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Effects of Different Administration Timing of Pulmonary Surfactant on Airway Inflammation
and Pulmonary Injury in Children with Neonatal Respiratory Distress Syndrome*

HAO Jingtao, ZHAO Jin, WANG Lichao ( Dept. of Neonatology, Anhui Ma’ anshan Maternal and
Child Health Hospital, Anhui Ma’ anshan 243000, China)

ABSTRACT OBJECTIVE: To probe into the effects of different administration timing of pulmonary surfactant on
airway inflammation and pulmonary injury in children with neonatal respiratory distress syndrome ( NRDS).
METHODS: A total of 63 children with NRDS admitted into the hospital from Oct. 2019 to Oct. 2021 were extracted
to be divided into the early-stage group, intermediate-stage group and late-stage group via the random number table
method, with 21 cases in each group. All three groups were treated with pulmonary surfactant injection. The early-
stage group was given pulmonary surfactant injection within 4 h after birth, the intermediate-stage group was given
pulmonary surfactant from 4 to 8 h after birth, and the late-stage group was given pulmonary surfactant more than 8 h
after birth. Rehabilitation process, incidence of adverse events and blood gas analysis indicators [ arterial partial
pressure of oxygen (PaCO,), arterial partial pressure of oxygen (Pa0, ), inspired oxygen concentration (FiO,], and
pulmonary injury indicators [ pulmonary surfactant relate-staged protein A (SP-A), Toll-like receptor 4 ( TLR-4),
Toll-like receptor 2 (TLR-2) ], airway inflammation indicators [ nuclear factor-kB ( NF-kB) , c-Jun N-terminal protein
kinase (JNK) ] before and after treatment were counted among three groups. RESULTS: (1) After treatment of 24 h,
the levels of PaCO,, FiO,, SP-A, TLR-4, TLR-2, NF-kB and JNK in the early-stage group were lower than those in
the intermediate-stage group and late-stage group, and PaO, was higher than that in the intermediate-stage group and
late-stage group (P<0.05). After treatment of 24 h, there was no significant difference in above indicators between
the intermediate-stage group and late-stage group (P>0.05). (2) The duration of oxygen therapy and mechanical
ventilation in the early-stage group were shorter than those in the intermediate-stage group and late-stage group, the
differences were statistically significant (P<0.05). There were no significant differences in the duration of oxygen
therapy and mechanical ventilation between the intermediate-stage group and late-stage group (P>0.05). There was
no significant difference in the length of stay among three groups ( P>0.05). (3) There were no significant differences
in the incidence of adverse events and mortality among three groups (P>0.05). CONCLUSIONS: Different timings of
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pulmonary surfactant administration have significant differences in the effects of pulmonary surfactant in children with

NRDS. Among them, administration within 4 h of birth can significantly improve the blood gas indicators, reduce the

airway inflammation, and delay the pulmonary injury.
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Tab 1 Comparison of clinical data among three groups

4L PERI(St Aot ) /B TR/ (s JA) P E/ (x5, kg) 07/ ke /B 1 min Apgar 1143/ (v£5, 1)
R (n=21) 15/6 32.38:1.42 1..68£0.33 12/9 7.42:0.47

L (n=21) 12/9 31.56+2.03 1.72£0.25 14/7 7.50:0.41

WAL (n=21) 14/7 3167189 1.75£0.22 10/11 7.39:0. 55

s 0.978 1.285 0.354 1.556 0.295

P 0.613 0.284 0.704 0.460 0.746

L2 & JE(Fi0,) o (3) ek =LA ST i [a] AUARGE =] A

S BILABEE W2 AR AP B 4 25—
Ab3E PRI BB LE TOm AL AMR ST & BRI ISR T I S
GIGEIA], PR T, B o DR B T, 5% 4 h WD 1 AR R L
PR DL S O ORI 2~ 3 em JH A R AL R
FEWPIE NG 5 O 4 - SR 2 D Re O s W A% 24 b 35220
W it I 4R 32 A5 A U 1T €5 JF RS O A TR
Jik A RIK I, RIIZE P R L BT A 4 b
N .4~8 h Al 8 h A B4y TREIBEAR TEST . =41 LIZR 2y
J7 A DB LI ML A7 A AR YT U R A g8
TEA S I WA NG TE S W (A% 1.5 mL = 0.12 ), IR 100 ~
200 mg/kg, TAEMIELE, 1 min 50 SIPERHML, ATHLAGE <36
I7 A TERERZS 12 h 5 s UGE T[], T A2 45245,72 h
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TRITED, = BUJLIM IR he K g, 25 7 TR G X
(P>0.05) ., IA¥7J5 24 h, FIHAL LAY PaCO, \FiO, fIKT
21 ML, PaO, = Tl A, 2 RIASITEE X
(P<0.05) ;38975 24 h, P A 41 BB LK) PaCO, | FiO,
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Tab 2 Comparison blood gas analysis indicators among three groups before and after treatment (x=s)

?H%IJ iéﬁﬁﬁ ) féﬁ}ﬁ 2%4h i
PaC0O,/mm Hg Pa0,/mm Hg Fi0, PaC0O,/mm Hg Pa0,/mm Hg Fi0,

R4 (n=21) 60. 56+5. 25 53.32+4.31 0.70£0. 13 43,4154, 02 80. 4427.17° 0.3620. 05°

4L (n=21) 62.33+4.89 51.98+5.56 0.67£0. 15 49.95+4. 35" 70. 066. 64° 0.420. 07°

W4 (n=21) 61. 88+4. 94 52.64£5. 08 0.72+0. 12 50.87+5. 11* 68.95+7.56" 0.45+0. 06"

F 0.703 0.376 0.742 17.033 16.576 12.027

P 0.499 0. 688 0.481 <0.001 <0.001 <0.001

VL SARALAITRT AL, *P<0. 05; 518075 24 h tPI4LILEL, PP<0. 05 536975 24 h ML AL LA, °P<0.05;1 mm Hg=0. 133 kPa
Note:s. the same group before treatment, “P<0.05; 1s. the intermediate-stage group after treatment of 24 h,"P<0. 05; vs. the late-stage group after treatment of 24 h, °P<0.05;1 mm Hg=0. 133 kPa

x3 ZHBILAITRIEMBRGIERRAKFELLE (x2s)
Tab 3 Comparison of pulmonary injury indicators among three groups before and after treatment (x=s)

w3 TRl TBITJG 24 h

SP-A/(mg/L) TLR-2 TLR-4 SP-A/(mg/L) TLR-2 TLR-4
R4 (n=21) 63.35+4.42 3.1240.28 3.24£0.19 40.32¢5. 15" 2.55£0.21% 2.60£0.20*
Fili4 (n=21) 63.28+4. 61 3.20+0. 21 3.26£0. 17 45.95+5. 46" 2.81£0.23" 2.85+0.22°
B4l (n=21) 62.67+5.34 3.150. 30 3.30+0. 15 47.03+4. 87° 2.83+0.22° 2.860.23"
F 0.127 0.484 0.672 10.216 10. 572 9.675
P 0. 681 0.619 0.515 <0.001 <0.001 <(0. 001

HE SARULRITITILAR, "P<0. 05, 538975 24 h AL LR, PP<0. 05 537 24 h WAL HLRE, °P<0. 05
Note:s. the same group before treatment, “P<0.03; 1s. the intermediate-stage group after treatment of 24 h,"P<0.03; us. the late-stage group after treatment of 24 h, °P<0. 05

2.3 HIERAEER

IRYTHT, =B LRIE RIERE PR KT LU, 22 5 41t
BX(P>0.05), 1A¥7)E 24 h, WAL B ILIY NF-xB JNK 7K
T A A, 22 R IH Gt B X (P<0.05) ;3697 fa
24 h,HiigH 5140 L NF-kB INK 7K LA, Z 584
AR X (P>0.05) WK 4,

2.5 AREARFERBER

SHBIA BRI AR JRIER R, ZR IS FE
X(P>0.05), %6,
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Tab 6 Comparison of adverse events and mortality among
three groups [ cases ( %) ]

4 SEBJUAFIESERERIOKTILR (s py/mL) 411 e — i
Tab 4 Comparison of airway inflammation indicators among B4 (n=21) 1(4.76) 1(4.76) 0(0) 2 (24 52) 0(0)
three groups before and after treatment (xX+s, pg/mL) FlI (n=21) 2(9.52) 1 (4.76) 0(0) 3(14.29) 0(0)
15 NF-«B INK Widl(n=21)  4(19.05)  1(4.76) 1(4.76)  6(28.57) 1(4.76)
. THITH IR 24h TRITHT TRITIE 24 h X2 2.864 2.032
4 (n=21) 14.89+2.26  10.12¢1.33%°  6.55:0.42  4.3740.32%° P 0.240 0.362
I (n=21) 15.12+1. 87 12.24+1.35% 6.600. 38 5.12+0.31°
Bl (n=21)  15.20:1.81  12.30s1.30° 6.48:0.46  5.15+0.30° 3 itig
F 0.137 18.391 0. 430 42.648 NRDS kﬁ'ﬁﬂéﬁ%ﬁ?&Hﬁﬂ?&‘ﬂd\,kﬁ%ﬁﬂ%jﬁéﬁﬁ,
P 0.872 <0.001 0. 653 <0. 001

T SARLBITATIAR, *P<0. 055 53975 24 h PUATHAR, "P<0. 055 14975 24 h
WAL, “P<0.05
Notes. the same group before treatment, *P<0.05; vs. the intermediate-stage group after
treatment of 24 h,"P<0. 05; us. the late-stage group after treatment of 24 h, °P<0. 05
2.4 REHRE
TV ZH A8 LA IR Ti) AUBRGE A TR T DI 2 e A2
ZEF R G0 L (P<0. 05) 5 3 20 A0 0 30 21 S8 L 4R ek
(i) HUARGE T 8] P A, 28 S ¥ TG 14 38 L (P>0.05) 5 =41
BIUEBER ] L8, 22 RIS L (P>0.05) LK 5,
x5 ZHBILREHELE (x2s,d)
Tab S Comparison of rehabilitation progress among
three groups (x+s, d)

415 AITIE HLIE S et )
B (n=21) 8. 12+1. 24 6.77+1. 03 27.85£3.20%
4 (n=21) 12.25¢1.28 9.24+1.22 28.24£2.87
B (n=21) 12.30+1.30 9.311.15 29.46+2.31
F 74,514 34,055 1. 866

P <0.001 <0.001 0. 164

HE LI, *P<0. 05; ST AR, PP<0. 05
Note:1s. the intermediate-stage group, *P<0.03; vs. the late-stage group, "P<0. 05
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JG 4 <28 Y NRDS &5 %N 93% , Bkt <33 A HY NRDS % 5%
Ky 45% A 34~ 36 JE NRDS K%k 4% 7). NRDS 1
FBRIGHLEI R PS S A I, P A Bl o0 25 [ | il 76 B 2% 1 e
Ty BE IR B A FAR AL Bt 5 1R MRS | il = 40 10 3 o e
T, B £ A 2R UL AR T i, O s B, T k] PS Ak, TE
CENEIER , e ke

FE 4G R EHERE , NRDS BOIGYT 1 S4B E PS, <4 i
B2 S5 T S 43 A T il P AL 1, i i, o A AR
i, AR MU 53 495 B 4 A S N7, 38 B3R 7 e 1 E 0
H AT, AMEYE PS 75 NRDS SBJLIAYT H A R AT B AR
FNE WA= H —BOA AT, 45 25 7 & L 100 ~ 200 mg/kg N
F AR IR RS T PS B4 2t ML Do — It
YU NRDS BILIIRERAZ W FHAE 4~24 h N, tHAEF 20
Y25 B R A AL NRDS &4 {H AT eSS AL IE & &8 B ok
ANEFZI, HAJE 6 h PN 45 245 ) 23 52 W A 7 R0OR TR 13
WO LU AR TR 4 h ORI 2L, 1R AR K PS
BTGRP A G <4 h 4~8 h FI>8 h, G5 5R A, A5
4 h 250 I P AR AR FRAHUMGE L B, ABIF 5T 25
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REIR IRYTIG 24 h, B4 B ILIY PaCO, FiO, & T4 |
M4, PaO, 5 T I WA, 2R AERIT¥E X
(P<0.05) , 5 FIRBFFR W A AT , AR A9 A RS A
KAEPR, SRR, AR LB ST B (a] MLAGE < [R5 T
HIZH MR 25 A SRR L (P<0.05) , RARN R AR
TEPE PS AT 5 B SRS PR B4 5T 43 A0 30 5 I v R AT M 2R
gk, $E = Bl S A BE T TR e | e i e A, DS/ D ALK
AT R, g AT, AR 4 h R BCR R AER R A
92 (1) A Sl 25 i 7™ 3, B 3 H A v PN 3 B I, S 3PS
IR (2) 4 8RR Ml R, — FURYe ) Il o 25
BHE AT, P PS BPER, SR YT ROR . R BSAF
AR B, PIAALR LA BERT B JE T Al e R 2
FIFLGITEEL(P>0.05) , HEE 2 DI HEA S (1) HEAR
/N (2) fEBERT B E T AT FE AR, M1 <A AR
i Ml T8 b 2 R F & WA bR, T BE & AR —E R, 3
A, BN R B R R R R I, 27 LG8
M(P>0.05) , B8] PS ANRIA 2L NRDS 1697 ¥ — &
By Ak
SP-A SNl R H & e 2 R M, T S5 il 2 1w E A
VIR BB A, AT R SE 25 50, SP-A & &Ik, NRDS
R 7 SRR R S HA S 5T T, 175 R 218 PR 45
A, E Z R = T A LR E MR L E K
R RETIRE A A 6 S IR TR AR B e KR . TLR /2
FIRPEZ AR AR Fe 324 H TLR-4  TLR-2, Huk ST w48 R
PUARTEAE RIS B4k %5110 (R RIF 5% 25 SR 2 B, NRDS &L
IR YT JE I D) REAS B 003, 17 TLR-4 TLR-2 3Rk 23T %
A, A SCHREE ML & 4= NRDS J5, TLR Z ARl 45 &
BYRCAA, PR AR S SRR, 5B SRR T NF-«B JNK 1
B SR ONE A et R R A0 B TR, IR s ik J Y L R,
FEBRIREE NRDS & 90 01 1] 5 AE Rl F- A 2 3K, Hl 555 4 AE B o Xof i
NS5 H KT BE A B IR, i AE G I U R B W AL
S, AWIREER R, % PSIGIT G, 4B LA Mg 81538
el ZRIEFE S PS B PLRIEHA &, 7] B w0k
AR SR, TR IS A 95 82 PS R T TR 4 ik E
SLCIRERTIRE, ok, B LA S 48 A g R B L T
FHAZL R A BRR F 45 T PS A B F IR NRDS [ R AE
SN, P A Al Re O AP VR, (B BB i R B A
Zx b FTIR R I e T SO TR 45 25 B HLFE NRDS 8L

SRS W A 4 b 25T I 3 HGE I SR AR, I
RRRIERIE JEZE MR (ARG E T E G AMEARTTSE,
Al g2 SRR RS R fr, JR L5 2 ol 2 IR IE U
A ARG AT TR A BRI ST I0 LAGRIE .
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