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Meta-analysis and trial sequential analysis of terbutaline combined with budesonide aerosol
inhalation in the treatment of acute attack of asthma in children
TIAN Hongzing'sZHONG Shengbing' ,LI Yue'" ,ZHENG Xiaoxia®
(1. Guiyang Maternal and Child Health Care Hospital /Guiyang Children’s Hospital ,Guiyang sGuizhou
550003 ,China ;2. Zunyi Maternal and Child Health Hospital s Zunyi sGuizhou 563099 ,China)

[ Abstract] Objective To systematically evaluate the clinical efficacy and safety of terbutaline combined
with budesonide aerosol inhalation in the treatment of acute attack of asthma in children,and to provide evi-
dence-based medical basis for clinical medication. Methods By searching China National Knowledge Infra-
structure,China Biology Medicine, Wanfang, VIP, PubMed, Cochrane Library, Web of Science and EM-Base
databases,the retrieval time was from the database construction to December 1,2022. The literatures of ran-
domized controlled trials (RCT) of terbutaline combined with budesonide aerosol inhalation in the treatment
of acute attack of asthma in children were collected. The quality evaluation and data extraction of the included
research were strictly carried out by two researchers independently. RevManb5. 3 software was used for meta-a-
nalysis and TSAO. 9 software was used for trial sequential analysis. Results A total of 59 RCT articles were
included,including 5 179 patients,which 2 610 patients were in the experimental group and 2 569 patients were
in the control group. Meta-analysis results showed that thetotal clinical effective rate [ odds ratio (OR) =
5.70,95%CI (4.64,7.00),Z=16.64,P<C0.000 01],time to disappearance of dyspnea [ standardized mean
difference (SMD) = —1.44,95%CI(—1.83,—1.06),Z=7.42, P <(0. 000 01], cough disappearance time
[SMD=—1.68,95%CI (—2.03,—1.34),Z=9.67,P<C0.000 01],forced vital capacity (FVC) [SMD =
1.02,95%CI(0.69,1.36),Z=5.93, P<C0. 000 01], forced expiratory volume in the first second (FEV,)
[SMD=0.97,95%CI (0. 71,1.23),Z=7.22,P<.0. 000 01],adverse reactions [OR =0. 44,95% CI (0. 30,
0.65),P<C0.001],and the trial sequential analysis further confirmed the results of meta-analysis of clinical ef-

ficacy and adverse reactions. Conclusion Terbutaline combined with budesonide aerosol inhalation in the
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treatment of acute attack of asthma in children can significantly improve the clinical efficacy.relieve the clini-

cal symptoms,improve lung function and reduce adverse reactions in children with acute asthma.

[Key words] Terbutaline; Budesonide;
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AR 2018 32 33 25 33 08% 10.24(1.20,87.35
KF2019 33 34 27 34 08%  8.56(0.99,73.90)
wE2022 58 60 48 B0 1.7%  7.25[1.55,33.99
%#7%2013 60 64 48 64 32%  5.00(1.57,15.94] —_—
7582014 37 M 31 41 32%  2.98(0.85,10.46) —
A3FE12020 22 23 17 23 08%  7.76(0.85,70.75) 1
FTHW2012 38 4 31 41 16%  6.29(1.28,30.84)
52019 17 18 13 18  08%  6.54(0.68,62.99) 1
92011 50 50 45 50 05% 12.21(0.66,226.97) —
FH1§2020 28 30 1730 12% 10.71(2.15,53.35)
FEH2021 w0 a2 32 42 16%  6.25[1.28,30.58)
2011 32 35 20 35 18%  8.00(20531.16)
F482016 65 70 56 70 43%  3.25[1.10,9.59) —
F4p412010 38 40 30 40 08% 13.00(1.58,107.23)
%2016 28 30 23 30 16%  4.26(0.81,2253) 1
hiE2016 33 35 27 37 16%  6.11[1.23,30.30
2013 4 46 39 46 1.8%  3.95(0.77,20.14] 1
152019 2 35 44 17%  5.40(1.09,26.65)
EHI,2018 49 50 44 50 09% 6.68(0.77,57.70) 1
Si%ia2010 78 80 59 83 1.5% 15.86(3.61,69.80)
PWH2018 38 40 31 40 1.7%  552(1.11,27.43
F k2007 50 50 48 50 05% 5.21(0.24,111.24] —
FiF2014 37 38 32 38 09%  6.94(0.79,60.71) 1
HEI12015 4 45 43 45 1.0%  2.05(0.18,23.41) —
BE$H2012 30 32 25 32 17%  4.20(0.80,22.08) T
BRE018 18 20 14 20 15%  3.86(0.67,22.11) =1
Bkitsh2020 33 34 25 34 08% 11.88(1.41,100.00)
6BiH 2009 48 50 38 50 16% 7.58(1.60,35.93)
BT2020 a7 50 40 50 26% 3.92[1.01,15.22 R
#12016 28 30 24 30 1.7%  3.50(0.65,18.98) T
532015 58 60 51 60 1.8%  5.12(1.06,24.79)
YFE#2008 3% 3% 34 36 05% 5.29(0.25,114.16 —
#E892019 % 48 37 47 17%  6.22(1.28,30.14)
BREFR2019 55 60 46 60 41%  3.35(1.12,9.99 —
$4512021 8 5 37 46 24%  3.89(0.98,15.40) ——
EM2018 58 61 43 81 23%  8.09[2.24,29.23) _—
BE¥2009 72 75 42 50 22% 457[1.15,18.18)
862021 58 60 44 B0 1.6% 10.55(2.30,48.28)
BHm2017 51 53 38 47 1.7%  5.23(1.05,26.03
BHE2016 51 54 41 53 25%  4.98(1.32,18.82) —_—
Eai2017 49 50 38 50 08% 15.47(1.93,124.30)
3p%)1,2020 49 5 40 49 1.7%  5.51(1.13,26.98)
BEH2019 32 33 25 33 08% 10.24(1.20,87.35
WAR2017 28 30 23 30 16%  4.26(0.81,2253 1
BEF2012 34 3% 25 36 15% 7.48[1.52,36.78)
#2019 43 45 37 45 18%  4.65(0.93,23.27)
Total (95%C1) 2610 2569 100.0%  5.70[4.64,7.00] .
Total events 2489 2012
Heterogeneity: CHi?=20. 00, df=58 (P=1. 00) ; I>=0% 0=00 5 u: 1 20

Test for overall effect: Z=16. 64 (P<0. 000 01)

Favours [experimental] Favours [control]

& /R A b AR — 19 25 fk
AL WA TR H LG
M4 (P <<

3 HhHtHBEESHMEEEAET/MNIERIEZIERKBEERE meta 0
*2 ERIF R HITE L meta DL R
REH (n) XFHEZH ()
W4 T B I* (%) LT OR(95%CI) P
HE Bt HE Bt
A 3 107 111 86 111 0 [ 52 7.89(2.36,23.66) 0. 000 20
B 30 1305 1376 1058 1374 0 [i&] 7 5.52(4.22,7.23)  <C0.000 01
C 18 747 777 596 746 0 b 6.17(4.12,9.23)  <<0.000 01
D 8 330 346 272 338 0 [ 2 5.06(2.86,8.96)  <<0.000 01
Jss 59 2 489 2610 2012 2 569 0 [i&] 7 5.70(4.64,7.00) <<0.000 01
T AL BT A7 25 48 ul AR A Al AR B — 55 AR R AR T s BT BRAL R F YA T 5 C. Xt BB AL Ry A 23 A8 25 (b W A K A5 8 BLIA T s D. X BR 41 R 4
LRV A PN g S g
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2.4.2  IWPRAEIR SR ] 14 WA ST HE 10 0 IR
METH SR B ], e 1 190 ) F 3 L & 9T 0] A7 A6 S5 o 7
(P<C0.000 01,1°=288%) , & JH Fifi ML &K W A5 7Y, 245 S
SR, 2 20 F8 LW W RE I 2% B[] L 3, 25 A e it
B Y[SMD=—1.44,95%CI(—1.83,—1.06),Z=
7.42,P<C0.000 017, 19 JHF 78 HR 18 T Wi M I 2k At
M|, 33t 1 605 BB FH, S W B AFE ST (P <
0.000 01,1°=85%) , K FH R HLRL W A5 A, 25 I R L 2
B LW B KRBT L, Z R A SR I EE X
[SMD= —1.65,95%CI (—1.95, —1.35),Z =
10. 90, P<C0. 000 017, 18 WA 4R 1E T 820 25 1 2%
Bf i, it 1 662 i /B, & W 58 [ A 7E S5 ik (P <<
0.000 01,1%=89%) , R FH Rl HILAL L A Y, 25 5 7, 2
B ILEN R R R, ZRA RIS E X
[SMD=—1.55,95%CI(—1.91,—0.66),Z=8. 24,
P<C0.000 01], 11 JHF5E 1A T 1 W & 19 2K i) [A]
3t 972 i /8 L & W5 W) AE AE 5 B Pk (P <<0. 001,
1°=65%) R JHBEPL N B A, 25 R BoR .2 R JLE
WEIH KRR, Z R A% E X [SMD=
—0.99,95% CI (—1.22,—0.76),Z =28. 36, P<
0.000 011, 24 W58 1 PZ WK 2% B ], 2t 2
047 i 3, & W 5% [ 47 48 57 M (P <<0. 000 01,1% =
91 %) 2 FH BEHL SN BT, 45 5 s, 2 4 R L g ik T
Kmf e, 2R A S22 E X[ SMD = —1.68,
95%CI(—2.03,—1.34),Z=9.67,P<0.000 01],
W2 3,

2.4.3 JHINBRESRARECE 15 WIMFSRGE T FVC,. 3t
111297 il 35 . & WF 58 ) A2 55 B P (P <<0. 000 01,

17 =88%) » 2k FH B AL &% o7 B A, F 5% 7, 2 4 fR L
FVC Wi 2R A5t 8 X[ SMD =1. 02,95 %CI
(0.69,1.36),Z=5.93,P<C0.000 01], 17 W55k
BT FEV, . 3tit 1 503 il i %, 25 W 90 (R4 7 32 S+
JEE (P <C0. 000 01,17 =283%) , >R F B ML &0 455 1Y
M En,.2 HEJL FEV, . Z2RAFKIT¥E X
[SMD =0.97,95%CI(0.71,1.23),Z=17.22,P<
0.000 017, 7 Wbt #iE T FEV,/FVC, 33t 712 £
B, £ WF ST R A7 A6 5 L (P <<0. 000 01, 17 =
98 %) >k FH B ML &L W LAY, BF 5% WoR, 2 41 B L
FEV,/FVC lb#, 2 7 A % it % 8 X[ SMD =3. 15,
95%CI(1.70,4.60),Z=4.27,P<C0.000 10], 12 Wi
W T FEV, %, 331 935 fi &, 45 0F 58 [l A7 4E
SFPE (P<C0. 000 01, 1% =95%), 5% F Bl HL L 0 A5
BLEFE s, 2 AL FEV, % L. 2 % H 812
BHX[SMD=1.42,95%CI (0. 79,2.60),Z =4. 46,
P<C0.000 017, WL 4,

2.5 RRRN ENAGH 59 b CHEF5 . A
17 R4 BN RN E A 0L, Fo Ay 42 TRk 58 ¥ K 4
Ko 17 FEscikrb 4 B4R R R B BUR BRI
13 F i AR RN, S B PE R 56 (P =0. 09, 1° =
37%0) » &R £ W 5T (] Ay W) 3t M 5 SR FH 1 5 A% n A 78
el SN IO 1S R T N W e 7 N = 0 VA o Y [ o O
A, ZRA% %2 X[OR =0. 44,95% CI (0. 30,
0.65),P<C0.001], W AMAN R FE RN T %
O Rk Sk B AK SRR DR B D R g i
W VS | 75 O R A

% 3 Il PR fiE 4K B4 2 Bt (8] meta 53 47 45 5%

e PAAE R e o ] SCHk

G R XRAG)

VPR ] [8)[14].[25] (280 [32- 14 595
33].[45].[47-48].[51 ],

[55].[59].[60].[63]

RN [8].[18].[22]. [25], 19 808
[28].[32].[35].[37].
[42].[45-48].[52].[55].

[57].[60-61].[64]

RS 5 T o [l [81.[14]. [18]. [22], 18 734

[25].[33].[35]. [37].

[42].[45-48].[51].[57],
[60-61].[63]
T AR I ] [8].[147.[18]. [ 227, 11 490
[28].[32].[35].[37],
[47].[551.[59]
(8J.[14]. (18]  [22]. 24
[25].[28].[32-331.[35].
[37].[42].[45-48].[51-
52].[55].[571.[59].[60-
617.[63-64]

NI SR B ] 1030

I°(%) B SMD(95%CI) P
595 88 Fiti L —1.44(—1.83,—1.06) <20.000 01
797 85 FitiHIL —1.65(—1.95,—1.35 <20.000 01
728 89 FifiAIL —1.55(—1.91,—0.66) <<0. 000 01
482 65 Fiti L —0.99(—1.22,—0.76) <20. 000 01

1017 91 Fiti L —1.68(—2.03,—1.34) <20. 000 01
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*4 B Zh BEFE 4R L E meta DT E R
P=% QW e RS DL S I’
R e b ik R el B SMDOSY%CD P
G (n) (n) (€23
FVC [5].[12].[22].[29].[31].[35].[37].[40- 15 652 645 88 FiliAIL 1.02(0.69,1.36)  <<0.000 01
417.[43].[561.[581.[61-62].[65]
FEV, [5].[12].[22].[29].[31].[35].[37].[40- 17 756 747 83 FifiAIL 0.97€0.71,1.23)  <<0.000 01
417.[43].[561.[58-591.[60-62].[65]
FEV,/FVC [5].[26].[32].[40].[44].[51].[60] 7 306 306 98 FiliATL 3.15(1.70,4.60)  <<0.000 10
FEV, % [12].[16].[22].[31].[35].[37].[41].[43], 12 472 463 95 FilATL 1.42€0.79,2.60)  <<0.000 01

[45].[57-59]

Experimental Control 0Odds Ratio 0dds Ratio

Study or Subgroup _ Events _ Total Events Total Weight M-H, Fixed, 95%C/ M_-H, Fixed, 95%C!
Bian F2017 2 30 0 30 05% 5.35[0.25,116.31)
{AFi#i2018 1 34 2 34 23% 0.48[0.04,5.61] —
RPL2021 1 30 10 30 11.5% 0.07 [0.01, 0.58] I —
#3E2022 8 60 6 60 6.2% 1.38[0.45, 4.26) .
ZH2019 1 18 6 18 6.7% 0.121[0.01,1.11]
ZEEOF2011 0 35 11 35 13.5% 0.03[0.00,053) ——
41832016 7 70 14 70 15.0% 0.44[0.17,1.18] ]
1%%2016 3 30 4 30 43% 0.72[0.15,3.54] S
B{-%2020 1 50 7 50 8.1% 0.13[0.01, 1.06]
4412021 3 51 4 46 4.7% 0.66 [0.14,3.10] IR B
BrE2021 12 60 13 60 12.3% 0.90([0.37,2.18] T
BRIERR 2017 3 53 6 47 71% 0.41[0.10,1.74) .
&E352019 2 33 7 33 78% 0.24 [0.05,1.25] B
Total (95%C1) 554 543 100.0%  0.44[0.30, 0.65] <
Total events 44 90

i j2= — . 2= : : : :
Heterogeneity: CHi%=19. 09, df=12 (P=0. 09) ; I=37% 0.002 o1 10 500

Test for overall effect: Z=4. 22 (P<0. 000 01)

Favours [experimental] Favours [control]

4 R B BB M3 B ] BB meta 54

2.6 HUBRMESAT R IT A5 I RS E M AT SE
XF I R YT R e PARCAE bR 2l 56 Bsf [R] I 15 PR e 3 2 B[]
Wit T8 T 2 BRF i) 027 03 2 s i) L 308 7 8 9 K B[] R
% WIS 2K B ) | il ) fE 4R Ar 2 % (FVC, FEV,
FEV,/FVC.FEV, %) A B RN #1735 — 80 meta
ST SR BR , 5 R I AT meta 43 BT 45 HLE L K
AR N 5, B4 R AR E T,

2.7 RFEMM XTIEIKITRL meta 5381 45 R H 17
fr s =k AL DL 5. B gE A5 R R R A SR A A
T BB 5 28 A AR $E R & 2 i A A B
i 2D IR SR AR R AR A AT e 4k 2k
K STATA 14. 0 XF il IRS7 8#E 1T Egger f 5, 45 H
K3 P>>0. 05, R TG Wk Rt .

SE(1go[OR])

0.0
,’d Ogi 8 o\\\
1.0 \
°
1.5 i o
9q
2.04— - E BR
0. 005 0.1 1 10 200
B s I PR J7 3 B9 il <+ &
2.8 TSA HFLIR meta 43 M7 X #E A 5 A9 Al 520 B

BILIR 2247 R 19 R 2 HE BB BH M 25 51 R F TSA $k i
XFI RIT GHEAT TSA, Hob T R RIER o 11 255
WA B K AL G FHH (Z) 43 B & 2 0. 05.0. 1,1, 96,
S5RVLE 6, W5 Eon . RN Z (HIEDAE 3 BiF5E
it TAEGEAA 56 12 B FE 284 T TSA FHHE, £R
TEM R IR B E B (RID ZATE 235048 T EW
4598 . B H AT meta 4350 4L I RIT 800 T X B4 L 2%
SAHGIEE X (P<<0.05), WAL, [FIHEXF 13 55 #F58
38 HE A RN AT TSAL SR ILE 7, HF5 8
N, BRI Z EAEMASE 1 WS T 5% R .
955 WM ZE T TSA FE, F/R 16 i K 3k 3] RIS
ZHTE AR T E ML, B HAT meta 2 Mk 5
AN B 2 A A A T B2, 25 A St 0
(P<C0.05), ZJ5 % 10 WAFFEIF i il gk 171 5 A
M TSA FE HisF RIS, E— 48 & T 4518,

Gunulative
Z*Sca re

Z-Score
7 Z{EBhLk

13

@

TSARE (AhiL%)

4633 Nusber of
-t patients
(Linear scaled)

RIS 6429

6 IEARITRE TSA
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(éumu lative
~Score

704 Number of
tient

patients
f s A (Linear scaled)

pot:|
PR IR W

TSATRAI (Ath%)

\‘—/cZ—Score
ul Z{iiBehek
7 RIS=723
-8

7 AR TSA

;|
$ b LS i

3 i it

3.1 AW SCHR BT ASWF 58 99 A %) Sk i &
FEARBAIR e = 1 JBT H 9 SCRR S , DR Ok oA 45 380 B
IEE S5 e iF 58 2 B CONSORT 75 B % 1 15 Jii
I RCT, & BAL FAEA & AL NI 5 vk B BE 1
Il BRHE BE HIL 40 L ) 2 NS B2 51 2 A0

3.2 meta T L SFBIESHT A IR meta S BT 45
SR SRR AR A A 4S5 55 1 T AR T /N L iy
M R AR A B R I DR T 8 ek R AR I DR E R (PR
RIS 915 2 o ] Wit TG 91 2K BeF [) | 0 P 5 9 2K B ] L
B K B TE) B n MO K R TR L B T ) BE 48 AR
(FVC,.FEV,.FEV,/FVC.,FEV, %), Ji b A~ K Jz i
S5 7 TR0 T B FH A M2 7 s e A A AR 55 AR T LR
FLIBIT R AR S AR 97 BE A H FRIG IT S A b 43 12
FAERIT A W HIARYT . 454 TSA J73E" %t K97
BRI R 4T TSA , i#E— 25 3% B1RE A Al AR 5 A1
s TS5 AR IR T /N L0 Wiy 20 & AR RE 12 v 7 850 i HL
SR N R 5 A 7 o O € S 91 B 7 X 11t £
PRRE PR it Ty e 48 A 7 T AE A6 19 5 B PR v, R4S
T 4G A DR B R MR o BT B T B IR R S Ok
U5 AR SR R 305 A R U, DR ot b 6 I A SRE SBR A il g
RETE AR B meta 43 A7 R 0 J2 Bl LAY N B Y 3 45 43
Bro T 5 B Ok R KR AR 2L A A I K O ¥ A S
P R S B R L SR 2R R YL 4 S AR B SE r
Bro kST g S5 AR L A 56 . (1) X R4+
TR it AN 49 7 Eb An ) R AT B P AT b s 1 kR A A
MREARIRIT H FIR T R A A AR 25 AR 9T A R
TG IT KA 4% 75 25 AR IT B A H IR IT 58 (2 IRYT
ST E], 5 G P A 3.7.30 d 2 3 A
SERTA Y 22 5 5 () W HLIR YT I LOR BAK A 3 4 H]
W A ERLER PO B | A IE PR BT A 25 AL L FR DK T
FEORM V5 05 fif 922 - Wi 3R 9T AH TG B T Al 193G
JPAE I ; () £ A5 (8 LT 34 4E 08 A e A R B
YIR/NTF ST 12 % R [E iF 58 4 2 1) 4 )% U 30
BRI ¥ AR (2. 20 £ 0. 64) % 5 (10, 20 +
1.80) %,

3.3 AR R AHET K R A 5E AR TR L
IR BRME - (1) Xl FRIF %L meta 43 M7 &5 B 2R 47 I 145 U

SR MR Egger K 56, 25 5 36 00 0 B % 28 D £
B TR A BB FEAUA 1 58 A SCScik, HA 22
SCSCHE s AN, TG oK & 2% SCHR A A OB PRIk T g
FFAE— 2 1 & A A0 175 0 5 (2) R RS0 N SC ik A 9% 48
AN 17 R SCERA R BN R AR AT T A
Horp 4 R R R R B R RN L 13 R RS AR
RSN Ay A2 5 SCHR 38 o 8 B, b A SO AR IR T
RCT %, 0 it etk mi o™ AEEA Y%
S B UREE d SERIPEA 5 (3) X6F Bl AL Ak 2 43 B B i
RE A 7 F SCHR UL T RE LA 4 0 2 AR ik
LAY SCHR 38 A B B ML 20 7 9 e A X6 4 T ek i 2
R K, M 2R B 5T W S B CONSORT 75 B % 3t
i 1Y) RCT, 540 B AL Ak 7 i R B Bt ML 43 e P
G5 () Jir 45 BIF 5% 359 oA i BB H % Bl U 15 O L AF 5 R
7 5 Bt U 38 H X R R O PR AR e e KT,
A 0 BT R B 715 B0 5 (5) R 20 WF 98 v B R A i
B REAR R 50 0 K LR A 36 5. 5 A BF 5T
61.02% , 2 RCT & BIAG B EEA R (6)#4r
SCHR A 6 A bE B B — A I PR YT 80— 300, B = Il
PRAE PR B2 i Ty 6 55 48 B8 V4 5 T LA 9 A AR B985 (7
20 SCHIR 4 7 At bR R A b 2 7 Y R 24 500 R
AR5 LA AT RE TS K meta 3BT T RMEH .

Zi bk BT BUA B BT 2R WL R AT A R
& i AR ARG T /N L W b A T S B I R
I7 K DB I PR E IR L M B ) RE L R RN R
B o R HRAEEE A ) G IE BE 2 A L T I PR Y B e
WA 5% 78, AROR BRI R 52 0 2 B8 CONSORT
A AR LT 1 PR AT SOt - (L) R i i O %
4 e PR T 0 AR IR F 5 05 5 (2) 97 K s 1 Ak L AT
Bl 7 FF 5T AT G 8 43 TE T 58 RN R T 0D R R PE DR
RF 1 2 A 5 (3D st A B L ) AT 52, g 3 40 2 K
RGN (DY KIEM 8 A5 3B 50 BF 58 AUA 1 R I 7 3L
P PFH EE 35 SR LA TEAT A R H A8 5 (5) ik Jr 5 2
iR SE, B TR LR A AT LR () A
FIBIF 58 X 52 5 2 A o 1Y 2 BB AR 75
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