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1. Pooled sensitivity for ARDS automated detection:
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2. Pooled specificity for ARDS automated detection:
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	POPULATION:
	Critically ill pediatric patients

	INTERVENTION:
	Automatic screening for PARDS or risk of developing PARDS using electronic tools

	COMPARISON:
	Bedside clinician identification or manual review

	MAIN OUTCOMES:
	Sensitivity and specificity for identifying patients with PARDS or at significant risk of developing PARDS

	Recommendation

	10.1 We suggest that clinicians implement electronic tools to automatically screen critically ill children to help identify those with PARDS or at significant risk of developing PARDS as compared to non-electronic screening or no standardized screening. (Conditional recommendation, very low certainty of evidence, 96% agreement).


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	 Moderate
 
	Evidence suggests that correct and earlier identification of patients with ARDS is associated with higher adherence to clinical best practices. Evidence also suggests that automatic screening algorithms perform better than humans at identifying patients with ARDS earlier and correctly. 
	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	 Small
 
	Implementation of electronic tools may be costly and requires a team of trained professionals with expertise in clinical informatics, health information technology, and tool implementation. Misclassification of patients could lead to alert fatigue and wasted resources in unnecessary diagnostic testing. However, there is no evidence comparing the potential risk and benefits of automatic ARDS screening tools. Evidence suggest that implementation of automatic screening tools for other conditions (e.g. acute kidney injury) may have positive effects.
	


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

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	Low


	Existing evidence for the effectiveness of automatic ALI/ARDS screening tools comes from prospective implementation studies in critically ill adults. These screening tools generally use information from arterial blood gases and chest X-ray reports and rule-based algorithms. Two large studies in adult ICUs with a total of 409 patients with ALI and 4,656 controls found that automatic screening tools had a sensitivity of 96 to 98% to detect ALI, compared to bedside clinician documentation (26.5% sensitivity) and a manual chart review by trained research coordinator (57.1% sensitivity).1,2 A smaller study in adult trauma patients requiring mechanical ventilation, including 53 patients with ALI and 146 controls, found that an automatic screening tool had an 87% sensitivity and 89% specificity when compared to the expert review by two clinicians.3
1. Herasevich et al., Validation of an electronic surveillance system for acute lung injury. Intensive Care Medicine (2009)
2. Azzam et al., Validation Study of an Automated Electronic Acute Lung Injury Screening Tool. Journal of the American Medical Informatics Association (2009)
3. Koenig et al., Performance of an automated electronic acute lung injury screening system in intensive care unit patients. Critical Care Medicine (2011)
	The “target” population for the information provided by automatic screening algorithms and clinical decision support tools are usually the bedside clinicians, thus evidence from adult studies could be considered highly relevant in pediatric settings given that bedside clinicians are likely to have comparable behaviors across adult and pediatric settings.


	Values
 Is there important uncertainty about or variability in how much people value the main outcomes?
	
	ADDITIONAL CONSIDERATIONS

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	Possibly important uncertainty or variability



	Despite evidence to the contrary, many bedside clinicians believe that they do not require help in identifying patients with or at high-risk for developing ARDS. For automatic screening tools to be of value, their implementation must consider the human factors involved in decision making in the clinical setting and maximize the human-algorithm interaction to accurately identify patients that will benefit from specific management. 

	


	Balance of Effects
Does the Balance between desirable and undesirable effects favor the recommendation?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	Probably favors the comparison
 

	Evidence suggest that early and correct identification of patients with ARDS is associated with improved adherence to clinical best practices. Evidence also suggests that bedside clinicians have inadequate sensitivity in identifying patients with ARDS when compared to automatic screening algorithms.

	


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

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	 Moderate costs


	Implementation of electronic tools may be costly and requires a team of trained professionals with expertise in clinical informatics, health information technology, and tool implementation. Misclassification of patients could lead to alert fatigue and wasted resources in unnecessary diagnostic testing.
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	 Probably increased
 
	Because automatic screening algorithms will likely be implemented sooner in high-resourced settings, there is a risk that health equity will be impacted.

	


	Implementation
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	 Yes

	There are many examples of successful automatic screening tool implementation in adult and pediatric settings.
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	POPULATION:
	Pediatric patients with PARDS

	INTERVENTION:
	Compliance with PALICC best practice guidelines is automatically monitored and real-time feedback is provided to clinicians

	COMPARISON:
	Usual care based on clinician judgment

	MAIN OUTCOMES:
	Adherence to PALICC best practice guidelines

	Recommendation

	10.2 We suggest automatic monitoring of compliance with PALICC clinical practice guidelines for lung protective strategies, as compared to no monitoring of compliance (Conditional recommendation, low certainty of evidence, 96% agreement).
Remarks: Automatic monitoring should incorporate measures of gas exchange and mechanical ventilation and provide feedback to clinicians in real-time with user-friendly interfaces. 

	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	 Moderate
 
	Evidence suggest that adherence to best practice guidelines and protocols in patients with PARDS is associated with improved clinical outcomes. Evidence also suggests that automatic compliance monitoring and feedback is associated with greater adherence to best practice guidelines when compared to usual care. 

	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	 Small

	Implementation of electronic tools may be costly and requires a team of trained professionals with expertise in clinical informatics, health information technology, and tool implementation. Providing frequent or excessive feedback to clinicians may lead to alert fatigue. However, there is evidence that improved adherence to best practice guidelines facilitated by electronic tools is associated with improved clinical outcomes in children with PARDS.
	


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

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	Low


	Evidence for automatic compliance of ARDS/PARDS best practice guidelines can be divided into two groups: those focused on adherence to tidal volume recommendations and those studying compliance with other lung protective strategies or bundles. Evidence for adherence to tidal volume recommendations comes mainly from adult ICU studies. Five quasi-experimental studies and one RCT (including 2,618 patients receiving the intervention and 6703 controls) show that automatic tidal volume compliance monitoring and feedback to clinicians resulted in greater time adhering to recommended best practices and/or lower mean tidal volume in the intervention patients when compared to controls.1-6 Evidence for adherence to other lung protective strategies or bundles recommendations comes from both adult and pediatric ICU studies. The adult studies include one quasi-experimental study and one RCT (with 337 patients receiving the intervention and 220 controls). The pediatric studies include three quasi-experimental studies (with 143 patients receiving the intervention and 258 controls). In both the adult and pediatric studies, evidence show that automatic compliance monitoring and feedback to clinicians resulted in greater time adhering to recommended best practices in the intervention patients when compared to controls.7-11 One pediatric study also associated this improved adherence to best practices with improved clinical outcomes when compared to historic controls.
1. Eslami et al., Evaluation of consulting and critiquing decision support systems: Effect on adherence to a lower tidal volume mechanical ventilation strategy.  Journal of Critical Care (2012)
2. Bourdeaux et al., Increasing compliance with low tidal volume ventilation in the ICU with two nudge-based interventions: evaluation through intervention time-series analyses. BMJ Open (2016)
3. Eslami et al., Effect of a clinical decision support system on adherence to a lower tidal volume mechanical ventilation strategy. Journal of Critical Care (2009)
4. Castellanos et al., Effects of staff training and electronic event monitoring on long-term adherence to lung-protective ventilation recommendations. Journal of Critical Care (2018)
5. Bagga et al., Better Ventilator Settings Using a Computerized Clinical Tool Clinical decision support systems (CDSS) for ARDS patients. Respiratory Care (2014)
6. Blum et al., Automated alerting and recommendations for the management of patients with pre-existing hypoxemia and potential lung injury. Anesthesiology (2013)
7. Herasevich et al., Limiting ventilator-induced lung injury through individual electronic medical record surveillance. Critical Care Medicine (2011)
8. McKinley et al., Computerized Decision Support for Mechanical Ventilation of Trauma Induced ARDS: Results of a Randomized Clinical Trial. Journal of Trauma (2001)
9. Walsh et al., Daily Goals Formulation and Enhanced Visualization of Mechanical Ventilation Variance Improves Mechanical Ventilation Score. Respiratory Care (2017)
10. Hotz et al., Real-Time Effort Driven Ventilator Management: A Pilot Study. Pediatric Critical Care Medicine (2020)
11. Rajapreyar et al., Development of a Standardized Clinical Assessment and Management Plan for Pediatric Acute Respiratory Distress Syndrome. Journal of Pediatric Intensive Care (2021)


	The “target” population for the information provided by automatic monitoring algorithms and clinical decision support tools are usually the bedside clinicians, thus evidence from adult studies could be considered highly relevant in pediatric settings given that bedside clinicians are likely to have comparable behaviors across adult and pediatric settings.

	Values
 Is there important uncertainty about or variability in how much people value the main outcomes?
	
	ADDITIONAL CONSIDERATIONS

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	Possibly important uncertainty or variability



	Despite evidence to the contrary, many bedside clinicians believe that they do not require help to maintain high adherence to best practice guidelines. For clinical decision support tools to be of value, their implementation must consider the human factors involved in decision making in the clinical setting and maximize the human-algorithm interaction to improve adherence to best practices.
	


	Balance of Effects
Does the Balance between desirable and undesirable effects favor the recommendation?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	 Probably favors the comparison


	Evidence suggests that automatic compliance monitoring and feedback is associated with greater adherence to best practice guidelines when compared to usual care. Evidence also suggest that adherence to best practice guidelines in patients with PARDS is associated with improved clinical outcomes. 


	


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

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	 Moderate costs


	Implementation of electronic tools may be costly and requires a team of trained professionals with expertise in clinical informatics, health information technology, and tool implementation. Providing frequent or excessive feedback to clinicians may lead to alert fatigue.

	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	 Probably increased
 
	Because electronic tools will likely be implemented sooner in high-resourced settings, there is a risk that health equity will be impacted.
	


	Implementation
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	 Yes
 
	There are many examples of successful implementation of automatic compliance monitoring and associated clinical decision support tools in adult and pediatric settings.
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Experts 
Section 1 (Definition, Incidence and Epidemiology) Nadir Yehya, Lincoln Smith, Neal J. Thomas, Jerry J. Zimmerman, Simon J. Erickson, Steven L. Shein
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