	QUESTION

	Should Pulse check as per current guidelines by healthcare providers be used to diagnose return of spontaneous circulation in infants and children in cardiac arrest?

	POPULATION:
	infants and children in cardiac arrest

	INTERVENTION:
	any other site for pulse check (eg. femoral pulse, etc) OR method (not exclusively, cardiac auscultation, pulse oximetry, ultrasonography, rise in end-tidal CO2 values above specific thresholds, invasive monitoring, etc)

	COMPARATOR:
	pulse check as per current guidelines by healthcare providers (brachial pulse for infants and carotid pulse for children and adolescents)

	MAIN OUTCOMES
	Any outcome including but not limited to:
· accuracy, defined as sensitivity and specificity of detecting a perfusing rhythm 
· duration of cardiac compression pauses
· any clinical outcome
The PLS TF prefers outcomes defined in the P-COSCA publication (Topjian 2021 162)

	SETTING
	in cardiac arrest

	PERSPECTIVE:
	

	BACKGROUND:
	


	SUBGROUPS:
	

	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

	To start CPR, the absence of signs of life is recommended by resuscitation councils. Pulse checks during rhythm analysis should not exceed ten seconds. 
Pulse checks are recommended to detect a return of spontaneous circulation (ROSC) during rhythm checks. Palpation of a pulse (or its absence) is not reliable as the sole determinant of cardiac arrest and the need for chest compressions. A prolonged duration leads to longer no-flow, compromising patients' outcomes. A false determination of a present pulse will likely result in stopping chest compressions. 
	


	Test accuracy
How accurate is the test?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very inaccurate
● Inaccurate
○ Accurate
○ Very accurate
○ Varies
○ Don't know

	One study evaluated cardiac ultrasound during rhythm analysis compared to simultaneous pulse checks and found a sensitivity of 100% for detecting a return of spontaneous circulation (1). However, specificity could not be reported due to insufficient data. Two studies assessed different pulse check sites in children with ECMO or LVAD. For the detection of a pulse, the sensitivities in the two studies were 76% (95% CI 64 to 86) (2) and 86% (95%CI 79 to 91) (3). Specificities were 79% (95% CI 69 to 86) (2) and 64% (95% CI 53 to 74), respectively. 




	Test result
	Number of results per 1000 patients tested (95% CI)
	№ of participants
(studies)
	Certainty of the evidence
(GRADE)

	
	Prevalence 0%
	Prevalence 1%
	Prevalence 10%
	
	

	True positives
patients with return of spontaneous circulation
	6 to 8
	8 to 10
	76 to 100
	216
(3)
	⨁◯◯◯
Very low1,2,3,a,b

	False negatives
patients incorrectly classified as not having return of spontaneous circulation
	0 to 2
	0 to 2
	0 to 24
	
	

	True negatives
patients without return of spontaneous circulation
	635 to 784
	634 to 782
	576 to 711
	160
(3)
	⨁◯◯◯
Very low2,3,b

	False positives
patients incorrectly classified as having return of spontaneous circulation
	208 to 357
	208 to 356
	189 to 324
	
	

	Inconclusive
	undefined
	(0)
	-

	Complications
	undefined
	(0)
	-


1. Tsung, J. W., Blaivas, M.. Feasibility of correlating the pulse check with focused point-of-care echocardiography during pediatric cardiac arrest: a case series.Resuscitation; May 2008. 
2. Tibballs, J., Weeranatna, C.. The influence of time on the accuracy of healthcare personnel to diagnose paediatric cardiac arrest by pulse palpation.Resuscitation; Jun 2010. 
3. Tibballs, J., Russell, P.. Reliability of pulse palpation by healthcare personnel to diagnose paediatric cardiac arrest.Resuscitation; Jan 2009. 
a. One study (Tsung) evaluated patients with knowledge about the reference test. 
b. Two studies (Tibballs) evaluated patients on ECMO and LVAD systems. Those were not in cardiac arrest, the mechanical circulatory support system was used to mimic cardiac arrest


	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	One case series assessing ultrasound has resulted in a 100% accuracy with direct comparison to central pulse palpation (1). Two experienced providers performed the ultrasound. Additionally, the small sample size limits generalizability, wherefore the desirable effect is small. From two studies with indirect evidence, the overall accuracy was 78% in both studies. Resulting in a wrong interpretation of the pulse check in two out of ten children.
Test accuracy
In the included studies sensitivity ranged from 76% to 100% , while specificity was lower with 64% 79%.  
	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Current guidelines recommend limiting chest compression pauses to ten seconds for rhythm analysis. 
One study evaluated the time until a decision was made about whether a pulse was present or not (2). In this study, only 39% (60/153) of the participants decided on the presence of a pulse within ten seconds. The median duration until any decision was made was 18 seconds, with an accuracy of 85%. Inexperienced providers took longer to make their decisions. This indirect evidence indicates that there is a reasonable concern about prolonged chest compression pauses, especially in inexperienced clinicians.
	Evidence from the 2010 treatment recommendations suggest that the palpation of a pulse in children with cardiac arrest is inaccurate. 
	Comment by Stephan Katzenschlager: ttps://doi.org/10.1542/peds.2010-2972A
Combined with the indirect evidence found in this systematic review, it was found that a decision on wheater a pulse is present or not cannot be reliably made within ten seconds. 

	Certainty of the evidence of test accuracy
What is the overall certainty of the evidence of test accuracy?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Due to the limited applicability, indirect evidence, and small sample size, the certainty of the evidence is very low. 
	


	Certainty of the evidence of test's effects
What is the overall certainty of the evidence for any critical or important direct benefits, adverse effects or burden of the test?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Two observational studies provided indirect evidence for the research question. Pulse check accuracy in a lower acuity setting than in cardiac arrest was moderate, even for experienced providers (3, 2). One study evaluated survival until hospital discharge. Two out of fourteen patients survived (14%) (1). The indirectness and low sample size resulted in the very low certainty of the evidence.
	


	Certainty of the evidence of management's effects
What is the overall certainty of the evidence of effects of the management that is guided by the test results?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	

	


	Certainty of the evidence of test result/management
How certain is the link between test results and management decisions?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	

	


	Certainty of effects
What is the overall certainty of the evidence of effects of the test?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	

	


	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

	Accuracy is the gold standard in assessing diagnostic interventions. 
For clinical outcomes the ILCOR P-COSCA initiative developed a core outcome set specific for pediatric cardiac arrest studies. The design and methods of the initiative included use of a Delphi process to develop consensus on a core domain set (4).
	


	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

	Due to the small evidence, with missing undesirable effects, a statement favoring the comparator or intervention cannot be made.
	


	Resources required

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	No studies were identified that evaluated the resources required. However, ultrasound devices are considered standard of care and available on all intensive care units or resuscitation rooms. There might be a lack of ultrasound devices in the prehospital system, especially in low- and middle income countries.
	


	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 studies regarding resource requirements were included in this systematic review.
	


	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

	Cost effectiveness data was not identified in this systematic review.
	


	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

	Equity data was not identified in this systematic review
	


	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	Identifying ROSC in pediatric advanced life support requires evaluating circulation, including manual pulse palpation. While experienced clinicians perform better than inexperienced, the risk of type 1 and type 2 errors and prolonged CPR pauses remains significant. In addition to pulse checks, international guidelines recommend including other intra-arrest parameters such as etCO2, blood pressure, SpO2, and ultrasound to determine ROSC (5, 6).
	Where possible, in-hospital medical emergency teams and ALS-based emergency medical service systems use ultrasound during cardiac arrest. For in-hospital cases, the availability of invasive blood pressure monitoring is an already-used alternative.

	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	A prospective observational trial found that apical or subxiphoid views of the heart to assess contractility can be obtained within 10 seconds in 86% and 94%, respectively. The femoral view showed a slightly worse result, with 74% of the scans being interpretable for pulsatility within 10 seconds (7).
A dedicated protocol combined with supervised training may increase the rates of interpretable views within 10 seconds (8).
	Implementing ultrasound checks within a pediatric advanced life support algorithm seems feasible. Providers must be trained to perform the assessment quickly and accurately. Medical emergency team leaders are skilled at this task.


SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

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

	TEST ACCURACY
	Very inaccurate
	Inaccurate
	Accurate
	Very accurate
	
	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 THE EVIDENCE OF TEST ACCURACY
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	CERTAINTY OF THE EVIDENCE OF TEST'S EFFECTS
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	CERTAINTY OF THE EVIDENCE OF MANAGEMENT'S EFFECTS
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	CERTAINTY OF THE EVIDENCE OF TEST RESULT/MANAGEMENT
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	CERTAINTY OF EFFECTS
	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

	Treatment recommendations:
We suggest that the palpation of a pulse (or its absence) is unreliable as the sole determinant of cardiac arrest and the need for chest compressions. [weak recommendation, very low certainty on evidence]


In unresponsive children, not breathing normally and without signs of life, lay rescuers and clinicians should begin CPR. (Good Practice Statement)
 

	


	Justification

	Due to the limited evidence and the limited applicability of the included study, the treatment recommendation remains unchanged. The ILCOR PLS Taskforce considered indirect evidence post-hoc and downgraded it for indirectness.



	Subgroup considerations

	One study evaluated the difference between femoral and brachial pulse checks without finding a difference in accuracy. 
Although the current guidelines state that healthcare professionals should check for a pulse, there may be differences between providers in terms of their experience with cardiac arrests, particularly in children. Differences in the level of expertise between different healthcare providers have to be considered.


	Implementation considerations

	




	Monitoring and evaluation

	



	Research priorities

	Clinical studies should assess different sites for ultrasound-guided pulse checks, such as different sites for vascular and/or cardiac ultrasound, and different methods (doppler-mode vs. visual interpretation).


Prehospital and in-hospital studies, comparing point of care ultrasound (vascular or cardiac) during rhythm analysis are ethical, necessary, and critically important to help guide clinicians in making these complex decisions. As different resuscitation councils recommend varying pulse check locations, this may provide an opportunity for an international comparative study.


Further examination of the potential longer hands-off time and their impact on outcome would also be helpful.


Future studies would benefit from including outcome measures consistent with the P-COSCA recommendations. 
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