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Introduction

• Hyperoxia  = supra-phys iologic oxygen tens ion

• Hyperoxia   reactive  oxygen species   ce ll damage , ce ll dea th, inflammation in 
vitro

• Adult s tudies  sugges t an associa tion be tween hyperoxia  and morta lity

• Pedia tric s tudies  mostly demonstra te  s imila r a ssocia tion
• Limited to genera l PICU popula tions*

• Limited to s ingle  cente r s tudies* 2



Study Objectives

1. Eva lua te  whether hyperoxia  on admiss ion to the  pedia tric 
intens ive  ca re  unit is  associa ted with increased morta lity in a  
multi-cente r da tase t.

2. Eva lua te  the  re la tionship be tween hyperoxia  on admiss ion 
and morta lity in specific diagnos tic subgroups .
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Study Design

• Retrospective  multicente r observa tiona l s tudy

• Virtua l Pedia tric Sys tems  (VPS) da tabase
• Clinica l pedia tric critica l ca re  da tabase

• >135 participa ting hospita ls  in North America

• Robus t da ta  qua lity control

• All non-cardiac pa tients  ≤ 18 yo with PaO2 recorded in firs t hour of ICU admiss ion

• Primary outcome = ICU morta lity 4



Data Analysis

• Pedia tric index of morta lity (PIM) 3 scores  obta ined from VPS

• Modified PIM3 scores  ca lcula ted by excluding PaO2 te rm

• VPS admiss ion da ta , ICD9 and ICD10 codes  used to identify 
diagnos tic subgroups
• Trauma, head trauma, seps is , rena l fa ilure , hemorrhagic shock, pos t-a rres t
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Results

• 13,071 pa tient encounte rs  over 5 year period (2015-2019)
• From 136 diffe rent medica l cente rs

• Overa ll morta lity = 13.5%

• Hyperoxia  is  ra re
• 25.5% with PaO2 > 200 mm Hg
• 7.8% with PaO2 > 300 mm Hg
• 1.3% with PaO2 > 500 mm Hg 6



All patients, raw morta lity by PaO2

7



All patients, logis tic regress ion model
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• Unadjus ted logis tic regress ion 
with PaO2 mode led as  quadra tic 
te rm



All patients, SMR by PaO2
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• Standardized morta lity ra tio (SMR)

• SMR = observed / expected morta lity

• Expected morta lity ca lcula ted us ing 
modified PIM3 equa tion



Trauma patients, raw morta lity by 
PaO2
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• n = 2,702

• Overa ll morta lity = 25.80%



Head trauma patients, raw morta lity by PaO2
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• n = 1,859

• Overa ll morta lity = 28.86%



Sepsis patients, raw morta lity by 
PaO2
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• n = 1,218

• Overa ll morta lity = 22.00%



Renal failure patients, raw morta lity by PaO2
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• n = 969

• Overa ll morta lity = 36.12%



Hemorrhagic shock patients, raw morta lity by 
PaO2
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• n = 322

• Overa ll morta lity = 39.44%



Post-arrest patients, raw morta lity by 
PaO2
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• n = 1,500

• Overa ll morta lity = 63.07%



Post-arrest patients, SMR by PaO2
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• Standardized morta lity ra tio (SMR)

• SMR = obse rved / expected morta lity

• Expected morta lity ca lcula ted us ing 
modified PIM3 equa tion



Conclusions

• Large , multicente r pedia tric cohort s tudy examining hyperoxia

• Admiss ion PaO2 associa ted with morta lity among entire  cohort

• Rela tionship is  prese rved in some but not a ll diagnos tic subgroups

• Pathophysiology of certa in disease  s ta tes  may modify the  hyperoxia  associa tion

• Future  predictive  mode ls  may benefit from including hyperoxia  s ta tus

• Limita tions
• Observa tiona l s tudy
• Not a ll PICU pa tients  have  admiss ion PaO2 17



Moving Forward

• Hypothes is : Hyperoxia directly contributes  to mortality risk
• Via  ROS or some other molecular mechanism

• Hypothes is : Hyperoxia is  a marker of “aggress ive  resuscitation”
• Loses  discrimina tory capabilities  in “s icker” cohorts  like  pos t-a rres t

• Does  timing of hyperoxia  exposure  ma tte r?
• Especia lly in pos t-a rres t cohort
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Thank You!
Cara  Holton, MD

Pedia tric Critica l Care  Fe llow

Children’s  Mercy Hospita l

Kansas  City, MO

cholton@cmh.edu

    @crholton 
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