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Efficacy and safety of high-dose budesonide on acute exacerbation of chronic
obstructive pulmonary disease: A Meta-analysis

LI Jingjing, GUO Qing
Department of Geriatrics, Huangshi Central Hospital, Edong Medical Group, Huangshi 435000, China

Abstract: Objective To systematically evaluate the efficacy and safety of high-dose budesonide on acute exacerbation of chronic
obstructive pulmonary disease (AECOPD), and to provide a reference for the rational drug use. Methods Retrieved from the
Cochrane Library, PubMed, Embase, Wanfang, CNKI and CMB database from the inception to May 2019, randomized controlled
trials (RCTs) about of high-dose budesonide (test group) compared with conventional-dose budesonide (control group) in the
treatment of AECOPD was collected. After the data extraction and evaluation quality of RCTs, Meta-analysis was conducted by
using RevMan 5.3 software. Results A total of 12 RCTs were included, involving 878 patients. Meta-analysis showed that
improving clinical symptom scores [MD=-1.00, 95%CI(-1.44, -0.56), P < 0.01], elevated PaO,[MD=5.71, 95%CI(5.03, 6.38), P <
0.01], lower PaCO, [MD=-5.75, 95%CI(-7.24, -4.26), P < 0.01], increase FEV1 [MD=0.20, 95%C/(0.10, 0.30), P < 0.01] and
FEVI/FVC(%) [MD=5.69, 95%CI(1.46, 9.91), P < 0.01] of test group were significantly better than that of the control group. But
oral fungal infections rate of test group [RR=3.18, 95%CI(1.18, 8.55), P=0.02] were significantly higher than that of the control
group. Conclusion High-dose budesonide has better clinical efficacy compared with conventional-dose of budesonide in the
treatment of AECOPD. But increase the risk of oral fungal infections.
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Table 1 Basic characteristics and Jadad score of included studies

e REFE 273 il HEERE TR g JR e bR Jadad ¥F4>
KA, 2011 xif | 29 3 mg/d 7 @e® 1
s 29 9 mg/d
FE/N 2017 Hof 35 3 mg/d 7 @e®@®G 2
I 35 6 mg/d
ik 37,2009 X HE 20 3 mg/d 7 @B 1
o 20 6 mg/d
AL, 2018 xif R 40 3 mg/d 7 @E® 1
RS 40 6 mg/d
2k, 20141 if R 43 4 mg/d 7 @e@B© 5
R 42 8 mg/d
W g, 201912 oyl 42 3 mg/d 7 Qe 3
A 42 6 mg/d
& 2014 Xt iR 31 3 mg/d 7 DO@R®® 1
NG, 31 6 mg/d
F ik, 20150 oyl 54 4 mg/d 14 @B@®® 3
RS 54 6 mg/d
iGN, 20148 Xt 8 40 4 mg/d 10 O@®B® 5
R 41 8 mg/d
HIEE, 20140 o} & 24 3 mg/d 10 L@BG® 3
I 25 6 mg/d
Wik , 201957 Xt iR 37 4 mg/d 7 O@R®E® 1
s 37 6 mg/d
R ,20130 paylicl 43 3 mg/d 7 O2BE® 3
e 44 6 mg/d
O-IFERAERVE 5y , @-Pa0,,@-PaCO,, D-FEV1, ®-FEVI/FVC, ®- 1 [iE H i R AE R
(D-clinical symptom scores, @-Pa0,, @)-PaCO,, @-FEV1, ®-FEV1/FVC, ®-oral fungal infections rate
FiEa EimpEa Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
HEF019 15 08 42 -08 05 42 186% -0.70[1.01,-0.39] -
EEI014 22 02 3 15 03 31 202% -0.70[0.83,-057] .
aEfF2014 -8 05 41 -3 04 40 18.7%  -1.80[1.70,-1.30] =
EEBREE 2014 47 1125 31 14 24 146%  -1.60[2.22,-0.98] -
pRET 019 121 28 37 103 24 37 82% -1.80[2.99, -061] —_—
ZinEI013 151 058 44 -1.25 0.82 43 187%  -0.26 [0.56, 0.04] -
Total (95% CI) 220 217 100.0% -1.00 [-1.44, -0.56] . ’ . .
Heterogeneity: Tau®=0.24; Chi®=71.07, df= 5 (P = 0.00001); F=93% '—1D 5 b :'5 1DI

Testfor overall effect: Z= 4,45 (F = 0.00001)
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Fig.1 Forest plot of Meta-analysis in clinical symptom scores between two groups
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Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
FEE2011 158458 813 28 =] 28 28% TFFO0[363,11.77]
gz 7 26.2 6.2 | 211 F3 35 4.6%  5.10[1.93, 8.27]
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S{#EE2013 08 17 44 147 18 43 483%  BA0[512 7.08]
Total (95% Cl) 359 358 100.0% 5.71[5.03, 6.38] +

e iR = - - 2o } t t !
Heterogeneity: Chi*=10.89, df=9 (P =028);F=17% o 10 o 10 =0

Testfor overall effect: £=16.48 (P < 0.00001)
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Fig. 2 Forest plot of Meta-analysis in PaO, between two groups

AlEa HimmlEa Mean Difference Mean Difference
Study or Subgroup  Mean 5D Total Mean 8D Total Weight IV, Random, 95% CI IV, Random, 95% CI
SRR 2011 -19.3 84 29 -11.7 496 28 59% -FAEO[F12.27,-2.93]
e gzon T -107 47 3\ -54 36 3/ 1M12% -8.30[-7.26,-3.34] -
afiz 2009 -102 54 0 43 51 20 8.3% -G.00[-8.29 -2.71] -
FREE2014 -11.8 64 42 -85 47 43 10.2% -3.30 [-5.69, -0.91] -
HERF2019 -119 63 4 78 BA 42 9.5% -4.10[-6.84,-1.36] -
014 -17.9 43 31 -1 41 3 1049% -6.F0[-8.749,-4.61] B
FEEIMS -274 34 54 172 43 84 121% -1020[-11.75,-8.649] -
HEREE 2014 -144 58 % 118 &1 24 8.8% -2 60 [A.B5, 0.44] T
BrEE209 -85 B3 ir -41 45 37 10.0% -4.40 [-6.849, -1.91] I
SHEE23 -133 1.4 44 68 28 43 131% -6.50 [-7.81,-5.449] -
Total (95% CI) 350 358 100.0%  5.75[-7.24, 4.26] <>
Heterageneity: Tau®= 417, Chi®= 4234, df= 9(P = 0.00001}; F= 79% '_20 _1'0 b 1'0 20'

Test for overall effect 2= 7.55 (P = 0.00001)

Favours [FF|E8A] Favours [FEHFI184A)

B3 PHEE PaCO,H) Meta-53 17 7R K E
Fig. 3 Forest plot of Meta-analysis in PaCO, between two groups

FoHIEBA EinEEs Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
2011 07 021 28 055 018 28 14.8% 0.22[0.12,0.33] -
2017 059 014 35 033 018 35 158% 0.26 [0.18, 0.34] -
E&ir201s 117 046 40 063 019 40 12.3% 0.54 [0.39, 0.59] -
FFt 2014 064 011 42 0457 0N 43 167% 0.07[0.02,013] "
BI04 069 0.1 3 061 014 I 153% 0.08 [-0.01,0.17] ™
AEHE2014 043 041 41 024 046 40 107% 0.19[0.00, 0.38] =
RREES 2014 034 026 37 025 021 37 145%  0.08[-0.02 0.20] -
Total (95% CI) 255 255 100.0% 0.20 [0.10, 0.30] L ]
Heterogeneity: Tau®= 0.02; Chi®= 49.37, df= 6 (P < 0.00001); F= 88% 5_4 2 1 2 45

Test for averall effect: 2= 3.84 (P = 0.0001)

Favours Fo3IE2R] Favours [EH137IE4R]

B4 PHEEFEVIK Meta-5> 1 7R E
Fig.4 Forest plot of Meta-analysis in FEV1 between two groups
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A M 23 4876 57 AECOPD (197 2 B 2 A1 T 11 i 40 mg
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TR N B 8D o A b s A 55 A TR N T

FolEa FEEEg Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
B 2017 245 841 m 121 T3 35 16.0% 12.40([3.79 16.01] —
B&iL2018 238 25 0 144 24 40 17.49% QA0 [B.43,10.57] "
FgEko014 166 91 42 1.7 441 43 187% 4450[1.03, 877 ——
FEEI05 35 1.3 54 19 16 54 18.0% 1.60[1.09, 2.14] "
FREREEC2014 132 85 25 849 43 24 15.8% 4.30[0.545, 8.08] =
FEEE2019 112 72 ar Y4h 63 37 16.4% 1.60[-1.48, 4 67] ™
Total (95% CI) 233 233 100.0% 5.69 [1.46, 9.91] <
Heterogeneity, Tau®= 2567, Chi*=191.05, df= 5 (F = 0.00001); F=97% '_50 _2'5 o 2'5 SDI

Testfor overall effect £= 2.64 (F=0.008) Favours Feal@eE] Favours (IS

5 PHEE FEVI/FVC ) Meta-53 17 ZR K B
Fig.5 Forest plot of Meta-analysis in FEV1/FVC between two groups

o4y Eimea Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
BEr2018 2 40 ] 40 100% 5.00([0.25,100.97]
FgaEt 2014 3 42 1 43 19.7%  3.07[0.33, 28.36]
2014 2 3 ] 3 100% 5.00([0.25,100.08] *
AEfE2014 3 41 1 40 2002%  2.93[0.32, 26.97]
FREREE 2014 1 25 ] 24 102% 2.88[0.12 67.453]
PrEE 2019 2 ar 1 37 199%  2.00([0.19 21.11]
EHEE201M3 1 44 ] 43 101%  2.893[0.12, 70.08]
Total (95% CI) 260 258 100.0%  3.18[1.18, 8.55] —
Total events 14 3 . . . .
Heterageneity, Chif=0.34, df=6 (P =1.00); F= 0% '0.01 IZIT1 ] 1'0 1IZIDI

Testfor overall effect 2= 229 (P =002 Favours [k 5[E4H]  Favours [E43I1EE)

6 WMAREOREEBREERN Meta-53 1 7R E

Fig. 6 Forest plot of Meta-analysis in oral fungal infections rate between two groups



. 332 - TaMrigehak A

Drug Evaluation Research 5 43%&5E 28] 2020528

b1k
o
e ey
o5
{oiol

7 FEkMES ERERSE
Fig. 7 Inverted funnel of PaO,

o
B
C%,O

(&)

B8 zhikin — E LB EREIRSHE
Fig. 8 Inverted funnel of PaCO,

0 ) A R N A E O A A s
Z AL N VR T AECOPD 197 250 F1 22 4= 1 i =2 KM
PRI A AT 78RR HIE 125 27 30E 3 5 TR B, AR S0 A7)
FIVHE R0 AT 1 4% 48 25 AL\ X AECOPD 97 3%
Rz BT BT 2 b
32 AMRMALBMERETFS
AN 12 B30k ,878 6] AECOPD i, 1 55
SCHRAT HE 2SR N 9 mg/d™, 2 RS ST N 8 mg/dt! Y,
HAa¥rhemg/d. 155" HZTREN14d,258
XHERTTON 10 d, HARBIN T do R TR R E
RN F 2597 F2 B BT e g — e, B aT i e e 2
VLI R 7 S R F 29 T RE— R 10~ 14 5, B 17 o
WR BRI 2>14 d 28 0 2w & 10 XS A 9T
N SCHR 2597 FE R 70 2E 7 d, /N T 1 IROBE 12 5
FH AT AR . T 5 02 B S P A7 Hb % 48 55 40 I
NS g PR TE 22 file S S BREY S TR I 55 4 T N A Hb 5%
AN B 08k ] T 9897 AECOPD , 75 64 N ) 48 20 32
SEYIKRAIBN o ARFFFTHNSCHR T, A 15X
BRTR P At A A R VD T R L AR 38 O A AR
T B FH 2 S A CIRA AT N SCHRI 42 Meta-4)
AT 4 SR LB T A5 R OB, AWF I 12 55 SCHRk . 6
Fgtirzee sy e i B Wik (Jadad ¥E40 =3 40D o

3.3 Meta- AR

N TR TN = DO a5 il N b
b 25 7 55 Ak W N AE B3 AECOPD F8 3 12 W L 122 9%
P I AL 3 45 W ARE IR, Tt 18 PO, P& Ik PaCO,, Tt 1
FEVI.FEVI/FVC % 5 A B Z M. Y5
i AECOPD Y 3 #2155 A, & 2R I N B 40 fd S
Z (L) MR BEI 7 (TNF-a) « C- 2 3 25 [ (CRP)
SERIER TS E TS . W KB, IL-8 /£ COPD
BE AR N K E 5 FEVI/FVC. FEF50%. FEF25%
A, SR 4 AR R AR 2 il
38 IGREA TS AL 2GS 2 7 (IL-8 \TNF-a) |
B SRR T ) B . SR SO AR TE A TR
B2, A Em R ERESEE SR ERE. &
RN YA TT AT 518 1 R B AR AL, 3 B O
FRUHEE B, 2RV, AR T HUCEW S, B
SN EAR 5 T B RS, BRI 1 BB
TG TR R SN A R R M2 —
AT G 45 SRR, KGR AT 2 1 55 A R N RT3
1R T TR I RV, o 2 A T S50 R o 7 T
FEAMN 5 R B B8 SN v VAT T s 3, mp
A A I s A R AR R I T PR I s
B RR 35 9 1 R AR 2R o LA I BE T s I
JRBEAASEAS B, TR 43 SCHR B 2597 F2 2R
(<14, H A ZE R LG E R
34 AMRBRM

KA FARATAE — € Joy FRAE , a0 g N K6 5 45 )
PR F8 B 00 SCHR 18] A7 7E 7 0V X ] B 5 A R 7
BN [ — VEAN F8 A A D 7 v Bk I ) 22 = A K
0] B8 5 AN [R] N B TA) A4 22 S A 0% LR, N ST
R AE AN 0 A2 SCHR S A 17 s TR, AR TR
K5 2% B KOS A SCSCHR, T RS MG ¢, [ 40 i
KHARFEAAREZOBN . Fik, FEHITE
Z PG BT E B KPR L 2 O R BE AL R
56 33F — 25 B8 UF K1) B A7 Hb 2% 18 5 A W N 7 ORN
A,
3.5 g

X T AECOPD H55 , K77 & A h 23 45 25 AL R\
(011 PR T 265 S 2 0 T R 2 (8 10 s
BRI L 1) AU o FE G PRSI B ] DL S0 A o fef
FH K57 A b 23 78 55 AL RN V6 JT AECOPD, [A] i 1
AR AR 11 i B0 B S % P TR B35 I I 44 it o

Sk
[1] 15 BH 224 it s 2 PE N EE (AECOPD) 236 % 5 4.
58 14 BH ZE P4 il R S N EE (AECOPD) 274 A [ £ 5



“assaa# Drug Evaluation Research 84355281 20202 8

+ 333 -

[7]

(8]

(9]

[10]

[11]

[12]

[13]

AR (2017 4 58 R [9]. B bR eI 2k & 2017, 37
(14): 1041-1057.

Walsh L J,Wong C A,Oborne J,et al. Adverse effects of
oral corticosteroids in relation to dose in patients with
lung disease [J]. Thorax, 2001, 56(4): 279-284.

Jen R, Rennard S I, Sin D D. Effects of inhaled
corticosteroids on airway inflammation in chronic
obstructive pulmonary disease: a systematic review and
meta-analysis [J]. Int J Chron Obstruct Pulmon Dis,
2012, 7(7): 587.

WRIEZL, £ R . 2015 48 58 it GOLD 18 1 [H 2 1 fili i
WIS W VAT ATRR 1K) 4 BR S mE fA A [J]. o S 2E
Wik, 2015, 7(2): 34-39.

oA, Fordl, W, &5 AR R S AR R IT 1R
P2 B 2 it 95 2 e i A (¥ 7 A0S 2 4t Meta 43 BT
[7]. hHE A RHAL R, 2013, 52(11): 975-977.

Jadad A R, Moore R A, Carroll D, et al. Assessing the
quality of reports of randomized clinical trials:is blinding
necessary [J]. Control Clin Trials,1996,17(1): 1-12
RELE, KT, dE A1, & AR AR SRS
T T 55 A W NV T 1S A BEL 2 I 1R R B E
[9]. =2 AF A0 AR 244, 2011, 24(11): 1226-1228.

FE/INe . AN TR 500 B B GRS BT R NI IR R A
ZARNIEIT 4 AECOPD [¥197 8O 42 [J]. 18 145 %
k&, 2017, 18(11): 1254-1256.

gk S, BR B L S AR ON AT M SR AR R A o T 18 1 P 28
P il S I B T R i [0]. BUAREE 22, 2009, 37
(5): 357-360.

FEARAL, P, B E 5, A5 (R AT M R A S A
NVRIT SN E 1 COPD .3 1) 47 21 43 #fr [J]. vh E 3
RIZAE, 2018, 56(18): 148-151.

A5 B RN AN [5) 771 A7 b 2% 4 5 kR R IR JE et
AECOPD JTRUH A LU IT [D]. #ifH: FIHER2E, 2017.
W, RIDER, Tk 5, 45 . SRR EEAT b AR AR &
207 S AT IR G T IS M B ZE Vs S D =
TR [J]. ThEE 2R, 2014, 34(12): 3392-3393.
W, BT, AR, &R IRD R A AR S AR
VBT 18 M BEL 28 R M = = 300 1) 9 8O 4% (7).
HE 25k, 2014, 23(7): 63-64.

[14]

[17]

[18]

[19]

[20]

(21]

(22]

[24]

[25]

FHE . FZARNAN R R RBERKEETT 7N
FEVR B 7 1%V B 2 428 il 5 095 2 o = 1 7 R0OUL ¢
[J]. " E )22, 2015, 22(21): 3323-3325.

A ERE NS [ 9] A H 2R 4B YA JT COPD @tk i =
T RESL [D]. Kb h g R4, 2010.

BHER, (T 4, 7 BR, & R RR B AT R A S AN
AR JE KA Je 5 Bk 2534 77 AECOPD 5+ ELHF 72 [J]. 1K
RIlRLZ 3, 2010, 15(4): 488-450.

MR E, B . 7S ) 770 5 AT 2% 0 L5 i K B2 FH R
i 7 AR A L S8 A i 0 St in BT A ROR R 25 2
S (7). IR PREE 0 50 5 S, 2019, 4(19): 50-51.
R, AT AR R AT RS 7N TR 5
PV NG 7 18 1 REL 2 il 0 S M o B 3 ROU %
[J]. ‘Lol L9995 24 76, 2013, 32(5): 573-575.

o, WA [E) R A R SO TN IR T
AECOPD165 577 WL %% [J]. BR VG 2 24 2% &, 2012, 41
(5): 535-538.

Morice A H, Morris D, Lawson-Matthew P. A comparison
of nebulized budesonide with oral prednisolone in the
treatment of exacerbations of obstructive pulmonary
disease [J]. Clin Pharmacol Ther, 1996, 60(6): 675-678.
Mirici A, Meral M, Akgun M. Comparison of the efficacy
of nebulised budesonide with parenteral corticosteroids in
the treatment of acute exacerbations of chronic
obstructive pulmonary disease [J]. Clin Drug Investig,
2003, 23(1): 55-62.

Gunen H, Hacievliyagil S S, Yetkin O, et al. The role of
nebulised budesonide in the treatment of exacerbations of
COPD [J]. Eur Respir J, 2007, 29(4): 660-667.

Patel I S, Seemungal T A, Wilks M, et al. Relationship
between bacterial colonisation and the frequency,
character, and severity of COPD exacerbations [J].
Thorax, 2002, 57(9): 759-764

RO, BEERT, R AN A R AR
AR L I M S8 il T RE K e T RE IR [T].
25 22 B 2238, 2017, 38(1): 37-39.

BT, WX, RERN, 55 . MRIR VBN U T Z AR
N R AP BT 3 TR 4 1) ORI 4% [T]. 5 PR 2,
2019, 40(1): 182-184.



