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Clinical effects of different ways of mechanical ventilation combined with pulmonary
surfactant in treatment of acute lung injury/acute respiratory distress syndrome in
neonates: a comparative analysis

CHANG Ming, LU Hong-Yan, XIANG Hong, LAN Hou-Ping. Department of Neonatology, The Affiliated Hospital of
Jiangsu University, Zhenjiang, Jiangsu 212001, China (Lu H-Y, Email: [hy5154@163.com)

Abstract: Objective  To compare the therapeutic effects of high-frequency oscillatory ventilation+pulmonary
surfactant (HFOV+PS), conventional mechanical ventilation+pulmonary surfactant (CMV+PS), and conventional
mechanical ventilation (CMV) alone for acute lung injury/acute respiratory distress syndrome (ALI/ARDS) in neonates.
Methods A total of 136 neonates with ALI/ARDS were enrolled, among whom 73 had ALI and 63 had ARDS. They
were divided into HFOV+PS group (n=45), CMV+PS group (n=53), and CMV group (n=38). The neonates in the first
two groups were given PS at a dose of 70-100 mg/kg. The partial pressure of oxygen (Pa0O,), partial pressure of carbon
dioxide (PaCO,), PaO,/fraction of inspired oxygen (FiO,), oxygenation index (OI), and respiratory index (RI) were
measured at 0, 12, 24, 48, and 72 hours of mechanical ventilation. Results At 12, 24, and 48 hours of mechanical
ventilation, the HFOV+PS group had higher PaO, and lower PaCO, than the CMV+PS and CMV groups (P<0.05). At
12, 24, 48, and 72 hours of mechanical ventilation, the HFOV+PS group had higher PaO,/FiO, and lower OI and RI
than the CMV+PS and CMV groups (P<0.05). The HFOV+PS group had shorter durations of mechanical ventilation
and oxygen use than the CMV+PS and CMV groups (P<0.05). There were no significant differences in the incidence
rates of air leakage and intracranial hemorrhage and cure rate between the three groups. Conclusions In neonates with
ALI/ARDS, HFOV combined with PS can improve pulmonary function more effectively and shorten the durations of
mechanical ventilation and oxygen use compared with CMV+PS and CMV alone. It does not increase the incidence of
complications. [Chin J Contemp Pediatr, 2016, 18(11): 1069-1074]

Key words: High-frequency oscillatory ventilation; Pulmonary surfactant; Acute lung injury; Acute respiratory
distress syndrome; Respiratory mechanics; Neonate
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IEE 45K (RR ) 35~60 bpm, W AR (FiO,)

30%~60%; HFOV ¥ i Z 8% . ¥R iE Tk
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HEAA TR 2080~4250 g, <2500 ¢ 23 fil, = 2500 g 30
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AR PR IR ARREE He AR 22 S G TR L,
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Fz1 3AHERREE. HAEMKSE, A, MRGEELER
[ (x£s) din (%) ]

Jifi i HZE R

Vol [k ) ® B ARDS
CMV 38 364+1.6 2610+£240 22(58) 18(47)
HFOV4+PS 45  37.1+14 2590+220 27(60) 20(44)
CMV+PS 53 370£1.5 2680+260 32(60) 25(47)

Fly 8 2.592 1.885 0.062  0.096

Pl 0.079 0.157 0.969  0.953

2.2 HBHEMRSIFIEFRILE

3 4R JLIAYT R PaO,. PaCO,. PaO,/Fi0, .
Ol. RI bR BTG FE L (P>0.05) , 1F
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G, HBEERTTRRARE , oo iz i i
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T CMV A, 258 a%1 R X (P<0.05) ,
72 h B 3 4 PaO, 2 5 o4t it L (P>0.05) ;
76 AL W 38 < 12h, 24h, 48 h if, HFOV+PS 2H
i) PaCO, B & A T- CMV+PS 2 fl MV 4H,  [A] it
CMV+PS 41 1) PaCO, LIk T CMV 4, 2 HF WA
Giit 22 X (P<0.05) , 72h B 3 4] PaCO, fiY 22
TG E X (P>0.05) 3 EHUBOES 12 h,
24h, 48h, 72h i}, HFOV+PS 4 ¥ PaO,/FiO, BH
T CMV+PS A1 CMV 4, [A] CMV+PS 411
PaO,/Fi0, i F CMV 4, 2R3 A G iT2FE X
(P<0.05) ; fEHMLBA 12 h, 24 h, 48 h., 72 h I,
HFOV+PS 4 [ OI, RI B & fik T CMV+PS 41 Al
CMV 4, Al CMV+PS ZH [ O1, RIBAIL T CMV 4,
ERMEGITFENL (P<0.05) . k2, 3,

F2 HHAL BILMERIFIERILE  (2zs)
=l Eradill iBIF 12h GBI 24 h JRIT 48 h YBIT 72 h F{H P1E

PaO,

CMV 40+8 56+ 11° 61+11% 70 + 13 76 + 137 6.823 0.005

CMV+PS 42+8 60 + 10™ 66 + 12 73+ 1240 79 + 1471 7.351 0.003

HFOV+PS 43+8 66+ 11 71 £ 131 77 x 1200 82 + 14 8.562 0.001
PaCo,

CMV 67+ 13 55+ 8° 52+ 7% 49 + 7% 44 + 6 4786 0.012

CMV+PS 65+ 14 51 + 8" 48 + 8 45 7700 42 + 70 5.142 0.010

HFOV+PS 65+ 14 47 + 8*** 44 + 8+ L 39 & 74" 5.756 0.008
Pa0,/Fi0),

CMV 251 +36 274 + 36° 278 + 32 282 + 39" 308 + 34°"f 5.975 0.006

CMV+PS 246 + 32 302 = 30* 308 = 39 312 +30™" 330 = 34" 7.246 0.003

HFOV+PS 242 £ 35 325 + 38" 330 + 34" 342 + 31000 352 & 32M0eted 9.156 0.001
01

CMV 87+12 7.9+1.2° 7.3+ 1.4 6.9 12" 6.2+ 1.00"" 6.246 0.006

CMV+PS 84+1.1 7.0 13" 6.5+ 1.2 6.0 £0.9" 5.4+ 1.0 9.576 0.001

HFOV+PS 8.6+ 1.1 63 +1.0"° 5.9+0.9""" 5.4 +0.9"" 4.8 08" 11,126 <0.001
RI

CMV 2.6+03 22+0.3° 2.0+02" 1.7 £0.2" 1.4 020" 8.574 0.002

CMV+PS 27+03 1.9+0.2% 1.6 +0.2% 1.4 +02%% 1.1+0.1%% 11.245 <0.001

HFOV+PS 2.6+02 1.5£03"" 1.3£0.2"" 1.0 £ 0.1 0.8 £0.1"" 13576 <0.001

e as FEESE A CMV L ILES, P<0.05; b7 5IRIE AL CMV+PS 4103, P<0.05; ¢ " SRIANGITATILEL, P<0.05; d /R 5H4
AT 120 HEL, P<0.05; e m SIF4HAYT 24 h LA, P<0.05; {75 5[RZ1AYT 48 h [LEL, P<0.05.
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EgE| bEpagilll IGIT 12h BT 24 h 1GJT 48 h IGIT 72 h F1H P

PaO,

CMV 31+8 46 + 10° 5111 57+ 11°% 70 + 12001 6.835 0.008

CMV+PS 32+8 50 + 9" 57 + 10™" 63+ 11" 71+ 1190 7.324 0.003

HFOV+PS 3348 56 + 9" 62+ 10™" 69 + 10" 74+ 11901 9.622 0.001
PaCoO,

CMV 77+ 12 68 + 8° 65 + 7% 61 +7°" 51+ 6" 5.278 0.019

CMV+PS 75+ 13 63 + 88" 60 + 7" 56+ 6 50 + 6 6.141 0.010

HFOV+PS 75+ 13 58 + 88" 55 + 8" 52 + 7ot 48 + 6" 7.125 0.004
Pa0,/Fi0,

CMV 141 36 174 = 36° 208 + 32 230 + 39" 258 + 34" 6.158 0.005

CMV+PS 136 + 32 202 + 40™ 231 + 39" 252 + 30" 283 + 34™ ! 9.892 0.001

HFOV+PS 132 +35 235 + 36 260 = 34 282 & 354" 305 + 32 11.368 <0.001
o1

CMV 127+12 99+12° 92+ 13" 8.5+ 1.2%% 7.8+ 1.0°% 5.856 0.006

CMV+PS 124+1.4 8.9 +1.3" 8.3 +1.2% 7.6+ 0.9 6.9 0.9 7.914 0.003

HFOV+PS 12.6+1.5 8.1+ 1.1 7.4 +0.9"" 6.7 +0.9"" " 6.1 08" 9634 0.001
RI

CMV 47+13 35+ 1.0° 3.0+0.8" 2.6+0.9" 1.9 £0.57% 8.958 0.002

CMV+PS 46+13 29+1.2" 2.5+ 1.0 2.0 +0.6"" 1.5+ 0.3 9.589 0.001

HFOV+PS 44+ 14 2.3+0.9™ 1.9 £0.6" 1.6 £ 0.5 1.2£0.4"010.278 <0.001

W a R SRIIHE] S CMV HHLHE, P<0.05; b 7R -5[RIRHE] 5 CMV+PS 4 HL#, P<0.05; ¢ s 5RIZIAIFRTILE, P<0.05; d7R5H4
IRIT 12 h B, P<0.05; e/ S5RILLIAYY 24 h HLEE, P<0.05; /R 5RI4IAIT 48 h HLf, P<0.05,

23 =HEJLASERERFLELE
HFOV+PS 2 ALI Fi1 ARDS £ LAy AR S

5] A1 420 [E] 2 B @A T CMV+PS 41 F1 CMV 4,

®4 BEVMBESKE. AERE. FRERBELR

ERAHSIEE N (P<0.05) ; —HA . WiHN
W& ARG AR LR ERY LG22 R L
(P>0.05) , W4,

[ (xxs) din (%) ]

o HUGE <RI (h) FH4 ] (h) - f— o
ALI ARDS ALI ARDS
CMV 95+ 16 110 £ 26 105 £22 128 + 24 2(5) 9(24) 33(87)
CMV+PS 85+ 18" 98 + 28" 91 + 30" 108 + 30" 4(8) 13(25) 48(91)
HFOV+PS 76 + 13" 86 + 23" 82 + 26" 94 +26™ 2(4) 7(16) 42(93)
Fly {8 6.156 8.253 7.983 9.759 0.152 0.893 0.051
Pl 0.026 0.011 0.019 0.007 0.875 0.640 0.975

W a/n CMV 44, P<0.05; bis5 CMV+PS 4Lk, P<0.05.

3 g

ALI/ARDS &84 L WA E 20, 28R
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Teie PR G S A i 4 405, 38 ] 3 ik < B
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TR A AL P9 B N R i B A, A
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AL, 30 I PS P A sl . T
FEARG, Mliyel S ok o, DS P AR, 5L
IEIREZ A, A G R

HFOV LA/INT sl 55 T ol SE 1 18 <L IR
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