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How to start and follow up CPAP/NIV  
in children with severe neurodisability
Pr Brigitte Fauroux, MD, PhD, Pediatric noninvasive ventilation and sleep unit, Necker University Hospital, Paris, France

Neurodisability comprises a heterogeneous group of 
disorders which share the gross motor function classification 
system (GMFCS) class IV, V or equivalent. CPAP or NIV 
are not “classical” treatments in children with severe 
neurodisability and have been proposed quite recently in 
this population. 

Indeed, these patients may benefit from CPAP or NIV due 
to the presence or association of the following disorders 1:

• upper airway malacia
• reduction or dysfunction of central drive
• abnormal facial or upper airway anatomy.

However, CPAP/NIV may be more difficult to initiate in these 
children as compared to children without neurodisability 
due to bulbar dysfunction, copious secretions, poor 
cooperation, facial anatomical abnormalities with the 
inability to adapt an interface, mouth breathing, erratic 
sleep pattern, and/or uncontrolled gastro-oesophageal 
reflux. As such, the absence of the conditions listed in  
Table 1 should be checked before proposing or initiating 
CPAP/NIV in children with neurodisability 2.

Table 1:  Ineligibility criteria for continuous positive airway 
pressure (CPAP) or noninvasaive ventilation (NIV).

Impossibility to correct obstructive sleep apnea  
and/or alveolar hypoventilation

Inability to protect the upper airways due to bulbar  
dysfunction and/or copious respiratory secretions

Lack of cooperation of the patient and/or the family

Uncontrolled gastro-oesophageal reflux or severe  
aerophagia

Anatomical facial abnormalities

Recent facial surgery or complications related  
to the interface

High ventilator dependence
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SpO2: pulse oximetry, PtcCO2: transcutaneous carbon dioxide 
pressure, AHI: apnea-hypopnea index.
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CHILD WITH NEURODISABILITY AND SEVERE OSA 
(AHI > 10 EVENTS/H WITH ABNORMAL OVERNIGHT GAS EXCHANGE
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Figure 1 shows the management of a child with neurodisability and severe obstructive sleep apnea.

CPAP: continuous positive airway pressure, auto-CPAP: autotitrated CPAP, NIV: noninvasive ventilation, QoL: quality of life.

Before initiating CPAP/NIV, the caregivers should be 
informed about the potential difficulties of CPAP/NIV in 
children with neurodisability, the high risk of treatment 
failure (even in case of motivated caregivers) 3, and the 
uncertainty about clinical efficacy or benefits. As such,  
a trial period of approximately 3 months is proposed by 
some centers.

CPAP may be proposed when the patient presents 
predominantly obstructive events. As in children without 
neurodisability, severe OSA despite upper airway surgery 
or when surgical intervention is not indicated, is the 
main indication for CPAP 4. See Figure 1 for a suggested 
algorithm for the management of child with neurodisability 
and severe OSA.
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NIV may be proposed in case of need of high CPAP 
pressure not tolerated by the patient or in case of nocturnal 
hypoventilation despite optimized CPAP treatment.

In children with neurodisability, CPAP has been shown to be 
associated with

• an improvement of Epworth Sleepiness Scale score, 
• total behavior score, 
• OSA-specific score, and 
• quality of life in children with developmental delay 5, 6.

But, in general, there is a lack of data on health outcome 
changes attributable to CPAP/NIV in children with severe 
neurodisability 7. 

Therapeutic education of the caregivers and the child is 
of paramount importance. Great care should be taken to 
appropriately communicate and explain the principles and 
practice of CPAP/NIV in children with neurodisability. These 
children are easily scared and susceptible to changes in their 
lifestyle and the presence of difficulties in communication 
does not mean that they can’t understand and participate 
to their treatment. 

References
1. Fauroux B, Abel F, Amaddeo A, Bignamini E, Chan E, Corel L, et al. ERS Statement on pediatric long term noninvasive respiratory 

support. Eur Respir J. 2021, Epub ahead of print. doi: 10.1183/13993003.01404–2021.

2. Carron M, Freo U, BaHammam AS, Dellweg D, Guarracino F, Cosentini R, et al. Complications of non-invasive ventilation techniques:  
a comprehensive qualitative review of randomized trials. Br J Anaesth 2013;110(6):896–914.

3. Grychtol R, Chan EY. Use of non-invasive ventilation in cerebral palsy. Arch Dis Child 2018;103(12):1170–1177.

4. Kaditis AG, Alonso Alvarez ML, Boudewyns A, Alexopoulos EI, Ersu R, Joosten K, et al. Obstructive sleep disordered breathing in  
2– to 18-year-old children: diagnosis and management. Eur Respir J 2016;47(1):69–94.

5. Hsiao KH, Nixon GM. The effect of treatment of obstructive sleep apnea on quality of life in children with cerebral palsy. Res Dev  
Disabil 2008;29:133–140.

6. Marcus CL, Radcliffe J, Konstantinopoulou S, Beck SE, Cornaglia MA, Traylor J, et al. Effects of positive airway pressure therapy on 
neurobehavioral outcomes in children with obstructive sleep apnea. Am J Respir Crit Care Med 2012;185(9):998–1003.

7. Tirosh E, Tal Y, Jaffe M. CPAP treatment of obstructive sleep apnoea and neurodevelopmental deficits. Acta Paediatr 1995;84(7): 
791–794.


