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Systematical Review of Budesonide Combined with Pulmonary Surfactant in the Treatment of
Neonatal Respiratory Distress Syndrome

DONG Xuyan, CHEN Wenchao, CHENG Hongbin, LIU Li, DING Yueyin ( Dept. of Neonatology,
Huangshi Maternity & Children’s Health Hospital, Edong Healthcare Group, Women’s & Children’s
Hospital Afflicated to Hubei Polytechnic University , Hubei Huangshi 435000, China)

ABSTRACT OBJECTIVE: To systematically evaluate the the safety and efficacy of budesonide combined with
pulmonary surfactant (PS) in the treatment of neonatal respiratory distress syndrome (NRDS). METHODS. CNKI,
Wanfang Data, CBM, VIP database, PubMed, Embase and the Cochrance Library were retrieved to collect the
randomized controlled trial of budesonide combined with PS in the treatment of NRDS (the control group was treated
with PS alone,while the study group received budesonide combined with PS). Literature that met the inclusion criteria
were extracted and quality evaluation was carried out. Meta-analysis was performed by using RevMan 5. 3 software.
RESULTS; A total of 15 related studies were enrolled ,including 1 317 children. Meta-analysis results showed that the
clinical effective rate (RR=1.25,95%CI=1.16-1.36) in the study group was significantly higher than that in the
control group,and the increase in partial pressure of oxygen (MD=8.02,95%CI=6.25-9.79) , decrease in partial
pressure of carbon dioxide (MD=-5.72,95%CI=-6.70--4.75) and decrease in oxygen index (MD=-2.61,95%CI=
-2.97--2.25) were significantly better than those in the control group,ventilator ventilation time (MD=-1.50,95%CI=
—1.79--1.22) was significantly shorter than the control group, PS re-use rate ( RR=0.31,95%CI=0.16-0.60),
incidence of moderate to severe bronchopulmonary dysplasia (RR=0.30,95%CI=0. 22-0.43) were significantly lower
than those of the control group, and the above differences were statistically significant (P<0.05). No adverse drug
reactions were observed. Egger’s test showed no significant publication bias. CONCLUSIONS: Budesonide combined
with PS can improve the short-term clinical efficacy through improving the respiratory distress of NRDS, shortening the
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respiratory ventilation time, decreasing the PS re-use rate and incidence of moderate to severe bronchopulmonary

dysplasia.

KEYWORDS Neonatal respiratory distress syndrome; Budesonide; Pulmonary surfactant; Meta-analysis

B LI 38 %5 A fiF (neonatal respiratory distress
syndrome , NRDS ) J& L7 JL B 2B A AR T LA 3 WO &, 25
AREHEIT , W 5y 4k % 3 S I & & AS B ((bronchopulmonary
dysplasia, BPD) 200K 2R 483 & i , BN WUE A R . EF
WFEE S5 UL S, fili % T 1 1 77 ( pulmonary surfactant, PS) fit 2
251 % NRDS () EZE N, K, #h 7 PS 23K E HArRITY
NRDS #5758 , o 2R il R il eb 42 A S 4% PS 7
)z, WS Meta A3 T4 R R, RIR PS R4 AT
VL 508/ NRDS HLARE R & <O 1 & A=, A% BPD
SEIE SRR P AT RIS TG B o IR R I BRAESE
SER I W B FUMER G PS TERFAIR NRDS AR AR A4 5 A8 LY
TE AL RN 2 Fh I S 0 2 R RO I — 25 . A
ZRAE P BEIR G PRI T2 09 B R R AR
W Rz S 2 — BN AR FE I A PS FH T NRDS 9l R
RO A VA AE G L, SR A7 250 38, Al X 2 2l 1 11
PS fi WA HEEX A5 PS B i F AL NRDS SBILM X MR K&
BN RAEIE RO & R AR TR H R A, T &
PRV IR TE A PG , A7 M 43 P A48, i R At R 25 57 )Y
FEAE R R IR . B AT ARG R B 56 T4 M A3 IR T
ZUPEIT U 2R G 14 1o SRR IE S 2R A AT, PR, T PN A O
TRIT PRI AL G R . ST, AR 5T R A Meta 43
Bror e, W A A3 FEIE A PS 397 2 B NRDS B ULAYA % Fn
GAVEIAT RGN, BRI RIATF A
1 #EMEHE
L1 AEHRIRE
L1l 280 . i W05 51 ) BRI 5%, F 9 i A B
B,

112 WFFEXT 4 NRDS (2 Wiks i3 2 2% (9 - #T A JL2F)
(SF AR . HEAFIZES, HA5 [ A NRDS I R %
IRTT I T REAEAE 22 57, FLZEJR AR AR VAN b ol AS 5 4 AH ] |
LA AETEFR E ) NRDS £ )L,
113 TR - 72 5 RUXTRE VR Y7 S5 i b, X B4 SR A
PO A PS BIFFT 4R FHAE PO A PS 645 A 4t 23 P TR R
FEIRYT BT X BT FE LI — RSB EA T8 42 3 15 1 R BT IR
U AR T, LS 00 2 A A A I 2 A5 L Rl A 15 D Y 3
Mk L RS AT X ELAF ST
L 1.4 S5R38 58 I RI7 2 A 5 e (Pa0, ) | Ak Ak 43 &
(PaCO,) GAFEHL(O1) WAL B 7] | PS PR A 36 Al
i BPD KA,
115 HERRARME: Sh L8 ik (A &£ A FEUE 1
I 5 A7 A 1) S A 22 1) Sk
1.2 Xk RRE

DL A M2 < il 2 T YAk ) 2 Bl 2 T 5 AR A Al

+ 218 - Evaluation and analysis of drug-use in hospitals of China 2022 Vol. 22 No. 2

BRAR TS B A L7 “ B L R B AR LT A Ak
W3l 25 G AR g v SCH %% 3], LA budesonide” “ pulmonary
surfactant” “ bovine lung surfactant” “ pig lung phospholipid
injection” F1“ neonatal respiratory distress syndrome” A ¥ S5 &R
i), K Hh R R0 ( CNKT) 5 77 580086 P v e A 12 2 SCRIR B
Y5 (CBM) | 4E 3% 5045 %2 . PubMed , Embase , £ the Cochrance
Library SF804 . KR AN SCSCHRIY, AT R I 2% k&R
TEAI SCHA T B A G ABIE S8 09 SCHR 6 2% I R O 2 22 28 2021
10 Ao 5340, Tah R R AR o , 4R ol AR5 e O 75 &
WFTE A AFRAER SCHR .
1.3 CHkiHIE R A MEER I

H1 2 24 DA BIFSE N B AR SR BB Hh e i 18 2 O Bt i)
175 A T HABTA KB, R 5 AT A HAT 9 3C
BRGERE, 4% i SIS SO, AR5 BT i A OC e ), T
XF SCHR GO R RBE ], S It 55 1 BRI A% 025 B figp =% A 2R
X7 BT VLA b 0 i 22, D) b 26 = NS B e BRI ER
WAL SR —WEFEH A48 SCHR A ek 1e) b 393 1) SCRIRBIF 5 15
I RILRYIEAT B A 23 8 A 5 i PS R KA S
& PP EPRSS . SRHT Cochrane ZRGEIT-H T H AR SCHK
i, FEALAERENL A3 IC 7 1 BEAL 7 58 G 25 SR Kl 2 5 58
B L) R S A A A i o, SCHR S5 0 A v i £ X o
A IR B 0 145 IR
L4 FZitEFE

K] RevMan 5. 3 B b ORI o % 2278 b o T 2 B0 22
(MD) VERBLNL B b, — 70 240 B i P AR X FE B B2 (RR) A
ROV DR , £ 800 i 45 25 AR THEIF 5 95% B4R XA (CT)
KHF R AT 45 DR 1) (0 S RV, 1P = 509% e, 7R 45 0F 5%
) AEAE S R BB HLBON BRI EA T Meta 43477 5 P <50% It
PRI A () BT, R T T 5 RO A Y 4T Meta 5347
NLH] Egger” s K3t A7 R i faiiFAli . P<0. 05 K22 547 4eit
PR,
2 HR
2.1 X#EIFERER

A B A5 ) 181 55 3CHk SR HAIH SR HURN T4 5 /5 3145
129 F SCHK , B B2 SCHR A A9 2205 23 R 71 7 SR, Bl 13842 3C
Ja 2B 43 RSSOk, AN 15 B A4 B ST AR UE Y SCRiK, WL
&1,
2.2 NTERBIEAREHE

15 RRSCHR SEANA T 317 il UL, i3 R 4L 663 41,
WFFELH 654 {915 Xk HEZH TR Tt 42 S U8 TR A PS, F 524 b
2 R SR A AR ARSI A A 2R A PS AT TR,
HREI AT A PR G PS B NI A . I A SCHRAY SRR
fEWZ 1,

HE BB S0 2022 45 22 855 2 1Y)



BB R R IAE CER(1815): CNKI(68%): T3 7%

FESTRS): HEMBIRAEQ25S): CBM(115); PubMed %{gg&;{?gg)
(15%%); Embase(3/%); the Cochrane Library(55%)
!
e

BRSO R, HERRSCER
> (7T1R): SUHE65): X
HHRRFEARAE(SSHR)

v

IR )5 RAF SCER(S8F)

BEASC, HEBRSCHR(435):

| ARABANRREASE): %

R(75R): T BRI
Q155

A 4

A MetaZH T I SCHR(1558)

B1 x#iFERiERER

Fig 1 Literature screening process and results

R1 NSRBI EAREHE

Tab 1 General characteristics of included literature

Tt

T ik

X WA A W AL e
SUmT4E (2020 48) 1) 30 30 A AR 100 my/ kg AT HZ57E 0. 25 mg/kg G 100 me/kg QB0
FERF 4 (2019 4) 1) 55 55 AR AR 150 me/ kgt M4 0. 25 me/kg R 150 me/k QBB
AT (2019 4F) LY 64 64 ARG 150 me/kg+Ai i 4575 0. 25 mg/kg ARG HER] 150 me/kg QBDED
k(2017 4) 1) 36 36 LRI HER 100 me/ke A28 0. 25 me/ke AR 100 mg/k 0616
FERE (2016 4) 1) 30 30 SEIBENSEE SHAE 100 me/ kg A Hi A7 0. 25 me/kg JETREISEEAT 100 me/kg Q366D
ez (2015 4F) 11 49 49 BT IR + A5 0.5 mg R (R 06
HEZ (2019 4) 1 31 30 THIWBEIRE S 100 me/ kgt A7 0. 25 my/keg THIBEISYES 100 my/kg 006
W (2017 45) ) 15 15 LERRTEHER 75 me/ ket i 4 18 0. 25 me/kg HEIEEFHER 75 me/ke Q360
FME(2018 48) 17 7 7 AR 100 my/kgt A 127 0. 25 my/kg A 100 mg/kg 23600
FIFAE(2018 4F) 1Y I I FEMBE IS AT 200 me/ kg A M2 0. 25 me/kg FEMBE IS EE AT 200 me/kg 060
T8 4E) 78 8 A TR PER] R REE) + 12578 0. 25 my/kg TR R AT Q3@®
B4 e (2018 47) 12 48 48 TEMBEAR S 200 me/ ket i 78 0. 25 mg/kg TEMBIRE: 51 200 me/kg )
Aoda s (2017 45) (21 18 28 ARG PER] 150 me/ ke + A 206 0. 25 mg/kg A 150 me/kg 60]
(2021 4) 122 49 49 SR BS AT 200 me/ kg 75 M2 0. 25 me/kg JEMBEASEE AT 200 me/kg 0206
B 4 (2021 4¢) 1) 37 37 IR AR 100 mg/ke+ 278 0. 25 me/kg AR 100 my/kg 0]

T I RST 5 @Pa0,;BPaC0,; @ O GFFILHLE AT IH]; ©PS FK % @i BPD A%
Note; (Delinical efficacy; @Pa0,; @)PaC0,; @OI; Gventilator ventilation time; ©PS re-use rate; Dincidence of moderate to severe bronchopulmonary dysplasia

2.3 MAHRHREITFMN

A 15 5 SRR I BENL T i, o 14 1 SR ik
W 2 R R L A R T O SRR B ML
SRRV T SCRRY AR R KR SR 3 BE R 5 I A SCHR R
PR 2R B R VAL S 1 5 BT A SCRRI) A £ K e %
PS5 T SCHR AR S 45 B i 1 8 4 s HoAb w75 T,
A SCHRY AR B o 10 5 SR 151019192023 Sl A% {45 LR
5 i Sckt T2 Sy A A AU, L 2,
2.4 Meta SIFER
241 WRERITR T RESCHR D TR R R T A ROR &
FEIR] g [ Tt (1P = 0% ) , R FH 1 22 500 AR R R 47 Meta 4347
SRR, P B LG KA ORI 22 528 et 2 5 L (RR=

FPIEBEBEHIZS P S0t 2022 4FR% 22 55 2 )

1.25,95%CI=1.16~ 1. 36, P<0. 000 01) , 4& 7% 7ji #i1 Zs fl Bt &
PS BT B RYT A 3 O T2l PS, WLIE 2,

2.4.2 Pa0,:10 FESCHR 57 2R TIRIF TS PaO, /K
- ST IR R 5 P (1P = 67% ), SR JH B HIL AR A5 38 47
Meta 43Hr. 255 /R, 4L ILIAYT IR PaO, T IR ) 22 57
GGk X (MD=8.02,95%CI=6.25~9.79, P<0. 000 01) ,
PR AT ZS FEEE A PS IGTTIRES PaO, K BUBCR AL T 4l ffi
H PS, LI 3,

2.4.3 PaCO, ;10 &3k 51702 R £ TISYF TS PaCo,
I, WS R S (PP = 76% ) , 3R 1 BE AL AN A8 760 348 47
Meta 53047, 4550 0N, 4L B LIBYT G PaCO, [ 1 22
SHEG B L (MD =-5.72,95% Cl = —6.70 ~ —4.75,

Evaluation and analysis of drug-use in hospitals of China 2022 Vol. 22 No.2 - 219 -



®2 MAHERBRETMN

Tab 2 Quality evaluation of included literature
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Fig 2 Meta-analysis of comparison of clinical efficacy between two groups
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Fig 3 Meta-analysis of comparison of PaO, levels between two groups
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Fig 4 Meta-analysis of comparison of PaCO, levels between two groups
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Fig 5 Meta-analysis of comparison of OI index between two groups
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Fig 6 Meta-analysis of comparison of ventilator ventilation time between two groups
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Fig 7 Meta-analysis of comparison of PS re-use rate between two groups
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Fig 8 Meta-analysis of comparison of incidence of moderate to severe bronchopulmonary dysplasia between two groups
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