	QUESTION

	Should Load-distributing band device vs. manual CPR be used for OHCA?

	POPULATION:
	Adults with out-of-hospital cardiac arrest

	INTERVENTION:
	Mechanical CPR with a load-distributing band device 

	COMPARISON:
	manual CPR

	MAIN OUTCOMES:
	ROSC, survival to hospital discharge, 30 days or longer, favorable neurologic outcome at hospital discharge, 30 days or longer, CPR-related injuries

	SETTING:
	OHCA

	PERSPECTIVE:
	

	BACKGROUND:
	


	CONFLICT OF INTERESTS:
	none



ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	High quality CPR is critical to improving cardiac arrest outcomes. Use of mechanical CPR has increased significantly since the COVID pandemic, although the existing treatment recommendation suggests against routine use. 
	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	One large randomized controlled trial found no benefit to neurologic outcome or survival using mechanical CPR whereas another large trial found worse outcomes. One small trial identified a survival benefit from using mechanical CPR.
	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	One small study and one large RCT found no increased harm from use of mechanical CPR.
	


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

	JUDGEMENT
	RESEARCH EVIDENCE
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	ADDITIONAL CONSIDERATIONS

	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

	Survival with favorable neurological outcome is widely regarded as the most critical outcome. Opinions vary on the relative importance of outcomes such as ROSC. The outcome of resuscitation-related injuries probably varies somewhat, in part based on whether increased survival with favorable neurological outcome is achieved or not. 
	


	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

	There were four trials of load-distributing band devices for OHCA; two were large-scale randomized controlled trials which were powered for clinical outcomes, one was a small randomized controlled trial not powered for outcomes and one focused primarily on adverse events (not powered for outcomes). The additional cost of these devices likely favors use of manual CPR when feasible. 
	


	Resources required

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Mechanical CPR devices are expensive, and having enough to be present at every OHCA event may not be warranted based on the lack of proven benefit. 
	Some health care systems are already using these devices, so costs of implementation will vary based on what local practice is currently. 

	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

	We did not look specifically for studies of resources required. 
	


	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

	

	


	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

	Because the evidence suggests neither benefit nor harm, whether or not use of these devices for OHCA is implemented likely would not impact equity, although purchasing these devices would be more difficult in low-resource settings. 
	


	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	These devices are already in use in many healthcare settings.
	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Feasibility will depend on the financial and training resources of the healthcare system. 
	



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
	Trivial
	Small
	Moderate
	Large
	
	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
	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

	We suggest against the routine use of automated mechanical chest compression devices to replace manual chest compressions for out-of-hospital cardiac arrest (weak recommendation, very low to moderate certainty evidence). 


We suggest that automated mechanical chest compression devices are a reasonable alternative to manual chest compressions in situations where sustained high-quality manual chest compressions are impractical or compromise provider safety (weak recommendation, very low certainty evidence).

	


	Justification

	This topic was prioritized by the ALS Task Force due to awareness of a marked increase in the use of mechanical CPR in several countries since the COVID-19 pandemic, and because the Task Force was aware of new trials. Although there have now been several trials, the Task Force agreed that meta-analysis would not provide clinically reliable information, due to the heterogeneity of the trials available. Discussion and rationale for the treatment recommendations included the following:
· The 3 largest trials, which provide the highest-certainty evidence, were all neutral overall when reporting risk ratios, showing no benefit or harm from mechanical CPR, compared with manual CPR. One of these trials found a small significant different in neurological outcome when using an adjusted odds ratio (aOR), with worse outcome in the group assigned to piston-based mechanical CPR, compared with those assigned to manual CPR.10 The authors reported this result as both an unadjusted OR (0.77 [0.59-1.02]) and an aOR (0.72 [0.52-0.99]), and it was not clear which of these was primary. We therefore chose to report the RR for the main result reporting. The task force discussed that all of these results are very similar. A fourth large trial was stopped early due to decreased survival to discharge with favorable neurologic outcome.4
· Lower-certainty evidence from other smaller trials was conflicting, with some showing benefit and some showing harm from mechanical CPR. 
· Most trials were done in the out-of-hospital setting. The more limited data for IHCA is also inconsistent. Both trials were small, with one designed to test feasibility and one to look at adverse effects; thus neither was designed to compare critical clinical outcomes. 
· The task force discussed the pros and cons of pooling studies in meta-analysis extensively, in the end deciding that heterogeneity was too marked (including devices used, timing of use, and protocols included with use of mechanical CPR) that pooling results could be misleading. 
· For each critical outcome, the lowest certainty of evidence was very low certainty for both IHCA and OHCA. GRADE advice is to use the lowest certainty of evidence included when wording the treatment recommendation. In this case, since the amount of higher certainty evidence (moderate and low) for OHCA far outweighed that for IHCA, the task force did not think using very low certainty as the sole designation for the evidence was appropriate, and therefore ranges are provided separately for IHCA and OHCA. 
· The Task Force discussed concern about the potential for delays in initial defibrillation when attempting to use mechanical CPR for cardiac arrest with shockable rhythm. One trial conducted subgroup analyses by initial rhythm, finding that patients with an initial shockable rhythm had lower survival at 30 days if they were randomized to mechanical CPR with a piston-based device, compared with manual CPR.10 This concern could be avoided by not deploying a mechanical device until after a first shock (if indicated) is delivered. 
· The task force discussed the lack of justification for the cost of mechanical CPR devices and the training required for their use to be implemented, in light of the evidence suggesting no benefit. However, as there is also no convincing evidence for, there is insufficient evidence to suggest that healthcare systems already using mechanical CPR routinely need to change practice. 
· The Task Force was in agreement that mechanical CPR is useful in settings where manual CPR either risks provider safety (eg during transport) or interferes with other potentially life-saving procedures (eg in the cardiac catheterization lab or during ECMO cannulation). 
· There are several mechanical CPR devices available currently, and there is no evidence to favor one over the other at present. 
· The Task Force discussed the importance of training when mechanical CPR devices are used, to minimize pauses in compressions during placement and to ensure proper placement so that visceral injuries are minimized. 



	Subgroup considerations

	The task force was interested in the effect of CPR devices by initial rhythm, but not studies were identified looking at this specifically with the load-distributing band devices. 


	Implementation considerations

	Training is crucial when implementing use of these devices, with a focus on minimizing interruptions to CPR when deploying the device. 
Systems should consider cost and the lack of proven benefit in routine use when considering use of mechanical CPR devices. 



	Monitoring and evaluation

	



	Research priorities

	

· Whether the possible benefit of mechanical CPR depends on timing of use, cardiac arrest rhythm, or setting.
· Whether one mechanical CPR device is superior to another
· Whether rates of CPR-related injuries from mechanical CPR vary by patients size and age
· The optimal approach to defibrillation (ie whether to pause the device for defibrillation, vs other approaches such as timing defibrillation with compression phase) when mechanical CPR devices are used 
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