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	In adults with in-hospital or out-of-hospital cardiac arrest receiving manual ventilation during CPR, does use of a smaller manual resuscitation bag compared with a standard-size bag reduce delivered tidal volume and improve resuscitation outcomes?

	POPULATION:
	Adults with in-hospital or out-of-hospital cardiac arrest receiving manual ventilation during CPR

	INTERVENTION:
	Use of a smaller manual resuscitation bag than standard size (i.e. using pediatric bag for adult patients) for the patient to limit delivered tidal volume

	COMPARISON:
	Use of a standard/larger bag (i.e. approximately 1500ml)

	MAIN OUTCOMES:
	Critical: Favourable neurological survival (as measured by cerebral performance category or modified Rankin Score) at discharge or 30-days and at any time interval after 30-days. Important: Survival to discharge or 30 days, Survival to hospital admission, Survival to any time interval after discharge or 30 days survival, Return of spontaneous circulation (ROSC) Other: Delivered tidal volume, ventilation rate, barotrauma

	SETTING:
	In-Hospital or out-of-hospital cardiac arrest	

	PERSPECTIVE:
	

	BACKGROUND:
	


	CONFLICT OF INTERESTS:
	



ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Effective ventilation during cardiopulmonary resuscitation (CPR) is essential to optimize oxygen delivery and carbon dioxide removal while minimizing the risk of harm from excessive ventilation. Hyperventilation during CPR has been associated with increased intrathoracic pressure, reduced venous return, decreased coronary and cerebral perfusion, and lower rates of ROSC and survival.

In current practice, standard adult manual resuscitation bags have a nominal volume of approximately 1.5 liters. Even with partial compression, these bags can easily deliver tidal volumes that exceed guideline recommendations, particularly when used by providers under high-stress conditions such as cardiac arrest. 

Studies in both simulation and clinical environments have demonstrated that providers frequently deliver excessive tidal volumes when using standard-sized bags. The use of a smaller-volume manual resuscitation bag (e.g., pediatric-sized bag of 0.5–1.0 L) for adults or larger pediatric patients has been proposed as a simple, low-cost strategy to limit excessive tidal volume delivery during CPR. This strategy may reduce the risk of hyperventilation-related hemodynamic compromise and lung injury while maintaining adequate oxygenation and ventilation. However, evidence directly linking smaller bag use during CPR to improved patient outcomes—such as ROSC, survival to discharge, or favorable neurological outcome—remains limited and mixed. One recent study demonstrated that small adult ventilation  were associated with lower odds of ROSC.  

Given the central role of ventilation quality in CPR and the ease of implementation of a bag size intervention, this review will evaluate the impact of using a smaller manual resuscitation bag compared to standard-sized bags on both clinical outcomes (ROSC, survival, neurological outcome) and process measures (delivered tidal volume, ventilation rate) in adults with in-hospital or out-of-hospital cardiac arrest.
	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	The anticipated benefits of using a smaller-volume manual resuscitation bag during adult cardiopulmonary resuscitation are supported by very low- to low-certainty evidence, from a single before–after clinical study and two simulation studies. These studies demonstrate that when providers switch from standard adult to smaller- volume bags, delivered tidal volumes are consistently lower and ventilation delivery more closely aligns with guideline recommendations. The magnitude of these changes varies by setting and provider experience but is observed across simulation and physiologic clinical studies.
Evidence linking these time-dependent improvements in ventilation delivery to patient-centered outcomes is limited and derived from one observational study with substantial confounding. As a result, anticipated desirable effects are driven by improvements in ventilation parameters over time rather than demonstrated effects on survival or neurological outcomes. The overall magnitude of anticipated benefit was judged to be small to moderate, with low confidence due to indirectness and heterogeneity.
	


	Undesirable Effect
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	The potential undesirable effects of using a smaller manual resuscitation bag during adult CPR relate hypoventilation, inadequate minute ventilation, and impaired gas exchange if ventilation is delivered inconsistently. In theory, use of smaller bags could result in insufficient tidal volumes if not paired with appropriate ventilation rates or technique, potentially leading to hypercapnia or worsening acidosis during resuscitation. However, these effects were not observed in the included simulation or physiologic studies, where ventilation parameters generally remained within guideline-recommended ranges.
Concerns regarding lung injury or barotrauma are more commonly associated with larger tidal volumes and excessive intrathoracic pressures rather than smaller bags. No included studies systematically assessed barotrauma or other ventilation-related harms attributable to smaller bag use, and no signal of harm was identified.
Overall, while there is physiological plausibility for undesirable effects related to inappropriate ventilation delivery, available evidence does not demonstrate important harms associated with smaller manual resuscitation bags. 
	


	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

	Across all outcomes, the certainty of evidence was ranked as very low. Evidence was derived from one observational clinical study and two simulation studies; no randomized clinical trials evaluating ventilation bag size during adult cardiac arrest were identified. In the observational cohort study, use of a smaller-volume bag was associated with significantly lower rates of favorable neurological outcome (5% vs 7%, adjusted odds ratio [AOR]=0.65, 95%CI: 0.43 to 0.99) and survival to hospital admission (35% vs 42%, AOR= 0.73, 95%CI: 0.60 to 0.90) and numerically lower survival to discharge (9% vs 12%, AOR=0.79, 95%CI: 0.57 to 1.09). These findings are impacted by substantial confounding, indirectness, and imprecision inherent to non-randomized designs, resulted in serious downgrading for risk of bias and inconsistency. Simulation studies demonstrated indirect and inconsistent results. Both simulation studies showed a higher proportion of ventilations with lower than guideline recommended delivered tidal volume with smaller bags and a higher proportion of ventilations with higher than guideline recommended delivered tidal volume with larger bags. 
	


	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
	Our list of outcomes comprises outcomes that were included in the ILCOR Core Outcome Set for Cardiac Arrest, survival with favorable neurological outcome, survival, and ROSC. These were outcomes that were prioritized by members of the public, cardiac arrest survivors, researchers and clinicians and are categorized as critical outcomes. 
	


	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

	The balance of desirable and undesirable effects varies, and the number of studies were small. That patient outcomes worsened in the only clinical study and tidal volumes were more likely to be under guideline recommendation in simulation with the smaller volume bag favors use of the standard bag. However, both simulation studies showed a higher proportion of participants exceeding the upper limit of guideline recommendations for tidal volume. However, the later could be addressed in education and training.
	


	Resources required

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Adult (standard) and pediatric ventilation bags are currently used in resuscitation. The treatment recommendation does not change current practice and does not impact resources. Although using one bag size for all resuscitation would require less future equipment cost.
	


	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

	Since no additional equipment or devices are needed, the costs are unlikely to be excessive. While some additional training may be required, this would result in only low cost. 
	


	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

	The intervention is likely low cost, as it uses manual resuscitation bags that are already widely available and requires minimal additional training. However, its cost-effectiveness is uncertain, as evidence demonstrating improvements in survival or neurological outcomes is limited, making it unclear whether physiologic benefits translate into reduced healthcare utilization or long-term costs
	


	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

	There is likely no impact as both sizes of manual resuscitation bags are currently used.  
	


	Acceptability
Is the intervention acceptable to key interest-holders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	The intervention is probably acceptable to key stakeholders, as both sizes of manual resuscitation bags are already routinely used during CPR.  
	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	The intervention is feasible to implement, as it builds on existing resuscitation practices and uses equipment that is already widely available, including manual resuscitation bags and standard airway adjuncts. Adoption of smaller bags for adult CPR would require minimal workflow changes and limited additional training, primarily focused on reinforcing ventilation targets and technique. Overall, the intervention can be readily incorporated into current resuscitation workflows with minimal disruption.
	



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 the use of a standard size bag (1500 to 1600ml) for the ventilation of adults during cardiopulmonary resuscitation (weak recommendation, very low certainty of evidence).

	


	Justification

	The recommendation is driven by limited observational evidence suggesting harm. Simulation and physiologic studies consistently demonstrate that smaller- volume manual resuscitation bags are associated with more guideline-consistent ventilation delivery, supporting biologic plausibility given known harms of excessive ventilation during CPR. However, evidence evaluating patient-centered outcomes remains limited and subject to high risk of bias.
The only available clinical observational study reported an association between smaller bag use and worse survival-related outcomes. These findings were judged to be of very low certainty due to serious risk of bias, residual confounding, imprecision, and indirectness, including differences in airway management, provider behavior, and resuscitation context. No randomized clinical trials have evaluated the effect of bag volume on survival or neurological outcomes during adult cardiac arrest, although one additional clinical study has been completed and is awaiting publication.
Given the very low certainty of evidence for critical outcomes and substantial uncertainty regarding the balance of benefits and harms, the Task Force judged that the balance of effects does not clearly favor a change in practice at this time, supporting a weak recommendation for continued use of a standard adult manual resuscitation bag.



	Subgroup considerations

	The following subgroup analyses could be performed, if sufficient data is available: 
● patient gender 
● patient age group 
● patient race/ethnic background 
● likely cause/etiology (presumed or confirmed) and/or initial cardiac rhythm
● Pediatrics 
● Airway device: basic life support airway, supraglottic device, tracheal intubation
There is insufficient evidence to explore any of these subgroups. 


	Implementation considerations

	Implementing these ventilation recommendations is feasible but requires attention to training, resources, and integration into existing protocols. Regular provider education is critical to ensure proficiency in delivering recommended ventilation rates, achieving chest rise, and avoiding extremes like hyperventilation or hypoventilation, especially when using manual bag-valve devices. While advanced monitoring tools like capnography or spirometry can enhance accuracy, visible chest rise serves as a practical alternative in resource-limited settings. Tailoring ventilation strategies to patient-specific factors and using quality assurance initiatives can help refine implementation, optimize resuscitation practices, and improve patient outcomes.



	Monitoring and evaluation

	Monitoring and evaluating implementation can be achieved through regular data collection on key ventilation parameters, such as rate, tidal volume, visible chest rise, and adherence to guidelines during resuscitations. Use of feedback devices, such as capnography or real-time audiovisual systems, can provide immediate insights into performance and identify areas for improvement. Post-event debriefings and quality assurance reviews can analyze outcomes, assess provider adherence, and highlight training needs. Ongoing audits and incorporating findings into training programs will ensure continuous improvement and alignment with best practices. 


	Research priorities

	Randomized clinical trials comparing smaller versus standard-size bags during adult CPR with patient-centered outcomes (survival and favorable neurological outcome) are needed. Studies should also evaluate safety outcomes such as barotrauma and hypoventilation, and assess how effects vary by airway strategy, arrest setting, and rescuer experience. Implementation research should examine feasibility, acceptability, training requirements, and the impact of pairing bag choice with real-time feedback (capnography, ventilation monitors) to optimize ventilation delivery.



