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High flow nasal cannula
for OSAS in children

Why should we use it?

How does it work?

Does it work in OSAS?



Treatment of pediatric OSAS 

WHO 
Every child with an AHI > 5/h irrespective of the presence of morbidity, 
Or AHI between 1-5/h + comorbidities (cardiovascular, neurological)

HOW
A stepwise treatment approach, tailored on the severity of OSAS 
and on the presence of underlying diseases/comorbidity

n.b. OSAS treatment is a priority in the presence of: major craniofacial 
abnormalities; neuromuscular disorders; achondroplasia; Down syndrome; 

mucopolysaccharidoses; Prader Willi syndrome... 



Stepwise treatment approach

Control of risk 
factors
obesity
allergy

Sleep evaluation

Adeno-tonsillectomy

Medical
treatment

CPAP

Orthodontics
(Surgery)

Sleep evaluation

Sleep evaluation CPAP failure

????





Low compliance ! 
mean CPAP use 3±3h/night

No correlation 
between age and 
CPAP compliance



Factors influencing CPAP compliance





Weaning of PPC/VNI
59 patients (25%) during 27 months

Age at CPAP/NIV initiation (median), yrs 1.4

CPAP / NIV 51 (86%) / 8 (14%)

Duration of CPAP / NIV (median), yrs 1 / 4

Diagnosis Laryngeal disease                            8
Prader Willi sd                                  6
Bronchopulmonary dysplasia           6
Treacher Collins                               6
Pierre Robin sd                                5
Polymalformative sd                         5
Idiopathic OSA                                  5
Achondroplasia                                 3
Crouzon, Apert                                  2
Pycnodysostosis                               2
Mucoplysaccharidosis                       2
Goldenhar sd                                    1
Other                                                 6

Reason of withdrawal Improvement 75%:
spontaneous 2/3, after surgery 1/3
Non compliant, poor tolerance: 25%



Amaddeo et al. Plastic and Reconstructive Surgery, 2016;137:609



Neonates hospitalized
n=37

No clinical UAO
n=17

Clinical UAO
n=20

Severe clinical UAO
n=9

Immediate CPAP in the NICU

Moderate clinical UAO
n=11

Sleep study with gas exchange

Tracheotomy
n=4

CPAP
n=5

Abnormal sleep study
CPAP, n=4

Normal sleep study
n=7

Moderate UAO group

Severe UAO group

Mild UAO group

No UAO group

Neonates seen as outpatients
n=7

Neonates with PRS evaluated over one year
n=44

No UAO group

Amaddeo et al. 
Plastic and Reconstructive Surgery, 2016;137:609



Limitations of CPAP
• CPAP is an effective treatment for OSAS but:

• patients do not tolerate (interface...
• patients are not compliant: intellectual disability, 

default of family structure...
• patients may have too severe OSAS: CPAP 

dependance > ~ 18/24h
• Therapeutic options ?

• Surgery: tracheostomy, mandibular distraction...
• Tolerate OSAS despite associated morbidity
• …High Flow ?
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High flow nasal cannula:
a growing (hot) topic

Pubmed citations





What comes out?

A warm (37°c) 
humidified gas mixture 

with a fixed oxygen 
concentratrion 

High flow nasal cannula for OSAS





L

M

S



HFNC: how does it work? 
Washout of nasopharyngeal and intrapulmonary dead space 
through continual gas removal during expiration (enhance CO2
removal) Nahum Resp Care Clinic 2002



Reduction of inspiratory resistance (work of breathing)
BE de Jongh, J Perinatol. 2014; Pham TM, Pediatr Pulmonol. 2014

HFNC: how does it work? 



Improve mucociliary clearance (by providing 
warm and humidified gas) Chidekel et al, Pulm Med 2012

HFNC: how does it work? 



Provide support pressure Arora B, Pediatr Emerg Care 

2012

HFNC: how does it work? 





When mouth leaks
are reduced a 

prongs/nares > 0.9 
may dramatically

increase the 
delivered pressure



All patients had a 
positive end-expiratory 
pressure, with a direct 
relation between weight 
and pressure drop

End expiratory airway 
pressure changes during 
HFNC from the mean airway 
pressure (4 ± 1.9 cmH2O)4 cmH2O
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12 children, age 10±2 years, with OSAS + mean BMI of 35 ± 14 kg/m2

One night titration study with a high flow cannula system







5 patients with OSAS who did not tolerate CPAP:

1. Prematurity, bronchopulmonary dysplasia, age 22 months
2. Severe psychomotor retardation, age 15 yrs
3. Polymalformatif syndrome, age 3 yrs
4. Hypotonia, retrognatia, age 2 yrs
5. Treacher Collins, decanulation after mandibular distraction, age 3 yrs



� No data about objective adherence



Population
• children aged 0 to 18 yrs with OSAS defined by:

– AHI>10/hour and/or
– oxygen desaturation index > 15/hour and/or
– minimal SpO2 <90% and/or
– maximal PtcCO2 >50 mmHg

• non compliant with an optimal CPAP therapy 
defined by a use < 2 hours/night, after at least 2 
weeks of CPAP trial

High flow nasal cannula for 
OSAS: Necker protocol



Primary endpoint
• objective compliance (number of hours use / 

night) evaluated on the device after one month 
as the mean of the device usage time during the 
4th week of use (sole option)

Secondary endpoints
• objective compliance after one week as the 

mean of the device usage time
• correction of OSAS on PG with HF

High flow nasal cannula for 
OSAS: Necker protocol



High flow nasal cannula for 
OSAS: Necker protocol

Procedure - 1
• High Flow is delivered by the myAIRVO device 

from Fisher Paykel with appropriate nasal 
cannula

• The highest tolerable flow and the largest 
cannula tolerated by the patient are chosen (in 
order to reach the highest pressure)



High flow nasal cannula for 
OSAS: our protocol

Procedure - 2
• HF is initiated during a 2 hours outpatient 

consultation or during hospitalisation
• A control visit is organized 1 week after 

initiation 
• A respiratory polygraphy is performed between 

1-3 months after initiation, when the patient 
tolerates the HFN for at least 6h/night. 



 Age 
(yrs) 

Disease  AHI 
(n/h) 

AHI with 
HFNC (n/h) 

Flow 
(l/min) 

Treatment 
adherence (h/night)  

Patient 1 0.1 Pierre Robin 
sequence 

14 6 10 6.8 

Patient 2 1.8 Down syndrome 11 1 15 7.5 

Patient 3* 6.4 Pfeiffer 
syndrome 

13 0.5 10 6.5 

Patient 4 7.6 Down syndrome 64 awaiting 
control PG 

20  

Patient 5 9.2 Down syndrome 8.6 0.5 20 6.8 

Patient 6 12 Down syndrome 46  20 failure 

Patient 7 16.2 Down syndrome 26 awaiting 
control PG 

20  

Patient 8 16.8 Down syndrome 10  20 failure 

 

High flow nasal cannula for 
OSAS: Necker experience

2 patients with developmental delay and behavior problems did not tolerate HF
* Patient 3 was tracheostomised after developing tracheal stenosis following 
neurosurgical intervention 



Conclusion - 1

• HF seems to be efficient in mild to 
moderate OSAS in children

• HF may be better tolerated than CPAP, 
and could represent an alternative to 
CPAP in non compliant patients 

• Future studies 
• patient selection ?
• optimal flow rate ?



Conclusion - 2

• Limitations of HF
• no pressure monitoring: risk of high 

pressure when use with large cannula
• no battery, alarms (security risk) and 

no in-built software


