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Effects of less invasive surfactant administration combined with
budesonide on inflammatory markers and adverse reactions in
neonates with bronchopulmonary dysplasia*

Zheng Qian, Wang Huai-yan
(Department of Neonatology, Changzhou Maternal and Child Health Hospital,
Changzhou, Jiangsu 213000, China)

Abstract: Objective To explore the effects of Less Invasive Surfactant Administration (LISA) combined
with budesonide on inflammatory markers and adverse reactions in neonates with Bronchopulmonary Dysplasia
(BPD). Methods A total of 108 neonates with BPD treated at the Changzhou Maternity and Child Health Care
Hospital from January 2021 to January 2023 were enrolled and randomly divided into a control group and an
observation group, with 54 cases in each. The control group received a mixture of surfactant and budesonide via
traditional endotracheal intubation, while the observation group received the same mixture via LISA. Blood gas
indices (pH, partial pressure of carbon dioxide [PaCO,], and partial pressure of oxygen [PaO,]), levels of

inflammatory markers (tumor necrosis factor-o [TNF-a], interleukin-6 [IL-6], and interleukin-8 [IL-8]), and stress
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indicators (cortisol [Cor] and adrenocorticotropic hormone [ACTH]) were measured before treatment and 24 hours
after medication administration. The BPD grade, duration of non-invasive ventilation, total duration of oxygen
dependence, length of hospital stay, catheterization failure rate, and incidence of adverse reactions during treatment
were also compared between the two groups. Results The differences in pH, PaO,, PaCO,, inflammatory factor
levels and stress index levels in the observation group were higher than those in the control group (P < 0.05). The
proportion of moderate to severe BPD, the duration of non-invasive ventilation, the total time of oxygen dependence,
the length of hospital stay, the failure rate of catheterization and the incidence of adverse reactions were lower than
those in the control group (P < 0.05). Conclusion The use of LISA technique combined with budesonide in the
treatment of neonatal BPD can enhance therapeutic outcomes and reduce stress and adverse reactions in affected
infants.
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SREMEFTAR( bronchopulmonary dysplasia,
BPD ) &1 7 J L L A I 38 9 , 30T 4F K 56 o T
r'le BPD fIR YT T B4 4 SR 5T R A IR SO
R 38 E A S G DR S R R i 3 T v R ) B A
TEIX BEIRYT Iy v, il 2 T8I % 4 40y o ) P o oo
BPD (LTS iy 8 2T Bez —P SRiN L e g <
A A 2 24 07 3] BE 23 G I ML IE SO O I K E
09 AU i e e L9 S 2™ 2 A A il 2 T 9
Wy 5 1 A 4 AR (less invasive surfactant administration,
LISA) /E 2 — R i 45 25 J5 2, 7T LATE 3ol /b U8
M ST K E /Y [R) I, A7 %00 3% BPD AR L i 2
RESTo A 23 P2 — b W A TR B Jo 2K [ e, )2 2%
fifp £ LA P8 8 AE B9 #5259 o A kg, LISA 54
Hb 2% TR 5 IR 97 BPD BYMF TS AR X 85 /0, HAC I ROR
N2 A 1 5 E— 2D PP AL o ARBIESE B 1R AL LISA
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VEHL 2021 4E 1 H—2023 4F 1 A 765 M {04 {4
fdt B2 42 32 ¥4 J7 1Y 108 441 BPD 372k )L, I3 1 BE L &k
TR AN B RS , B2 54 5] X REAH 25
T AT G0 A T A R T M S A
PR AT, VR AL R ] LISA 1 AR A W, P4l iR
JUHE SR B G o AR B R A R
ZRHTG I FE L (P>0.05), HA A (1) .
AW FE 2 R B B2 2F AR P2 DL St e, SROL R B 4%
BRIEREA

1.1

F1 WMABIL—MIEKREREE (n=54)
_ _ _ G377 =)
215 B4z /45i) Jifil/ (&, x + s) AERS/(d, X+ ) AR/ (kg, X+ 5) e Py
Xt HRZH 30/24 2043 +1.32 93.19 + 8.45 1.58 +0.21 34 20
Uz 27127 20.57 + 1.44 93.45 +8.59 1.60 +0.23 36 18
t/ xzﬁ 0.334 0.527 0.167 0.472 0.162
P 0.563 0.599 0.867 0.638 0.687

1.2 MANSHERRIRE

121 ek ORFE< 32 BRH AL QK il
TR B AN AR IR M P R PRI | 28 R o ARUHE RN
B St R IR, MR AR S A AR L EE IS % s
QX H LA B L AERTINE, W 4745 Bh
;@A SRR E> 28 d.

122 Hetrg OF IFHE RO R I Bl il 5

PN 5 @ /LR AW I B 1 24 ik B @& JF
W 2 B30 P St B A L
1.3 FHik

PIZH T HE LY 45 32 200 m/kg $4 1l 8 JIig T 55 K
( % K #] Chiesi Farmaceutici 2 # , #t #E 3¢ 5 .
H20080429 , HiL k% : 3 mL:0.24 g) F10.25 mg/kg 4 Hi 5%
fli (K M| W Astra Zeneca 2 W, #E SC 5.
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H20140474 , #LA% 2 mL: 0.5 mg) 1697 . 677 B B iE
WK 2455 6 h Pk G PR .

Xf BRZH SR A e i 22 B A8 7 RT . TR
AELAM M i ARl 1R B 8 5 5 3 i U A A
S BRCEAE R E R IAE N6 em. [HE
FIFMELSE 1 ~3 minJ5 BB BIEALEN,
B 4k R AU A T A TC R o
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RIEH> 6 emH 0, Z218 7 A, T2 IS 8] g 3 ~
10 mino ¥ 25 58 8 , K Bk LISA 545 Jf 4% 22 JC )
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1.4 WZIERR
141 @AIEAF 2 BITEIRIT AT ANG ST 24 h 5 Hh
SRR LB Bk it 38 2 20 48 A MR R A R 2
F) [ POCT Il < 43 A AL I & pH . — %8 4k ik 70 TR
(paﬂ.ial pressure of carbon dioxide, PaCOZ) A 7 &
(partial pressure of oxygen, Pa0,) .

142 KRBT FEIRITATFIAST 24 b il BUR
JUAI J ek it , R P TR S 95 W82 4 3 4 00 o, 97 fieb
983 1 BE Il T — o (tumor necrosis factor—a, TNF—at) . H
41 i A % -6 (Interleukin-6, 1L-6) K [ 41 g /> % -8
(Interleukin-8, TL-8) 7K~ , 1o 77 & ¥ th TR DI ik 7 %
AEYIRHECA BR 2 ml it

143 migtdeds  TEIRITHTFIIAYT 24 h 5 Al HCR
JLA R e Jk i, SR JH o6 E6K e 932 152 o 3290 A 00 g o e
Cor) . & B b W & B ¥ &R
( adrenocorticotropic hormone, ACTH VK

144 BPDFZ  HEIRIT T AR ST 24 h )5
BPD 2040 . 52 BPD : AT &AM S Bl v
BPD : 5 21% ~ 30% 48 LR & 5 B2 BPD : 75 >30% %%
AR B BRI B

145 iayrErE ORI LIC R E S ]
12 BPD J SRS I (] A B i ]

(Cortisol,

146 EEEME ICEMAHABILEE RN AL
(RS
147  FRRERM g RIJLEITHRAR

B, AR AU 2 A A 25 W) B I & P I Al
1.5 ZitFAH*

B 53 7 R I SPSS 22.0 Ge bt fF o & PR
AR + BRifE2E (x £ 8) F0m , OB o K56, 7HR05E
B R B (9%0) R, LB K . P <0.05
HEFHGITHTE L

#HR

FE R )LRITENE S8R

Wi #0347 B J5 pH . PaCO, , PaO, [ 22 {8 FL 45, &
LR, 22 F A Bt (P <0.05) , AR AR YT
R J5 pH. PaCO,. PaO, {1 22 B 35 @& T XF M 41 .
W2,

2

2.1

*®2 WARILATAIENSERNEEILE (n=54,x+s)

bl pHZEH  PaCO,2(fi/mmHg  Pa0, 2% {EH/mmHg
POpiE| 0.20 +0.09 10.02 £2.01 19.06 +2.89
WA 0.34+0.12 22.13+3.16 36.72 +4.23
18 6.859 23.762 25.332

P 0.000 0.000 0.000

2.2 WARILETRIERERFKFENETWL

PI4LIA YT R JG TNF-o  IL-6  TL-8 Y 24 (5 Ho &,
Z K, Z R A G FE L (P<0.05) , WG
7 TS TNF—o, IL-6, TL-8 F4 25 {8 25 %5 T %F MR 26
W23,

*3 WARBILATAIERERFHEEILE (n=54,xs)

13 TNF-o 22{8/ 1L-6 2t/ 11.-8 251/
(pg/mL) (pg/L) (pg/mL)
Xif B 1253 £2.15 10.18 £2.17 1122 £2.26
WML 30.04 + 3.69 2326+3.35 23.63 +3.27
18 30.129 24.081 22.942
PAi 0.000 0.000 0.000

2.3 WMARILETEIEREIERNEZWL

W ZHIA YT HI S Cor \ACTH BY ZH L8, 8« K
By, 22 F A G 2E B L (P <0.05) , WAL 4G IT il
J& Cor ACTH By 2 (A ¥ i T X BRZH . WL 4.
2.4 WMARILIBITHEIEBPD R ILE

Xif HA 41 5 WS 36 97 1T BPD 25 A AR LA, 22
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x4 FHEBILATIERHIERIEERER (n=54,x25) R5 BITFAEWAEBILBPD L&ILE: [n=54, §(%)]
5 Cor ZE{H/(pg/dL) ACTH 22{#/(pg/ml.) - bEvidii) Vg
XFHRZH 2.10 = 0.62 5.09 = 1.03 R GRS L3S R
pUEZS4| 6.63 = 1.25 10.23 +2.87 Xf HRZH 3(5.56)  51(94.44)  34(62.96)  20(37.04)
i 23.857 12.387 pUk S| 4(7.41)  50(92.59)  46(85.19) 8(14.81)
P1H 0.000 0.000 E 0.153 6.943
Pl 0.696 0.008

XK, 2R G F R L (P>0.05) ., WAIRITIA
BPD %5 g F 1% L3, 22 A B i 2F B X (x°=6.943,
P =0.008) , Wi £ 4H v EE R AR T X B4 .
W5,
25 WAHRBILEITHEMEERBELE

X 21 5 00 R 41IR 9T I TG A 3 AR R) R 2

*6 MARBILBTHEMEERBERILE

BPD Ji& S8 UMM S R 8] | 32 8 I 17 0 5 A5 G I 32 L
B & 0 xR, 225 A Gt A 1 (P <0.05) 5 WL
SEALIR T i Jo A U E] 512 BPD Jim SR
R 8] A g IR 18] 25 6 7 % B M, 848 2R MO AR 1 %)
M2 W6,

(n=54)

205 TeAESHE A/ (d, x+5)  #112 BPD R RSB/ (d, X+ 5) AEBER /() X £ 5) BEARMER (%)
poyist::l 1541 +£2.12 20.77 + 3.04 4527 £5.24 8(14.81)
pUEZS1E | 9.34+1.08 12.89 +2.65 36.86 + 4.17 0(0.00)

1/ MH 18.748 14.358 9.228 8.640

PAi 0.000 0.000 0.000 0.000

26 MABRILARKALLE

XL 5 A S R R AR, 4 x°
K, 26 A et L (X°=6.000, P=0.014) ; YL%¢
YA R RN R RALT X RA . kT,

R7 MABIARRMEERILE [n=54, (%))

wgx AW WWEN i

ZH P
- 1 . mm
X HEZH 3(5.56) 2(3.70) 2(3.70) 3(5.56) 10(18.52)
WELLH 0(0.00) 0(0.00) 1(1.85) 1(1.85) 2(3.70)
3 itig
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7 AT RE 23 T BURE M AT, R 3G g e KU .
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AR o BRAEOT SR IT, 783 A= LU H 2 B ™
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T e SR DN 3 TR 27/ D i SR (i R 7
BTN 55 153 , 68 06 1 il 16 2 1HE W — J2 B0 T
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SILVEIRA "W B8 25 SR W] XA A 211 259
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