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Efficacy and safety of less invasive surfactant administration in the treatment of
neonatal respiratory distress syndrome: a Meta analysis

HUO Meng-Yue, MEI Hua, ZHANG Yu-Heng, LIU Chun-Zhi, HU Ya-Nan, SONG Dan. Department of Neonatology,
Affiliated Hospital of Inner Mongolia Medical University, Hohhot 010050, China (Mei H, Email: meihuayani@sina.com)

Abstract: Objective To evaluate the efficacy and safety of less invasive surfactant administration (LISA) in the
treatment of neonatal respiratory distress syndrome (NRDS). Methods PubMed, Cochrane Library, Embase, China
Biology Medicine disc, China Scientific Journal Database, CNKI Database, and Wanfang Database were searched
for randomized controlled trials (RCTs) on the use of LISA strategy in the treatment of NRDS. Literature screening
and quality assessment were performed according to inclusion and exclusion criteria. Review Manager 5.3 software
was used to perform the Meta analysis. Results A total of 9 RCTs were included, with a total of 1212 children
with NRDS. There were 611 children in the experimental group (treated with LISA strategy) and 601 children in the
control group [treated with intubation-surfactant-extubation (INSURE) strategy]. The Meta analysis showed that the
use of LISA strategy reduced the rate of mechanical ventilation within 72 hours after birth (OR=0.39, 95%CI: 0.29-
0.51, P<0.001) and the incidence rates of bronchopulmonary dysplasia (OR=0.53, 95%CI: 0.38-0.72, P<0.001) and
pneumothorax (OR=0.56, 95%CI: 0.33-0.93, P=0.02). There were no significant differences in the mortality rate and
incidence rates of other neonatal diseases between the two groups (P>0.05). There was no significant difference in the
rate of repeated use of pulmonary surfactant (PS) between the two groups (P>0.05), but there was a higher incidence
rate of PS reflux observed by LISA strategy (OR=2.60, 95%CI: 1.64-4.12, P<0.001). Conclusions ~Compared with
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INSURE strategy, LISA strategy has advantages in reducing the need for mechanical ventilation and the incidence rates
of bronchopulmonary dysplasia and pneumothorax in children with NRDS.

[Chin J Contemp Pediatr, 2020, 22(7): 721-727]
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JRURS: B, Ay kG e S A5, 2015 450 il & 55 R
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I () £ JL, LISA 1 MIST R ] LU E({X INSURE
FAR M, {H LISA/MIST £ K 55 INSURE £ AAH 2k
S5, REAFEAT NRDS [BILRAER . BPD KH Al
IRRERAEFANTCE R . HI, B E SRR
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Kanmaz 2013”"  100/100 28.3+2.0 28.0+2.0 1121270 1093270 81(81.0) 73(73.0) A% 5 Frfeeding tube
Mirnia 2013 70/66 29.6+1.7 29.6+1.7 1304+331 1339+406 44(62.9) 44(66.7) A4 5 Frfeeding tube
Bao 2015 43/47 293+1.6 29.1=1.5 1087+198 1034221 40(93.0) 42(89.4) /i :Sé'Fg‘;age catheter
T
M"ha‘lg‘madlzadeh 19/19 310420 30020 1428272 12894219 17(89.5) 16(842) iy 1" feedingtube
2015 Magill forceps
Kribs 2015 104107 252509 253+ 1.1  674+165 7114195 102098.1) 10598.1) “chgfmpy + T catheter
Magill forceps

Halim 2019"” 50/50 = =

1400 + 400 1300 = 600

30(60.0) 38(76.0)

6 Fr nasogastric tube

a thin catheter

A A A
i
=
i

Gopel 2011™" 112/108 27.5+0.8 27.6+0.8  938+205 975244 107(95.5) 104(96.3) 4T )

(diameter 2.5~5 french)
W75 2019 69/76  31.0+15 30513 1720+480 1650+520 26(37.7) 28(36.8) T 6 Fr Sputum suction tube
FEAEN 2016™Y  34/38  30.7+1.9 31.0+1.6 1457 +301 1404+296 13(382) 11(28.9) A% 5 Fr catheter
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Jifi 2 T ¥ P o _ dad
94 AR L RS Jadad s e
ol P A oy
Kanmaz 2013"' 100 mgrkg  FiO, = 0.4 a, b, e, d, e, g, h, i, 4, k, 15 R
Mirnia 2013 200 mg/kg  FiO, = 0.3 a, b, ¢, d, g, h, | 4 hEE R
Fi0, = 0.3( ifi 28~29 J# ) =k o .
[7] 2 7y e
Bao 2015 200 mg/kg Fi0, = 0.35( fal 30~32 J&) a, b, ¢, d, f, g, i, j, k, 1 5 A
i0, = 0.3 ol — FAE &
Mohammadizadeh 2015® 200 mg/kg FI,OZ 03 5iF — EE RDS , b, e, 1, k 5 r 25 ey
(Silverman score = 5)

. 9] {EFH nCPAP _EI_ FIOZ = 0.3 Ez St 14 pe
Kribs 2015 100 mg/kg th — T RDS (Silverman score = 5) a, b, d, e, f, g, h, i, j, k 5 rh A ey
Halim 2019"" 100 mg/kg ~ FiO, = 0.4 a, ¢, e, 5 AR
Gopel 2011 FiEF  Fi0, =03 a, b, e, d, e, £, g, h, i, ] 4 AR R
W55 2019 200 mg/kg  FiO, = 0.4 a, b, ¢, d, e, f, g, h, i, k, 1 4 P&
P4k 2016 200 mg/kg  Fi0, = 0.4 a, b, e, f, g h, i, k 4 A

e [FiO,] WA SE; [RDS]PFICE LR 1E; [nCPAP] £ FFESH IE B <o a: FHIERS b BPD Z2EF o EJ5 72 h WHLBIGE S
d: SMEAER e Mithil &R f: PVL ZER; ¢: ROP KA, h: NEC KA i+ IVH BAER; j. T2IRITH PDA KR,
ke FRRAE PS B4R 1. PS RFLELE R, — /s SCIRARIRE(E .

2.2 XEtREFIEMR

A Meta 73471 K H Cochrane PR X XSS i 5 1
il T HIEA T SCRR IR A PEANY o 99 AR 9 i SCiik B 3
KT REML i, Hod 8 R ScHlk BT HRIE T REAL
AN A g e, HOSEEL T A e RO, Mok R
TR /N A 8 g SCiik ™1 SR A5 2R
FHE % RS R 45 R B WA, A 10X
ik Y R S LR LB T A R B AN,
S A AT BEPE s 9 e Sk ) 4 R gt e e L
AAFAE LBV S0 o8 25 %, BBt S e 3 i
fr¥bige /N oA Sk HA R A s Ol . DLIEL 2.
2.3 JRIEE

9 TiffFgT O A HAI T G 41 Akt HA 4 AL
FERE R, WALE LR AERSr 518 9.5% (58/611 )
M 12.3% (74/601) , 5 Ji ¥ K& 8 P=23%.
P=0.25, $ERAMIEMEAA B, SR E R
ARV AT ST B, PR BB LR FE R L 2%
SIG 2 X (OR=0.73, 95%CI: 0.50~1.08,
P=0.11) . VLK 3,
2.4 BPD RX4&%

8 WiAF 4T P> i S TR R 41 AN X BR A1 R
JL BPD KA R, PZL L BPD (1% A K455
9 16.1% (84/522) F126.3% (133/505) , F itk
K96 P=0% ., P=0.70, $&/mR4WF58 0 EA [F ),
K [ 5 S AR R R A T e 2, iR 4l s L
BPD ()& R B E MR TR IR, 2RAGIHFE
X (OR=0.53, 95%CI: 0.38~0.72, P<0.001) . .

K4,
25 H£F72h AHHEBSZE

8 T AfF 4T 110N Hy i S T R 06 4 RN X R 4 R
JLAEJE 72 h IHLIGE <%, WAl B ILAE)E 72h
P WL I8 R0 K 24.6% (1124/504) Fil 44.7%
(222/497 ) , SRR P=45% . P=0.08, %5%
FEAESR R, S — DT UBE i R B, KBk
Gopel 2 "R BIE 5T 5 S M B R B (P=0%
P=0.64 ) , ZWFFEXTG NGRS 26~28 J 7L,
SRR &, MR 5 HURGEE R,
HZ VAL G & % SCHR T E 5 s, k2
AN, RPN BT Gt 2 . iR
LS 72 h PIAUAGE % I T X R4,
ZERAGFE X (OR=0.39, 95%CI: 0.29~0.51,
P<0.001) . WL 5,
2.6 Hfttg&EFHIsHR

Meta 73 M 25 5 s, 5041 5% IR 4l /B LTE
Jifi 4 1. PVL. ROP. NEC. IVH. 7% N85 4h
BHATT 0 PDA 488 A JLAE D895 & A %y 1 L
B, ZR¥IsTFE L (P>0.05) o 84S
LA N K A R 5.2% (25/478 ) , XFIEA] LS
1) % 2 3R 9.0% (43/479 ) , 4R/ IRI6G 4 <M K
ARMLTX R, 2R A% E X (OR=0.56,
95%CI: 0.33~0.93, P=0.02) , #t—%fH T4
PS R M EE M PS KA, iR IR, ¥4
L PS SOl & AR h 26.6% (77/289) , Xif HR4L
L PS I K HEF N 12.8% (36/282) , #ERIR
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IO PS i AR E TARE, ZRAGH & HEILTHEREEMH PS KARILE, ZRTL5IT
X (OR=2.60, 95%CI: 1.64~4.12, P<0.001) ; M #E Y (P>0.05) . W#FE 2,

e e (|
st Cai) ]

BCH G2 (SR | ||
B TTib s (RRR ) | ||
gismnsetett Cavitits) [
s e st

Hefblts | |
0% 5%  50% 75% _ 100%
| [ e o ES T I s

B2 fmtrXrE

Experimental ~ Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Bao 2015 1 47 0 43 0.8%  2.18[0.11,70.75]
Gopel 2011"" 7 108 5 112 7.7%  1.48[0.46, 4.82] —
Halim 2019"” 19 50 28 50 29.1%  0.48[0.22, 1.07] —
Kanmaz 2013 16 100 13100 18.3% 1.27(0.58,2.81] B
Kribs 2015 10 107 12104 185% 0.79[0.33,1.92] ——
FEYER 2016 2 38 2 34 3.4%  0.89]0.12, 6.68] —
Mirnia 2013 2 66 11 70 17.4%  0.17[0.04,0.79]
Mohammadizadeh 2015 1 19 3 19 4.8%  0.30[0.03,3.14] —
E55 2019 0 76 0 69 Not estimable
Total (95%CI) 611 601  100.0%  0.73[0.50, 1.08] &>
Total events 58 74
Heterogeneity: Chi*=9.10, df=8 (P=0.25); '=23% ¢ t t i
Test for overall effect: Z=1.58 (P=0.11) 0.01 0.1 1 10 100

Favours [experimental] ~ Favours [control]
B3 MWMAEBILRILELE

Experimental ~ Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Bao 2015 5 46 6 43 52%  0.75[0.21,2.67| —
Gopel 2011 30 101 49 107 31.4%  0.50[0.28, 0.89] —a—
Kanmaz 2013" 9 84 17 87 14.0%  0.49[0.21, 1.18] —
Kribs 2015 25 97 31 92 222%  0.68[0.36, 1.28] —
J4Edk 2016 2 36 9 32 8.4%  0.15[0.03,0.76] —_—
Mirnia 2013 5 64 5 59 45%  0.92[0.25,3.34] e
Mohammadizadeh 2015 3 18 4 16 33%  0.60[0.11,3.21] ——— E—
57 2019 5 76 12 69 11.0%  0.33[0.11, 1.00] —
Total (95%CI) 522 505 100.0%  0.53[0.38,0.72] <
Total events 84 133
Heterogeneity: Chi*=4.69, df=7 (P=0.70); '=0% t t t i
Test for overall effect: Z=3.96 (P<0.0001) 0.01 0.1 1 10 100

Favours [experimental] ~ Favours [control]
B4 WHEEILBPD ZERLILE

Experimental ~ Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Ramdon, 95%CI M-H, Fixed, 95%CI
Bao 2015" 8 47 0 43 5.4% 0.68[0.24, 1.91] —
Gopel 2011 36 108 82 112 3349 0.180.10, 0.33] —a—
Halim 2019"” 15 50 30 50 131% 0.29[0.12, 0.65] —_—
Kanmaz 2013 30 100 45 100 19.6% 0.52[0.29, 0.94] —
Figid 2016 10 38 17 34 8.2%  0.360.13.0.96] —
Mirnia 2013 13 66 16 70 7.8% 0.83[0.36, 1.89] — T
Mohammadizadeh 2015" 2 19 3 19 1.7% 0.63[0.09, 4.26] —
7 2019 10 76 19 69 108% 0.40[0.17, 0.93] —
Total (95%CI) 504 497 100.0%  0.39[0.29,0.51] L 4
Total events 124 222
Heterogeneity: Chi*=12.65, df=7 (P=0.08); '=45% ¢ t t i
Test for overall effect: Z=6.70 (P<0.00001) 0.01 0.1 1 10 100

Favours [experimental] ~ Favours [control]
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*2 HMERBER
Btk | KL
A S E (= A k - ” . o o
i TR T (b ) (R ey 0RO F
S R [5-7,9-11] 0 0.79 43/479 25/478 0.56(0.33, 0.93) 0.02
ity tH 1t & A= % [5.9-12] 0 0.98 25/435 17/441 0.65(0.34, 1.23) 0.18
PVL kit [7.9,11-13] 13% 033 19/362 15/376 0.75(0.37, 1.49) 0.41
ROP % [5-7.9,11-13]  24%  0.26 31/532 32/542 0.97(0.58, 1.64) 0.92
NEC &% [5-6,9,11-13] 0 0.65 40/489 38/495 0.92(0.57, 1.47) 0.72
IVH &A% [5,7-9,11-13] 0 0.56 89/481 73/495 0.72(0.50, 1.02) 0.07
SHELAYTIN PDA K% [5,7,9-11] 0 0.66 67/409 62/412 0.82(0.53, 1.29) 0.40
AL PS KA [5,7-9,12-13] 0 0.99 96/369 110/387 1.13(0.82, 1.57) 0.45
PS R kAR [5-7,12] 0 0.69 36/282 77/289 2.60(1.64,4.12)  <0.001
VE: [PVL) %A BB s [ROP) SL7= JLBLIIBERT s [NEC] SRBERE MAZEIAZE; (IVH] IGE L [PDA] SIS A 5 [PS] i
TG TEYIIR o
3 iTig ] . BPD 9 & A 5 SR I AIE & AR A T L

AR INSURE AR T 2 W F IR, B4
HAEVFZ AR M, T INSURE $ AR AR B 45
%, EAMFGRIHER LTCA 0 7Nkt T PS BRIAYT
PO SAF IR S, FEARRS A . WEHS
YN ZMEEE A 2G [ LISA/MIST $oAK, Hihi Ty 3
PO RARCA R D, gt e e —5, H%e
YRR SCEAT A 9 — 2 R4, 11, LISA AR Rk
BHEE 75, B NRDS H LA SR a8/ < GE 1E Rl <
(nCPAP) XHF T, #HAEEH 4~5FC B ERum &
AFTTF—2 W, #dB5EK PSTHEA, JFRH
B LA ERFIRALHE PS 2345, A LISA HORAE
FEARI = LA I 72 h PSSR A R T R E B
A L4 ) — T AR BA A 52 38 1o X 7 533 )i
R 22~28° JEAARAR AR LI TSR, 2Rk
P, 5 INSURE £ RAH L, LISA 8 AR AL BEREA
HBILIER, WAL BPD. IVH, ROP [k 4%,
B5 R, LISA FEAR WG T L& A ekt
I ZEfL (FIP) o xUs ™, Langhammer 2 DOVt 407
%3 3 LISA 3 AR 8 INSURE £ R £ 52 PS 1397 1Y
WAt AR A L AT T — TR i 2 v i
R LI, 5 {d 1] INSURE 4% RAH I, 4252 LISA
IRIT B EULTE BPD B9k AR BB ] AR
B, R R R R B S T T 34 T S
Teig % P! 23538 i [l BUPE AT 2 B, LISA AR
IXREREAR LA T 72 h HLBRGE AR, T el
L3 IR 1k B TeEORIRRE & B e, (H)k >
— T [ PR AT 2 S s, 4232 LISA HRIAT Al
INSURE $AA YT 19 S8 LAUBGE P22t ] R4

WS FRE N, 5 LRI g B4R s
H i & N 2 56 F LISA 3K H FI6 77 RDS Y
WFFEIGE 2 AT, HF s 2 R H AR AR, W
WABFST L9 A 9 5 RCT SC2 DL RS T LISA
FARIAIT RDS AR Se bk, 5 eR, 5
INSURE FARMALL, LISA HRFEWZ> NRDS £ JLHL
PR T 2R B FAR BPD 119 & AE SR 05 1w ELA 3,
Y5 Gopel % P i gr 45 R —5. HLWGE S BPD &
AR —AEE A H ARG R E, BT
2B AT 2N R LISA $ A J LG 5 ™= A= 1) 25 4b
FESLUNJLTHEA L (1) LISA #ARHmE
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