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High Flow Nasal Cannula versus Nasal CPAP in Preterm Infants

Seong-ho Yoon, M.D., Kwon Young-hee, M.D., Hyun-kyung Park, M.D., Chang-ryul Kim, M.D., In-jun Seol, M.D. and Hyun Ju Lee, M.D.
Department of Pediatrics, Hanyang University College of Medicine, Seoul, Korea

Purpose: The aim of the study was to investigate the change in usage and clinical outcomes of using a humidified high flow nasal
cannula (HHFNC) in preterm infants.

Methods: A retrospective review of patients with gestational age <32 weeks born at our neonatal intensive care unit from Janu-
ary 2008 to March 2011 was performed. First, data were compared between Era 1 (January 2008 to February 2009) and Era 2
(March 2009 to March 2011) to describe the increased usage of HHFNC. Second, the patients (gestational age 25-30 weeks) were
divided into two groups to compare clinical outcomes. nasal continuous positive airway pressure (NCPAP) and HHFNC groups who
received either NCPAP or HHFNC as a respiratory support within 14 days of birth.

Results: Compared to Era 1, HHFNC usage increased from 10 to 55% in Era 2, whereas NCPAP usage decreased from 40 to 5%.
No difference in pulmonary or adverse outcomes including the incidence of reintubation and bronchopulmonary dysplasia (BPD),
days on oxygen and a ventilator, and other outcomes was observed between the HHFNC and NCPAP groups. Days to reach full
feed (32.2+16.7 vs. 24.7+10.2, P=0.05) and regain birth weight (20.9+16.9 vs. 17.2+4.3, P=0.04) decreased in the HHFNC group.
Conclusion: HHFNC was feasible and did not differ in respiratory and other outcomes, but days to reach full feed and regain birth
weight decreased in the HHFNC, when compared with the NCPAP. An additional prospective multicenter designed study is needed
1o better define safety and efficacy of HHFNC.
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Fig. 1. Design of the two parts of the study. Abbreviations: G.A, gestational age; NCPAP, nasal
continuous positive airway pressure; HHFNC, humidified high flow nasal cannula.
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Table 1. Increase in Usage of HHFNC after Its Introduction

Era1 Era?2 P-value

Number of total admits 60 100

NCPAP (%) 24 (40) 5(5) <0.001

HHFNC (%) 6(10) 55 (65) <0.001
30-31 gestational age (wks)

Number 18 32

NCPAP (%) 2(12) 0(0) <0.001

HHFNC (%) 1(6) 8 (25) <0.001

Birth weight 1539+204  1547+260  0.91
28-29 gestational age (wks)

Number 16 29

NCPAP (%) 5(31) 2(7) <0.001

HHFNC (%) 0(0) 18 (62) <0.001

Birth weight 1250210 1215+260  0.58
25-27 gestational age (wks)

Number 22 30

NCPAP (%) 15 (68) 3(10) <0.001

HHFNC (%) 3(14) 20 (67) <0.001

Birth weight 866+126  891+144  0.52
23-24 gestational age (wks)

Number 4 9

NCPAP (%) 2 (40) 0(0) <0.001

HHFNC (%) 2 (40) 9(100)  <0.001

Birth weight 644+102 681+98 0.51

Abbreviations: wks, weeks; NCPAP, nasal continuous positive airway
pressure; HHFNC, humidified high flow nasal cannula.
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7} AATH Table 2).
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g H$-(65% vs. 50%, P=038)7} - 7] frol gt Afo| 5 KB
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Table 2. Demographic and Perinatal Characteristics of the NCPAP
and HHFNC Groups

Era1 Era2
NCPAP group HHFNC group P-value

(N=17) (N=34)
Gestational age (weeks) 271+1.3 27.6+1.4 0.20
Birth weight (g) 976+198  1058+194  0.16
Male (%) 13 (77) 17 (50) 0.13
Prenatal steroid (%) 14 (82) 27 (79) 0.48
Cesarean section (%) 16 (94) 31(91) 1
Singleton (%) 10 (59) 15 (44) 0.38
Small for gestational age (%) 2(12) 2 (6) 0.59
Histologic chorioamnionitis (%) 741) 1132 0.75
Preeclampsia (%) 3(18) 2 (6) 0.31
Received surfactant (%) 16 (94) 29 (85) 0.65

Abbreviations: NCPAP, nasal continuous positive airway pressure;
HHFNC, humidified high flow nasal cannula.
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Fig. 2. Proportion of reintubation rate relative to birth weight.
Abbreviations: HFNC, humidified high flow nasal cannula.
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2679 vs. 33.24185%, P=0.63)3 BPD (71% vs. 56%, P=0.37)
= frelgt 2ol E Ko A e dtH(Table 3).

o5 2 S v wal B 99 717H83.6+21.7Y vs.
76.7+18.84, P=0.24), AFgE(0 vs. 0), PDA (88% vs. 74%,
P=029), 25+ o2} IVH (29% vs. 38%, P=075), PVL (0 % vs.
6%, P=0.54), NEC (18% vs. 12%, P=0.67), “213(12% vs. 6%,
P=0.59), #&ZFolH 1 EZF(53% vs. 56%, P=0.84), ROP
(47% vs. 32%, P=0.36), =% A|383F ROP (18% vs. 3%, P=0.1)
&zl &fw] Q= Ao l7F fISiet v e gt
A AR} S2BAFO R 355 =] ZY Agto] NCPAP
group} HHENC groupel| 4] Z24(32.2+16 7Y vs, 24.7410.2
A, P=0.05), (209+16.9Y vs. 17.244.3Y P=0.04)E HHFNC

Table 3. Respiratory Care and Pulmonary Outcomes of the NCPAP
and HHFNC Groups

Era1 Era 2 .
NCPAP group  HHFNC grou
(N:1g7) " (N:3g4) e

PIP at extubation 12.6+1.6 13.4+2.4 0.21
Ventilator rate at extubation ~ 13.0+5.3 15.3+£5.7 0.16
Initial respiratory support

Reiceive NCPAP first (%) 1(6)

Reiceive HHFNC first (%) 2 (6)

Ventilator 1-3 days (%) 3(18) 10 (29) 0.50

Ventilator 4-7 days (%) 3(18) 4(12) 0.67

Ventilator 8-14 days (%) 11 (65) 17 (60 0.38
Initial support

Pressure or flow 4.5+0.6 cmH,0 5.3+0.9 LPM

Fi0, 0.24+0.09 0.25+0.03
Reintubation (%) 7(41) 9(27) 0.28
Days on the NCPAP 15.0£3.5 0
Days on the HHFNC 0 16.2+8.8
Days on the ventilator 7.3+4.9 6.7+5.2 0.16

Pre-NCPAP/HHFNC
Days on the ventilator 5.5+13.4 2.5+4.0 0.63

Post-NCPAP/HHFNC
Days spent on oxygen 36.3+26.7 33.2+185  0.63
Bronchopulmonary dysplasia 12 (71) 19 (56) 0.37

(%)

groupol| 4] 7HA38ItH(Table 4).
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AT, HHENC I ol A v e 2 vl - 5
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2= THTable 5).
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BPDO] £ZEE Zo]7] §J3 579 Ak} 2y #

o] At mlsol= EFFFT vssto] FaFol A= He

Table 4. Clinical Outcomes of the NCPAP and HHFNC Groups

Era1 Era2
NCPAP group HHFNC group
(N=17) (Negay  ale

Hospital stay (days) 83.6£21.7 76.7+18.8 0.24
Time to full feeds (days) 322+16.7 24.7+102 0.05
Time to regain birth weight (days) 20.9+16.9 17.2+4.3 0.04

Deaths (%) 0 0 1

PDA (%) 15 (88) 25 (74) 0.29
IVH > 2 grade (%) 5(29) 13(38) 0.75
PVL (%) 0(0) 2(6) 0.54
NEC (%) 3(18) 4(12) 0.67
Intestinal perforation (%) 2(12) 2 (6) 0.59
Any bacteremia/fungemia (%) 9 (53) 19 (56) 0.84
ROP (%) 8 (47) 11(32) 0.36
ROP requiring surgery (%) 3(18) 1) 0.10

Abbreviations: PDA, patent ductus arteriosus; IVH, intraventricular
hemorrhage; PVL, periventricular leukomalacia; NEC, necrotizing
enterocolitis; ROP, retinopathy of prematurity; NCPAP, nasal continuous
positive airway pressure; HHFNC, humidified high flow nasal cannula.

Table 5. Incidence of Potential Adverse Effects Associated with the
Use of NCPAP and HHFNC Group

Era 1 NCPAP group  Era 2 HHFNC group
(N=17) (N=34)
Pulmonary air leaks 0 0
Nasal mucosal injury 4 0
Nasal deformities 1 0

CPAP belly syndrome 3 1

Abbreviations: PIP, positive inspiratory pressure; NCPAP, nasal
continuous positive airway pressure; HHFNC, humidified high flow nasal
cannula; LPM, liter per minute.

Abbreviations: NCPAP, nasal continuous positive airway pressure;
HHFNC, humidified high flow nasal cannula; CPAP, continuous positive
airway pressure.
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