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Signs of respiratory Criteria for BPD diagnosis
distress: retractions, Infants requiring supplemental oxygen at 28 days are diagnosed, via an assessment
wheezes, crackles at 36 weeks post-menstrual age, as having:

(a) Mild BPD—infant breathing room air
(b) Moderate BPD—- infant requiring <30% FIO,
(c) Severe BPD—infant requiring >30% FIO, or positive pressure ventilation

Legend: Pathophysiology = Mechanism  Sign/Symptom/Lab Finding Complications | Published February 7, 2019 on www.thecalgaryguide.com @‘%@-@J



Early60’s Mid60’s Early70’s Early 80’s to late 90’s New millenium Present

Sarafidis K, Chotas W, Agakidou E, Karagianni P, Drossou V. (2021), Children; 8(10):883.

First attempts .. Increasing IMV widely wuep Synchronized  —
‘g on IMV use of IMV applied modes
‘Z’ & Vt monitoring and _,
c = - HEV Ji I 1 fl_’ targeting
v
cEd - [oEm
v A< I
& CPAP: Nasal Nasal IPPV/ HFNC
. e} =
28 Initial attempts CPAP  BiPAP/NAVA/
“w o .
S8 A .
c o -
o :
& n
BPD description VILI New BPD
(old BPD) Baro-Volutrauma
‘3 - Atelectrauma
v Biotrauma
g Optimal lung volume
V
Oxygen therapy Oxygen C. g 7
saturation |
targets

Automated oxygen
control

S

IMV+ Exogenous
surfactant

INSURE
LISA/MIST s

Adjunctive treatments

Prenatal steroids
Postnatal steroids —

PEDIATRICS Volume 132, Number 5, November 2013

Avoiding Endotracheal Ventilation to Prevent
Bronchopulmonary Dysplasia: A Meta-analysis

Study or Avoid ventilation  Control group Weight, %  Odds Ratio NNT
Subgroup
BPD/death Total BPD/death Total Random effects model (95% Cl)

COIN (2008) 108 307 122 303 19.8 0.81 (0.58-1.12) —- 20
CNRN (2009) 53 74 54 72 4.0 0.84 (0.40-1.75) ——*1— 30
SUPPORT (2010) 323 663 353 653 45.5 0.81 (0.65-1.00) s | 19
CURPAP (2010) 22 103 23 105 4.9 0.97 (0.50-1.87) — 183
DRM (2011) 68 223 138 425 17.4 0.91 (0.64-1.29) —_— 51
AMV (2011) 15 108 17 112 3.8 0.90 (0.43-1.91) ——— 78
Take Care (2013) 25 74 30 67 4.6 0.63 (0.32-1.24) —*—— 9
Total 614 1552 737 1737 100 0.83 (0.71-0.96) ’ 35
Test for overall effect: z= 2.55 (P =.01) 0.%)5 0?2 i é 2%0

Heterogeneity: Tau® = 0.00; x2= 1.27; df = 6 (P = .97); I’ =0%

Favors avoiding ventilation Favors control group
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NHFOV: Non-invasive (nasal) High Frequency Oscilatory Ventilation
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- CNLS 1.5kg, R 100 cmH20/L/s, C 0.5 mL/cmH20/kg
- RR 40 lan/phut

- Paw 8 cmH20, amplitude 30 cmH20, F 9Hz, I/T = 1/2

De Luca D, Centorrino R (2021), Clinics in Perinatology, 48 (4), pp.761-782
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Arch Dis Child Fetal Neonatal Ed 1998;79:F61-F63 Fi

Nasal high frequency ventilation in neonates with
moderate respiratory insufficiency

Mark van der Hoeven, Erik Brouwer, Carlos E Blanco

Table 1 Summary of clinical data of 21 infants studied L e

Median .

(20th—80th percentile) ol E H _

= | i "
Birthweight (g) 1010 (750-2170) g — Nl || . : :
Gestation (weeks) 29 (27-32) = | +\ : -
Age at study (h) 24 (4-480) o I T :
Duration nHFV (h) 36 (12-108) ' | ' n
IRDS 10 ; =
TTN 3 o~ |
Air leak 2 o
Apnoea 6
Required mechanical ventilation 5 3. Y TR YT — "
Median time (h)

IRDS: llepatth r espirator y distress syndrome; TT'N: Figure 2 Course of pCO , in two blood gases measured before (4.15 and 0.57 hours) and
transient tachypnoea of the newborn four blood gases measured after (1.3, 4.24, 7.38 and 11 hours) the start of nHFV. Median

and 20th and 80th percentiles are shown together.



Noninvasive high-frequency oscillatory ventilation versus
nasal continuous positive airway pressure in preterm infants
with moderate-severe respiratory distress syndrome: A
preliminary report

Zhu X-W, Zhao J-N, Tang S-F, Yan J, Shi Y.

Objective: The aim of this study was to compare the effect of noninvasive high-
frequency oscillatory ventilation (hHFOV) with nasal continuous positive airway

pressure (nCPAP) in preterm infants with moderate-severe respiratory distress

syndrome (RDS) after surfactant administration via INSURE (intubation, surfactant,

Pediatr Pulmonol. 2017: 52: 1038—1042 extubation) method on the need for invasive mechanical ventilation (IMV).
TABLE 1 Patients’ characteristics in NHFOV and NCPAP groups
Variable NHFOV (n=37) NCPAP (n=39) P-value
Gender (male/female,) 22/15 21/18 0.397
Gestational age (weeks) 31.7+1.7 32.0+1.9 0.624
Birth weight (g) 1670 + 353 1735 1327 0.623
Cesarean section (%) 11 (29.7) 17 (43.6) 0.072
Prenatal corticosteroid (%) 13 (35.1) 15 (38.5) 0.475
Premature rupture of the membrane(%) 16 (43.2) 21 (53.8) 0.244
Apgar score @5 min 6.9+24 6.7x+2.2 0.824

TABLE 2 Primary and secondary outcomes in NHFOV and NCPAP groups

Variable NHFOV (n=37) NCPAP (n=39) P-value
Need for IMV (%) 9 (24.3) 22 (56.4) 0.004
Mortality (%) 2 (5.4) 3(7.7) 0.525
BPD (%) 3(8.1) 5(12.8) 0.386
IVH (%) 4 (10.8) 3(7.7) 0.470

Air leak (%) 0 0] /



NHFV: Non-invasive (nasal) High Frequency Ventilation

Cochrane
Library

Cochrane Database of Systematic Reviews

C

Non-invasive high-frequency ventilation in newborn infants with

respiratory distress (Review)

Abdel-Latif ME, Tan O, Fiander M, Osborn DA

Cochrane Database of Systematic Reviews 2024, Issue 5. Art. No.: CD012712.
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nHFV compared to invasive respiratory therapy for initial RS

We are very uncertain whether nHFV reduces mortality before hospital discharge (RR 0.67, 95% Cl 0.20 to 2.18; 1 study, 80 infants)
or the incidence of CLD (RR 0.38,95% CI 0.09 to 1.59; 2 studies, 180 infants), both very low-certainty. ET intubation, death or CLD,

severe intraventricular haemorrhage (IVH) and neurodevelopmental disability (ND) were not reported.

Analysis 1.2. Comparison 1: Initial respiratory support: nHFV vs invasive
respiratory therapy, Outcome 2: Duration of respiratory support, days

nHFV CMV Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI A B CDETFGH
Feng 2019 5 s 0.35 40 3.93 0.4 40 100.0%  -0.43[-0.59, -0.27] . ® 20?20 ~»
Total (95% CI) 40 40 100.0% -0.43 [-0.59, -0.27] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 5.12 (P < 0.00001) ) 1 0 1
Test for subgroup differences: Not applicable Favours nHFV Favours CM

Analysis 1.5. Comparison 1: Initial respiratory support: nHFV vs
invasive respiratory therapy, Outcome 5: Length of hospital stay, days

nHFV CMV Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI A B CDETFG GH
Feng 2019 27.48 2.81 40 34.16 3.52 40 100.0%  -6.68 [-8.08 , -5.28] ..._ ® 20?2 2 ® 2 »
Total (95% CI) 40 40 100.0% -6.68 [-8.08 , -5.28]
Heterogeneity: Not applicable

Test for overall effect: Z = 9.38 (P < 0.00001) .
Test for subgroup differences: Not applicable vours nHFV




nHFV vs nasal continuous positive airway pressure (nCPAP) used for initial RS

We are very uncertain whether nHFV reduces mortality before hospital discharge (RR 1.00, 95% CI 0.41 to 2.41; 4 studies, 531
infants; very low-certainty). nHFV may reduce ET intubation (RR 0.52, 95% Cl 0.33 to 0.82; 5 studies, 571 infants), but there may be
little or no difference in CLD (RR 1.35, 95% CI 0.80 to 2.27; 4 studies, 481 infants); death or CLD (RR 2.50, 95% Cl 0.52 to 12.01; 1
study, 68 participants); or severe IVH (RR 1.17, 95% CI 0.36 to 3.78; 4 studies, 531 infants), all low-certainty evidence. ND was not

reported.
Analysis 2.2. Comparison 2: Initial respiratory support: nHFV vs other non-
invasive respiratory therapy modalities, Outcome 2: Endotracheal intubation
nHFV Control Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI A B CDETFGH
2.2.1 nHFV versus nCPAP
De La Roque 2011 0 20 0 20 Not estimable 200G
Iranpour 2019 0 34 4 34  9.5% 0.11[0.01,1.99] ¢ - N B NN N )
Malakian 2020 4 63 9 61 19.4% 0.43[0.14, 1.32] —al ® 20000 > 0
Oktem 2021 5 17 8 20 15.6% 0.74[0.30, 1.83] S 2202000
Zhu 2021 15 152 26 150  55.5% 0.57[0.31, 1.03] . KN K KX K K
Subtotal (95% CI) 286 285 100.0% 0.52 [0.33, 0.82] & _)

tdl evels: 24 47
Heterogeneity: Chi2 = 1.83, df = 3 (P = 0.61); I2 = 0%
Test for overall effect: Z = 2.82 (P = 0.005)
2.2.2 nHFV versus nIPPV
Ali 2023 11 24 6 24 36.9% 1.83[0.81, 4.15] 1w P00 PO
Cheng 2021 2 28 4 32 23.0% 0.57 [0.11, 2.89] 5 202006
Oktem 2021 5 17 2 19 11.6% 2.79[0.62, 12.57] - 2 2090?2000
Wang 2023 0 22 0 21 Not estimable ® 2000000
Zhang 2022b 3 19 5 22 28.5% 0.69 [0.19, 2.53] S ® 20> 292 0
Subtotal (95% CI) 110 118 100.0% 1.33 [0.76 , 2.34] @
Total events: 21 17
Heterogeneity: Chi2 = 3.54, df =3 (P = 0.32); I2= 15%
Test for overall effect: Z = 0.99 (P = 0.32)
2.2.3 nHFV versus HFNC
Oktem 2021 5 17 2 20 100.0% 2.94[0.65, 13.27] = 22072000
Subtotal (95% CI) 17 20 100.0% 2.94[0.65 , 13.27] il
Total events: 5 2
Heterogeneity: Not applicable
Test for overall effect: Z = 1.40 (P = 0.16)
Test for subgroup differences: Chi2 = 9.37, df = 2 (P = 0.009), I = 78.7% 561 01 ] 5 106

Favours nHFV Favours control



nHFV vs nasal intermittent positive-pressure ventilation (nIPPV) used for initial RS

nHFV may result in little to no difference in mortality before hospital discharge (RR 1.86, 95% CI 0.90 to 3.83; 2 studies, 84 infants;
low-certainty). nHFV may have little or no effect in reducing ET intubation (RR 1.33, 95% CI 0.76 to 2.34; 5 studies, 228 infants; low-
certainty). There may be a reduction in CLD (RR 0.63, 95% CI 0.42 to 0.95; 5 studies, 307 infants; low-certainty). A single study (36

infants) reported no events for severe IVH. Death or CLD and ND were not reported.

Analysis 2.7. Comparison 2: Initial respiratory support: nHFV vs other non-invasive
respiratory therapy modalities, Outcome 7: Chronic lung disease at 36 weeks

Heterogeneity: Not applicable
Test for overall effect: Z = 0.34 (P = 0.73)

Test for subgroup differences: Chi2 = 5.53, df = 2 (P = 0.06), I = 63.8%

Favours nHFV

0.1 1 10

Favours control

nHFV Control Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total [Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI A BCDETFGH

2.7.1 nHFV versus nCPAP

Guo 2021 1 36 2 38 8.9% 0.53[0.05, 5.57] = ® 20?2 2020

Iranpour 2019 5 34 2 34 92% 2.50[0.52, 12.01] . PP OO

Oktem 2021 6 17 3 20  12.6% 2.35[0.69, 8.02] = 2202000

Zhu 2021 17 152 15 150  69.3% 1.12[0.58, 2.16] XX X XXX X

Subtotal (95% CI) 239 242 100.0% 1.35 [0.80, 2.27] t

Total events: 29 22

Heterogeneity: Chi? = 2.31, df = 3 (P = 0.51); I? = 0%

Test for overall effect: Z = 1.13 (P = 0.26)

2.7.2 nHFV versus nIPPV

Ali 2023 1 24 0 24 1.2% 3.00 [0.13, 70.16] . P2000000

Cheng 2021 3 28 4 32 8.7% 0.86 [0.21, 3.51] .l @200 > »

Oktem 2021 6 17 10 19 22.1% 0.67[0.31, 1.45] — 22072000

Wang 2023 2 22 4 21 9.6% 0.48 [0.10, 2.34] - @200 0

Zou 2020 14 60 25 60 58.5% 0.56 [0.32 , 0.97] - 2 20?2?2922 60
(Subtotal (95% CI) 151 156 100.0% 0.63 [0.42, 0.95] ‘-)

‘1otal events: 20 45

Heterogeneity: Chi2 = 1.45, df = 4 (P = 0.84); I2 = 0%

Test for overall effect: Z = 2.21 (P = 0.03)

2.7.3 nHFYV versus HFNC

Oktem 2021 6 17 6 20 100.0% 1.18[0.46 , 2.98] 2 2020606 @

Subtotal (95% CI) 17 20 100.0% 1.18 [0.46 , 2.98] t

Total events: 6 6



Analysis 2.5. Comparison 2: Initial respiratory support: nHFV vs other non-invasive

respiratory therapy modalities, Outcome 5: Duration of respiratory support, days

Analysis 2.6. Comparison 2: Initial respiratory support: nHFV vs other non-invasive

respiratory therapy modalities, Outcome 6: Duration of oxygen therapy, days

nHFV Control Mean Difference Mean Difference Risk of Bias nHFV Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total  Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI A B CDEFGH  Study or Subgroup Mean SD Total  Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI A BCDETFGH
2.5.1 nHFV vs nCPAP 2.6.2 nHFV versus nIPPV
Guo 2021 3.81 0.49 36 5.08 0.5 38 10.7%  -1.27 [-1.50,-1.04] E @207 2 ®? @ Cheng2021 10.93 4.82 28  11.28 4.29 32 42% -0.35[-2.67 , 1.97] — 20200 2
Tranpour 2019 0.8 0.3 34 14 0.7 34 83%  -0.30[-0.56,-0.04] ! PO *O®O®®® Jiang 2020 3.96 1.05 41 4.59 1.23 41  93.6% -0.63 [-1.13, -0.13] il ® 20 29?20
Malakian 2020 1.6 0.4 63 2.1 0.4 61 273%  -0.50 [-0.64 ,-0.36] o @ 2000® * ® wang2023 5.15 2.46 22 7.3 717 21 22% -2.15[-5.38, 1.08] S @2000000
Oktem 2021 4.7 4.8 17 7.3 10.3 20 0.0% -2.60 [-7.66 , 2.46] - 2 2@ 2?2 @® 2 @ Subtotal (95% CI) 91 94 100.0% -0.65 [-1.13, -0.17] ‘
Zhang 2022a 2.49 0.24 51 2.83 0.28 51 52.9% -0.34 [-0.44 , -0.24] b 2 202 22 0 Heterogeneity: Chi2 = 0.90, df = 2 (P = 0.64); I = 0%
Zhu 2021 4 3.6 152 4 3.9 150 0.8% 0.00 [-0.85, 0.85] + PPOOD®®®®  Test for overall effect: Z = 2.67 (P = 0.008)
Subtotal (95% CI) 353 354 100.0%  -0.48 [-0.55 , -0.40] |
Heterogeneity: Chi2 = 58.34, df = 5 (P < 0.00001); I2 = 91% Test for subgroup differences: Chiz = 7.59, df = 1 (P = 0.006), I = 86.8% _250 _1=0 0 1=0 2=0
Test for overall effect: Z = 12.71 (P < 0.00001) Favours nHFV Favours control
Analysis 2.20. Comparison 2: Initial respiratory support: nHFV vs other non-
invasive respiratory therapy modalities, Outcome 20: Length of hospital stay, days
nHFV Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI A B CDETFGH
2.20.1 nHFV versus nCPAP
Guo 2021 11.23 0.8 36 15.5 1.06 38 84.4% -4.27 [-4.70 , -3.84] . ® . D & ‘ ? .
Malakian 2020 22.6 5.6 63 20.4 6.4 61 3.4% 2.20[0.08 , 4.32] . ® 20000 > &
Zhang 2022a 13.65 3.28 51 18.54 2.76 51 11.1% -4.89 [-6.07 , -3.71] g D & ‘ ? 2 ® 2 @
w2024 e et STy 'K X K K XK K
Subtotal (95% CI) 302 300 100.0%  -4.07 [-4.46 , -3.67] ' ,
eterogeneity: = UZ, . (o)
Test for overall effect: Z = 20.34 (P < 0.00001)
2.20.2 nHFV versus nIPPV
Jiang 2020 11.34 3.52 41 15.67 5.28 41 93.4% -4.33 [-6.27 , -2.39] . ‘ ? . 2 2@ 2 ‘
1864 1022 22 02210 1287 01 _66%. __ _ASS[1186 276 @000 @
Subtotal (95% CI) 63 62 100.0%  -4.34[-6.22,-2.47] ’ )
. =000, Ul -1 (P~ 0.9, 1= 0%
Test for overall effect: Z = 4.54 (P < 0.00001)

Test for subgroup differences: Chi2 = 0.08, df = 1 (P = 0.78), I2 = 0%
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nHFV versus nIPPV used for RS following planned extubation

nHFV may have little or no effect on mortality before hospital discharge (RR 1.83,95% CI 0.70 to 4.79; 2 studies, 984 infants; low-
certainty). There is probably a reduction in ET reintubation (RR 0.69, 95% CI 0.54 to 0.89; 6 studies, 1364 infants), but little or no
effect on CLD (RR 0.88, 95% CI 0.75 to 1.04; 4 studies, 1236 infants); death or CLD (RR 0.92, 95% CI1 0.79 to 1.08; 3 studies, 1070
infants); or severe IVH (RR 0.78, 95% CI1 0.55 to 1.10; 4 studies, 1162 infants), all moderate-certainty. One study reported there
might be no difference in ND (RR 0.88, 95% Cl 0.35 to 2.16; 1 study, 72 infants; low-certainty).

So voi NIPPV, nHFOV giup giam tai dat NKQ,
& nhom tre thd véi MAP = 10 cm H20

Analysis 8.2. Comparison 8: Respiratory support following planned extubation:
nHFV vs nIPPV - subgroup analyses, Outcome 2: Endotracheal reintubation

Heterogeneity: Not applicable
Test for overall effect: Z = 1.87 (P = 0.06)

Test for subgroup differences: Chi2 = 5.49, df =4 (P = 0.24), I2 = 27.2%

Risk of bias legend
(A) Random sequence generation (selection bias)

Favours nHFV

0.1 1 10

Favours nIPPV

nHFV nIPPV Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI A B CDETFGH
8.2.2 nHFV versus nIPPV - preterm infants
Li 2021 4 45 12 47  9.6% 0.35[0.12, 1.00] S P00 ®
Menshykova 2015 5 12 5 12 4.1% 1.00[0.39, 2.58] — 7 900 S >
Seth 2021 7 43 8 43  6.6% 0.88 [0.35, 2.20] N | 'YX X X XXX X |
Yuan 2021 4 80 6 80 4.9% 0.67[0.20, 2.27] — 2720?2002 6
Zhenyu 2019 1 21 7 21 5.8% 0.14 [0.02, 1.06] - ®:20?: 20> >
Zhu 2022 63 480 84 480  69.0% 0.75[0.55, 1.01] ' X X X XXX X |
(Subtotal (95% CI) 681 683 100.0% 0.69 [0.54 , 0.89] $ )
: 84 122
Heterogeneity: Chi2 = 5.12, df =5 (P = 0.40); I2 = 2%
Test for overall effect: Z = 2.84 (P = 0.005)
r8.2.3 nHFYV versus nIPPV - nHFV MAP 2> 10 cm H20 R
Li 2021 4 45 12 47  62.6% 0.35[0.12, 1.00] — CN N BN N NN
Zhenyu 2019 1 21 7 21  37.4% 0.14 [0.02 , 1.06] = ® 20?20~
Subtotal (95% CI) 66 68 100.0% 0.27 [0.11, 0.68] <
Total events: 5 19
Heterogeneity: Chi2 = 0.61, df = 1 (P = 0.44); I = 0%
Test for overall effect: Z = 2.76 (P = 0.006)
\_ J
8.2.4 nHFV versus nIPPV - nHFV MAP < 10 cm H20
Menshykova 2015 5 12 5 12 38.5% 1.00 [0.39, 2.58] 7 900 ® >
Seth 2021 7 43 8 43  61.5% 0.88[0.35, 2.20] XX XK K K
Subtotal (95% CI) 55 55 100.0% 0.92 [0.47 , 1.80] I
Total events: 12 13
Heterogeneity: Chi2 = 0.04, df = 1 (P = 0.84); I2 = 0%
Test for overall effect: Z = 0.23 (P = 0.81)
8.2.5 nHFV versus nIPPV - nHFV Hz > 10
Menshykova 2015 5 12 5 12 38.5% 1.00 [0.39, 2.58] 7 00 S >
Seth 2021 7 43 8 43  61.5% 0.88 [0.35, 2.20] % (X X X XXX X
Subtotal (95% CI) 55 55 100.0% 0.92 [0.47 , 1.80]
Total events: 12 13
Heterogeneity: Chi2 = 0.04, df = 1 (P = 0.84); I2 = 0%
Test for overall effect: Z = 0.23 (P = 0.81)
8.2.6 nHFV versus nIPPV- nHFV Hz < 10
Zhu 2022 63 480 84 480 100.0% 0.75[0.55, 1.01] ‘Y X X XXX X )
Subtotal (95% CI) 480 480 100.0% 0.75 [0.55 , 1.01] ’
Total events: 63 84



nHFV vs nCPAP used for RS following planned extubation

nHFV probably results in little or no difference in mortality before hospital discharge (RR 0.92, 95% Cl 0.52 to 1.64; 6 studies, 1472 . L, o L. o
infants; moderate-certainty). nHFV may result in a reduction in ET reintubation (RR 0.42, 95% Cl 0.35 to 0.51; 11 studies, 1897 SO VO" n C PAP, n H FOV g | U p g |a m tal dat N KQ,

infants) and CLD (RR0.78, 95% CI1 0.67 to 0.91; 10 studies, 1829 infants), both low-certainty. nHFV probably has little or no effect

Y =D rd Y 4
on death or CLD (RR 0.90, 95% Cl 0.77 to 1.06; 2 studies, 966 infants) and severe IVH (RR 0.80, 95% CI 0.57 to 1.13; 3 studies, 1117 vVa g|am CLD O nhom |\/| AP > 1 O cCm HZO

infants), both moderate-certainty. We are very uncertain whether nHFV reduces ND (RR 0.92, 95% CI 0.37 to 2.29; 1 study, 74

infants; very low-certainty).

Analysis 7.2. Comparison 7: Respiratory support following planned extubation: nHFV vs nCPAP - subgroup

Analysis 7.4. Comparison 7: Respiratory support following planned extubation: nHFV vs nCPAP - subgrou
analyses, Outcome 2: Endotracheal reintubation y P P Y 36PP ep RroCk

analyses, Outcome 4: Chronic lung disease at 36 weeks

nHFV nCPAP Risk Ratio Risk Ratio Risk of Bias v 2CPAP Risk Ratio isk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI A B CDETFGH . . .
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI A BCDETFGH
7.2.1 nHFV versus nCPAP - term or near-term infants
’ ‘ 7.4.1 nHFV versus nCPAP - term or near-term infants
Wang 2020 ) 5 40 16 40 100.0;% 0.31[0.13,0.77] -, 0207220720 Wang 2020 1 40 2 40 100.0% 0.50 [0.05, 5.30] —l— @209 29?20
Sabogal (5% € 9 N 1% 03110.13,0.77) > Subtotal (95% CI) 40 40 100.0% 0.50 [0.05, 5.30] el
Total events: 5 16 Total events: 1 )
Heterogeneity: Not applicable Heterogenei;y' Notapplicable
Test for overall effect: Z = 2.52 (P = 0.01) Test for overall effect: Z = 0.58 (P = 0.56)
7.2.2 nHFV versus nCPAP - preterm infants 742 Vi DA eoe st
Chen 2019 16 103 35 103 12.8% 0.46 [0.27 , 0.77] g 00000 O Chenlﬂzoﬂlg 5 i . WE 5 LD, 156 00000000
i : 4 = : MZA’ 03510091511 R ©00:20000 Fischer 2019 1 4 1 2 05%  050[0.06,4.47] S P 0000000
o A B B s {giz ’ gjj} e ; ; : . : : ; : Li 2019 0 s6 15 58  57%  069[034,141] gl 22020072 @
1 & . . P O
o° ’ v Li 2021 13 45 29 47 11.0% 0.47 [0.28, 0.78] o 0092000
Lou 2017 5 34 12 31 46% 0.38[0.15, 0.96] — 202000 Lou 2017 . 2 ) 3 04% 0.91 [0.06, 13.96] 02072002 0@
o e 2 @ @ E ey | e sasesses Youn 2021 > s 1 s 4% 013(004,079 . 12020020
o (] g 8 . —_——
2 Zhang 2021 5 35 6 35  2.3% 0.83[0.28, 2.48] S 20?7 2920
Zhang 2021 3 35 11 35 4.0% 0.27[0.08, 0.89] 2072720720
Zhu 2017 3 37 5 39 1.9% 0.63[0.16, 2.46] SE— - PPO00PD® @
Zhu 2017 9 37 22 39 7.8% 0.43[0.23, 0.81 ey
5 o" ; ] 00006020 Zhu 2022 163 480 184 480 715% 0.89[0.75, 1.05] ul ‘Y X X XXX X
Az 63 pii = 50 o DaLI059.0.68] d 20000000 Subtotal (95% CI) 874 875 100.0% 0.78 [0.67, 0.91]
Subtotal (95% CI) 908 909 100.0% 0.42 [0.35, 0.52] Y o s - * Sls '
Total events: 116 274 :
SRS Heterogeneity: Chi2 = 10.55, df = 8 (P = 0.23); I2 = 24%
Heggesly G ST A R0 60, B =0% Test for overall effect: Z = 3.19 (P = 0.001)
Test for overall effect: Z = 8.60 (P < 0.00001) ’ ) )
7.2.3 nHFV versus nCPAP - nHFV MAP > 10 cm H20 6'4‘3 e G h
olaa v -
Chen 2019 3 103 6 103 17.5% 0.50[0.13, 1.95] S 000000 O
Chen 2019 16 103 35 103 58.9% 0.46 [0.27 , 0.77] - 00000 OO ——— i i 5 PR Mt ) 0000000
2 4 4 A e s 0171095, 944 —— ©00:20000 Subtotal (95% CI) 148 150 100.0% 0.47 [0.29, 0.77] @
Subtotal (95% CI) 148 150 100.0% 0.34[0.21, 0.53] » i 7 5
Total events: 20 60 ;
) X Heterogeneity: Chi? = 0.01, df = 1 (P = 0.93); I = 0%
Heterogeneity: Chi2 = 3.29, df = 1 (P = 0.07); I = 70% Test for overall effect: Z = 3.02 (P = 0.003)
Test for overall effect: Z = 4.66 (P < 0.00001) \_ S : )
I el AT v D, 7.4.4 nHFV versus nCPAP - nHFV MAP < 10 cm H20
3 nHE A Fischer 2019 1 4 1 2 18.4% 0.50 [0.06 , 4.47] - e P90 2000
Mlacher 2013 ! e ° 2 BB 036 [0‘0? sisd] ——r 00020000 Lou 2017 1 34 1 31  144%  0.91[0.06, 13.96] 00072 @
Lou 2017 5 34 12 31 33.8% 0.38 [0.15, 0.96] — - 2029872 0 sk Sss . 5 . us g 0,63 fiiie . 2481 = 0000000
Zhu 2017 9 37 22 39 57.7% 0.43[0.23,0.81] - 920089 0 Subtotal (85% CI) b = {oion aiaie 55 1 2]
Subtotal (95% CI) 75 72 100.0% 0.41[0.25, 0.67] X 3 Toral events 5 5 ’ e ‘
Vi .
Total events: 15 36
i ) Heterogeneity: Chi2 = 0.12, df = 2 (P = 0.94); I = 0%
Heterogeneity: Chiz = 0.08, df = 2 (P = 0.96); I = 0% Test for overall effect: Z = 0.79 (P = 0.43)
Test for overall effect: Z = 3.56 (P = 0.0004) ’ ' '
7.4.5 nHFV versus nCPAP - nHFV Hz > 10
7.2.5 nHFV versus nCPAP - nHFV Hz > 10
Chen 2019 3 103 6 103 55.2% 0.50[0.13, 1.95] — ‘XX X XXX X
Chen 2019 16 103 35 103 62.0% 0.46 [0.27 , 0.77] - XX X XXX X i 3 e 5 S5 A 68 10,16 5.46) o 00000020
Zhu 2017 9 37 22 39  38.0% 0.43[0.23,0.81] . PP00P® @ Subtotal (95% CI) i%0 i ieion 0.56 [0 21’146]
Subtotal (95% CI) 140 142 100.0% 0.45 [0.30, 0.67] ¢ Total everss g i ’ e ‘
Vi M
Total ts: 25 57
otatevens: Heterogeneity: Chi? = 0.06, df = 1 (P = 0.81); 2 = 0%
Heterogeneity: Chi2 = 0.02, df = 1 (P = 0.89); I* = 0% Test for overall effect: Z = 1.19 (P = 0.24)
Test for overall effect: Z = 3.90 (P < 0.0001) ’ ’ ’
S5 i veraun AR T 7.4.6 nHFV versus nCPAP - nHFV Hz < 10
7 i Fischer 2019 1 4 1 2 0.7% 0.50 [0.06 , 4.47] S N 92092000
2:3:222019 6; 483 12; 43§ 93.:3 g.gels {ggz (1).(55;} _._. - : : : ; : : : : Zhu 2022 163 480 184 480  99.3% 0.89[0.75, 1.05] , 000000O0CO
- (] g . .
’ Subtotal (95% CI 484 482 100.0% 0.88 [0.75, 1.04
Subtotal (95% CI) 484 482 100.0% 0.51[0.39, 0.67] ¢ T:tallve:ts, veD va - ) [ ]
Total events: 64 125 )
) . Heterogeneity: Chi2 = 0.26, df = 1 (P = 0.61); I = 0%
Heterogeneity: Chi2 = 0.23, df = 1 (P = 0.63); I* = 0% Test for overall effect: Z = 1.45 (P = 0.15)
Test for overall effect: Z = 4.88 (P < 0.00001) ’ ’ ’
: y } ' " i Test for subgroup differences: Chi2 = 6.73, df = 5 (P = 0.24), I2 = 25.7% 0 2)1 0:1 1 1:0 1(:)0
Test for subgroup differences: Chi2 = 3.10, df = 5 (P = 0.68), I = 0% 0.01 0.1 1 10 100 . -
. . Favours nHFV Favours nCPAP

Favours nHFV Favours nCPAP



Analysis 6.19. Comparison 6: Respiratory support following planned extubation: nHFV vs Analysis 6.6. Comparison 6: Respiratory support following planned extubation: nHFV vs other

-. o . e, 0 o e P ° ° e, ® .
other non-invasive respiratory therapy modalities, Outcome 19: Length of hospital stay, days non-invasive respiratory therapy modalities, Outcome 6: Duration of oxygen therapy, days
nHFV Control Mean Difference Mean Difference Risk of Bias nHFV Coiva Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SD  Total Mean SD;  ‘Teal “Welght IV Fixed, 95%CI IV, Fixed, 95% CI ABCDEFGH g 4yorSubgroup Mean SD  Total Mean SD  Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFGH
6.;9.1 nHFV versus nCPAP ) 6.6.1 nHFV versus nCPAP

Chen 2019 22 14.3 103 27.6 17.1 103 4-106 -5.60[-9.90, -1.30] —— 0000060600606 . .. 79.66666667 73.16776 4 81 3.543383 2 00% -133[-73.20,70.54] ¢ ) 9900000
Li 2019 322 5 56 31.3 4 58 27.4% 0.90[-0.77, 2.57] = 720720020 ., 2433333333 12.25277 45 26.66666667 9.176832 47  62%  -233[-6.77,2.11] — P00 :092000
Li 2021 37.33333333  12.25277 45 4333333333 9.941568 47  36% -6.00[-10.57,-1.43] e 000720000 . .. 945  3.5518 80 1175 4731 80 726%  -2.30 [-3.60, -1.00] ) 270700 2 @
Yang 2021 31.54 2.5 34 32.6 2.43 34  554%  -1.06[-2.23,0.11] 000::2926 22022 22.22222222 1022048 e 090 06 1859000 490 2100 267 [5.07 0.27] = 00000000

RN NN N N ¢

241 2205 @g04> a0 277 ofceRe e 0o 2o 0.00] 1
5 Subtotal (95% CI) 609 609 100.0% -2.38 [-3.48 , -1.28]
Subtotal (95% CI) 318 322 100.0% -1.14 [-2.01, -0.27] .| ) - - = -
. b L U —AL » | Test for overall effect: Z = 4.22 (P < 0.0001)

Test for overall effect: Z = 2.56 (P = 0.01)

Analysis 6.5. Comparison 6: Respiratory support following planned extubation: nHFV vs other
non-invasive respiratory therapy modalities, Outcome 5: Duration of respiratory support, days

nHFV Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI A B CDETFGH
6.5.1 nHFV versus nCPAP
Fischer 2019 30.5 42.59019 4 47 24.80368 2 0.0% -16.50[-70.57,37.57] ¢ S N N BN N N N |
Li 2019 3.09 0.63 56 3.25 0.67 54  11.9% -0.16 [-0.40 , 0.08] 4 2 207200 0
Li 2021 10.33333333  5.360589 45 15.66666667 9.176832 47 0.1% -5.33[-8.39, -2.28] e C N N BN N N N |
Lou 2017 4.4 3.1 34 5.5 3.9 31 02% -1.10[-2.82, 0.62] — ® 20?209 @
Yang 2021 3.13 0.22 34 3.23 0.22 34  64.6% -0.10 [-0.20, 0.00] C N N BN AN
Zhang 2021 3.2 0.34 35 3.26 0.41 35  22.7% -0.06 [-0.24, 0.12] T ® 20 2> O
Zhu 2022 11  9.66624 480 12.66666667  10.4098 480 0.4% -1.67 [-2.94 , -0.40] - ‘X X X XXX X |
Subtotal (95% CI) 688 683 100.0% -0.11 [-0.20 , -0.03]
Heterogeneity: Chi2 = 19.12, df = 6 (P = 0.004); I2 = 69%
Test for overall effect: Z = 2.60 (P = 0.009)

r6.5.2 nHFV versus nIPPV h
Li 2021 10.33333333  5.360589 45 11.33333333 8.412096 47  18.6% -1.00 [-3.87, 1.87] —a NN BN NN
Zhu 2022 11 9.66624 480 13.33333333 11.89691 480 81.4% -2.33[-3.70 , -0.96] = ‘X X X XX XX
Subtotal (95% CI) 525 527 100.0% -2.09 [-3.32, -0.85] 4
Heterogeneity: Chi2=0.68, df =1 (P =0.41); 2= 0%

LTest for overall effect: Z = 3.30 (P = 0.0010) )
Test for subgroup differences: Chi2 =9.73, df =1 (P = 0.002), 12 = 89.7% _2=0 _1%0 0 fO ;;0

Favours nHFV Favours control



Nasal high-frequency oscillation ventilation in neonates: a survey

in five European countries

Fischer, H.S., Bohlin, K., Blhrer, C. et al. Eur J Pediatr 174, 465-471 (2015). Number (%)

combination

Which interface(s) for nHFOV do you use?

Binasal prongs 22.(13)

Single nasopharyngeal tube 19 (63)

Nose mask 5 (17)

Oronasal mask 3 (10)
Which indication(s) for nHFOV do you accept?

Nasal CPAP failure 27 (90)

Immediately after extubation 15 (50)

Hypercapnia 5 (17)

Primary treatment of RDS 3 (10)
In your department, you extubate

From endotracheal HFOV to nHFOV 14 (47)

From conventional ventilation to nHFOV 12 (40)
Which infants do you treat with nHFOV?

Premature infants <1500 g 27 (90)

Premature infants >1500 g 13 (43)

Term babies 8 (27)

/ other
(6)

Fabian (1)
Sindi CNO (1)

Leoni Plus (6)

Babylog 8000 (6)

Stephanie (7)

Which specific side effects did you observe more frequently
during nHFOV than during nasal CPAP?

Abdominal distension 11 (37)
Upper airway obstruction due to secretions 8 (27)
Thick, almost solid secretions 7 (23)
Leakage around the prongs 1 (3)
Strong agitation 1 (3)
Pneumothorax 1 (3)
Ventilator dysfunction 1 (3)



TABLE 7 | Suggested settings for Nasal High Frequency Ventilation.

Frequency, Hz Start at 6-8 Hz; May decrease to 4 Hz in patients with
hypercapnia; If using HFJV, start at 300 bpm (5 Hz) and may
decrease to 240 bpm (4 Hz)

Amplitude, cmH-O MAPX2; Start at 20-30 cmH»2O; May increase to as high 70
cmH-O. If using during weaning, set Amplitude equaling PIP
prior to extubation

l: E ratio Start at 1:1; May change to 1:2 in cases of gas trapping; If
using HFJV, jet valve on time: 20 ms and may increase to
30-34 ms to improve oxygenation and increase tidal volume

delivery
Mean Airway MAP: Start with the same MAP as on SIMV or 2-3 cmH»0O
Pressure (MAP), higher than CPAP; Start at 8-10 cmH»>O; May increase as
cmH>O needed based on FIO, and or lung expansion

NIPPV Back up If available, use rates between 30 and 40 bpm; If using HFJV,
rate keep the NIPPV settings same as before adding NHFJV

Shi Y et al, (2020), Front. Pediatr. 8:270



Take home message

« Th& may khdng xam lan lam gidm céc bién chirng 1au dai & tré so sinh non thang
« NHFOV da duwoc chirng minh hiéu qua va an toan

» CO thé dung khai dau & tré suy hé hap hoac sau rut NKQ

LESS IS MORE!
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THANK YOU!




