	QUESTION

	Should IM epinephrine vs. IV or IO or be used for cardiac arrest?

	POPULATION:
	cardiac arrest

	INTERVENTION:
	IM epinephrine

	COMPARISON:
	IV or IO or

	MAIN OUTCOMES:
	result in improved patient and/or process outcomes? Patient outcomes included ROSC, survival, and neurologically favourable survival. Process outcomes included administration of epinephrine, time to epinephrine, and accuracy of dosing 

	SETTING:
	all settings

	PERSPECTIVE:
	

	BACKGROUND:
	


	CONFLICT OF INTERESTS:
	
Janice Tijssen – published previous studies on intramuscular epinephrine and is funded for a trial on IM Epinephrine.


ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Studying new interventions for cardiac arrest is essential because it is a common and life-threatening emergency with persistently poor survival and neurological outcomes, and only through developing, testing, and refining innovative strategies can we meaningfully improve the chances of saving lives. 
	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	In the management of cardiac arrest, earlier epinephrine is associated with improved clinical outcomes. Meanwhile, administration of epinephrine by IV and IO routes has its challenges. IM epinephrine may be a more efficient route of administration of epinephrine. However, response to early epinephrine likely will be associated with etiology of arrest, duration of arrest, comorbidities, quality of CPR, etc. From a population perspective, the impact may be small.
	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	IM epinephrine safety has been demonstrated through millions of administrations in the setting of anaphylaxis. The doses used in adult OHCA are approximately 10 times greater and may pose a greater risk of necrosis. The risk of local infection is likely no greater than with an autoinjector for anaphylaxis- which is exceedingly rare. There are no safety studies of IM epinephrine in cardiac arrest. There is a potential for harm by detracting from standard of care, and by having 2 different concentrations of epinephrine for one clinical condition (1:1000 for IM epinephrine and 1:10,000 for IV/IO epinephrine). 
	


	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 pediatric studies of IM epinephrine in cardiac arrest.
	


	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 pediatric evidence, but if there were outcomes to measure, there would be no uncertainty about the value of P-COSCA 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

	There is no pediatric evidence.
	


	Acceptability
Is the intervention acceptable to key interest-holders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	There is no evidence, but IM epinephrine is an acceptable therapy in anaphylaxis.
	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	There are no dosing studies of IM epinephrine in cardiac arrest, but pediatric epinephrine dosing is based on weight and thus cannot be prepared until a patient's weight is known. Currently, there are no commercially available prefilled syringes of 1:1000 epinephrine concentration (for greater than 0.3mg in an autoinjector). In a simulation study, the time required to prepare a syringe of 1:1000 epinephrine was equivalent to the time required to insert an IV or IO. However, the stability, sterility, and potency of pre-filled plastic epinephrine syringes has not been evaluated for durations of > 3 months. Thus, for pediatric dosing of 1:1000 epinephrine for cardiac arrest, there are feasibility concerns.




	



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

	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

	There is no pediatric evidence to recommend adding intra-arrest intramuscular (IM) epinephrine to standard resuscitation care for cardiac arrest in children



	Justification

	The TF recognized that intramuscular epinephrine is an interesting area of research. In the management of cardiac arrest, earlier epinephrine is associated with improved clinical outcomes .Meanwhile, administration of epinephrine by IV and IO routes has its challenges. IM epinephrine may be a more efficient route of administration of epinephrine but it may also lead to suboptimal effects. Adult and animal studies were included in the SR for comprehensiveness but the results these should be interpreted with caution. The task force explicitly refrained from using adult-derived indirect evidence for many paediatric recommendations because of fundamental differences in arrest aetiology. Animal studies often fail to integrate standard of care post-arrest therapies and do not report neurological outcomes. In addition, time to drug administration in animals does not reflect the human clinical experience, where epinephrine administration is often delayed compared to animal studies.



	Subgroup considerations

	



	Implementation considerations

	There are no dosing studies of IM epinephrine in cardiac arrest, but pediatric epinephrine dosing is based on weight and thus cannot be prepared until a patient's weight is known. Currently, there are no commercially available prefilled syringes of 1:1000 epinephrine concentration (for greater than 0.3mg in an autoinjector). In a simulation study, the time required to prepare a syringe of 1:1000 epinephrine was equivalent to the time required to insert an IV or IO. However, the stability, sterility, and potency of pre-filled plastic epinephrine syringes has not been evaluated for durations of > 3 months. Thus, for pediatric dosing of 1:1000 epinephrine for cardiac arrest, there are feasibility concerns. 



	Monitoring and evaluation

	



	Research priorities

	There are no pediatric studies evaluating intramuscular epinephrine in cardiac arrest. The TF suggests that there is sufficient biological plausibility and equipoise for this therapy to warrant human pediatric trials. Future studies should evaluate IM epinephrine compared to no epinephrine (e.g., in low resourced settings), in addition to IM epinephrine compared to IV/IO epinephrine, in children with cardiac arrest. 
There are no dosing studies of IM epinephrine in cardiac arrest. Future studies should evaluate the pharmacokinetic profile of IM epinephrine in cardiac arrest to inform dosing.
There are no safety studies of IM epinephrine in cardiac arrest. There is a potential for harm by detracting from standard of care, and by having 2 different concentrations of epinephrine for one clinical condition (1:1000 for IM epinephrine and 1:10,000 for IV/IO epinephrine).



