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Case Presentation

Å9 year old male with Leukemia with respiratory 
failure from Adenovirus pneumonia.  
Å3 days into ICU course develops acute upper GI 

bleed.
ÅSeveral attempts at endoscopic control of 

bleeding unsuccessful.
ÅHas received 8 units of PRBCs over past 24 hours 

and still having ongoing losses. 
ÅSurgical team wishes to take child to OR for 

exploratory laparatomyto control bleeding.





Current Support
ÅConventional Mechanical Ventilation

ïSIMV Pressure Control + Pressure Support

ÅRate 20; Peak Inspiratory Pressure 32; PEEP 12; FiO2 0.6

ÅLast ABG; 7.28/62/60/+3

ÅLung Disease Severity Indicators
ïPaO2/FiO2 Ratio : 100

ïOxygenation Index (MAP *FiO2/PaO2) *100 = 19

ÅFentanyl, Midazolam, Octreotide Infusions

ÅNo inotropes or Vasopressors



Questions?

ÅHow do I identify who is at high risk for 
worsening lung injury or poor outcome?

ÅWhat type of ventilator management strategy 
should I employ for this patient in the 
operating room?

ÅAny other adjuvant therapies/management I 
should be considering when managing this 
patient interoperatively



Acute Lung Injury; Definitions

ÁAmerican-European Consensus (1994) 

ÁAcute Onset

ÁBilateral infiltrates on Chest Radiograph

ÁPaO2/FiO2 ratio <300 for Acute Lung Injury, <200 for 
ARDS

ÁNo Left Ventricular Dysfunction

ÁClinical Syndrome from constellation of causes

ÁDirect Lung Injury (pneumonia, aspiration etc)

ÁIndirect Lung Injury (sepsis, trauma, pancreatitis etc)

Bernard 1994



Epidemiology of ALI in Children

Å2-4% of all PICU pts have ALI
ÅMV  Children (>12-24h)

ARDS: 2-7%
ALI: 6-10%

ÅLRTI most common trigger
ÅIndirect Lung Injury from 
Sepsis, with worse prognosis (? 
More likely MODS)

Randolph 2009, 2003, Farias 2004, Dahlem 2003, Erickson 2007, Curley 2005, Willson 2005

ÅRecent estimates of mortality are between 30-40% for 
adults and 8-30% for children with ALI or ARDS



Risk factors for death

ÅMortality for Pediatric ALI and ARDS is less 
than that for adults

ïAdults have more co morbidities, organ 
dysfunction

ïInitial degree of oxygen impairment (OI, PF ratio, 
LIS) more reliably associated with mortality in 
children than adults

ïMODS, PRISM, Indirect Injury associated with 
mortality



CHLA Data

Khemani, Conti, Alonzo, Bart, Newth 2009

Mortality =20%; n=398
AHRF=17.5%; n=206
ALI/ARDS= 22%; n=192
ARDS=25%; n=153



Hammer, Numa & Newth. Pediatr Pulmonol 1997; 23:1176-183

Markers of Lung Disease Severity

ÇPF: PaO2/FiO2 Ratio
ÇOI: Oxygenation 

Index
Ç (MAP *FiO2/PaO2) *100

ÇLung Injury Score 
(Max 4 points)
ÅPF Ratio
ÅPEEP
ÅCrs
ÅQuadrants of 

Consolidation, CXR

ÇSF: SpO2/FiO2 Ratio
ÇOSI: Oxygen 

Saturation Index
Ç (MAP *FiO2/PaO2) *100

ÇLung Injury Score 
(Noninvasive)
ÅSF Ratio
ÅPEEP
ÅCrs
ÅQuadrants of 

Consolidation, CXR
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Pathology/Pathophysiology



Ware 2000


