	QUESTION

	POPULATION:
	Population: Among resuscitation systems who are caring for patients in cardiac arrest in any setting

	INTERVENTION:
	System performance improvement initiatives

	COMPARISON:
	No system performance improvement initiatives

	MAIN OUTCOMES:
	Survival with favorable neurologic outcome at discharge (critical) ; Survival to hospital discharge  (critical); Skill performance in actual resuscitations (important); Survival to admission (important); System level variables (important)

	SETTING:
	Prehospital or in-hospital settings

	PERSPECTIVE:
	

	BACKGROUND:
	Sudden cardiac arrest causes high mortality and remains a major event which affects millions of lives worldwide. The clinical outcomes of patients with cardiac arrest differed around the world, and there is a need to improve outcomes. Therefore, various interventions targeting cardiac arrest patients have been introduced. Nonetheless, many of these interventions are limited in scope, focusing on narrow patient groups, such as specific ambulance services, or individual hospital wards. This limitation prompts questions about the effectiveness of such interventions on a broader scale. Thus, there is a need for a systematic review of interventions that adopt a community-wide or system-wide approach to better understand their impact on a larger scale.

	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

	Cardiac arrest is an important healthcare issue. Survival rates for IHCA and OHCA remain low. Therefore, it is paramount to increase the survival rate of cardiac arrest.
	

	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	In one RCT, cases randomized to feedback-on (system performance improvement) compared with feedback-off (no system performance improvement) had better skill performance (significantly lower mean compression rate (103v 108 per minute, P<0.001), higher chest compression fraction (66% v 64%, P=0.016), deeper chest compressions (40 v 38 mm, P=0.005), and fewer chest compressions with incomplete release (10%v15%, P<0.001)), whereas there was no significant difference in survival with favorable neurologic outcome at discharge (RR 1.01, 95% CI, 0.86-1.18) and survival to hospital discharge (RR 0.95, 95% CI, 0.81-1.10). (12)
In the remaining forty-one non-RCT studies, seventeen interventions demonstrated a significantly higher chance of survival with favorable neurologic outcomes at discharge (2, 6, 7, 9, 10, 13, 15-17, 19, 21, 23, 28, 29, 31, 32, 36), twenty showed increased survival to hospital discharge (2-4, 6, 7, 9, 10, 13, 15, 17, 19-21, 23, 26-29, 32, 36), sixteen reported improved skill performance in actual resuscitations (5, 8, 10, 13-16, 20, 22, 24-26, 30, 33, 35, 36), three indicated a higher chance of survival to admission (7, 27, 29), and eighteen showed improvements in specific system-level variables after implementing system performance improvements (1, 3, 4, 6, 7, 10, 11, 15, 16, 18, 19, 21, 23, 24, 27, 28, 31, 34).


	The interventions and system settings across the included studies differed considerably , making it difficult to combine the outcomes meaningfully. System performance improvement could show a large effect size in a beneficial direction.

	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
○ Small
○ Moderate
○ Large
○ Varies
● Don't know
	There was no information provided regarding resources such as costs, equipment, time requirements.
	

	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
	The relative importance or values of the main outcomes of interest: Certainty of evidence for all outcomes was rated from moderate to very low. We identified moderate certainty of evidence from one cluster-randomized trial (downgraded for risk of bias) and very low certainty of evidence from evidence from 41 non-RCTs (downgraded for risk of bias, inconsistency).
	Outcome
	Relative importance 
	Certainty of the evidence (GRADE) 

	Survival with favorable neurologic outcome at discharge
	Critical
	moderate to very low 

	Survival to hospital discharge 
	Critical 
	moderate to very low 

	Skill performance in actual resuscitations
	Important
	moderate to very low 

	Survival to admission
	Important
	moderate to very low 

	System level variables
	Important
	very low quality evidence



	


	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
	There is no specific evidence of the variability in the value of the main outcomes. The outcomes that were chosen were commonly used in the resuscitation research.
	


	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
	Enhancing system performance has the potential to yield a substantial positive effect size, indicating significant improvements. Such advancements could lead to improved outcomes.
	


	Resources required

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
○ Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
● Varies
○ Don't know
	No data was available from included studies.
	A system-wide intervention may require more resources, including additional funding, staff, and time, to effectively implement changes across all relevant areas.

	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 data was available from included studies.
	The cost of the initiative is expected to vary based on its specific nature. A system-wide intervention may carry a higher potential cost due to its broader scope and required resources.

	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 data was available from included studies.
	Interventions to improve system performance have been shown to increase survival among patients with cardiac arrest.

	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
	All the residents or patients in the system benefit from system performance improvement if such interventions are successfully implemented.

	


	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know
	We found no evidence on acceptability in the studies. 
	While interventions to enhance system performance may initially increase personnel workload and raise some expenses, these upfront costs can be offset by long-term savings resulting from improved efficiency and performance.

	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know 
	Numerous studies have demonstrated that many interventions aimed at improving system performance successfully enhance both processes and patient outcomes. However, some systems may lack the necessary resources to implement these performance improvements effectively.
	


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 recommend that organizations or communities that treat cardiac arrest use system improvement strategies to improve patient outcomes. (strong recommendation, very low-certainty evidence). 

	


	Justification

	We recognize that the evidence in support of this recommendation comes from studies, most of which are of low to very low quality. However, the majority of studies found that interventions to improve system performance not only improve system level variables and skill performance in actual resuscitations among rescuers, but also clinical outcomes of patients with out-of-hospital or in-hospital cardiac arrest, such as survival to hospital discharge and survival with favorable neurologic outcome at discharge. We acknowledge that these interventions demand funding, personnel, and stakeholder support to improve system performance. Varying levels of resources across settings may influence the effectiveness of implementing these performance improvements.Values and preferences statement: In making this recommendation, we prioritize the benefits of system performance improvements, recognizing that they present no known risks and hold substantial potential for positive impact.


	Subgroup considerations

	We included studies that evaluate system performance improvement in the context of out-of-hospital cardiac arrest (30) and in-hospital cardiac arrest (12).
Due to very high heterogeneity in the interventions, no meta-analysis was possible.


	Implementation considerations

	Improving system performance for cardiac arrest care often necessitates substantial resources and funding, as it may involve acquiring specialized equipment, training personnel, and enhancing protocols. These improvements can improve patient outcomes, but some healthcare systems may face limitations in the resources available to fully implement these interventions.



	Monitoring and evaluation

	


	Research priorities

	To evaluate the cost-effectiveness of individual interventions aimed at improving system performance.
To assess the feasibility of implementing community interventions across diverse resource settings.
To investigate the effects of individual and bundled interventions in future studies to determine their impact on outcomes.
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