	QUESTION

	Should a supraglottic airway vs. any other supraglottic airway be used for cardiac arrest?

	POPULATION:
	cardiac arrest

	INTERVENTION:
	a supraglottic airway

	COMPARISON:
	any other supraglottic airway

	MAIN OUTCOMES:
	Survival with favorable neurological outcome at day 30 or hospital discharge; Survival to day 30 or hospital discharge ; Return of spontaneous circulation or survival to admission; Airway insertion success or ventilation success; Complications (Aspiration, Oropharyngeal injury); Airway misplacement or dislodgement;

	SETTING:
	in any setting (in-hospital or out-of-hospital)

	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

	Two large randomised controlled trials have compared insertion of an SGA with tracheal intubation as the primary airway management strategy during out-of-hospital cardiac arrest (laryngeal tube versus tracheal intubation - PART Trial and gel-cuff SGA versus tracheal intubation – Airways-2 Trial). Supraglottic airways are now used extensively in OHCA but although the characteristics of these devices differ substantially, there have been relatively few studies comparing one SGA with another SGA in OHCA.

We identified 14 studies that included comparisons of SGAs during cardiac arrest. Of these, four were randomized trials: one compared the laryngeal tube (LT) with a 1st generation laryngeal mask airway (Ambu Aura-i LMA®);1 one compared a gel-cuff SGA with a 2nd generation LMA (Supreme LMA®);2 one compared the LMA (type unspecified) with the laryngeal tube;3 and one compared the gel-cuff SGA with the Portex Soft Seal LMA®.4 Of the ten non-randomized studies, four compared the gel-cuff SGA with the LT;5-8 two compared the LMA with the LT;9,10 two compared the LMA with esophageal obturator airway (EOA);11,12 one compared the LMA with esophageal-tracheal combitube (ETC);13 and one compared the LMA with the ETC and the esophageal gastric tube airway.14 All studies were for out of hospital cardiac arrest. Although children were eligible for inclusion in five studies,1,3,4,6,14 none of those studies documented the number of children included. One of these studies reported the adjusted odds ratio for survival in a subgroup < 18 years.6  
	


	Desirable Health and Well-Being Effects
How substantial are the desirable health and well-being effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial to no effect
○ Small
○ Moderate
● Large
○ Varies
○ Don't know
	An SGA that is easy to insert and enables ventilation of the lungs during cardiac arrest could increase survival and favourable neurological outcome.
Indirect evidence from a large network meta-analysis of randomised controlled trials comparing SGAs for airway management in anaesthetised patients documents first-attempt success rates and oropharyngeal leak pressures for a wide range of SGAs.15 In this analysis, first attempt success rates for the LMA Supreme and i-gel were higher than for all LT variants; however, oropharyngeal leak pressure was higher for all LT variants than for the i-gel. 
	


	Undesirable Health and Well-Being Effects
How substantial are the undesirable health and well-being effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Large
○ Moderate
○ Small
○ Trivial
○ Varies
○ Don't know
	An SGA that is difficult to insert and/or does not enable reliable ventilation during cardiac arrest could reduce the chance of survival after cardiac arrest
	


	Net Effect
How substantial is the magnitude of the desirable effects in relation with the undesirable effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large net undesirable
○ Moderate net undesirable
○ Small net undesirable
○ Null or trivial net effect
○ Small net desirable
● Moderate net desirable
○ Large net desirable

	This depends on which SGAs are being compared but given the better neurological outcome with the gel-cuff SGA compared with the LT the desirable effect is relatively large.
	


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

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Gel-cuff SGA versus laryngeal mask
Neurological outcome and health-related quality of life (critical)
For health-related quality of life (QoL), we found very-low certainty evidence (downgraded for risk of bias and imprecision) from one cluster-randomized feasibility trial that assessed QoL at 90 days among cardiac arrest survivors with an gel-cuff SGA (n=16) and LMA Supreme (n=11)) using the Short Form (36) Health Survey (SF-36).2 The SF-36 physical component score for the gel-cuff SGA was 43.9 ± 11.4 vs 41.5 ± 11.3 for the LMA Supreme (P=NS). The SF-36 mental component score for the gel-cuff SGA was 47.7 ± 11.1 vs 50.4 ± 8.2 for the LMA Supreme (P=NS).

Mid-term survival (survival to hospital discharge, 30-day, or 1-month survival) (critical)
For the critical outcome of mid-term survival, we identified very low-certainty evidence (downgraded for risk of bias, inconsistency of comparator, and imprecision) from one feasibility RCT (n =406): survival to hospital discharge was 10.3% (24/232) with the gel-cuff SGA versus 8.0% (14/174) with the LMA Supreme (OR 1.3295% CI 0.63, 2.85).2

Return of spontaneous circulation (critical)
Very low certainty evidence (downgraded for risk of bias, inconsistent comparator, imprecision) from two RCTs, showed no significant difference in ROSC between the gel-cuff SGA and LMA.2 4 

Successful SGA insertion or ventilation (important)
Low-certainty evidence (downgraded for risk of bias and inconsistent comparators) from 2 RCTs compared insertion or ventilation success between gel-cuff SGA and LMA. One study (n = 406) compared the gel-cuff SGA with the LMA Supreme® and found no difference for first -pass success (OR 1.23, 95% CI 0.75–2.01).2 Another small study (n = 48) documented higher ventilation success with the gel-cuff SGA compared with the Portex SoftSeal® LMA (OR 6.5; 95% CI 1.17, 69).4

Gel-cuff SGA versus laryngeal tube
Neurological outcome (critical)
Very low-certainty evidence (downgraded for risk of bias) from a registry study (Cardiac Arrest Registry to Enhance Survival (CARES); n=167,634) documented greater neurologically favourable survival (CPC 1–2 at discharge) associated with the gel-cuff SGA compared with the LT (aOR 1.45; 95% CI 1.33–1.58).6

Mid-term survival (survival to hospital discharge, 30-day, or 1-month survival) (critical)
We identified very low-certainty evidence (downgraded for risk of bias) from two large retrospective registry studies.5,6 In a CARES registry study (n=167,904), use of a gel-cuff SGA was associated with greater survival to hospital discharge than the LT (adjusted OR [aOR] 1.35; 95% CI 1.26–1.46).6 In the ESO Collaborative dataset with hospital disposition recorded (n =7,576), the gel-cuff SGA was associated with greater survival to discharge home (aOR 1.36, 95% CI 1.06–1.76;).5 There may be overlap in these two registry studies because it is possible that some patients were entered in both registries but neither registry was able to measure this. A third, much smaller study (n=250) reported unadjusted 30-day survival (OR 9.5; 1.49, 397), but given the very few survivors, it adds little to the two larger registry studies.8

Return of spontaneous circulation (critical)
The CARES registry and ESO dataset provide very low-certainty (downgraded for risk of bias and inconsistent evidence for ROSC rates with the gel-cuff SGA and LT). The ESO dataset found rates of any ROSC significantly higher with the gel-cuff SGA (aOR 1.19, 95% CI 1.13–1.26, n=73,207).5 The CARES dataset found no significant difference in sustained ROSC between the two devices (aOR 1.03, 95% CI 0.99–1.08, n = 167,904).6 Differences in definitions of ROSC and approaches to statistical adjustment may account for the discrepant results.

Successful SGA insertion or ventilation (important)
Very low-certainty evidence (downgraded for risk of bias) from three studies documents higher rates of first-pass success5,7 or success with up to two attempts8 with the gel-cuff SGA compared with the LT. First-pass success was higher with the gel-cuff SGA in the ESO dataset (n=93,162; aOR 1.94; 95% CI 1.79, 2.09),5 and in a Canadian dataset (n = 2,680), (OR 2.94; 95% CI 2.35, 3.60).7 In a Norwegian study (n=250), success within two attempts was higher with the gel-cuff SGA (OR 2.03; 1.04, 3.95).8 In the CARES registry study, use of the gel-cuff SGA was associated with lower odds of having ETCO2 ≤ 5 mmHg (aOR 0.81; 0.70, 0.95]) or ETCO2 ≤ 10mmHg (aOR 0.84; 0.76, 0.94) among patients who had at least one ETCO2 value recorded and no tracheal intubation attempts recorded during their care.6

Complications (important)
A small non-randomised Norwegian study (n = 250) found no overall difference in complications between the gel-cuff SGA and LT. No statistical difference in air leak was identified with the gel-cuff SGA compared with the LT (OR 2.59; 95% CI 0.95, 8.87).8

Laryngeal tube versus laryngeal mask
Neurological outcome (critical)
For neurological outcome, we found very low-certainty evidence (downgraded for risk of bias and imprecision) from one RCT (n = 313) that found similar rates of favourable neurological outcome (CPC 1–2 at one month) with LT and LM (OR 1.12; 95% CI 0.08, 15.57).3 Very low-certainty evidence (downgraded for risk of bias and indirectness), from 2 observational studies indirectly comparing LT and LM (n = 1,1149 and n = 77,33210) reported no difference in favourable neurological outcome (CPC 1-2) at one month or 30 days (OR 1.26; 95% CI 0.76, 2.11 and OR 0.81; 0.58, 1.12).

Mid-term survival (survival to hospital discharge, 30-day, or 1-month survival) (critical)
For the critical outcome of mid-term survival, we identified very low-certainty evidence (downgraded for risk of bias, inconsistency of comparator, and imprecision) from one cluster-randomised crossover trial (n = 313): 1-month survival was 6.1% (9/148) with the LT versus 4.2% (7/165) with the LMA (OR 1.46 (95% CI 0.47, 4.74).3
Very low certainty evidence (downgraded for risk of bias and indirectness) from one study compared 30-day survival with the LT versus LMA (n = 1,114; OR 0.99; 95% CI 0.70, 1.41)9

Return of spontaneous circulation (critical)
Very low certainty evidence (downgraded for risk of bias, inconsistent comparator, imprecision) from two RCTs showed no significant difference in ROSC between the LT and LMA.1,3 
Very low-certainty evidence (downgraded for risk of bias and indirectness) from one non-randomised study found no difference in ROSC rates between an LMA and LT. 9 

Successful SGA insertion or ventilation (important)
Low-certainty evidence (downgraded for risk of bias and inconsistent comparators) from two RCTs compared insertion or ventilation success between the LT and LM. One study (n = 900) found placement success significantly lower with the LT than the Ambu Aura-i LMA (aOR 0.53, 95% CI 0.37–0.77).1 Another study (n = 313) found no difference in successful ventilation between the LT and LMA (OR 0.84; 0.48, 1.46).3 

Complications (important)
Very low-certainty evidence (downgraded for risk of bias and imprecision) from one randomized trial comparing the LT with the Ambu Aura-i LMA found complications (misplacement, dislodgement, bleeding, tongue/pharyngeal swelling) overall significantly more common with the LT (aOR 2.82, 95% CI 1.64–4.86, n=905).1 The single complication with a significant difference was dislodgement (OR 3.04; 95% CI 1.51, 6.20). 

Other SGA comparisons
Neurological outcome (critical)
Very low-certainty evidence (downgraded for risk of bias and indirectness), from two observational studies (n=16,60911 and n = 122,19412) reported no difference in the rate of patients who survived with good neurologic outcome (CPC 1–2) when treated with the esophageal obturator airway (EOA) vs LMA (OR 1.25; 95% CI 0.71, 2.19 and OR 1.06; 0.93, 1.20). 

Mid-term survival (survival to hospital discharge, 30-day, or 1-month survival) (critical)
Very low certainty evidence (downgraded for risk of bias and indirectness), from one study compared survival to one month with the EOA and LMA (n =122,194; OR 1.06; 0.99, 1.13).12 

Return of spontaneous circulation (critical)
Very low-certainty evidence (downgraded for risk of bias and indirectness) from 2 studies found no difference in ROSC rates (defined slightly differently in the studies) between an LMA and EOA,12 and Combitube.13 

Successful SGA insertion or ventilation (important)
Very low-certainty evidence (downgraded for risk of bias) from a single large survey-based study, documented insertion and ventilation success with LMA, Combitube, and esophagogastric tube airway (EGTA). 14 This study was published in 1998 and the EGTA and Combitube are now rarely used. For these reasons, no further details are provided here.

	


	Certainty of Evidence of Values
Is there important uncertainty about how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	The relative lack of randomised data is challenging. Clearly if there is a difference in patient-centred outcomes, this would be important
	


	Balance of Effects
Does the balance of effects favor the intervention or the comparator?

	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

	Two large retrospective studies document higher rates of survival to discharge with the gel-cuff SGA compared with the LT.
	


	Resources Required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	The cost of different SGAs is broadly similar
	


	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

	The type of SGA used is unlikely to change the resources used
	


	Cost Effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparator?

	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

	Although some studies have compared cost effectiveness between SGA and tracheal intubation, there have been no formal cost effectiveness studies of different SGAs in cardiac arrest. Any cost-effectiveness studies should consider the cost of training as well as the device 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

	SGAs are relatively inexpensive and the type of SGA selected is unlikely to have an impact on equity
	


	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 ease of insertion of any of the SGAs makes most of them acceptable to key interest holders.
	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Whichever SGA is selected, the training is relatively simple and inexpensive
	



SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

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

	DESIRABLE HEALTH AND WELL-BEING EFFECTS
	Trivial to no effect
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE HEALTH AND WELL-BEING EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	NET EFFECT
	Large net undesirable
	Moderate net undesirable
	Small net undesirable
	Null or trivial net effect
	Small net desirable
	Moderate net desirable
	Large net desirable

	CERTAINTY OF EVIDENCE OF EFFECT
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	CERTAINTY OF EVIDENCE OF VALUES
	Important uncertainty
	Possibly important uncertainty
	Probably no important uncertainty
	No important uncertainty
	
	
	

	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
Based on the balance of the consequences in relation to all the criteria in the framework, what is your recommendation? 

	
When using a supraglottic airway (SGA) for cardiopulmonary resuscitation we suggest a gel-cuff SGA or second-generation laryngeal mask rather than a laryngeal tube (weak recommendation, very low certainty of evidence).


	Justification
What is the justification for the recommendation, based on the framework’s criteria that drove the recommendation?

	Large observational studies show higher survival and favourable neurological outcome with the gel-cuff SGA than with the LT. An RCT showed lower insertion success and more dislodgement with the LT than with a laryngeal mask. Indirect evidence from anaesthesia supports higher first-attempt success with the i-gel and LMA Supreme. Certainty is very low because of risk of bias and confounding.




	Subgroup considerations
What, if any, subgroups were considered and what, if any, specific factors (based on the criteria in the framework) should be considered in relation to those subgroups when implementing the option?

	
Only OHCAs were considered in all 14 studies we identified; however, we have considered the indirect evidence from these studies to inform out treatment recommendation, which includes IHCAs as well as OHCAs.


	Implementation considerations
What should be considered when implementing the option, including strategies to address concerns about acceptability and feasibility?

	
Ease of training, ease of insertion, reliability of ventilation, and stability of the SGA once inserted are all implementation considerations. If training using patients is considered desirable, selection of an SGA that is used regularly for elective anaesthesia will facilitate exposure to an optimal number of cases.  



	Monitoring and evaluation
What indicators should be monitored? Is there a need to evaluate the impact of the option, either in a pilot study or an impact evaluation carried out alongside or before full implementation of the option?

	
Whenever a new SGA is implemented for use during cardiopulmonary resuscitation its performance (insertion success, ability to ventilate effectively) and patient outcomes should be monitored,


	Research priorities
Are there any important uncertainties in relation to any of the criteria that are a priority for further research?

	
Adequately powered RCTs comparing SGA types with survival and neurological outcome as end points; studies of SGA types in in-hospital cardiac arrest; the optimal time to exchange an SGA for a tracheal tube.
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