	QUESTION

	Can the administration of maximal oxygen concentration improve survival?

	POPULATION:
	Adults with cardiac arrest in any setting

	INTERVENTION:
	Administering a maximal oxygen concentration (e.g. 100% by face mask or closed circuit)

	COMPARISON:
	No supplemental oxygen (e.g. 21%) or a reduced oxygen concentration (e.g. 40-50%)

	MAIN OUTCOMES:
	Survival with favorable neurological/functional outcome at discharge, 30 days, 60 days, 180 days AND/OR 1 year, survival only at discharge, 30 days, 60 days, 180 days AND/OR 1 year, ROSC?


ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	The brain is the most sensitive organ with regards to hypoxia and hypoxic brain injury is the major cause of death in patients with return of spontaneous circulation. The administration of supplemental oxygen appears intuitive. Studies (n = 6) generally find an association between higher PaO2 during arrest and good outcome, but research evidence comparing different oxygen administration strategies is lacking. 

	All studies (n=6) suggest that a higher PaO2 during CPR is associated with higher ROSC, hospital admission, or functional survival.

	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	In a large study on 16,013 out-of-hospital cardiac arrest patients, higher PaO₂ is associated with better functional survival (Adjusted ORs for favorable outcome were 2.09 (normoxia) and 5.04 (hyperoxia) vs hypoxia) (Izawa 2022). All six included studies have shown similar associations between higher PaO2 and better outcome. 

	All the other included studies also showed that a higher PaO₂ is correlated to better outcomes (higher rate of ROSC with sustained ROSC, higher hospital admission, higher survival to hospital discharge/1 month, and better functional outcome)

	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH VIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Hyperoxemia during CPR is rare.
	No studies report harm from hyperoxemia during CPR.

	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

	There are no studies that have compared different amounts of administered oxygen in patients undergoing CPR. In the identified studies all patients received 100% oxygen. The higher oxygen levels in some patients have likely been due to other patient or resuscitation factors such as lung function, etiology or arrest or quality of resuscitation, and not to the administration of oxygen. Therefore, the evidence is indirect and of very low certainty. On the other hand the consistent finding in the identified studies is that a higher PaO2 is associated with better outcomes. 

	The observational studies addressing PaO₂ levels during cardiopulmonary resuscitation were highly heterogeneous and at serious or critical risk of bias, precluding meaningful meta-analysis.

	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 importance of survival and neurologically intact survival is generally agreed upon.
	

	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 was no direct evidence favoring the intervention. The available evidence suggests better outcome with higher oxygen levels. No study found worse outcome with high intra-arrest oxygen levels. 
	Oxygen administration during CPR is safe and likely beneficial; monitoring ABG/PaO₂ can help optimize outcomes, especially in advanced care settings.

	Resources required

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Oxygen is, in general, low-cost. 
	Resources/costs balance is not reported in the identified studies.

	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 relevant studies were identified.
	

	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 cost-effectiveness data were identified.
	

	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

	Oxygen is widely available to advanced life support providers in most prehospital and hospital settings.
	There are systems in lower-resource settings, in which oxygen is not readily available. The recommendation to provide oxygen during arrest and CPR has been in place for several years however, so this will not be a change. 

	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 relevant studies were identified.
	Oxygen is currently used during CPR in clinical practice in most healthcare systems, and is likely acceptable to stakeholders.

	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Oxygen is widely available to advanced life support providers in most prehospital and hospital settings. 
	There are systems in lower-resource settings, in which oxygen is not readily available. The recommendation to provide oxygen during arrest and CPR has been in place for several years however, so this will not be a change. 


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
	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 using the highest possible inspired oxygen concentration during CPR (weak recommendation, very-low-certainty evidence).


	Justification

	· The quality of evidence quality is very low with only prospective observational or registry studies of critical bias. No study has randomized patients into different levels of supplemental oxygen. 
· All patients in the included studies received 100% oxygen. Therefore, the difference in oxygen levels between patients may be related to other things than the use of supplemental oxygen. Across all studies, oxygen administration during CPR appeared to be safe and was associated with improved early outcomes (ROSC, hospital admission, functional survival to hospital discharge/1 month).
· Hyperoxemia during CPR does not appear to be harmful.

	Subgroup considerations

	Oxygen is more likely to be less widely available in the prehospital setting but is available in most systems with ALS capabilities. 



	Implementation considerations

	This recommendations has not changed, so the task force did not think implementation would be a challenge. 



	Monitoring and evaluation

	Nothing additional was thought to be required. 



	Research priorities

	The Task Force discussed that there are unlikely to ever be clinical trials on intra-arrest oxygen supplementation, given the consistency of the observational association between PaO2 and short-term outcomes. 



