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Nasal High Flow Therapy

Effective. Gentle. Easy.
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NASAL HIGH FLOW

DEFINITION:" ‘
Delivery of heated and

humidified blended

oxygen at optimal flow

rates directly into the

nares via a non-sealing

nasal cannula.

1. Wilkinson et al. Cochrane Database Syst Rev. 2016. 2. Collins et al. J Pediatr. 2013. 3. Franklin et al. N Engl J Med. 2018.



INcreasing evidence supporting the use
of nasal high flow therapy in neonates
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Evidence-based applications for nasal high flow

Nasal highflow (NHF) can be used to support the neonatal patient pathway through the hospital."*

The need to avoid more invasive therapies, along with an increasing evidence base for NHF, is driving
clinical practice change.**

13. 5. Milési et al. Intensive Care Med. 2017. 6. Sivieri et al. Pediatr Pulmonol. 2012

1. Franklin et al. N Engl J Med. 2018. 2. Mayfield et al. J Paediatr Child Health. 2014. 3. Kepreotes et al. Lancet. 2017. 4. ten Brink et al. Pedliatr Crit Care Med. 2013,
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There are three approaches to integrating NHF in the neonatal patient pathway
that have been identified in the literature:

PATIENT PATHWAY NHF

AS
POST-EXTUBATION
SUPPORT/®

STABILIZATION
AT BIRTH

AS AN
ALTERNATIVE TO
PROLONGED CPAP ™"

AS PRIMARY
TREATMENT 2'*

Clinical judgement is necessary to assess the appropriate treatment for an individual patient.

7. Wilkinson et al. Cochrane Database Syst Rev. 2016. 8. Collins et al. J Pedliatr. 2013. 9. Manley. Clin Perinatol. 2016.10. Yoder et al. J Perinatol. 2017.11. Roehr et al. Clin Perinatol. 2016. 12. Roberts et al. Matern Health Neonatol Perinatol. 2017. 13. Yoder et al. Pedliatrics. 2013.



Supporting babies on NHF for post-extubation care
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Manley et al. 2013’

For infants > 28 weeks gestational age, there

Is well-established evidence supporting the
NHF use of NHF for post-extubation care.

Collins et al. 20132

N Engl J Med.

* 303 infants
* Single center in Australia

* Primary outcome: Treatment
failure within 7 days

Yoder et al. 20133

Pedliatrics

* 432 infants (226 in
post-extubation arm)

* 4 centers in USA, 1 center in China

* Primary outcome: Need for
intubation within 72 hours

J Pediatr.

* 132 infants
* Single center in Australia

* Primary outcome: Treatment
failure within 7 days

Wilkinson et al. 20164

Cochrane Database Syst Rev.

* Includes data analysis
of a subset of six
post-extubation RCTs

A Cochrane Review by Wilkinson et al.# found that
compared to CPAP, the use of NHF in infants
> 28 weeks gestational age is associated with:

* NO DIFFERENCE
in rate of treatment failure

* NO DIFFERENCE
in rate of re-intubation

* SIGNIFICANT REDUCTION
in rate of nasal trauma

* NO DIFFERENCE

in rates of other adverse outcomes
such as death, pneumothorax, or bronchopulmonary dysplasia
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NHF for post-extubation care
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< 28 weeks GA > 28 weeks GA
CPAP first 4 NHF + Rescue CPAP456
Limited data and insufficient evidence Consider CPAP as a

to change clinical practice

Consider NHF once stable to:

* Reduce nasal trauma and head molding >®
* Facilitate developmental care®

“rescue therapy” if required

1.Manley et al. N Engl J Med. 2013. 2. Collins et al. J Pedliatr. 2013. 3. Yoder et al. Pedliatrics. 2013. 4. Wilkinson et al. Cochrane Database Syst Rev. 2016. 5. Manley. Clin Perinatol. 2016. 6. Roberts et al. Matern Health Neonatol Perinatol. 2017.



Supporting babies on NHF as an alternative to prolonged CPAP

CPAP [ > NHF

CONSENSUS: Roehr CC et al. 2016'

Clin Perinatol.

Evidence support and guidelines for
using heated, humidified, high-flow nasal
cannulae in neonatology: Oxford nasal
high-flow therapy meeting, 2015.

CONSENSUS: Yoder BA et al. 20172

J Perinatol.

Consensus approach to nasal high-flow
therapy in neonates.

USA

Abbasi, S.
Keszler, M.
Kirpalani, H.

McQueen, M.

Polin, R.
Sivieri, E.
Yoder, B.

More than 25 leading NHF researchers have
contributed to two consensus publications.

These publications provide guidance on how
to use NHF therapy in the NICU.

W
Norway

KIingenberg,CfW‘*
Germany

Adams, E. 3 ’ Hentschel, R.

Boyle, E.
Emery, F. Wauer,R.

Gupta, A. -
Ives, K. IEI! Israel

2
Juszczak, E. Lavizzari, A. Kugelman, A.
Reynolds,P.  Ljsta, G. 2

Roehr,C. = Tagliabue, P

Australia New Zealand
Collins, C. Muir, M. (F&P)
Davis, P.

Manley, B. »

Schibler, A. A /



Expert consensus indicates that

for infants who require prolonged

periods of noninvasive ventilation,
L NHF is a suitable alternative to CPAP.!?
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NHF as an alternative to prolonged CPAP
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Once infants are stable on CPAP, NHF can be considered as an alternative
noninvasive therapy at the clinician’s discretion.?

-

1. Roehr et al. Clin Perinatol. 2016. 2. Yoder et al. J Perinatol. 2017.



Supporting pabies on NHF as primary treatment

There is emerging evidence comparing the safety and
efficacy of NHF vs. CPAP for initial respiratory support,
in infants > 28 weeks gestational age.

CPAP OR NHF

Roberts et al. 2016 Lavizzari et al. 20162 -
N Engl J Med. JAMA Pediatr. j"“
* 564 infants * 316 infants e
* 4 centers in Australia, « Single center in Italy .
5 centers in Norway * Primary outcome: Intubation S
* Primary outcome: Treatment and mechanical ventilation N »
failure within 72 hours within 72 hours ,
Yoder et al. 2013* Shin et al. 20174 Murki et al. 2018°
Pedlatrics J Korean Med Sci. Neonatology :
* 432 infants (125 in primary * 85infants e 272 infants
treatment arm) + Single center * Multi-center in India L
* 4 centersin USA, in Korea + Primary outcome:
1center in China * Primary outcome: Treatment failure
* Primary outcome: Need for Treatment failure within 72 hours

intubation within 72 hours
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NHF or CPAP for primary respiratory support

|[Ge®) e E
05 GESTATIONAL .
. AGE (WEEKS): 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 }
< 28 weeks GA 228-32 weeks GA 232 weeks GA q 1
CPAP first CPAP OR NHF + CPAP OR NHF +
. . » Rescue CPAP Rescue CPAP
Limited data and insufficient Expect ~90%
evidence to change clinical practice Expect -80% to Expect -70% to p'd he need Expect -80% to
Consider NHF once stable to: avoid the need avoid the need for to avq t e.ne? avoid the need for
’ for intubation’ “rescue” CPAPY for intubation “rescue” CPAPY

* Reduce nasal trauma and
head molding®’

* Facilitate developmental care®

Infants > 28 weeks GA can be treated with either NHF or CPAP first, with no significant difference
to intubation rates; however “Rescue” CPAP should be made available at all times.

1. Roberts et al. N Engl J Med. 2016. 2. Lavizzari et al. JAMA Pedliatr. 2016. 3. Yoder et al. Pediatrics. 2013. 4. Shin et al. J Korean Med Sci. 2017. 5. Murki et al. Neonatology. 2018. 6. Manley. Clin Perinatol. 2016. 7. Roberts et al. Matern Health Neonatol Perinatol. 2017.



What are the benefits of NHF therapy?

The growing momentum
of NHF stems from these
therapy attributes:

Effective

 Clinical evidence suggests that NHF has a similar
efficacy and safety to CPAP therapy when used
for infants > 28 weeks gestational age'™®

* “Rescue” CPAP should be available
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Gentle Easy
Compared to CPAP, NHF therapy has been shown to result in: Surveys of practice describe the benefits of NHF as:
» Significantly lower rates of nasal trauma'° « Easier application and ongoing care'°
* No significant difference in adverse outcomes'+® » Parents have confidence to play a greater role in
« Better mother-infant bonding®” the infant’s care®’
« Improved comfort, tolerance, and patient satisfaction®s™" * Improved caregiver satisfaction®
N\ J N\ J

1. Wilkinson et al. Cochrane Database Syst Rev. 2016. 2. Collins et al. J Pediatr. 2013. 3. Roberts et al. Matern Health Neonatol Perinatol. 2017. 4. Yoder et al. Pedliatrics. 2013. 5. Manley et al. N Engl J Med. 2013. 6. Shetty et al. Arch Dis Child Fetal Neonatal Ed. 2016.
7. Klingenberg et al. Arch Dis Child Fetal Neonatal Ed. 2014. 8. Hough et al. J Paedliatr Child Health. 2012. 9. Ojha et al. Acta Paedliatr. 2013. 10. Spentzas et al. J Intensive Care Med. 2009. 1. Sarkar et al. Indlian J Crit Care Med. 2018.12. Kepreotes et al. Lancet. 2017.



How does NHF therapy work?

In addition to the benefit
of humidification which is
essential to protect the delicate
lungs of a neonate, there are
several mechanisms of action
associated with NHF therapy:

* Reduction of dead space™
Reduces re-breathing of gas with high CO,
and depleted O,, which promotes gas exchange.

» Dynamic positive airway pressure+”
Reduces inspiratory effort and work of breathing,
which promotes slow and deep breathing.

1. Moller et al. J Appl Physiol. 2015. 2. Mundel et al. J Appl Physiol. 2013. 3. Rubin et al. Pediatr Crit Care Med. 2014. 4. Ward J. Respir Care. 2013. 5. Milési et al. Intensive Care Med. 2013. 6. Dysart et al. Respir Med. 2009. 7. Frizzola et al. Pediatr Pulmonol. 201



Mechanisms of action

Reduction
of dead
space’?

Airway
hydration*6&9

Dynamic
positive
airway
pressure?>o

Supplemental
oxygen'
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Pharyngeal pressures on and off NHF

== ONNHF == Off NHF

\

Pharyngeal pressure (cmH,0)

Time Graph adapted from Milési et al. 2013.°

I Blended air and oxygen M CO,-rich gas

8. Schiffmann. Respir Care Clin N Am. 2006. 9. Chidekel et al. Puim Med. 2012. 10. Kotecha et al. Pediatrics. 2015. 11. Walsh et al. Respir Care. 2009.






Setting flow rates Optiflow Junior 2

Guidance from the neonatal literature and expert consensus

. . . . KEY:
indicates that flows can be used in the following manner:
Mirfwlicr)wm Stﬁgtwg Maﬁmum

Publication Population Flow rate (L/min)

1 2 3 4 5 6 7 8 9 10

Collinsetal.2013" < 32 weeks GA F

POST- Manley etal. 20132  Premature and neonatal cannula #
EXTUBATION
Infant, intermediate infant cannula #
Pediatrc cannula =
Yoderetal, 201 <2kg #
2340 o= |
3k =
PRIMARY Robertsetal. 2017* > 28 weeks GA #
SUPPORT
Lavizzari etal. 2016° >29 weeks GA #

* Optiflow Junior cannula was used in this trial. The corresponding Optiflow Junior 2 cannula sizes are:
Premature size = S size 0J2, Neonatal size = M size 0J2, Infant size = L size 0J2, and Pediatric size = XL size OJ2.

1. Collins et al. J Pedliatr. 2013. 2. Manley et al. N Engl J Med. 2013. 3. Yoder et al. Pediatrics. 2013. 4. Roberts et al. Matern Health Neonatol Perinatol. 2017. 5. Lavizzari et al. JAMA Pedliatr. 2016



Managing pressure on NHF

N

Prong-to-nare
ratio

Sivieri et al. 2012’
demonstrated the
importance of
prong-to-nare ratio as
a key safety feature.

Sizing to approx.
half the nare limits
the possibility of
harmful pressure!3>

Use of the pressure
relief valve is also
mandated !4

Similar
to CPAP

The evidence from
> 8 RCTs, which
included nearly
2,500 babies,
suggests that NHF
is associated with
a similar risk of
barotrauma
compared to
CPAP.%8

Pressure
relief valve

This valve is designed
to allow flow and
pressure to vent from
the circuit in case

of the unlikely scenario
where the prongs
completely occlude
the nares and the
mouth is held closed.?

N

Open
system

Patients can vent
flow and pressure

around the cannula.

In addition,
patients can open
their mouths.®

1. Sivieri et al. Pedliatr Pulmonol. 2012. 2. Yoder et al. J Perinatol. 2017. 3. Roehr et al. Clin Perinatol. 2016. 4. Wilkinson et al. Cochrane Database Syst Rev. 2016. 5. Collins et al. J Pedliatr. 2013. 6. Yoder et al. Pedliatrics. 2013.
7.Manley et al. New Engl J Med. 2013. 8. Kotecha et al. Pedliatrics. 2015. 9. Ward J. Respir Care. 2013. 10. Shetty et al. Arch Dis Child Fetal Neonatal £d. 2016. 11. Milési et al. Ann Intensive Care. 2014.

Pressures are
typically low
Pressures generated
with NHF are

typically between
2 and 5 cmH,0MeT
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Evidence-based guidance supporting the use of NHF therapy in neonates
_ /
PATIENT PATHWAY NHF E\/MCE J

STABILIZATION AS POST- J Strong
AT BIRTH EXTUBATION support
SUPPORT* e.g. Cochrane Review

AS AN J Strong
support
ALTERNATIVE TO
€.g. consensus
PROLONGED CPAP*° of published

expert opinion

J General#
AS PRIMARY support
e.g.emerging RCT

TREATMENT®’ data and consensus of
published expert opinion

untreated surfactant defici

1. Wilkinson et al. Cochrane Database Syst Rev. 2016. 2. Collins et al. J Pediatr. 2013. 3. Manley. Clin Perinatol. 2016. 4. Yoder et al. J Perinatol. 2017. 5. Roehr et al. Clin Perinatol. 2016. 6. Roberts et al. Matern Health Neonatol Perinatol. 2017. 7. Yoder et al. Pediatrics. 2013.
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< 28 weeks GA > 28-32 weeks GA > 32 weeks GA
I
I
NHFE AS [ :
POST-EXTUBATION CPAP - NHF + Rescue CPAP
SUPPORT :
I
I
b
|
I
I
NHF AS AN :
ALTERNATIVE TO CPAP . CPAP, then NHF once stable at the clinician’s discretion*
PROLONGED CPAP I
I
I

&

I
I
I
NHF AS ' CPAP OR NHF+
PRIMARY CPAP | Rescue NHF + Rescue CPAP

I

[

I

I

TREATMENT CPAP

Clinical judgement is necessary to assess the appropriate treatment for an individual patient.
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