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[BE) BY IR E AP R TG4 JFI6 )7 (less invasive surfactant administration,
LISA ) # KRB A £ & 8] B 1E 538 <. (nasal intermittent positive pressure ventilation, NIPPV ) 377
B2 LR 33 25 A 1E (respiratory distress syndrome, RDS ) (I RIT 8 M 26 eE, ik %K
2019 4 10 H 2 2021 4 11 H # M7 A0 B2 BB A= JLWE 3790 B M is 19 1R i << 34 JE1 9 RDS 7=
JUHEAT BTREPERT S, FEHL (BEPLECFEEE ) 4l LISA+NIPPV 20 FVAS i 4% - (i P i 2 T i M )
J& - % (intubation-surfactant-extubation, INSURE ) + £ & 35425 38 IF J& 18 <. ( nasal continuous
positive airway pressure, NCPAP ) 2. LISA+NIPPV ZH7E NIPPV 25 T, SRS M E A LISA
B, AR IEYEY BT ( pulmonary surfactant, PS ). INSURE+NCPAP 2H % 1% NCPAP 3 %, %
JUINSURE $ R %5 T PS JR4kZE 45T NCPAP 1RYT . WEIMZHIEA PS /5 1 h, 6 h By Ar, #:
PR AN RN I RITA0R S A Mt & & AN R (bronchopulmonary dysplasia, BPD ) 45 Jf:
KE, &R dhgy A RDS H L 112 f4], LISA+NIPPV 4 58 f4i], INSURE+NCPAP 4 54 i,
(D LISA+NIPPV i A PS J5 1 h. 6 h I %5 & (PaO,) K& PaOy WA F A 453%L (FiO,) (P/F)
25 15 T INSURE+NCPAP ZHAH R B[] 5, 40 40Aik 53 & (PaCO,) Wi Ik INSURE+NCPAP
A, ZRIYFEGIHFEL (P < 0.05), @Y INSURE+NCPAP 4 1t, LISA+NIPPV 2 72 h /X
ARG VIMGE TR (15.5% vs. 33.3% ). TCBIPFESZHERTEI [ (7.5 + 43 )dvs. (9.9 £ 5.5) d]. &
AR [ (105 £ 3.5) dvs. (133 = 4.1) d]. HALRIBR (8.6% vs. 31.0% ). M5 IRER [7.0 IR
(3.0 ~ 21.0 7K ) vs. 15.0 IR (4.0 ~ 28.0 7K ) ] M 2 IRIEH PS R (17.2% vs. 33.3% ) HIREAL, 257
FEil 22 L (P < 0.05), @ LISA+NIPPV 41 PS JZ it & /£ Ik T INSURE+NCPAP 41 ( 13.8%
vs. 35.2%), ZFAGIFEE N (P < 0.05), PSS I E 255 L8 L (P> 0.05).
@ LISA+NIPPV 41 & JL BPD &A= AT INSURE+NCPAP 41 ( 10.3% vs. 25.9% ), ZRA5H#E
S (P<0.05) 5 HfhFt A thd, 2RH TG F2 L (P> 0.05), &5t LISA #ARHKA NIPPV
BT R L RDS, REAMEGERS, WO A, USRSV, ey
W SCHFRE], sk BPD Y&
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[ Abstract ] Objective To evaluate the efficacy and safety of less invasive surfactant
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administration (LISA) combined with nasal intermittent positive pressure ventilation (NIPPV) in the
treatment of infants with respiratory distress syndrome (RDS). Methods A prospective study was
conducted on preterm infants of gestational age << 34 weeks with RDS who were admitted to the Neonatal
Intensive Care Unit of Xuzhou Central Hospital from October 2019 to November 2021. The infants were
randomly assigned into the LISA+NIPPV group and the intubation-surfactant-extubation (INSURE)
+nasal continuous positive airway pressure (NCPAP) group. In the LISA+NIPPV group, with the support
of NIPPV, a Lisa tube was inserted through the vocal cords under direct vision with direct laryngoscope,
and then pulmonary surfactant (PS) was infused into the lung. In the INSURE+NCPAP group, the patients
were endotracheally intubated and infused with PS into the lung through endotracheal tube, then extubated
and continued to receive NCPAP therapy (INSURE). The blood gas analysis at 1 h and 6 h after PS
infusion, the adverse reactions during injection, clinical efficacy, bronchopulmonary dysplasia (BPD)
and other related complications were compared between the two groups. Results A total of 112 preterm
infants with RDS were enrolled, including 58 in the LISA+NIPPV group and 54 in the INSURE+NCPAP
group. The blood oxygen partial pressure (PaO,) and PaO,/FiO, (P/F) in the LISA+NIPPV group were
significantly higher than those in the INSURE+NCPAP group at 1 h and 6 h after PS infusion, while
carbon dioxide partial pressure (PaCO,) were significantly lower than that in the INSURE+NCPAP group,
and the differences were statistically significant (all P<0.05). The rate of tracheal intubation within 72 h
(15.5% vs. 33.3%), the duration of non-invasive ventilation [ (7.5 + 4.3) d vs.(9.9 £ 5.5) d ], total oxygen
inhaling [ (10.5 +3.5) d vs.(13.3 +£4.1) d ], failure rate of machine withdrawal (8.6% vs. 31.0% ), the times
of apnea [7.0 (3.0-21.0) times vs. 15.0 (4.0-28.0) times ]| and re-administration of PS (17.2% vs. 33.3%)
in the LISA+NIPPV group were significantly lower than those in the INSURE+NCPAP group, and the
differences were statistically significant (P<0.05). The incidence of regurgitation in the LISA+NIPPV
group was lower than that in the INSURE+NCPAP group (13.8% vs. 35.2%), and the difference was
statistically significant (P<0.05). There was no significant difference in the time needed for intubation
between the two groups (P>0.05). The occurrence of BPD in the LISA+NIPPV group was significantly
lower than that in the INSURE+NCPAP group (10.3% vs. 25.9%), and there was no significant difference
in other related complication between the two groups (all P>0.05). Conclusions LISA combined with
NIPPV in the treatment of preterm infants with RDS can effectively improve oxygenation, reduce carbon
dioxide retention, reduce the mechanical ventilation rate, shorten the duration of noninvasive mechanical
ventilation, and reduce the incidence of BPD.

[ Key words ] Respiratory distress syndrome, newborn; Less invasive surfactant administration;
Pulmonary surfactant; Non-invasive respiratory support; Infant, preterm
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B A JLIE Y 38 25 A AiE (respiratory distress
syndrome, RDS ) F %t F fifi & 1 3 4 % it
( pulmonary surfactant, PS ) it = s A & s, PAPE
WA A TN S MR SR I . S dr <A
1FJE#“, ( nasal continuous positive airway pressure,
NCPAP ) BRGUEHHAE - TEA PS- #145 (intubation-
surfactant-extubation, INSURE ) iR 7 AT
7 5.7 )L RDS, {BA5A B By A IR, kg n
TAEERE A QPGSR R U

2% & 6] B IE 38 <, (nasal intermittent positive

pressure ventilation, NIPPV ) 1F & JC 418 < )
B, 7EESMEE R O B e EEM, HCT
NIPPV 1E 4] iy W W S AR A X A R B2 4 vk
A L B AR, B Al bl SR 4
H T INSURE R 5 5 il 45 401, = NS ZE
BRI AR AP it 2 T 05 E ) iR YT (less invasive
surfactant administration, LISA ) 4 A& [ H F IIfa
IR Pl R T LISA £ AR B A NIPPV R Y7 7™ L
RDS i pii s <A M & B AR (bronchopulmonary
dysplasia, BPD ) I RT3 S % 4k, AR5 1A
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BAF 2019 4F 10 H & 2021 4F 11 H PR T —IFihE
PEREALXS BRAIESY, DATRTEFIAR T PS 4525 ) X
TR S Fpsa

1 #ERERE

1.1 —fER

PEFE 2019 4F 10 A & 2021 4F 11 A B

= BB A LW 55 A 1) RDS 5= J LA F 58 X
%, SEATRTBEYEXT BEBFSE . RDS f74 (L HHAE
L2 ) 2WiksifE ' A0 6 h N BREA T R IR
M, PP AR, MEIRKREC> 60 YK / min, A7
IA IR S = MU 5 M X 2 A 52 30 Ay 796 i 7 378 =
JEREAR. BIIERE, CEE AW 2 A, R
MFEPLE 73R, ¥ 8L LISA+NIPPV 4 il
INSURE+NCPAP 4., &390 A 112 ], Horp
LISA+NIPPV #1 58 fji], INSURE+NCPAP #1 54 4,
AW IE A e B2 AR T 2 B 2 B A E (XZXY-
LK-20180812-018 ), [ LW N2 E MG [ 15 .
1.2 FHik
12,1 PAFRES HEBRbRE G AARUE : ORI
<348, HAJE 6 h P B TP A I A
FEPER A S QAR 6 h NARE, HEAT
IFIE A0 FH TS AP S HE B PSIRYT 5 BTEAM 1
R PS AR TSR ; DI X e =N
RDS 1 ~ M. HEBRARUE . O )5 TSRS
HUARE S 3 BE AT LR PS 5 @O0 LA R G
FE, ALER ORGP EOERE L K. UK
TR QO N PERT R (4 B 419 iM%
BREE ). AEIXn: . eEEM . EAER B, A
WG (R RBRE DT R ) S @R
W, WG RMERIL ., BEAEE. BERE ; ®
UL AIE 4 S arse .
122 97 e AR LB ER A S
IOPVEE SRV 2 VA WEU L Y82 S e S
P LIS TGS IAINE SR | AR A A
MIMMERR | RLEA B A MOGHE S RRATT .

@ LISA+NIPPV 4 : & JL A Bt J5 ¥ W 5
€ 1 $ 9E P (Fabian) 7 4= JL P W ML ( &y £
ACUTRONIC Medical Systems AG A 7 ), & H
NIPPV £, ¥R S E " SR (peak
inspiratory pressure, PIP) & 15~25 ¢cmH,O (1
cmH20=0.098 kPa ), W ‘X 2K iE J& (positive end
expiratory pressure, PEEP) “Jy 4~6 cmH,0, I i

W% R 15~40 K /min, WU E Y 0.3~0.5's, W
NS S1EL (fraction of inspired oxygen, FiO,) A
21% ~ 40%. PS W H : 7EMESE AL T 28 FUK LISA
B (RS2 A FRA R ) R ASE N, i
AREER [ AR (kg) +6 cm], TE5TaRHEAAL
FITE S BB A 144, 3~5 min NAJHE A PS (JE i
BEIRTE SR, 255 EMHS HI20181202, 2 KA1
VU258 7] ) 200 mg/kg, FEASEEL G H LISA 4%,
A FRTE NIPPV S8 F kAT, T A2 ] Wy 0]
MBS, WEAT PS Kifi.

@ INSURE+NCPAP 4 . & JL A B J5 5 X &b
FEVEFLAETE (Fabian ) B4 JLIEMEHL () 1), SR
JH NCPAP #5 X, %It 2 1% & " . PEEP Wy
6~8 cmH,O, FiO, J 21%~40%. PS i JH . % {5
NCPAP = H¢, RS )G <8 %, i
AREE N [ A (kg) +6 cm], Sk B EHRIAS
HRE, R RS (HR 2 40~60
YK /min ), 3~5min 2J3ETEA PS (SEIHHBERG R,
25 5 FS HI20181202, 2 KFIHLIGHIZ5 A0 | )
200 mg/kg, R4 T NCPAP WG S7 5.

123 TCRIMFIALRHLIEAE P B LIG AR &
WXk B g5, 2R A M A1 (transcutaneous
oxygen saturation, TcSO, ) M Il <7 IE &, 75 FF
o, JFH4ERrw s FF2 2/ 12 ho NCPAP =
F, PEEP < 4 cmH,0. FiO, < 30% ; NIPPV £t
T, PIP<14 cmH,0, PEEP < 4 cmH,0, MEUEHi%
<15 Y% /min, FiO, <30% WAL,

124 FRRME PS A EREIRAE Y rf
JULERE B 1 R4 T PS 6~8 h )5, WISRFE1E RDS
WU, AR RIS FmAUMGE S, HIEHE
B HABIR N, AT T4 2 IREEEA 3 IR PS, 4hZh
i 200 mg/kg. WAL LI PRFEI BN 0T,
TFEUTFZ—, YN TCAIFI SRR, SO
FREHIIGE T ORI To kS, PP RIMENIE ;
QL& MAE, B FiO, = 0.4 B}, PaO, < 50 mmHg
o TeSO, < 88% ; @mfkIMLAE, EP PaCO, > 60
mmHg, pH < 7.20 ; @ PR 5 &4, RiWAT
AT P 5= 3 K /h, 324 h (N EL 1
YT B E BB AP 5 5 Qi sl 124 AN
R . AR, e AR

125 WFsbr QM HEdr : EEAPSJE 1
h. 6 h ) PaCO, il PaO,, Fi15 P/F{H, Hll PaO,/
FiO,. Q#AEI A AN KON « A8 T FH IS TE] DA
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MR 11 M 22 A A R W B S ). PS I
AR Dot g R4 K M RS 5 3
G PRITARL : ¥097 72 h WAEHE 38 JORIFI S
FFItia] . R AT A 2 A PS el L
WA PRI PR (PRI = 20 s, [R)IPAEA
DR < 100 K /min B2 B IKAEIR AN <0.85) M
WAL s WIFLIE ¢ 0k &4 BPD, il = 4 H I
(intra-ventricular hemorrhage, IVH ), . Al 1fiL .
F= LA RS ( retinopathy of prematurity, ROP)
KoH A JLIRBEYE/Nm 45 1 %8 (neonatal necrotizing
enteroolitis, NEC ) W%,
1.3 SGitEHE

KT SPSS 20.0 #ATGHF0 0T, THEFEREER
(%) FoR, R0 R GOBH Pearson
7 R B SEEAL OE KSR . T ORER T K
+ PnifEZE (X +s) FOR, WA LBCR H LA ¢ Kig,
IRITHIE LLBCR H A B BOA ki, WA 1Y
THETORSR A2k (%) (M (0, Oy) ]
FoR, 410 SR ] Kruskal-Wallis H Bk FIE 56
P P<0.05 A2 AT L.

2.1 EAXRFBILR
WAL LIRS BRds . AR AR N
#h X 28439 . 5 min Apgar P74 . SNAPPE- Il ¥F-57.
STURTET 24 h 2 7 d 2R A e BT BRI R
Koy aE, Z2RTIGIFE L (P>0.05). W
1.
2.2 A[EHE RIS & FERIh g e R L 8

WIZHIAYTRT PaCO,. PaO, 4, 2Rt
5 X(P>0.05), LISA+NIPPV 47 A PSJ5 1 h.
6 h ) PaO, M P/F i 5. # & T INSURE+NCPAP 41
AHNE S E]AL, 1 PaCO, NIIKT INSURE+NCPAP 41,

SRS (P<0.05), W3 2.

2.3 BRIESEPNAR KRR

LISA+NIPPV 4 PS Jz Jiit Il T INSURE+NCPAP
H, ZRAGI¥ENL (P<0.05), FYELRE
R E AR 0Bl G B AR T R
MESFHTGEIFE L (P> 005), W#E 3.
2.4 IEERITREE

LISA+NIPPV 4I577 72 h W& R,
BN S Hp s B) L G FH AU ) 2 Ykl PS EL Al
FARMLR W33 0 E LT INSURE+NCPAP 4, 2

2 #HR
R WLLEIL—BIRIRGERHL AL
Table 1 Comparison of the general clinical data between the two groups

g 58y HE Hé‘%‘(—? MEE HIET ENEA Apgar’ Wy B X 209

n, %) (] ,x+s) (g,x+s) n, %) n, %) (43 ,x+5) n, %)
LISA+NIPPV 4 58 31(53.4) 30.1+2.0 1236 + 314 20(34.5) 7(12.1) 83+1.1 20/32/6
INSURE+NCPAP 4 54 30(55.6) 30.5+1.6 1255 £ 317 22(40.7) 8(14.8) 82+1.2 16/33/5
7HE 0.050 -1.158 -0.259 0.467 0.182 0.312 0.256
P{H 0.823 0.250 0.796 0.494 0.670 0.735 0.621

= I
» L VIR e semovEWOR BBUTRES1Sh SNAPPE I R S R
215 g R - g
(n, %) (n, %) (n, %) (4y,xxs) (min, x * 5)
(n, %)

LISA+NIPPV 4 58 12(20.1) 12(20.1) 35(60.3) 12(20.1) 226+63 549+258
INSURE+NCPAP 54 10(18.5) 12(22.2) 30(55.6) 15(27.8) 244 +6.8 59.6 £32.3
e &I 0.084 0.039 0.263 0.768 -1.418 -0.866
P{H 0.773 0.843 0.608 0.381 0.159 0.388

7+ LISA MGAR AERGZ H G MEY) FATT 5 NIPPV 20 &) BRIE 38 ; INSURE NS4S IHRAY - A PS- k% ; NCPAP A4 B FF4ES
TIE RS ;5 SNAPPE- 1T s JLAE A BP0 (FIAESIRNFEIRRIILIR ) 5 PS o ilie il i M4 il

&2 PLLUEILIM BT B D RERE AR AL (x £ 5)

Table 2 Comparison of blood gas analysis and respiratory function indicators between the two groups (x + )

PaCO, PaO, P/FH
20 531 Tk BT WITE WRITE P BITIE BIT IR R WITE RITRE
1h 6h 1h 6h 1h 6h
LISA+NIPPV 4 58 523+£6.5 445+7.0 403+6.5 574+159 72.1+165 81.2+11.5 158 +62 206+35 224+43
INSURE+NCPAP 4 54 51.5+6.1 473+6.8 43.9+50 57.1+£16.1 64.8+155 74.5+14.0 156 £60 191 +38 209 +38
t{H 0.607 -2.089 -3.315 0.089 2.437 2.775 0.603 2.102 2.293
P i 0.545 0.039 0.001 0.929 0.016 0.006 0.552 0.041 0.032

7« LISA MR ARl R i MY TG YT 5 NIPPV M4 8 RI8E K< ; INSURE A EHE - TEA PS- K4 ; NCPAP W& S 5415
T IE RS, 5 PaCO, ANk = ALRR ST IE 5 PaO, MK E N E 5 PIF B NSNS E / A58
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SYHEG T FEY (P<0.05), 248 )UHEER 4, 2R EH% %3 X (P<005), M4 IVH.

ERIGIFEY (P> 0.05), W4, ROP. . Mfithiifil, NEC MMEFEAM 2255 AE &
25 MHEXHELZIELLE HR AR, 255002 L (P > 0.05), Wk S,

LISA+NIPPV 24 BPD %/ %I T- INSURE+NCPAP

&3 MR LR R A RS AR

Table 3 Comparison of adverse reactions during operation between the two groups

o . AN ] PS Jifk LR AFAAE TcSO, AR AL
20 5] %L - g o 2
(s,x+s) n, %) (¥ /min, X+s) (x+s)
LISA+NIPPV 4 58 16.7 +4.2 8 (13.8) 115+ 16 0.92 +0.06
INSURE-+NCPAP 4 54 173 4.0 16 (35.2) 118 +20 0.83 +0.05
PR -0.738 4.165 -0.869 0.632
P{H 0.462 0.041 0.403 0.421

7 1 LISA MARAZ AMEM e TG EY AT 5 NIPPV 28 84 A] B IF 138 <, 5 INSURE MR - TEA PS- K45 5 NCPAP N4 B 5415
TEIERIEA, 5 PS MR ETG YT 5 TeSO, N iz i AR A

&4 WHRILIG R TR

Table 4 Comparison of clinical outcomes between the two groups

AEWE TR AU E] 2 WKt LRI PR AL

. "
- b (n, %) (d xx5) (d,xx5) PS(n, %) (n, %) [, M©Q,Q)]  (n. %)
LISA+NIPPV 41 58 9 (155)  75+43 10.5£3.5 10(17.2) 5(8.6) 7.03.0 ~ 21.0) 4 (7.0)
INSURE+NCPAP 4] 54 18(333) 99x55 133+41 18(33.3) 1331.0)  15.0(4.0 ~28.0) 6 (11.1)
LMZAE 4.852 -2.586 -2.032 3.862 4.951 2211 0.611
P 0.028 0.011 0.033 0.049 0.026 0.032 0.434

TF + LISA WARAR AL S YEYI BRIGYT 5 NIPPV Sy 28 Sh 8] B IE R 5 INSURE AR - A PS- 4145 5 NCPAP b 22 B4/,
WIEFRES 5 PS NIRRT . ¢ RABESERIE 7 ¥

®5 WHLIUIFRAE L (], %)

Table 5 Comparison of complications between the two groups (7, %)

20 51 1% BPD IVH ROP S NEC* MEFEAIN 52
LISA+NIPPV 41 58 6(10.3) 6(10.3) 7(12.1) 3(5.2) 4(7.0) 5(8.6)
INSURE+NCPAP 41 54 14(25.9) 8(14.8) 7(13.0) 4(7.4) 3(5.6) 6(11.1)
71E 4.628 0.182 0.020 0.238 0.086 0.196
P 0.031 0.670 0.886 0.625 0.770 0.658

1« LISA AR AER R EIG MY FATT 5 NIPPV 28 8] BRIE 8 S ; INSURE MAAFIHRAY - A PS- k4 ; NCPAP AL B FF4eR,
JEIEHEIES ; BPD N EAEMAT AR 5 IVH AMRE PRI ; ROP A= JLILIMEERG ; NEC Sk JLIRSEE/Ma s 9 o ¢ RHESEER
iE 7 K

3 itig v BE [ A SRR, BEA RO 25 i B Y by

RDS 5 L3 LRI 2 Gegis, a0 PTIREVER. SRR, LISA B NIPPV
I Sk, Rl LR L PS AT INSURESNCPAP 41, St A7 4
—, NCPAP B4 INSURE F AR X B )L RDS M4 TERX, 85 NIPPV o] 2 (it f B e P
ﬁﬁﬁﬁggl [11-12] INSURE &ﬁ?ﬂ?ﬁ%{?ﬁ%ﬁﬁP j:g/:_:\ﬁ}i N ;'%\)LE/‘] E jfﬂ%&fﬁiﬂ: PS ﬁ?ﬂfﬁlj‘]‘y%ﬁ&
SR A EIEER G, N PS AR, )T RIRHUR LISA BAURRAGIE 4G

~ ’ ’ 3 NG e N A} ANV

T R U R RERS B R 7, AT 4 BPD BRASHHEE Wy LISA BARIT 2
%%Ziﬁéﬂ@ﬁi [13-14] Eﬁ?ﬁﬂ@‘f_‘é‘%ﬂij PS ?f JLRDS %ﬁéﬂg, @’@ﬁ%ﬁﬁj\ﬁﬁﬁ%ﬁmlﬁlm

A 2 LS T Bugter 45 ) 4 BF T 169 G142 LISA Fi
A R 7 1 . TRy — o
ﬁ;’;ggﬁﬁf U ARE, BRI N O INSURE 97 R L, 25l 5

LISA H A B7e F5 2 BRI S g5 . g5 ps  NSURE AT, LISA 415 824 D HLAIIE T (35.5%
CAAREASCHE, R ETP s ps s, 5 T8, XERRREIEL L URATCH B
R LISA 5, FRULBORIETRFsmart, g o o0 RIRI RS T Pareck 25 TAT 40
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1] fa 5 S~ 28~36 J& 1) RDS HL 72 LAY R B, 5
INSURE %, LISA £ R¥EPS 425 )5 72 h NS
AR . BEIRARER AR . PRI SRR ] AR
BEmsHI] | FE R 22 7 G248 X

Wi 5 TC A I SRR AR Rt JeA i
A AR 2 P B — 1) CPAP 5 3(, NIPPV J&:7E
NCPAP FEAi L 7] B 1 B i — A4~ %6 4 1E R Y
TCONNFI S e, AT P AGE R, ARTR
st NI B LIFI T RE 2 AR Sk
fRiE, NIPPV 1E J ) 46 W 0 32 512 X367 ™ L
RDS #4545 NCPAP B HLA 3 B2 ARffF gy 451 i
7, LISA A NIPPV JAYT)E 1 h, 6 h Il S5 HiY
PaO, X P/F {ti 5 T- INSURE+NCPAP ZHi5Y7 )5 H4H
NS, PaCO, MIFEAR, Jf HZESWAGIEE
o XN, SR LISA HRBA NIPPV #14R 4
7 57 JL RDS, AT DIARGHE o3 LR SAUILAE , 99
b CO, W, —AHRURIE.

Ramaswamy %5 ) 1 — 0 F AN [R] oA R 37
Xt 4 078 5] RDS H 7= LAY I I S R R0 Y
ZERE T R PR, NIPPV Al AR A48 FLA B ML
PRSI TR, IRIT RGN 45 R T CPAP, BPD
RARFIRIEFTEAR, JZIGIT RDS 777 ) LA %L
AT A . Oktem 45 Y 9 A 76 Bl fifi i < 32 JAl
() RDS B JL#EATHE9E, 45 RIUESE, NIPPV 45
NCPAP 41 (48 5 5 0 10.5% Fl1 40%, 25734
gt L, ORI A, NEC. IS4
HIE . LR T TG

A4 H o, 5 INSURE #£4 NCPAP [
B, LISA i R BE4A NIPPV 3497 5 )L RDS, #
FEARIRYT 72 h WA TR R . BPLRIBOR . 2 K
PS ffi 2R, I8 ] 455 S5 JC A SRR R) L AR
ST [E], b OB I I S A A ) B S 4RI T B
B 43 508 /0 17 2 d A3 de XU LISA £ RECA
NIPPV 3447 L7 JL RDS nf & ) b 7] 7 I, HA
RIEFMIERIT . HRESUTHREGR (1)
LISA A T3 4= JL H FEIFUCK: PS ¥ 502 i
i, il PS ZEMlZH 2R A B G M SE R (2) B
H.A& NCPAP B A i, NIPPV £ X 5d i il
TR, SR B AGERR ), @Sk R i
SR, WA BT, ERTOTCOSGERR
SRR TE RN, BT REFR S . A AR
S (3) SRR RIEREE N i nl VR Sy —F
SRR P IR B A5 4 & AR, a2t i e P G

AR SR Sl U R Y 1) S A S i P 2 (ARG
Ty it o P A 4 o

] PN AR R F TC B0 S +5 K PS T A AR
y7 47 )L RDS FIr 8y I B A 4 il P fli
— It 7 533 B IGIE K 22~28+6 JE RDS 7= LI
PABBFSE & B0 P8, 5 INSURE $RAH I, LISA 4%
R HE 3 K% L BPD. IVH. ROP (1) & 1E %,
AWFFE4SEH PR, LISA B4 NIPPV 3477 .77 )L
RDS, BPD (1% 4= %% INSURE B4 NCPAP | [#
T#16 %, ZRWASI R L. W4 RDS 77~
JLIVH, S Jf. Jilid . NEC. ROP %53 & 4 (1
KAREF TG Lo LISA £ RE4 BiPAP
AR R B LA AR A SR g ) — 843, 235 RDS
K= Ul & B 45 )R

g5 T ik, LISA £ REK A NIPPV A 7 i 0%
< 34 R HE=JLRDS, REAMUGEA SR, Wb
CO, R, BHRAAEHE AR, i ICaIrFi
SCRER ] R SRR R], B R RLELER, i/ BPD
FIVH R, RZET . (BRI A R
AN, HOMBFUOBESE, A JRIATEXT LISA HARBE A
) TCA3E AR AN R G I S AN [ A A e ™
JLRDS M9J75k . HEhm S BT R AIFFY

RIS A VEE S IR 45 th e

EERMAR &5 . WOt R,
. guitorbr . SURE ; BEE. R, £, Kl
ARG . SRR 5 AW - BFEie . Sitadr. 83
Bk

Z % x #t

[1] Buyuktiryaki M, Okur N, Sari FN, et al. Comparison of three different
noninvasive ventilation strategies as initial respiratory support in
very low birth weight infants with respiratory distress syndrome:
a retrospective study[J]. Arch Pediatr, 2020, 27(6): 322-327. DOI:
10.1016/j.arcped.2020.06.002.

[2] Dell’ Orto V, Nobile S, Correani A, et al. Early nasal continuous
positive airway pressure failure prediction in preterm infants less
than 32 weeks gestational age suffering from respiratory distress
syndrome[J]. Pediatr Pulmonol, 2021, 56(12): 3879-3886. DOI:
10.1002/ppul.25678.

[3] Riiegger CM, Owen LS, Davis PG. Nasal intermittent positive
pressure ventilation for neonatal respiratory distress syndrome[J]. Clin

Perinatol, 2021, 48(4): 725-744. DOI: 10.1016/j.c1p.2021.07.004.



- 754 -

(4]

(5]

(6]

(7]

(8]

1

[10]

[12]

[13]

(14]

[15]

[16]

[17]

)

rhfE s Bk 2023 4F 6 155 32 %5 6 # Chin J Emerg Med, June 2023, Vol. 32, No. 6

Cresi F, Chiale F, Maggiora E, et al. Short-term effects of synchronized
vs. non-synchronized NIPPV in preterm infants: study protocol for an
unmasked randomized crossover trial[J]. Trials, 2021, 22(1): 392. DOL:
10.1186/s13063-021-05351-0.
de Luca D, Shankar-Aguilera S, Centorrino R, et al. Less invasive
surfactant administration: a word of caution[J]. Lancet Child Adolesc
Health, 2020, 4(4): 331-340. DOI: 10.1016/S2352-4642(19)30405-5.
B A, IR T/l . SEE AL M. 5 . deat s AR
T RAL L 2019: 575-577.
R EI 2R A LRI 325, A LR S iR D14
B, S5 LY LSG SRR IE FE S A R T4 R (2019 4F
R[], A LR & | 2019, 57(4): 248-251.. DOI: 10.3760/cma.
j.18sn.0578-1310.2019.04.004.
iR AR LR SR AR LR L R )LTCRIRTISE R R
W FHEESL [J]. HPAE LR | 2018, 56(9): 643-647. DOL: 10.3760/
cma.j.issn.0578-1310.2018.09.002.
Jt , A B LICRIRIRE SR A
Jikt: , 2021: 118-119.
HREE o LR 2l LA, AR LR S i 2
23 PEDHT A LI TRE AR BT RIS . (2021 Wit
[7. H A LB 2% &, 2021, 59(8): 627-632.. DOL: 10.3760/cma.
j.cn112140-20210329-00261.
thE BT P R LRI 2 | ™ LRI A 45 S AR 4
Biria T AR ] PR LRHIR R, 2018, 33(6): 438-440.
DOI: 10.3760/cma.j.issn.2095-428X.2018.06.010
Awaysheh F, Alhmaiedeen N, Al-Ghananim R, et al. Criteria for

M1, JE5e AR T

using INSURE in management of premature babies with respiratory
distress syndrome[J]. Med Arch, 2019, 73(4): 240-243. DOI:
10.5455/medarh.2019.73.240-243.

Abdel-Latif ME, Davis PG, Wheeler KI, et al. Surfactant therapy via
thin catheter in preterm infants with or at risk of respiratory distress
syndrome[J]. Cochrane Database Syst Rev, 2021, 5(5): CD011672.
DOI: 10.1002/14651858.CD011672.pub2.

SR, RS, AL +f"JLJ_LﬁHﬁ2* (e RPN
WhoE ()] P e , 2021, 30(1): 119-123. DOL:
10.3760/cma.j.issn.1671-0282.2021.01.025.

Conlon SM, Osborne A, Bodie, et al. Introducing less-invasive
surfactant administration into a level IV NICU: a quality
improvement initiative[J]. Children (Basel), 2021, 8(7): 580. DOI:
10.3390/children8070580.

T, B, WL, 4 . LISA BAREEA ek AT =)L
ﬂ?”&ﬁ' /E%?EE"J”E%E}%[J]- B 2L R 2R AR, 2022,

31(6)761-766. DOLI: 10.3760/cma.j.issn.1671-0282.2022.06.011.
Bugter IAL, Janssen LCE, Dieleman J, et al. Introduction of less
invasive surfactant administration (LISA), impact on diagnostic and

therapeutic procedures in early life: a historical cohort study[J]. BMC

(18]

[19]

(20]

(21]

(22]

(23]

[24]

[25]

[26]

[27]

(28]

Pediatr, 2020, 20(1): 421. DOI: 10.1186/312887-020-02325-0.
Pareek P, Deshpande S, Suryawanshi P, et al. Less invasive surfactant
administration (LISA) vs. intubation surfactant extubation (InSurE)
in preterm infants with respiratory distress syndrome: a pilot
randomized controlled trial[J]. J Trop Pediatr, 2021, 67(4): fmab086.
DOI: 10.1093/tropej/fmab086.

Moretti C, Gizzi C. Synchronized nasal intermittent positive pressure
ventilation[J]. Clin Perinatol, 2021, 48(4): 745-759. DOI: 10.1016/
j.c1p.2021.07.005.

Nasef N, Rashed HM, Aly H. Practical aspects on the use of non-
invasive respiratory support in preterm infants[J]. Int J Pediatr
Adolesc Med, 2020, 7(1): 19-25. DOI: 10.1016/j.ijpam.2020.02.005.
Permall DL, Pasha AB, Chen XQ. Current insights in non-invasive
ventilation for the treatment of neonatal respiratory disease[J]. Ital J
Pediatr, 2019, 45(1): 105. DOL: 10.1186/513052-019-0707-x.

R3E, il 5’*%{ XUPHPY, S AN T3 SR W 4 B A LR

F Ol LA E IR IT 0% YR 0 RR Meta 43 (7], R
18 AT fpﬁ 2% Z 35, 2020, 41(2): 249-260. DOI: 10.3760/cma.

J.issn.0254-6450.2020.02.020.
Ramaswamy VV, More K, Roehr CC, et al. Efficacy of noninvasive
respiratory support modes for primary respiratory support in preterm
neonates with respiratory distress syndrome: systematic review and
network meta-analysis[J]. Pediatr Pulmonol, 2020, 55(11): 2940-
2963. DOI: 10.1002/ppul.25011.
Oktem A, Yigit S, Celik HT, et al. Comparison of four different non-
invasive respiratory support techniques as primary respiratory support
in preterm infants[J]. Turk J Pediatr, 2021, 63(1): 23-30. DOI:
10.24953/turkjped.2021.01.003.
Erdeve O, Okulu E, Roberts KD, et al. Alternative methods of
surfactant administration in preterm infants with respiratory distress
syndrome: state of the art[J]. Turk Arch Pediatr, 2021, 56(6): 553-
562. DOI: 10.5152/TurkArchPediatr.2021.21240.
Federici C, Fornaro G, Roehr CC. Cost-saving effect of early less
invasive surfactant administration versus continuous positive airway
pressure therapy alone for preterm infants with respiratory distress
syndrome[J]. Eur J Hosp Pharm, 2022, 29(6): 346-352. DOI:
10.1136/ejhpharm-2020-002465.
Abdel-Latif ME, Davis PG, Wheeler K1, et al. Surfactant therapy via
thin catheter in preterm infants with or at risk of respiratory distress
syndrome[J]. Cochrane Database Syst Rev, 2021, 5(5): CD011672.
DOI: 10.1002/14651858.CD011672.pub2.
Hirtel C, Paul P, Hanke K, et al. Less invasive surfactant
administration and complications of preterm birth[J]. Sci Rep, 2018,
8(1): 8333. DOI: 10.1038/s41598-018-26437-x.

sk AT < 2023-02-03 )

(AR - fl/NAE)



