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Meta-analysis of the Effectiveness of Inhaled Corticosteroids Combined with Tiotropium Bromide versus
Inhaled Corticosteroids Alone in the Treatment of Asthmatic-COPD Overlap Syndrome

MING Chunyu', XU Guanglan’, ZHAO Mei’, WANG Guangyao', CHEN Qinglan', WU Hongying', CHEN Xiaoli'
(1.Graduate College, Guangxi University of TCM, Nanning 530001, China; 2.Dept. of Respiratory Medicine,
the First Affiliated Hospital of Guangxi University of TCM, Nanning 530023, China)

ABSTRACT OBJECTIVE: To systematically evaluate the effectiveness of inhaled corticosteroids combined with tiotropium
bromide versus inhaled corticosteroids alone in the treatment of asthmatic-COPD overlap syndrome, and to provide evidence-based
reference for clinical use. METHODS: Retrieved from PubMed, Web of Science, Embase, Cochrane Library, CBM, CNKI,

B e e A e S S i AT o S L o

B RA) FEAE Y < 2 T IR P R st X A SR S (0], B 25 validity of algorithms toestimate EQ-5D-3L from the

%,2016,27(14) :1877-1881. WOMACJ]. Health Qual Life Outcomes, 2016, 14 (1) :
[16] CHUANG L, KIND P. Converting the SF-12 into the EQ- 141-149.

5D-an empirical comparison of methodologies[J]. Phar- [18] MORTIMER D, SEGAL L. Comparing the incomparable?

macoeconomics ,2009,27(6) : 491-505. A systematic review of competing techniques for convert-
[17] KIADALIRI AA, ENGLUND M. Assessing the external ing descriptive measures of health status into QA-

A SEEWUH R [ SRFE I 4 X R 3L 4 98 B3 H (No. LY-weights[J]. Med Decis Making,2008,28(1):66-89.

8176150124, No.81360534) [19] CROTT R, BRIGGS A. Mapping the QLQ-C30 quality of

F AR RE BRI, ST A . BT T s P R A A I R SR
B SR, G 0771-5627215, E-mail : 1120102284@qq.com
_ A Eur J Health Econ,2010,11(4) :427-434.
BRSO, AL, L B . BFS o0 « T B 4 wr Heatti meon (1)

& WF W% R S5 05 19 JE R 5 0 PR . Ui © 0771-5627215, E-mail: (HcHs F9:2019-12-26 21l E'E]=202°f04_08)
xgl9592@126.com (Gt - X% )

life cancer questionnaire to EQ-5D patient preferences[J].

- 1364 + China Pharmacy 2020Vol. 31 No. 11 FEZEE 020FEE I EE 1



VIP, Wanfang database, during the establishment of the database to Nov. 2019, randomized controlled trials (RCT) about inhaled
corticosteroids combined with tiotropium bromide (trial group) versus inhaled corticosteroids alone (control group) in the treatment
of asthmatic-COPD overlap syndrome were collected. After data extraction of included literatures met inclusion criteria, quality
evaluation with modified Jadad scale, Meta-analysis was performed for response rate, forced expiratory volume in the first second
(FEV1), forced vital capacity (FVC), FEV1/FVC, inspiratory fraction (IC/TLC), residual to total ratio (RV/TLC), asthma
symptom (ACT) score, chronic obstructive pulmonary symptom (CAT) score, the times of acute exacerbations by Rev Man 5.3.0
software. RESULTS: A total of 25 RCTs were included, involving 2 828 patients. The results of Meta-analysis showed that the
response rate [RR=1.16,95% CI(1.10, 1.22) , P<<0.001], FEV1[MD=0.44, 95% CI1(0.35,0.54), P<<0.001], FVC [MD=0.70,
95% C1(0.46,0.95), P<<0.001], FEV1/FVC [MD=8.79, 95% CI(6.22,11.37), P<<0.001], IC/TLC [MD=4.93, 95% CI (3.01,
6.85), P<<0.001], RV/TLC [MD=-—9.22, 95%CI (—9.79, —8.66) , P<<0.001], ACT score [MD=5.38, 95%CI (4.30, 6.47),
P<0.001], CAT score [MD=—3.67, 95% CI( —4.89, —2.45), P<<0.001] and the times of acute exacerbations [MD=—1.49,
95% CI ( —2.82, —0.17), P=0.03] in trial group were significantly higher than control group, with statistical significance.
CONCLUSIONS: Compared with inhaled corticosteroids alone, inhaled hormone combined with tiotropium bromide can improve
the response rate and pulmonary function, but increase the times of acute exacerbation of patients with asthmatic-COPD overlap
syndrome.

KEYWORDS Inhaled corticosteroids; Tiotropium bromide; Asthmatic-COPD overlap syndrome; Effectiveness; Meta-analysis
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Tab 2 Methodology quality evaluation results of in-
cluded studies
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Tab 3 Results of subgroup analysis of various indica-
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FEVI
A s 490 KL 022(-0.1,053) 0.17
M g 500 80 KEHL 060(046,075)  <0.001
6M gl 858 4 BE  0350027,043)  <0.001
,\gﬂ; 16”“5'” 19-21,23,25-26,26-29,32-33] 1692 86 %m 044(0 34 054 <0.001
FEVI/FVC
1M s 19259 Bl 5.54(242,867) 0.000 5
M s 150 0 EFE  1374(1165,1583) <0001
6N g 630 0 [HE  699(560,838)  <0.001
Bk R 972 87 KMl 851(573,1120)  <0.001
IC/TLC
1M g 1269 KL 5.65(271,8.60) 0.0002
M 25 00 98 KEHL —024(—1143,1094) 097
6/M gl 806 85 WKL 425(211,639) 0.000 1
Bk JorraasaRE g o) Bl 3.85(1.92,5.78) 0001
RV/TLC
M 3 W10 HE —939(—10.67,—8.12) <0.001
M 1P 100 108 EFE  —7.000-9.00,-500) <0001
6/M glraa 60 [HE  —9.65(—1048,—8.82) <0.001
Bk Q21320554 1104 10 [E  —929(—9.95,—8.64) <0.001
ACTiF4
M s 0 26 HE  544(442,646) <0001
M 4o 30 9 ML 5.170329,705) <0001
6MA 1066 92 KWL 659(538,780)  <0.001
Bk 1636 96 BBl 5.924.97,686)  <0.001
CATIF4
MM s %0 0 [HE  —332(=375,-290) <0.001
M RS 30 78 BEHL —646(—6.68,—6.23) <0.001
6M gl B A 116 47 HE  —368(—3.90,—346) <0.001
Bk [y ABSBRIS 7306 fH] —448(—499,—470) <0.001
o Exvenmemul Camm Mun Dmaum.'e m Difference
019 o 36 031 3 2‘6 028 30 129% 11! 08,1.35) S -
Bp¥2018 268 055 50 201 041 50 124% 0.67 [0.48, 0.86] -
3kF2017 237 067 85 215 066 85 123% 0.22(0.02,0.42) _'_
FHR2019 197 023 40 154 022 40 131% 0.43(0.33,0.53] -
FXH2018 356 061 42 245 062 42 11.6% 1.11(0.85,1.37] —_—
FHT2017 296 073 100 201 075 100 122% 0.95(0.74,1.16] _
BEE2017 267 051 48 203 043 48 124% 0.64 [0.45,0.83] -
FRRS12018 197 024 35 155 02 35 131% 0.42(0.32,0.52) -
Total (95% CI) 438 438 100.0%  0.70[0.46,0.95] -
Heterogeneity: Tau*= 0.12; Chi*= 145,88, df= 7 (P < 0.00001); F= 95%

Test for overall effect: Z= 5.57 (P < 0.00001)
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Favours [experimental] Favours [control}

4 FVCH Meta 73 7 FR A
Fig4 Forest plot of Meta-analysis of FVC

E’D.llmlmni Control mﬂl Dﬂhrmc. Mean Difference
dy or Subaroup o te: D Tota v 0 Rando

HF2017 %635 143 65 S121 1303 85 11.0% 11 1417.02.15.261 —
K017 667 96 30 504 93 30 100%  7.30(252,1208] —_—
FHiR2018 6843 684 40 5431 625 40 129% 14.18[11.31,17.05] -
2017 669 108 250 505 92 250 143%  7.40(564,9.16] -
2eM2018 66.82 954 55 5933 917 55 11.9% 7.49(3.99,10.99) -
9382019 676 471 41 6336 478 41 140% 4.24(219,6.29] -
FERE12018 6854 688 35 553 613 35 126% 1324(10.19,16.9) —
WhRE2018 3992 455 35 3392 637 35 133% 6.00[341,859] e
Total (95% CI) 571 571 1000%  8.79[6.22,11.37] >
Heterogeneity: Tau?= 11.28; Chi= 47.11, df= 7 (P < 0.00001); F'= 85% = a— 5 %

Testfor overall effect: Z= 6.69 (P < 0.00001) Favours [experimental] Favours [control)

5 FEV1/FVCH Meta 53 #T #x ¥ Bl
Fig5 Forest plot of Meta-analysis of FEV1/FVC
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0.001,7*=97% ) , K A BEM LA ARG 53800 = 64 743
Bro Meta /A5 3 Bon i 4 AR ACT PF 0 8 2 =
TR, A S # = X [MD=5.38,95%CI(4.30,
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Emenmemd conmu Mean Difference Mean Difference
0 otal We v %

11682018 49 38 783 34 42 53 635 34 57% 730 [3 78,10.81] -
Bpnois 5374 437 50 4833 475 S50 80% 5.41(362,7.20] -
B2017 4921 531 62 4113 076 62 82%  8.08(6.74,942 -
EHEH2019 497 65 S50 412 04 50 80% 850[6.69,10.31] -
3kEIR2017 516 44 30 486 42 30 77% 3.00(0.82,5.18) —
FHL2017 4921 631 60 4113 076 60 82% 8.08(6.72,9.44] -
ER2017 518 45 250 499 53 250 84% 1.90(1.04,2.76] -

E&TE2019 47 6 50 53 8 50 73% -6.00[877,-323] -
#iem2018 5175 436 55 4829 418 55 81% 3.46(1.86, 5.06] -
BEF2017 5373 438 48 4832 476 48 8.0% 5.41(358,7.24] -

F#2019 4996 537 30 4203 469 30 74% 7.93(5.38,10.48 -

%2017 5289 596 45 4927 618 45 75% 362(1.11,6.13) —
FRR2019 4987 787 32 4257 684 32 66% 7.30[369,1091] -
Total (95% CI) 796 100.0% 4.93[3.01,6.85) *
Heterogeneity: Tau= 11.16; Chi*= 180 05 df=12 (P <0.00001); F= 83%

- - 20 -10 10 20
Testfor overall effect: Z= 5.04 (P < 0.00001) Favours [experimental] Favours [control)

6 IC/TLCHJ Meta 5} ¥Rk E
Fig 6 Forest plot of Meta-analysis of IC/TLC

Experimental Control Mean Difference Mean Difference
12882018 3046 515 34 3877 608 34 45% -83101099,-563 —
52018 3126 263 26 4126 476 26 7.3% -10.00(1209,-7.91) —
#2017 3022 552 62 3924 511 62 91% -9.02(1089,-7.15) —
#HH2019 3 5 S0 39 5 50 83% -9.00(1095,-7.04) —
3KaiA2017 314 76 30 412 48 30 31% -9.80[1302,-658) —
FEE2017 3022 6§52 60 3924 511 60 88% -9.02[10.92,-7.12) -
ER2017 N3 72 250 411 49 250 27.4% -9.8011088,-872) -
ERE2019 32 4 50 38 6 50 80% -7.00(9.00,-5.00) —
£1E82018 3108 445 55 4133 466 55 11.0% -1025}11.95,-855) -
Y2019 3026 586 30 3896 459 30 45% -870}11.36,-6.04) —
WEX2017 3164 767 45 4056 625 45 38% -892}1181,-6.03 e
FRR2019 3047 514 32 3876 607 32 42% -8.29}11.05,-553 —_—
Total (95% CI) 724 724 1000%  -9.22[.9.79,-8.66] *
Heterogeneity: Chi*=9.12, df= 11 (P = 0.61); F= 0%

- < -5 5 10
Testfor overall effect: Z= 31.98 (P < 0.00001) Favours [experimental] Favours [control]

Bl7 RV/TLCH)Meta ST R E
Fig 7 Forest plot of Meta-analysis of RV/TLC

6.47),P<<0.001], 1 EWE S8, W TI'=97%, W n5H1E
R, A TR 23 A , 4565 AR P R UM 20 B 285 2R

R, BB R RER AT 2 W FEHRRR iR B
KRR E, 545 - i [MD=5.38,95%C1(4.30,6.47) ,
P<0.001] 7% > [MD=6.16, 95% CI (5.35, 6.96) , P<

0.001],7°F1 97 % [% 22 86 % o Xof A~ [] Bt 7 sf ] 34E4 7 1 2
G3HT,
GiiteEE X
[MD=6.59, 95% CI(5.38, 7.80) , P<<0.001].
IRFIE] A ACT PR WAL 5T 45 5 L3463

*%'ﬁiu\ ACT P43 FEAS [R] 1) Bl 1 B[] 22 57 1’47@
S HAESS 64 A IR 6 o HLA I, 45 2R
Klﬁl[ﬁﬁlﬁ

Exvenmaml Comrol Mean Dlleunco Mean Difference

Study or Subgroup _Mean ot Weight Randory Rando
F11#°72019 2218 I.Zl 43 1795 DBI 43 69% 4.23(3.79,4.67] -
11682018 233 36 34 177 27 34 61% 5.60(4.09,7.11) -
AN£4H2019 2466 399 38 1762 268 38 6.1%  7.04(551,857) —_—
3KF2017 2261 524 85 1428 276 85 6.3% 8.33(7.07,9.59] -
3KEWIR2017 234 38 30 177 24 30 6.0% 5.70(4.09,7.31) i
FHR2019 2263 318 40 1694 253 40  63% 5.69(4.43,6.95] —
EM2019 1786 263 33 2369 365 33 6.1% -583[7.36,-4.30] -
EXH2018 2225 0.1 42 1891 025 42 69% 3.34(3.24,344)
ER2017 232 35 250 176 26 250 6.8% 5.60(5.06,6.14] -
21282018 2353 376 55 1755 253 65 6.4% 5.98(4.78,7.18] -
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wgx2017 2324 287 45 1537 264 45 64% 7.87(6.73,9.01] -
Total (95% CI) 936 936 100.0%  5.38[4.30,6.47) >
Heterogeneity. Tau?= 4.41; Chi*= 494.30, df= 15 (P < 0.00001); = 97%

-10 5 5
Testfor overall effect: Z= 9.73 (P < 0.00001) Favours [experimental] Favours [control]

B8 ACTiT5H Meta 23 47 ZR A
Fig 8 Forest plot of Meta-analysis of ACT score

2.3.8  CAT PE4PT 17 Wiffgg!e 719205789759 (1 968 44
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Bro Meta 8 Hr &5 5 B i 41 35 CAT 1141 i 2
T XA, 22 R A 50T 2% B X [MD=—3.67, 95% CI
(—4.89,—2.45),P<<0.001], FE WK 9, T I1'’=98%,
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PRSI BT B, S Bk T BRI T 2 T ST, FEHERR
R R, A IS A [MD=—3.67, 95% CI
(—4.89, —2.45) , P<0.001]%¢ } [MD=—13.76, 95% CI
(—4.08, —3.44),P<<0.001],1°H1 98 % [% & 48 % . X} A
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() B i B B R A 752 0B, 45 S B R, CAT PR 1EAN TR
B B 15 BF 8] 22 5 1945 G it 40 X, AR SR 1A T A

o5 o B U, 45 o [MD=—13.32,95% CI( — 3.75,
—2.90), P<<0.001].

a2 3.

AN TR Bl ISF[R] 8 CAT 433V 4H 43

Experimental Cwlwl Mean Difference Mean Difference
Study or Subgroup Mean D ot otal Weight 1dor Rando
1142019 T4 as 4 e a7 4 S% 2388£565,-211)
12582018 173 13 34 208 19 3¢ 60% -35004.27,-273 —
2452019 1625 306 38 2162 411 38  66% -537(7.00,-374 ————
KF2017 17.85 342 85 2137 405 85 59% -352465,-239) —_—
SKER2017 173 13 30 203 17 30 60% -3.00(3.77,-2.23) a—
FHiR2019 1644 271 40 21.35 325 40 58% -4910622,-380) ——
EM2019 2012 132 33 1705 1.35 33 64%  307(243,371) —
ENK2018 1572 032 42 2229 069 42 62% -657(-6.80,-6.34) -
E§2017 172 12 250 208 18 250 62% -3.70£3.97,-3.43) -
Eiem2018 1741 125 55 2026 168 55 64% -3.15(3.70,-260) —
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382019 1906 26 41 228 31 41  58% -3.74(4.98,-250) —
HRI2018 165 287 35 2125 319 35 67% -4750617,-333 ~ ——
512019 1672 3.06 35 2099 396 35 56% -5.27(6.93,-361) I
#kok2018 17.23 381 100 2184 252 100 60% -4.61[551,-3.71) -
BER2017 1763 345 45 2036 413 45  56% -2734430,-1.16] _—
Total (95% CI) 984 984 100.0% -3.67(-4.89,-2.45] -
Heterogeneity. Tau®= 6.28; Chi* = 943.70, of= 16 (P < 0.00001); P= 98% +—

2 4
Test for overall effect Z= 5.8 (P < 0.00001) Favours [experimental] Favours [control]

B9 CATiF5H) Meta 2347 FR PR E
Fig9 Forest plot of Meta-analysis of CAT score

2.3.9 AvEmERE  3WIRR (400 4 ) HE

T AVEIE AL, AN Se i eE R (P<<0.001,
I°=99% ) , R FH BE MR B G I 3800 1 4T 50 BT
Meta 7345 50 W, 100 20 8 I d B e % &
TXP AL, 22 R A Gt & L [MD=—1.49, 95% CI
(—2.82,—0.17),P=0.03], FEWLIE 10, Fi F-4% A SCHREL
T ORI TR AR AT

Experimental Control Mean Difference Mean Difference
ubgr Mean Total Mean Total Weight IV, Ray % CI 1V, Random, 95%
FHT2017 141 027 100 348 142 100 334% -207(235-179 -
EieM2018 03 01 55 069 027 55 339% -0.39(047,-031) L]
wE2017 142 026 45 346 143 45 328% -204(246,-162) —
Total (95% C1) 200 200 100.0% -1.49(-282,-0.17) e
Heterogeneity: Tau®= 1.35; Chi*= 174.86, df= 2 (P < 0.00001); F'= 99%

=13 i 2 A 12
Testfor overall effect Z=2.20 (P = 0.03) Favours [experimental] Favours [control)

10 RUMEMBREE Meta 5347 FR AR E
Fig 10 Forest plot of Meta-analysis of the times of

acute exacerbation
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