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Abstract: Objective To systematically evaluate the the efficacy of different administration of budesonide combined with
pulmonary surfactant (PS) in the treatment of neonatal respiratory distress syndrome (NRDS). Methods The CNKI, Wanfang
database, VIP database, CBM, PubMed, EMBase, The Cochrance Library were retrieved to collect the randomized controlled trials
of budesonide continuous inhalation, single inhalation and tracheal instillation combined with Surfactant in the treatment of NRDS.
According to inclusion and exclusion criteria, qualified literature was screened for evaluation, data was extracted and Meta-analysis
was performed with RevMan 5.3 software. Results A total of 10 related studies were collected, including 1 049 children, and 400
cases in continuous inhalation group, 265 cases in single inhalation group and 384 cases in tracheal instillation group.The results of
Meta-analysis showed that the increase of oxygenation index (OI) in the continuous inhalation group was highest than that in the
tracheal instillation group and the single inhalation group, the incidence of moderate and severe BPD, the time of auxiliary
ventilation, the rate of invasive mechanical ventilation and the rate of repeated use of PS were lowest than those in the tracheal

instillation group and the single inhalation group , and the increase of OI in the tracheal instillation group was higher than that in the
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single inhalation group, the incidence of moderate and severe BPD, the time of auxiliary ventilation, the rate of invasive mechanical

ventilation and the rate of repeated use of PS were lower than those in the single inhalation group , all the differences were

statistically significant (P < 0.05). Conclusion The clinical effect of different administration of budesonide combined with PS in the

treatment of NRDS are different, continuous inhalation group of budesonide combined with PS is the best scheme, the second is

tracheal instillation, and the third is single inhalation.
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Tablet 1 Basic characteristics of included studies
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Table 2 Quality evaluation of included studies
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Fig.1 Meta-analysis of forest plot in oxygenation index in three groups
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Fig.2 Meta-analysis of forest plot in incidence of moderate to severe BPD in three groups
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Table 3 Meta-analysis results of secondary evaluation indicators
N . . N Meta 73 B 45 5t
GREELZD il NSCHREL RS A a
OR/MD(95%CD) P1H

4l B 38 S ) KRB N vs SR 70121517 P=94% RF -1.90(-2.88~-0.91)" <0.001
FEEE N vs BAFIR N L1012 141517) P=98% RF -3.61(=5.78~-1.44)" 0.001
TN vs AN shoe s I=95% RF -2.04(=3.42~-0.66)" 0.004
HOWBOES B A vs B 7 P=0% FE 0.24(0.12~0.49)" <0.001
FREEMIN vs BAFRIE N glion 1) P=0% FE 0.08(0.03~0.22)" <0.001
TN vs N gl res] P=0% FE 0.18(0.09~0.38)" <0.001
fRHE AR BRI N v SN 7 s P=0% FE 0.37€0.17~0.79)" <0.001
SAEH AR RGN vs BAFIE N SHon s 7] P=0% FE 0.11€0.05~0.23)" <0.001
SN vs BTN She s F=0% FE 0.18(0.09~0.33)" <0.001

EF-[i] 5 2 N AR, RE-BEAL LN AR s *-OR {8, -MD &

EF-fixed effect model, RF-random effect model, *-OR value, *~-MD value
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Fig3 Inverted funnel plot by oxygenation index
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Fig4 Inverted funnel plot by moderate to severe BPD

325 K BHLLE O 200 B 17 28 AE & 67 A e 7 L 31 ) 3k
R B ARG RAE A A P Y s AR, KT AR
MR8 S AN R N L R FL 2 L (BN
T WG 2577 SRR B RIS BREIR. AE
VNSRRI = ) N B: P v D BN L R N
RAT R BR T i 2 i 37 1 735k P A A A U
T T AR i M v A A b 2 A 1 24 DR L AT B2
TR ROR . Kuo S5 L T8 , A 1 2% 1 40 it 2% T
TR A R U WSS 257097 B JLNRDS,
EREVI 2~3 F AN, REIEILFEKE s
B F) AN T REAT AT 0% o ARSI N5
TR A 1t 2% A I P S T » T e SR N AT ik HL A

it P9 5 2 4 RF — 5 I 20 IR A R T TR il 3 78 4
WSE B i HEAE Y o A6 TE 9T 3 s A b 23 4 55 A TN
i il 3500 25 0 R A UL 3R 24 A B8 1 8 A%, T AT M A%
TN G AT el S RN R 45 A, XA R 2 2k
AR S BB, RSB I R T R AE Y. By
I PR 5 A0 180 K 11 55 40 W N W B Jo 38 25 189 oA R
SONE AR R, SR F B TR S A N4 2

] A/ P TR 3 2E ) L IR W 36 5 5 iR B 7 3R
FEFG : 2016 fROM I HEFE NRDS £ )L H A4 5 F LA
% AT PR AR LR I8 AU = LI 28 0E , B AIK BPD K
AR . H AT, AR 28 2 E A 56 T A Hh A3 AN [H]
FA 2575 00 v o R B AL BRE 9, 17 6] PAY D A R
EAEMNAFEARED R RREAREASL,
WF TG RAEFE SR R . % T b, AW 700 A o 43
FHASTR) FH 24 7 I il 2 T 5 P 770 9R 9T NRDS #2547
ARGV, NG RIGIT A6 97 45 7 8 Fr e 4t i &
W H o
3.2 AFRIFNIEFRIEZFE I Meta 571725 R

B FESLGNN 10 5 STHR 5 1 049 B & L. Meta
IIHT A SRR A M AR R R A S AN R LI T
Jei A T8 B0 B K T A b 2 S R ON R B
FALIGN , o B BPD & AR Gl BB A ] A
MU 38 < %6 R0 it 3% T8I 3% 1 770 S 24 6 /N F A
FAESE TN BT ZA N 5 [FI B, M A3 <
TN R LBEIT Ja A A $8 B0 I e K T A7 Hh 2= 18
BAF AR, o E E BPD AR 6 A B A ]
A L E <2 0 i = T i R R A N T
i S FE BRI F AN, 22 F 3 Gt R L(P<
0.05) G 535 8 LIFIR Z I ARAE , /> BPD K AE



+ 1336 -

$F44% FE6H 2021F6 8 ‘ﬁﬁ-#ﬁﬁti Drug Evaluation Research

Vol. 44 No. 6 June 2021

S A H AT YA JT NRDS [ 38 A% J5 0=, i 48 A 48 20
S VP B LIRS 8 AR AE o5 R 1) R B R AR, AR
TIF 70 45 4L 75 0035 NRDS i) Lgu: I 2 38 AR AE
B&AR BPD A& A= XU 0 A7 1 23 4 1 FH 24 5 =04 vk
BEEALRON VS TN F AL ON . SOk AR
T8 , HE NRDS )L H T 1M 3 [ 7% 1 77 43 9 7™ 12
AR, AT E AR RS R I R TR T A
AR IR w8 HLBOE SR YT, 5 A 5 & R
BRI, AT 3G A0 3 &% BPD UK, 10 A B HLGE <
J F Rl 0 L SR L P v e IR R

EN TR TN B o e e de i A N
i TP I 0 J e L 92 W R AL AR A 452 WL RS2 AR T
BN AR, TSN 2T 3 7
AN o A% it 2 T 3 4 741 2 BERE NRDS
YBIT 7 R 22— AR R R 2 A FH I 2 1 3 12 771)
WA ETEMA B, A EE W I R 97 R, 0T RE
22 R0 SR il O LA DA R R 2 R G5
AT 5T G5 S B TR A M AR PR RE 2 S AL RN B L R
A 3 A 7 e 524 ) e 2 3 /N T R N R B 7
AN T A B T80 ) & K F) =2 A8 il %
TG PEFRITEAE AR BB . AT SCHR 5 A 47 21 5
A P A 1 23 A () FH 2 7 SR RIAS R O, 4
TN AT
33 AMREMFBEN FEDS BRI

AW 545 S B A M 5 AR 8] A 245 7 X
Jifi ¢ THI 355 P 5096 97 NRDS (I PR I7 A7 4 — 58 22
S E 3 Pl A A B A 25 5 b B S AR
o 25 T 2% fife 2B L S MR IR R S I DR A A1E R 9 2>
W E BE BPD KA 277 &, RO RE T
B, IR ZRN . REARPIY KT FE
A B VAN FR AR B AT, B I I PR B AL AR 1 s
PRAE P2 S5 A s mn , (BB A7 7E — 2 SR BR M, g
AN SCHRECE D, B35 v SCSCk s 2 B0 A
SR AT 5 SR F B RN 4 T R s A B A A
6] 7] 6 1 T A 5] SCHER I 72 3 SOML I AL 32 48 Ik 22 &
PE, 5 BUK B 5T (R A7 CE 7 M, PT BR 52 ) AS B 9 45
RIS BUAT Tt 45 A AR R 75 B RFEA
Z Il PR BE AL 0T R U50 BH i 2518

MBFR AL FAREEMNEF R

SE 3k

[1] David G, Sweet V, Carnielli J, et al. Infant respiratory
distress syndrome: 2016 edition [J]. Chin J Pedialr, 2017,
55(3): 169-176.

[2]1 ALFEAK, B &g, R . B LR B 8 254 1k

(3]

(4]

(5]

(6]

(7]

(9]

B i L KGR (] R s LRI R 2% 38, 2018, 33
(6): 438-440.

Kong X Y, Feng Z C, Yang H X. Expert consensus on
early prevention and treatment of respiratory distress
syndrome in preterm infants [J]. Chin J Appl Clin Pediat,
2018, 33(6): 438-440.

Yang C F, Lin C H, Chiou S Y, et al. Intratracheal
budesonide supplementation in addition to surfactant
improves pulmonary outcome in surfactant-depleted
newborn piglets [J]. Pediatr Pulmonol, 2013, 48(2):
151-159

Meltzer E O,Pearlman D S, Eckerwall G, et al. Efficacy
and safety of budesonide administered by pressurized
metered-doseinhaler in children with asthma [J]. Ann
Allerqy Asthma Immunol, 2015, 115(6): 516-522.

W B, BRA X, R SOR, S M TS A T A
ZR BTG ARAR A A LSV it R B A BT 200
g2 (1], W E AR LRE &, 2017, 19(2): 137-141.

Pan J, Chen M W, Ni W Q, et al. Clinical efficacy of
pulmonary surfactant combined with budesonide for
preventing bronchopulmonary dysplasia in very low birth
weight infants [J]. Chin J Contemp Pediatr, 2017, 19(2):
137-141.

AR Mg, PSR, NIl SERRET AR LML SR 4 R
FUNRBA AL, 2011: 396-397.

Shao X M, Ye H M, Qiu X S. Practical Neonatology [M].
4th Ed. Beijing: People's Medical Publishing House,
2011: 396-397.

BB, SRR IR, TRARA, &5 AT 250 5 45 EL I A
KA Meta 73 T [J]. AR IRAT 3 2% 4% 35, 2021, 42(2):
343-350.

Qi J H, Wei J N, Zhang Z J, et al. A Meta-analysis on
association between statins and colorectal cancer [J].
Chin J Epidemiol, 2021, 42(2): 343-350.

AR 2L . AN [ 7 2 A 3t 2 A B e 3 TV PR W VR T
WA LI 8 SR A AL H ORI EE (1], AR B SEIT T,
2019, 17(11): 164-166.

Fu Y H. Comparison of therapeutic effects of different
dosage forms of budesonide combined with pulmonary
surfactant on infant respiratory distress syndrome [J].
Chin Foreign Med Res, 2019, 17(11): 164-166.

AHR M AN [ R Y A A A IR A il 2 T
VBRI B AR ) LIRS 38 2545 AE IR I PR 23 B (0], P2
Jili B 2% 36 FEL TR, 2018, 11(4): 416-418.

Yu J, Yu T T. Effects of different forms of budesonide
combined with pulmonary surfactant in improving blood
gas indicators and bronchopulmonary dysplasia in
children with neonatal respiratory distress syndrome [J].
Chin J Lung Dis: Electr on Ed, 2018, 11(4): 416-418.



$F44% FE6H 2021F6 8 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 44 No. 6 June 2021 + 1337 -

[10]

(1]

[12]

[14]

[15]

KBz, #ow P AR B AG 23 AR A PS XA L
W WA 3B ZR 5 AR BT AR (D], S T IR A I R,
2018, 18(12): 92-94.

Liu W Y, Zheng Y P. Therapeutic effect of different
dosage forms of budesonide combined with PS on Infant
respiratory distress syndrome [J]. Pract Clin J Integr
Tradit Chin, 2018, 18(12): 92-94.

B, RAER, R L A R R A s S IR
THERAAE LI R i T B I RE A [T]. A VLR,
2017, 45(6): 703-705.

Liao L R, Wu X K, Gao Y J.Influence of different dosage
forms of budesonide on blood gas improvement and lung
function in NRDS [J]. Chin Youjiang Med J, 2017, 45(6):
703-705.

MR A [0 B AT M 2 A 0T R A ) LR IR 4% A A
(K197 BOWEE [J]. A ET 2588, 2020, 17(3): 52-55.
Li HY. Effect of different dosage forms of budesonide on
neonatal respiratory distress syndrome [J]. Chin J Ration
Drug Ues, 2020, 17(3): 52-55.

2 AN [ 7 B AT 2% A 00K S I 3 T R A R T
W I 38 45 A AR B 9T O 82 (0], R 2 BRI ER
2020, 33(12): 1951-1953.

Li Y Y. Therapeutic effect of different dosage forms of
budesonide combined with pulmonary surfactant in the
treatment of ards [J]. Med Theory Pract, 2020, 33(12):
1951-1953.

R e, A5 5, TP RE, A L IR )AL AR M s AR I i
RGP B ST 37 A2 LI 38 255 BT R BEER
[J]. FRE 2440 LRI &, 2016, 18(5): 400-404.

Ke H, Li Z K, Yu X P, et al. Efficacy of different
preparations of budesonide combined with pulmonary
surfactant in the treatment of neonatal respiratory distress
syndrome: a comparative analysis [J]. Chin J Contemp
Pediatr, 2016, 18(5): 400-404.

T, FER, FEARTE, AN [F) AT M S 25 245 77 Sk
& PS X W 5 38 455 LI T i B 22 4 1) B2
[37. 1 BRI 24 75, 2019, 39(15): 1163-1164.

Wang J, Wang J M, Cui F Y, et al. Effects of budesonide
administration combined with pulmonary surfactant on
pulmonary functionand safety in children with respiratory
distress syndrome [J]. Int J Respi, 2019, 39(15): 1163-
1164.

[16]

[17]

[18]

[19]

[20]

(21]

FIRVE, TR B B SUROR P 45 2577 €0 NRDS
TR FE R (). E AL g BEwE 7T, 2017, 28(10): 1205-
1208.

Wang L T, Zhang B H. Influence of two glucocorticoid
administration schemes on therapeutic effect of neonatal
respiratory distress syndrome [J]. Chin J Woman Child
Health Res, 2017, 28(10): 1205-1208.

B, S0 R, Y, A A R RN R 4 2 O NI
it 2 TH % 2 400 596 T I VR 2 4 A I R AR WL ¢
[7]. R ZE BE 4% i, 2021, 49(1): 66-68.

Zhao F, Wen J, Mu D, et al. Clinical observation of
budesonide combined with pulmonary surfactant in the
treatment of respiratory distress syndrome [J]. Clin ] Med
Offic, 2021, 49(1): 66-68.

AR, S0P R AT M 5% 4 1 e L 2 it
UM YT AN 2 A T Y Meta- 43T [J]. 29 VEAR A
7T, 2020, 43(2): 327-333.

Li J J, Guo Q. Efficacy and safety of high-dose
budesonide on acute exacerbation of chronic obstructive
pulmonary disease: A Meta-analysis [J]. Drug Eval Res,
2020, 43(2): 327-333.

Kuo H T, Lin H C, Tsai C H, et al. A follow-up study of
preterm infants given budesonide using surfactant as a
vehicle to prevent chronic lung disease in preterm infants
[J]. J Pediatr, 2010, 156(4): 537-541.

Meltzer E O, Pearlman D S, Eckerwall G, et al. Efficacy
and safety of budesonide administered by pressurized
metered dose inhaler in children with asthma [J]. Ann
Allerqy Asthma Immunol, 2015, 115(6): 516-522

SERH, SRR, JRIRES | A M 2% 4 IG5 it 2 TV 124
BiE T BRI F A SR e AR SCRE IR B A R 5
g [J]. AR LR &, 2017, 32(5): 361-364.

Deng L J, Peng H B, Gong X Q. Effect of budesonide
combined with pulmonary surfactant in the treatment of
severe respiratory distress syndrome on
bronchopulmonary dysplasia [J]. Chin J Neonatol, 2017,
32(5): 361-364.

RE OV . RTINS VE NG I7 8 AR ) LW 5 38 455 1k 1R I PR
AR [T]. 5 R 254, 2003, 24(2): 103-105.
Sheng H. Clinical side effects of surfactant in infant
respiratory distress syndrome [J]. World Clin Drug, 2003,
24(2): 103-105.

[FERE  Fix]



