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High Flow Nasal Cannula
for primary respiratory support in premature infants > 28 weeks

Richard Plavka, MD., Ph.D., Professor
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Respiratory support and intubation in the delivery roomGT 28+0 - 31+6 weeks
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Clinical paper

The effect of a face mask lor respiratory support on &
breathing in preterm infants at birth

Kristel LAM. Kuypers ™', Tersza Lamberska®, Tessa Marifherus °, Janneke Defker”,
Stefan Bdfaringer©, Stuart B. Hooper =, Richard Plavka ", Arjan B ie Pas”

The effect of INTERFACE on the respiratory status and support of premature
newborns in the delivery room
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Respiratory support and surfactant on JIRP GT 28+0 - 31+6 weeks
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European Consensus Guidelines on the Management of Respiratory Distress
Syndrome - 2019 Update

Recommendations
CPAP should be started from birth in all babies at risk of RDS, such as those
<30 weeks' gestation who do not need intubation for stabilisation (A1).



CPAP with early rescue surfactant is considered optimal management for babies
with RDS (A1).

During weaning, HFNC can be used as an alternative to CPAP for some babies with
the advantage of less nasal trauma (B2).

Summary - HFNC primary use

CPAP is superior of HFNC in RDS primary treatment in > 28 week infants

HENC fails in 25% (CPAP 15%) without previous surfactant administration (FiO2 =
0.4) (HIPSTER and HUNTER trial. NEJM 2016, NEJM 2019)

e The use of 30/30 rule” may reduce the risk of failure. Manley 2018

¢ No difference between CPAP and HFNC in primary use when surfactant is
administered before filling of failure criteria. Systematic review and Meta-analysis
Fleeman N 2019, Hong H 2018

e Pharyngeal pressures fluctuated and are significantly influenced by mouth

position, flow and nares/prongs ratio. Liew Z et al 2019, Mazmanyan P 2020
e The data about the use of HFNC use in DR are limited. Reynolds P 2015

Pall Mall

e The clinical use of HFNC has been increasing. There is a great variety in use of
HFNC: indications, flows, cannulas. Eklund WM 2018

e Vapotherm HFNC generates higher level of noise (approx.>5-10 dB) than
continuous flow CPAP (continuous flow) Konig K 2013

e HFNC is better tolerate by parents and nurse staff. Klingenberg C 2015

e Positive effect on GIT has been unclear.
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Nasal High-Flow Therapy for Primary
Respiratory Support in Preterm Infants

Calum T. Reberts, M.B,, Ch.B., Louise 5, Owen, M.D., Brett |. Manley, Ph.D M ENGL ] MED 37512 ME|M_ORG SEFTEMBER 232, 2016

HIPSTER Trial: 9 NICUs (Australia+Norway) 5/2013 —6/2015

ICs and Random: GW = 2840, CPAP after delivery < 24hrs, no ventilation, no surfaktant
= 1, CPAP 6cmH20, 2. HFNC &l/min (CPAP after failure)

Failure criteria: 1. FiO2 2 0.4 (>1hr) 2. pH < 7.2 /pCO2 > 60mmHg (>1hr) 3. Apnea >2
with PPV/24h or 6 episodes with any intervention

Primary Outcome High-Flow Group  CPAPGroup Risk Difference
Per-protocol analysis (M=278) (N =288) (95% ClIj* P Value
Treatment failure within 72 hr 64/264 (24.2) 36/279 (12.9) 11.3 (4.8 to 17.8) -cﬂ'.DEIll
Intubation within 72 hr 39/264 (14.8) 33/279 (11.8) 19(-281t08.7) ':__ IZ_I'.I"-_i-.a1|I
Primary intention-to-treat analysis
Gestational age <32 wk 30/140 (21.4) 24/149 (16.1) 5.3 (-3.7 to 14.3) 0.25

Gestational age =32 wk 13/138 (9.4) 9/137 (6.6) 2.9 (-3.5t09.3) 0.38



HIPSTER Trial: 9 NICUs (Australia+Norway) 5/2013 — 6/2015

High-Flow Group CPAP Group Risk Difference
Event [M=278) [M =285} (o955 Clj* P Valua
o, of infants (36) percEntage pointi
Death before discharge 1 (0.4) 1 {0.4) 0.0 (1.0 ta 1.0) 0.58
Creygen supplementation, respiratery support, or both 17 (12.1) 17 {11.4) Q.7 [-6.7 to 8.2) 0.85
at postrmenstrual age of 36 wki
newrmothorax or other air beak syndrome
r Drring assigned treatment L 6(2.1) -2.1 {-3.8 to -0.4) 0.02
A my tirme durl.ng admission 10 [3.8) B [2.8) 0.8 [-£.1 to 3.7) 0.5%9
Postnatal ghacocorticoid treatment for lung disease 1 (0.4) 3 (1.3 =07 (=2.1 ta Q.7) 0.33
hnal trauma 23 (8.3 53 (18.5) =103 (158 t0-4.7) <0.001
Patent ductus arteriosus treated with medication or 11 {4.0 6(2.1) 1.9 [=1.0tc4.7) 0.70
surgical ligation
Corfirmed sepsist 7 (2.5) 13 (4.5) 3.0 (5.1 te 1.0) 0.19
Necrotizing enteracolitis, Bell's stage 1l or 111§ 2 {0.7) 0 0.7 (-0.3 10 1.7) 0.15
Izalated intestinal perfaration 0 100.3) -0.3 -1.0mw0.3) 0.32
Laser surgery for retinopathy of prematurity | 1] 140.7) =017 [-2.0to 0.6) 0.33
Intraventricular hemorrhage, grade 3 or 47 4 (2.9) 107 22 (-0.9t05.2) 0.15%
Cystic periventricular leukomalaciat 3(2.1) 21L.%) 08 [-2.2 to 1.8) 0.60

Nasal High-Flow Therapy for Newborn

Infants in SpECial Care Nurseries nenci iMena80:21 NEIMORG  MAY 222019

Brett |. Manley, Ph.D., Gaston R.B. Arnolda, Ph.D., lan M.R. Wright, M.B., B.S

HUNTER Trial: 9 non-tertiary centers, 4/2015-11/2017

IC and Random: GW = 31+0, BW = 1200g; CPAP after delivery < 2hrs = 1. CPAP 6crmH 20, 2, HFNC &l/min

Failure criteria: 1. FiO2 2 0.4 (>1hr) 2. pH < 7.2 /pC02 > 60mmHg (2 samples) 3. Apnea =2 with
PPV/24h or & episodes with any intervention

RESULTS
Primary Outcome Al High-Flow Group  CPAP Group Univariate Adjusted
Per-protocol analysis Patients (N=381) (N=373) Analysis Analysist
Treatment failure within 72 he 677 | 49339 14.5) 27/338 (3.0) 6.5(L.7t011.2) 5.5 (0.5 to 10.4)
after randomization
Gestational age <34 wk 129 14/65 (21.5) 10/64 {15.6) 5.9 (=750 19.3) 6.0 (-8.0t019.9)
Coogesne s yBLES T CHEARD. D EEdieis. 33 ple b

adjusted for: GW, BW, AN sterolds,

Sy



HUNTER Trial:

Secondary Outcomes and Adverse Events.
Mechanical ventilation thraugh an endatracheal tube — na. [36)
<72 hr after randomization

At any time after randomization

Supplemental oxygen or respiratory suppart
At 28 days of life; born =32 wk gestational agej

At 36 wk postmenstrual age; bom <32 wk gestational age§§

Drained with needle thoracocentesis or intercostal catheter®*

Masal trauma after randomization

ROC model includes A and pre randomization
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21(55 22 (5.9) 0.4 3.7 to 2.9)
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-
Z (0.5) 0.5 (-0.2 to 1.3)
o 0 NC
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HFMC failure depends on pre randomization FiD2
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Refining the Use of Nasal High-Flow Therapy as Primary Respiratory
Support for Preterm Infants

Brett J. Manley, PhD'**, Calum T. Roberts, MB, ChB'***, Dag H. Freistand, PhD'*, Lex W. Doyle, MD?*',
Peter G. Davis, MD"**, and Louise 5. Owen, MD'*

Results Thers wers 278 preterm infants included, with a mean gestational age (GA) of 32.0 + 2.1 weeks and a
birth weight of 1737 + 580 g; of these, nHF treatment failed in 71 infants (25.5%). Treatment failure was moder-
ately predicted by a lower GA and higher prerandomization fraction of inspired oxygen (FiO,): area under a re-
ceiver operating characteristic curve of 0.76 (95% CI, 0.70-0.83). Nasal HF treatment success was more likely in
infants bom at =30 weeks GA and with prerandomization FiQz <0.30.

Conclusions In preterm infants =28 weeks' GA enrclled in a randomized, controlled trial, lower GA and higher
FiQ; before randomization predicted early nHF treatment failure. Infants were more likely to be successfully treated
with nHF from soon after birth if they were bom at =30 weeks GA and had a prerandomization FiQ; <0.30. However,
even in this select population, continuous positive airway pressure remains superior to nHF as early respiratory
support in preventing treatment failure. (Jf Pediatr 2018, 796:65-70).

| 30/30rule |

30 rule is applied. Further prospective, RCTs are required to
optimize the use of nHF as primary respiratory support for
preterm infants. B

Further rescarch into how to best select which infants receiv-
ing noninvasive respiratory support should receive surfac-
tant treatment is required,

Variables with significantimpact on pharyngeal EEP
Flow r= 0,589
SIMPLY & SAFELY

. Mouth position r= 0.589
Difference 0.6-2.3cmH20
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Woeight r=-0,247 p< 0.001
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A Smaller cannula

B Larger cannula
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Neonatal Life Support

2020 International Consensus on Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care
Science With Treatment Recommendations

Oxygen for Preterm Resuscitation

PEEP Versus No PEEP

Treatment Recommendations

We sugqgest using PEEP for the initial ventiation of premature : : v 2 caygen because all frials
newbom infants durng delivery room resuscitation (weak recommaen- uaedthls hr!hehwnm_.'gm cmcemrainn group. Subsequenttitration
dafion. low-guality evidence). of oxygen concentraion using pulse oximetry is advised (weak

recommendafion, very low-certainty evidence).

Stabilisation of premature infants in the delivery
room with nasal high flow

Peter Reynolds, Stamatina Leontiadi, Tracy Lawson, Tosin Otunla, Olayinka Ejiwumi,
Nicola Holland

Desiraary of prematung infant S30 wesks gestation

p—

Active, breathing? B Mol breathing?
Plashe bag, apply nHF §-TLmin, Plastic bag, suchon il neaded,
Pulsa oodmetry inflabon braaths. pulse cometny
Stabilising? Promgt response? Mo response
= Consider nHF B-7 Limin Intubabe, resuscilats
| B
| Yas Mot slabilising? |ntubate |\!
If stabde == iransder i MICU Consider surlactar

Transfer o MICL venSilated

Figure 2 Protocol for stabilisation. nHF, nasal high flow; NICU,
neanatal intensive care unit, e
Reynolds P, er al. Arch Dis Child Feral Neonatal Ed 2016 101:F284-F287



Stabilisation of premature infants in the delivery
room with nasal high flow

Peter Reynolds, Stamatina Leontiadi, Tracy Lawson, Tosin Otunla, Olayinka Ejiwumi,

Micoka Holland Ethics Committee (REC). Wrirten parental consent was obtained
prior to delivery. The study was terminated after 28 babies had
been enrolled in agreement with the R and D deparmment and
the REC as feasibility with successful completion of protocol in
all cases had been established.

Table 1 Characteristics of study participants (n=28)

Vaginalicaesarean Intubated for

GA at delivery N (% tota) delivery PPROM =24 b (%) transfer to MICU surfactant in DR
2340 w0 23+6 144) Ll L 1 1

2440 10 246 i n 133 2 1

1540 W0 546 6 {185 Ha 0 0 1

2640 1o 2646 5185 bl 2 {40) 0 0

2740 10 1746 5 (185 bIE o ] 0

2840 1o 28+6 {185 14 1 {204 0 L]

2940 W0 1946 i) 1 1 (33) 0 ]

Miean GA 2645 28 (100 1 B9%)N7 [E1%) 5 (18} 1% 4 (1%}

D&, defivery room; GA, gestational age; NICL, neonatal imershe caoe unit; FRROM, preterm prelabour rupturg of membranes.
Reynolds P, of &, Arch Dis Child Fetal Neanatal Bd 2016,101:F184-F2ET

e High VT delivery during mask PPV at birth was associated with brain injury.
Strategies to limit VT delivery during mask PPV should be used to prevent high
VT delivery. (Quaasim M 2019)

Respiratory stabilisation of very premature infants (28-32wks).

'

Eligible infants From delivery room to NICU
312021 to 12/2022 SIMPLESAFE study, Prague 2020-2022
= i
| A= Notincluded |
y| * without inform consent
v * technical problems
s ™) * congenital malformations
Assigmend to HFMNG | ™ - _
raatimant Effectiveness BB%
N = 65 (100%) " ™ (successful stabilisation on HENC exclusively)
. oy Failed in the DR
»  *CPAPN=2(3%)
p . *PPV N =7 (11%)
i L A
e Safety 82%
N = 56 (86%) ' ™) (successful stabilisation and tretment until 3 hours
\ J Failed in the NICU of life)
» “<3hrs N=2(3%)
p r \ *=3hrs N =21 (32%)
Sustained on HFNC | ™ -
in the NICU
N =33 (51%)

Summary: HFNC 2-8l/min

The clinical use of HFNC has been increasing.

HFNC can be use as a primary respiratory support of premature infants > 28
weeks suffered from mild-moderate RDS.

The rule 30/30 can decrease HFNC failure.

Crossover to CPAP earlier is superior to later (FiO2 >0.35, flow 8l)



e HFNC seems to be safe and effective respiratory support even in the delivery
room however further investigation is required.



