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ThePaediatric Infant and Peatal Emergency Retrieval (PIPE§Srvice baseth

Melbourne Victoria performs approximately 28afansfersof neonates and young infants
annually of which>1100 are emergency transfers

Respiratory distress is common in this population,teeatmenhas traditionallypbeen
providedwithrnasal continuous positive airway pressure (CPAR3ndotracheal mechanical
ventilation(MV) .

Heated, humidifiechasalhighflow (nHF) treatment isncreasingly popular in neonatal
care(l) including in tertiary and notertiary centres in Victoria We introduced a guideline
for nHF treatment during transpart July 2014. Use of nHF was deemed appropriate for
stable infants established oRIF, andfor preterm infant®eyond the first days of life who
were recommenced arspiratory supporiHF was not recommended as primary support for
early respiratory distress, hifitalready commenced liie referringhospital,nHF could
continueat the discretion of théransportconsultant. As our teatransfes infants beyond the
neonatal period (up to 6 kg in weight), nW&salso used for infants with bronchiolitis,
consistentwith practice another Australiapaediatridransporiservice(2) andtertiary
paediatrichespitals inMelbourne.

We aimedo,audit the use of nHF during transpavhether nHRvas successfiyl applied
throughout transport, and whether @uyerse evenisccurred

Ethical approvaWasprovided by the Royal Children’s Hospital, Melbourne (No. 341&R).
infants for whom nHF was applied by the transport tearnthg referring hospital or during
transport\were recordedData were collecteduring or sooraftertrander. Successful
transfer on NnHF was defined as arrival at the receiving hospital weihggehange to
respiratory support mode.

Transfers were classified as either emergency transteptanned elective transfers, as
triaged by the transport consultalRtr emergencyrangersa routine follow-up phone call
was madewvithin 72 hours to document any changeslinical status

Data wereanalysed using Microsoft Excel (Microsoft Office 20d®dare reported as mean
(SD), mediansipaterquartilerange),or number(%) asappropriate.

The auditwas conducted from July 2014 until December 2016, during which time 1684
infants receivingespiratory support @retransferrednHF wasinitiatedon 118 occasions
(7%), includng 101 emergency transfers (86%), and 17 elective transfers (14%). Infant
demographics and outcomes are shown in Tablagfdnts were of median birth gestational
age (GA) 37 weeks and median birth weight 2680 g. At transfestinfants were>40

weekspost-menstrual age and >3 kg in weight.
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In 79% of caseaHF wascommencedby the referring hospital, prior toansporteam

arrival. During four emergency transfg®%), thetransporteam chose to change from nHF
to CPAPprior to departureln all 114 infants in whom transfer on nHF was attempted, this
was completed successfullMedian nHF fbw during transportvas 8Litres per minute
(L/min). Norincidences of endotracheal intubation, pneumothorax, or technical/equipment
issueswverereported during transfer.

Approximately half of infants transferred had bronchiolitismary nHFusefor respiratory
distress syndrome (RDS) or transient tachypnoea of the newborn (TTN) was infr@§aent
of cases)

nHF use is.now.widespread in neonatal and paediatric populationsHaw@wver, there are
few data describing nHF use during inter-hospital transport of neonates ang. Waant
foundnHF was'used in a small proportion of transfers conducted by our team. This may
reflect our patient population; a substantial proportion of respiratory support transfers are for
preterm infants presenting soon after birth with RDS or TTN. Our nHF guidelines
recommend againgrimarynHF use in newborn preterm infantsstreatment failureccurs
more commenly thawith CPAP(1)

In this population, we founttansfer using nHF was successful, with no reported adverse
events. lIn four cases (3%) the transport team had sufficient clinical concern to change
treatment from*nHF to CPABeforedeparture, indicating that the ability to provide
alternative support such as CPAP or MV remains critical for neonatal trasspades. A
post-transpd follow-up, 24/104 infants (23%) were receiving CPAP, NIPPV, or MV,
suggesting that successful transfer on nHF does not necessarily predict ongoimgntreat
success.

We report nHFuseprimarily for emergency transport (86% of our population). Bsitish
neonatal transport services have reported their experience withmdsEransfers were
elective,.and.infants were required to be stable on nHF for 24 hours to be etigtiosa$fer
on nHF.(4y°5)

We used higher nHF gas flows (median 8 L/min), and included transfers over greater
distances.and duration®flectng Australian geographyWe manage infants beyond the
neonatal period, resulting in approximately half our population having a diagnosis of
bronchiolitis. Successful use of nHF for bronchiolitis has been reported by anagiealian
paediatric transport servi¢2) andin a recent large randomised trialpaediatric

hospitalg(3)
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We conclude that many infants can be successfully and safely transferred using nHF beyond
the immediate newborn period. Provision of nHF is a useful adjunct for neonatal ttanspor

services, but the capacity to deliver CPAP and endotracheabM¥ins esséial.

List of Abbreviations

CPAP Continuous positive airway pressure

FiO, Fractional inspired oxygen

GA Gestational age

L/min Litres per minute

MV Mechanical ventilation

nHF Nasal highflow

NIPPV Nasal intermittent positive pressure ventilation
PIPER Paediatric Infant and Perinatal Emergency Retrieval
RDS Respiratory distress syndrome

SD Standard deviation

TTN Transient tachypnoea of the newborn
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Table 1: Infant demographics and outcomes. Values are median (interquartile range) unless stated.

Characteristic

Total (N=118)

Birth gestation, weeks 37 (3239
Birth weight, g 2680 (1470-3360)
Transfer gestation, weeks 41 (3844)
Transferweight, g 3400 (2670-4060)
Transfer age, days 28 (1351)
Male gender, 0.(%) 77 (65)
Duration of transfer, hours 1.6 (1.2-2.2)
Type of transfer, o. (%):

Emergency 101 (86)

Planned elective 17 (14)

Mode of transfer, o. (%):

Road 104 (88%)
Air 14 (12%)
Transfer distance, km 24 (12-73)
Diagnosis, n. (%):
Bronchiolitis 58 (49)
Suspected/confirmed cardiac anomaly 17 (14)
Returntransfeo infant’s initial neonatal unit 11 (9)
RDS/TTN 8 (7)
Other 24 (21)
Maximumrsetigas flow, L/min 8 (6-8)
Deliveredoxygen (%) at transport team arrival* 30 (2137)
Last blood gas prior to transport team arrival**
pH, mean$Db) 7.33 (0.08)
pCO,, mm Hg, mean$D) 50 (8)
Blood gas on nHF pre-departure***
pH, mean §D) 7.31 (0.09)
pCO,, mm Hg, mean3D) 53 (13)
Deliveredoxygen (%) during transport 29 (2135
Deliveredoxygen (%)at follow-up**** 25 (2130)
Respiratory support at follow-upon(%) (N=104)
None 17 (16)
Low.flow oxygen 12 (12)
hF 51 (49)
CPAP 14 (13)
Nasal intermittent positive pressure ventilation 1(1)
MV 9 (8)
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RDS, respiratory distress syndrome; TTN, transient tachypnoea of the newbagyrirdsition of

inspired oxygen; nHF, nasal high-flow; CPAP, continuous positive airway pressure; MV, mechanical
ventilation; SD, standard deviation

* Data unavailable for one infant

** Blood gas performed on 83 infants prior to transport team arrival

*** Blood gas performed on 33 infants on nHF prior to departure from referring hospital

*** Data unavailable for 28 infants
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