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Topic Brief: Pediatric Acute Respiratory Distress 
Syndrome 

 
Date: 1/7/2020 
Nomination Number: 0913 
 
Purpose: This document summarizes the information addressing a nomination submitted on 
June 17, 2020 through the Effective Health Care Website. This information was used to inform 
the Evidence-based Practice Center (EPC) Program decisions about whether to produce an 
evidence report on the topic, and if so, what type of evidence report would be most suitable.  
 
Issue: This topic was nominated by representatives from the Pediatric Acute Lung Injury 
Consensus Conference Group (PALICC), an international panel of experts convened to support 
an update their 2015 clinical practice guideline for the diagnosis and management of Pediatric 
Acute Respiratory Distress Syndrome (PARDS).  
 
Program Decision: In the process of communicating with the nominator, it was determined 
that the requested timeline for developing a new systematic review was not feasible. As such, the 
nominator opted to withdraw the nomination at this time, and will consider resubmitting this 
topic ahead of their future guideline updates. Accordingly, the EPC program will not develop a 
new evidence review for this topic. 
____________________________________________________________ 

 
Background  
Acute respiratory failure is the most common medical emergency in children and is a significant 
cause of pediatric mortality. Respiratory failure, broadly defined as the inability to maintain 
sufficient oxygenation to meet the body’s metabolic demand, can be caused by a broad range of 
pulmonary, cardiac, and other conditions. Pediatric Acute Respiratory Distress Syndrome 
(PARDS) is a manifestation of acute lung injury, commonly caused by severe pulmonary 
infections, trauma, or sepsis, and accounts for up to 10 percent of annual pediatric intensive care 
unit (PICU) admissions.2 

 
The historic characterization of PARDS was based on the definition of adult acute respiratory 
distress syndrome and did not consider significant differences in respiratory physiology of 
children and adults. As a result, treatment recommendations for PARDS were derived from 
treatment strategies evaluated and used only in adults, which resulted in significant 
underdiagnosis and variability of care. The lack of evidence-based guidance for the management 
of PARDS prompted an international panel of experts to convene the Pediatric Acute Lung 
Injury Consensus Conference (PALICC) in 2015 to establish a pediatric-specific definition and 
treatment guidelines for PARDS.2 
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The 2015 PALICC guidelines contain nine sections, each summarizing expert consensus 
regarding: 1) definition, prevalence, and epidemiology; 2) pathophysiology, comorbidities, and 
severity; 3) ventilatory support strategies; 4) pulmonary-specific ancillary treatment strategies; 5) 
non-pulmonary treatment strategies; 6) clinical monitoring; 7) noninvasive support and 
ventilation strategies; 8) extracorporeal membrane oxygenation (ECMO) strategies; and 9) 
screening strategies to decrease morbidity and optimize long-term outcomes in children 
recovered from PARDS.3 At present, PALICC is reconvening to establish a comprehensive 
update of these guidelines to reflect more recent evidence.  
 
Related Resources  
We identified additional information in the course of our assessment that might be useful to the 
nominator. Specifically, we found two systematic reviews published within the past five years, 
and 15 primary studies published within the past three years pertaining to different subsections of 
the 2015 PALICC guideline. These publications are listed below and are organized by relevant 
subsections of the PALICC 2015 guidelines. 
 

• PARDS Definition, Prevalence, and Epidemiology (Section 1): We found two 
systematic reviews and four observational studies addressing the incidence of PARDS 
and its associated mortality.4-9 

• PARDS Pathophysiology, Comorbidities, and Severity (Section 2): We found two 
observational studies evaluating the utility of two risk stratification tools to evaluate 
mortality risk and PARDS.10, 11 

• Ventilatory Support Strategies (Section 3): We found three primary studies evaluating 
the effectiveness of different mechanical ventilation strategies recommended for 
management of PARDS.12-14 

• Pulmonary and Non-pulmonary Treatments (Sections 4 and 5): We found three 
primary studies15-17 and one secondary analysis of a randomized controlled trial (RCT) 
data18 pertaining to different pulmonary-specific and non-pulmonary treatments for 
PARDS. 

• Clinical Monitoring of PARDS (Section 6): We found one prospective observational 
study assessing prognostic relevance of chest imaging in management of PARDS.19 

• Indications for Extracorporeal Membrane Oxygenation (ECMO) in PARDS 
(Section 8): We found one cohort study evaluating the effectiveness of ECMO by 
comparing ECMO-supported children to pair-matched non–ECMO-supported controls 
with PARDS.20 

• Morbidity and Long-term Outcomes in PARDS (Section 9): We found two secondary 
analyses evaluating factors associated with worse post-discharge function and health-
related quality of life in children with PARDS.21, 22 

• Computerized Decision Support Tools (New section for guideline update): We found 
one review article discussing a computerized decision support tool to determine the 
optimal mechanical ventilation modality which is currently being evaluated as a part of 
Phase II RCT.23  

 
References 
 

1. Sapru A, Flori H, Quasney MW, Dahmer MK; Pediatric Acute Lung Injury Consensus 
Conference Group. Pathobiology of acute respiratory distress syndrome. Pediatr Crit Care 



3 

Med. 2015 Jun;16(5 Suppl 1):S6-22. doi: 10.1097/PCC.0000000000000431. PMID: 
26035365. 

2. Orloff KE, Turner DA, Rehder KJ. The Current State of Pediatric Acute Respiratory 
Distress Syndrome. Pediatr Allergy Immunol Pulmonol. 2019;32(2):35-44. 
doi:10.1089/ped.2019.0999 

3. Khemani RG, Smith LS, Zimmerman JJ, Erickson S; Pediatric Acute Lung Injury 
Consensus Conference Group. Pediatric acute respiratory distress syndrome: definition, 
incidence, and epidemiology: proceedings from the Pediatric Acute Lung Injury 
Consensus Conference. Pediatr Crit Care Med. 2015 Jun;16(5 Suppl 1):S23-40. doi: 
10.1097/PCC.0000000000000432. PMID: 26035358. 

4. Wong JJ. et al. Mortality in Pediatric Acute Respiratory Distress Syndrome: A 
Systematic Review and Meta-Analysis. J Intensive Care Med. 2019;34(7):563-571. doi: 
https://dx.doi.org/10.1177/0885066617705109 

5. Schouten LR et al. Incidence and Mortality of Acute Respiratory Distress Syndrome in 
Children: A Systematic Review and Meta-Analysis. Crit Care Med. 2016;44(4):819-829. 
doi: https://dx.doi.org/10.1097/CCM.0000000000001388 

6. Khemani RG. et al. Pediatric acute respiratory distress syndrome incidence and 
epidemiology (PARDIE): an international, observational study [published correction 
appears in Lancet Respir Med. 2018 Nov 13;:] [published correction appears in Lancet 
Respir Med. 2019 Mar;7(3):e12]. Lancet Respir Med. 2019;7(2):115-128. doi: 
https://dx.doi.org/10.1016/S2213-2600(18)30344-8 

7. Yehya N. et al. Predicting Mortality in Children With Pediatric Acute Respiratory 
Distress Syndrome: A Pediatric Acute Respiratory Distress Syndrome Incidence and 
Epidemiology Study. Crit Care Med. 2020;48(6):e514-e522. doi: 
https://dx.doi.org/10.1097/CCM.0000000000004345 

8. López-Fernández YM. et al. Prognostic relevance and inter-observer reliability of chest-
imaging in pediatric ARDS: a pediatric acute respiratory distress incidence and 
epidemiology (PARDIE) study. Intensive Care Med. 2020;46(7):1382-1393. doi: 
https://dx.doi.org/10.1007/s00134-020-06074-7 

9. Wong JJ et al. Characteristics and trajectory of patients with pediatric acute respiratory 
distress syndrome. Pediatr Pulmonol. 2020;55(4):1000-1006. doi: 
https://dx.doi.org/10.1002/ppul.24674 

10. Yehya N. et al. Adaptation of a Biomarker-Based Sepsis Mortality Risk Stratification 
Tool for Pediatric Acute Respiratory Distress Syndrome. Crit Care Med. 2018;46(1):e9-
e16. doi: https://dx.doi.org/10.1097/CCM.0000000000002754 

11. Flori H. et al. A prospective investigation of interleukin-8 levels in pediatric acute 
respiratory failure and acute respiratory distress syndrome. Crit Care. 2019;23(1):128. 
Published 2019 Apr 17. doi: https://dx.doi.org/10.1186/s13054-019-2342-8 

12. Spinazzola, G. et al. Pressure Support Ventilation (PSV) versus Neurally Adjusted 
Ventilatory Assist (NAVA) in difficult to wean pediatric ARDS patients: a physiologic 
crossover study. BMC Pediatr 20, 334 (2020). https://doi.org/10.1186/s12887-020-
02227-1  

13. Yener N. et al. Airway Pressure Release Ventilation as a Rescue Therapy in Pediatric 
Acute Respiratory Distress Syndrome [published online ahead of print, 2020 Mar 
3]. Indian J Pediatr. 2020;1-5. doi: https://doi.org/10.1007/s12098-020-03235-w 

14. Wong JJ. et al. The impact of high frequency oscillatory ventilation on mortality in 
pediatric acute respiratory distress syndrome. Crit Care. 2020;24(1):31. Published 2020 
Jan 31. doi: https://doi.org/10.1186/s13054-020-2741-x 



4 

15. Bhalla AK. et al. The Association Between Inhaled Nitric Oxide Treatment and ICU 
Mortality and 28-Day Ventilator-Free Days in Pediatric Acute Respiratory Distress 
Syndrome. Crit Care Med. 2018;46(11):1803-1810. doi: 
https://doi.org/10.1097/CCM.0000000000003312 

16. Rowan CM. et al. Early Use of Adjunctive Therapies for Pediatric Acute Respiratory 
Distress Syndrome: A PARDIE Study. Am J Respir Crit Care Med. 2020;201(11):1389-
1397. doi: https://doi.org/10.1164/rccm.201909-1807OC 

17. Zeng JS. et al. Non-Invasive Ventilation in Children with Pediatric Acute Respiratory 
Distress Syndrome. Ann Acad Med Singapore. 2019;48(7):224-232. 
https://pubmed.ncbi.nlm.nih.gov/31495868/ 

18. Schneider JB. et al. Sedation Management in Children Supported on Extracorporeal 
Membrane Oxygenation for Acute Respiratory Failure. Crit Care Med. 
2017;45(10):e1001-e1010. doi: https://doi.org/10.1097/CCM.0000000000002540 

19. López-Fernández YM. et al. Prognostic relevance and inter-observer reliability of chest-
imaging in pediatric ARDS: a pediatric acute respiratory distress incidence and 
epidemiology (PARDIE) study. Intensive Care Med. 2020;46(7):1382-1393. doi: 
https://doi.org/10.1007/s00134-020-06074-7 

20. Barbaro RP, Xu Y, Borasino S, et al. Does Extracorporeal Membrane Oxygenation 
Improve Survival in Pediatric Acute Respiratory Failure?. Am J Respir Crit Care Med. 
2018;197(9):1177-1186. doi: https://doi.org/10.1164/rccm.201709-1893OC 

21. Watson RS. et al. Risk Factors for Functional Decline and Impaired Quality of Life after 
Pediatric Respiratory Failure. Am J Respir Crit Care Med. 2019;200(7):900-909. doi: 
https://doi.org/10.1164/rccm.201810-1881OC 

22. Watson RS. et al. Long-Term Outcomes after Protocolized Sedation versus Usual Care in 
Ventilated Pediatric Patients. Am J Respir Crit Care Med. 2018;197(11):1457-1467. doi: 
https://doi.org/10.1164/rccm.201708-1768OC 

23. Khemani RG. et al. The role of computer-based clinical decision support systems to 
deliver protective mechanical ventilation. Curr Opin Crit Care. 2020;26(1):73-81. doi: 
https://doi.org/10.1097/MCC.0000000000000688 
 

 
 
Authors 
Irina Arkhipova-Jenkins 
Charli Armstrong 
Emily Gean 
 
Conflict of Interest: None of the investigators have any affiliations or financial involvement 
that conflicts with the material presented in this report.  
 
Acknowledgements 
Christine Chang 
 
This report was developed by the Scientific Resource Center under contract to the 
Agency for Healthcare Research and Quality (AHRQ), Rockville, MD (Contract No. 
HHSA 290-2017-00003C). The findings and conclusions in this document are those of 
the author(s) who are responsible for its contents; the findings and conclusions do not 
necessarily represent the views of AHRQ. No statement in this article should be 



5 

construed as an official position of the Agency for Healthcare Research and Quality or of 
the U.S. Department of Health and Human Services. 


	Related Resources
	References
	Authors

