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NIV in Pediatrics

• Which patients ?

• When to start ?

• Where to start ?

• Follow up and weaning ?



Indications
Normal respiratory balance



Indications
Disruption of the respiratory balance



CPAP and NIV

CPAP

Fauroux et al. JAP 1998



496 children on long 

term NIV followed at 

the Royal Brompton 

hospital between 

1993-2011



144 children on long term NIV followed 

over a 15-yr period in Vancouver, Canada



Retrospective analysis of 622 children < 18 yrs on long 

term NIV between 2005 and 2014 in Alberta, Canada



Indications

CPAP

NIV

CPAP or NIV + obesity/hypoventilation
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Intensive Care Medicine 2012





NIV in Pediatrics

• Which patients ?

• When to start ?

• Where to start ?

• Follow up and weaning ?



Berry RB, Sleep Med 2012

Ward S, Thorax 2005

Paiva R, Intensive Care Med 2009

Aboussouah LS, Resp Crit Care Med 2015

Nardi J, Resp Care 2012

Simonds AK, Eur Resp Rev 2013

O’Donaghue FJ, ERJ 2003

No validated (against end-organ morbidity) 

definition of alveolar hypoventilation in children



OSA



When to start CPAP ?

• No validated criteria: lack of validated markers 

of OSA-end-organ morbidity in children 

• Recommendations:



Daytime PaCO2 > 45 mmHg

Daytime base excess > 4 mmmole/L

Nocturnal SpO2 < 88% for > 5 min

Mean nocturnal SpO2 < 90% or SpO2 < 90% for > 10% 

recording time

PtcCO2 > 55mmHg > 10 min

Increase PtcCO2 > 10 mmHg (awake vs sleep) to a value > 

50 mmHg > 10 min

Peak PtcCO2 > 49 mmHg

Mean PtcCO2 > 50 mmHg



22 adults and children with normal daytime PaCO2

and a nocturnal peak PtcCO2 > 6.5 kPa (48.75 mmHg)



When to start NIV ?

• Children with NMD resulting in

– symptomatic nocturnal hypoventilation or 

– daytime hypercapnia should be supported 

with NIV

Hull et al. Thorax 2012;67:i1

Too late !!!



Sleep-related hypoventilation was defined as: 

• >10 mmHg increase in PetCO2 and/or

• a fall ≥ 5% in SpO2 for > 10 min 





Acute

Impossibility to 

wean from NIV in 

the ICU

N=15

Subacute

Abnormal 

nocturnal gas 

exchange

N=18

Chronic

Abnormal P(S)G

N=43



Subacute group

Chronic group



NIV initiation: scenarios

• Castro-Codesal (Alberta)

– 73%: electively (on PSG)

– 17%: acute illness

– 2%: FVC < 30%, transition from IV, palliative care 

• Chatwin (Royal Brompton hospital, UK)

– 15% started in the PICU



NIV in Pediatrics

• Which patients ?

• When to start ?

• Where to start ?

• Follow up and weaning ?



NIV initiation: hospital or home ?
• Castro-Codesal (Alberta)

• Chatwin (Royal Brompton hospital, UK)

– 76% started as in-patients

• Necker

– Majority started as in-patients

• Conclusion

– No comparative study

– Depends on patient’s age, underlying disease, medical

condition, family environment, local facilities



NIV in Pediatrics

• Which patients ?

• When to start ?

• Where to start ?

• Follow up and weaning ?









NIV in Pediatrics
• Which patients

– Those with nocturnal « alveolar hypoventilation » 

(persisting after optimal CPAP in case of OSA)

– > Restrictive/NMD, central hypoventilation

• When to start

– Nocturnal « alveolar hypoventilation »

– Importance of screening before an acute exacerbation

• Where to start

– Hospital or home 

• Follow up and weaning

– Follow up in pediatric expert multidiscilonary center

– A minority can be weaned from NIV


