randomized or comparative study directly evaluated a standardized protocol versus non-standardized delivery. The evidence is descriptive and heterogeneous, and the scoping review did not undertake meta-analysis or formal critical appraisal. 

	The GPS is supported by indirect evidence, feasibility demonstrated in structured trial protocols, patient-safety principles, and the implausibility of reliably delivering a complex multistage therapy without agreed processes. 

	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
● Probably no important uncertainty or variability
○ No important uncertainty or variability

	The literature did not directly assess family or clinician values regarding protocolization. The 2025 Systematic review and COSTR identified survival with favorable neurological outcome, long-term function, and quality of life as important outcomes. 
	Families and clinicians are likely to value avoidance of fever, overcooling, preventable complications, and unplanned variation. Preferences may differ regarding treatment burden and the acceptable use of invasive monitoring, sedation, or neuromuscular blockade. 

	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
● Varies
○ Don't know

	Direct comparative effect estimates are unavailable. The expected desirable effects relate to process reliability and safety; anticipated burdens are chiefly implementation and resource demands. 
	The balance favors protocolization when active temperature management is already being used, provided that protocols are proportionate, adaptable, and do not mandate a specific device or temperature target beyond current ILCOR guidance. 


	Resources required

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
○ Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
● Don't know

	The scoping review found that resource use, nursing workload, device availability, and cost were incompletely reported. The 2025 Systematic Review EtD found no direct cost or cost-effectiveness studies and noted that active temperature management may require ICU care, continuous temperature monitoring, trained personnel, and specialized equipment. 
	Creating order sets, bedside guidance, staff education, audit processes, and access to reliable core temperature monitoring requires resources. Standardization may also reduce duplication, troubleshooting, and preventable complications, but savings have not been demonstrated.

	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	No comparative economic evaluation of standardized versus non-standardized pediatric temperature management was identified. 
	
Local resource assessment is required. The protocol should describe minimum safe requirements and alternatives for settings without servo-controlled devices. 

	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies

	No study evaluated the cost-effectiveness of protocolization for pediatric post-cardiac-arrest temperature management. 
	Cost-effectiveness cannot be determined. A protocol based on existing equipment and workflows may be less resource intensive than requiring a particular proprietary device. 

	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
○ Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
● Don't know

	Direct acceptability studies were not identified. Active temperature management and structured protocols were reported across trials, observational studies, quality-improvement reports, and clinical protocols. 
	The THAPCA trials(48, 71 demonstrate that a detailed protocol can be implemented across multiple pediatric centers. Acceptability depends on multidisciplinary development, clear responsibilities, training, and allowance for patient-specific modification. 

	Acceptability
Is the intervention acceptable to key interest-holders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	No studies directly examined the acceptability of the intervention. 
	Active temperature management use after cardiac arrest in children has been described in numerous studies. However, recent studies also include a proportion of children after cardiac arrest not receiving active temperature management. 

	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	The scoping review found widespread use of protocolized approaches and frequent use of servo-controlled surface cooling, but did not identify a preferred device. Other reported methods included ECMO circuit control, ice packs, forced-air systems, environmental cooling, antipyretics, cold intravenous fluids, and selected intravascular catheters. 
	Feasibility is highest in pediatric critical care environments. The protocol should be device neutral and include initiation criteria, target and tolerance range, monitoring site and frequency, shivering management, rewarming steps, post-rewarming fever prevention, adverse-event surveillance, documentation, and escalation. 


Supporting implementation evidence from the THAPCA trials.
The THAPCA trials provide a detailed example of standardized delivery rather than evidence that protocolization itself improves outcomes. Eligible comatose children were randomized within 6 hours of return of circulation. The hypothermia pathway used servo-controlled surface cooling to 33°C (acceptable range 32–34°C) for 48 hours, controlled rewarming over approximately 16 hours, and subsequent maintenance at 36.0–37.5°C through 120 hours. The normothermia pathway actively maintained 36.0–37.5°C for 120 hours. Both pathways incorporated continuous central temperature monitoring, structured sedation and analgesia, neuromuscular blockade for cooling or shivering when needed, fever prevention, safety monitoring, and ECMO heat-exchanger control when applicable. These protocols demonstrate the operational components required to deliver either temperature pathway consistently across initiation, maintenance, rewarming, and post-rewarming care.

SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention/protocolization
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	○
	●  
	○ 



CONCLUSIONS
	Recommendation

	
Good Practice Statement:
When active temperature management is used following pediatric cardiac arrest, clinicians should use a standardized temperature management protocol throughout initiation, maintenance, rewarming and post-rewarming care. (Good Practice Statement)

This GPS is Complimentary to the existing COSTR citation from 2025(3, 4)
Treatment Recommendation 2025: 
We recommend using active temperature management* (ATM) for comatose infants and children following OHCA or IHCA. (Strong recommendation; low certainty.)
We recommend using ATM to prevent central temperatures >37.5°C. (Strong recommendation; low certainty.)
We suggest that ATM protocols follow one of the published THAPCA trial interventions: (44, 67)
· ATM 32–34°C for 48 hours, followed by gradual rewarming and maintenance at 36–37.5°C until a total of 120 hours, or
· ATM 36–37.5°C for 120 hours total.

as current evidence does not show superiority of either temperature target and there is insufficient evidence to recommend alternative durations. (Weak recommendation; low certainty.)
*Active temperature management (ATM) is defined as intentionally controlling a patient's body temperature to a specific temperature target range using a standardized management protocol.


	


	Justification

	Active temperature management is a complex, multistage intervention. The scoping review identified substantial variation in timing anchors, cooling performance measures, rewarming approaches, temperature-control methods, and adverse-event definitions, with insufficient direct comparative evidence to identify optimal individual delivery components. The 2025 systematic review and CoSTR support active temperature management, prevention of temperatures above 37.5°C, and use of published THAPCA temperature pathways, but do not remove the need for reliable implementation. The THAPCA protocols demonstrate that both hypothermia and normothermia pathways can be operationalized using explicit targets, continuous monitoring, controlled transitions, shivering management, safety surveillance, and post-rewarming fever prevention. The Task Force therefore judged that the expected safety and reliability benefits of a standardized protocol outweigh the modest implementation burden, despite very low and indirect evidence.



	Subgroup considerations

	The protocol should account for OHCA and IHCA, infants and older children, drowning and non-drowning etiologies, cardiac and non-cardiac causes, and children receiving ECPR or ECMO. The evidence does not support a different protocolization recommendation for any subgroup, but the method of temperature control and monitoring may require adaptation. 


	Implementation considerations

	Use a locally approved, multidisciplinary, device-neutral protocol. At minimum, specify eligibility and start point; selected target and acceptable range; core temperature site and monitoring frequency; equipment checks; sedation, analgesia, and shivering management; actions for overcooling or fever; maintenance duration; rewarming start, rate, and stop criteria; post-rewarming fever prevention; laboratory and adverse-event surveillance; documentation; handover; escalation; and criteria for clinically justified deviation.



	Monitoring and evaluation

	Audit protocol availability and use; time from return of circulation and treatment decision to initiation; time in target range; maximum and minimum temperatures; unintended temperature below target; fever and post-rewarming hyperthermia; achieved rewarming rate; protocol deviations; device-related events; arrhythmias, hypotension, electrolyte abnormalities, bleeding, infection, seizures, and rearrest; survival; neurological outcome; health-related quality of life; nursing workload; and resource use.


	Research priorities

	· Prospectively evaluate protocolized versus usual delivery; standardize timing anchors and adverse-event definitions; compare rewarming strategies and temperature-control methods; identify minimum safe protocol components; assess implementation fidelity, workload, costs, cost-effectiveness, and equity; and evaluate adaptable protocols in resource-limited settings. 
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