
Pediatric Acute 
Respiratory Distress 
Syndrome (pARDS)



Overview: what is ARDS? 



Epidemiology and Diagnosis



1994 American-European Consensus
Conference (AECC) Definition



Final Berlin Definition of ARDS

Limited validation in pediatric patients 





PALICC pARDS Definition (2015) 



Oxygenation Index and Oxygen Saturation Index

 Oxygenation index (OI): (FiO2 x Mean Airway Pressure x 100)/ PaO2

No arterial line? 

 Oxygen saturation index (OSI): (SpO2 x Mean Airway Pressure x 100)/ PaO2



Why use OI in pediatric ARDS definition? 



How useful is the pediatric definition? 

- The PALICC definition identified more children as having PARDS than the Berlin definition

- PALICC PARDS severity groupings improved the stratification of mortality risk, particularly 
when applied 6 h after PARDS diagnosis.



At Risk for pARDS



pARDS: Triggers and Timing

- Most commonly presents at the time of hospital/ICU admission 
- Remainder of cases identified within the first week following admission
- Very rapid progression to PARDS may be seen in transfusion related acute lung 

injury, neurogenic pulmonary edema, near drowning
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PARDIE continued….
 Of the 708 patients that met PALICC criteria for pARDS, only 208 (32%) met Berlin criteria.

 Mortality 17% in those meeting PALICC definition vs 27% in those meeting Berlin criteria

 Based on hypoxaemia severity at PARDS diagnosis, mortality was similar among those who 
were non-invasively ventilated and with mild or moderate PARDS (10-15%), but higher 
for those with severe PARDS (33% [54 of 165; 95% CI 26-41]). 

 50% (80 of 160) of non-invasively ventilated patients with PARDS were subsequently 
intubated, with 25% (20 of 80; 95% CI 16-36) mortality.

 By use of PALICC PARDS definition, severity of PARDS at 6 h after initial diagnosis (area 
under the curve [AUC] 0·69, 95% CI 0·62-0·76) discriminates PICU mortality better than 
severity at PARDS diagnosis (AUC 0·64, 0·58-0·71), and outperforms Berlin severity 
groups at 6 h (0·64, 0·58-0·70; p=0·01).



Pathophysiology of pARDS



Hallmark Symptoms of pARDS
Pathophysiology

 Hypoxemia (due to shunt)

 Poor respiratory system compliance

 Decreased FRC

 Diffuse process

 Alveolar and interstitial edema

 Epithelial injury

 Increased alveolar dead space



Normal Lung
 Intact epithelial-endothelial barrier and 

pulmonary circulation allow for formation 
of alveolar wall liquid (AWL) while 
maintaining the air-filled, fluid-free, 
status of the alveoli

 The AWL facilitates gas exchange and is a 
medium for dispersal of surfactant and 
alveolar macrophages, which is essential 
for maintaining alveolar stability and host 
defenses.

 Intact sodium-dependent vectorial transport 
across type II alveolar epithelial cells regulates 
the removal of excess alveolar fluid



Pathophysiology of pARDS
- Loss of epithelial and endothelial barrier 

integrity and function→ increased 
permeability

- In presence of proinflammatory mediators and 
activated endothelium, leukocytes traffic 
into the pulmonary interstitium and alveoli

- Activation of coagulation cascade and 
deposition of fibrin in capillaries and alveoli

- Surfactant depletion and degradation large 
increases in surface tension and loss of alveolar 
shape and integrity

- Recovery is preceded by fibroblast 
proliferation

















Mechanical Ventilation in pARDS

 Current management based primarily on data derived from adult studies

 Lung protective strategies

 Low tidal volumes

 Minimize peak pressures/permissive hypercapnia

 Higher PEEPs







Low tidal volume: 2000 NEJM ARDS 
Network study

 “In patients with acute lung injury and the acute respiratory distress 
syndrome, mechanical ventilation with a lower tidal volume than is 
traditionally used results in decreased mortality and increases the number 
of days without ventilator use.”











Driving Pressure (Pplat- PEEP)

 Driving pressure (ΔP) = 
Plateau pressure- PEEP

 =VT/CRS

 Index of the “functional” 
size of the lung 

















Beyond the Ventilator: 
Management of Pediatric ARDS

















Inhaled nitric oxide??



Surfactant??



Prone positioning??



ET suctioning??



Corticosteroids??



Throwing the kitchen sink at it??? 



Paralytic???



Sedation:
Get to the "Goldilocks" Spot



“Good Nutrition”





NOTHING IS WORKING!!!!
Next stop: VV- or VA-ECMO
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