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Efficacy and Safety of Single —Inhaler Triple Therapy in the Treatment of Chronic Obstructive

Pulmonary Disease: A Meta — Analysis
LUO Haiyan, JIANG Bing, LIU Sha
( Yongchuan Hospital of Chongqing Medical University, Chongging, China  402160)
Abstract: Objective To systematically evaluate the efficacy and safety of single —inhaler triple therapy in the treatment of chronic ob-
structive pulmonary disease (COPD). Methods PubMed, Embase, The Cochrane Library, CNKI, VIP and WanFang databases were searched
to collect the randomized controlled trials(RCTs) related to the treatment of COPD, which were divided into the experimental group
(single — inhaler triple therapy) and the control subgroups [inhaled glucocorticoid/long —acting B — agonists(LABA) group, LABA /
long — acting anticholinergic drugs group,open triple group]. The methodology was evaluated by the Cochrane Handbook and Meta — anal-
ysis was performed by RevMan 5.3 software. Results A total of 9 RCTs and 20 326 patients were included. Compared with those in

the control groups,the annual acute exacerbation rate of moderate and severe in the experimental group was significantly lower [ OR =
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0.62,95% CI(0.49,0.79), P < 0.000 1], the SGRQ score in the experimental group was significantly lower| MD = —0.99,95% CI
(-1.58,-0.40), P=0.001],the forced expiratory volume in one second(FEV,) in the experimental group was significantly increased
[ MD =0.06,95% CI1(0.03,0.08), P < 0.000 01], the incidence of adverse reactions in the experimental group was similar[ OR =
0.48,95% CI(0.24,0.98), P=0.04], and the incidence of pneumonia in the experimental group was similar[ OR =1.20, 95% CI
(0.98,1.47), P=0.07]. Conclusion Single — inhaler triple therapy is effective and safe in the treatment of patients with COPD,which

can significantly improve patients’ lung function, quality of life and treatment compliance,and indirectly reduce patients’ economic bur-

den and medication error rate.

Key words: chronic obstructive pulmonary disease;single — inhaler;triple therapy;efficacy;safety ; Meta — analysis
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Fig. 1 Literature screening flow chart LABA/LAMA gﬁgéf% tbﬁ,%ﬁi@ﬁ%ﬂ“%%ﬂ( P<0. 05);
F1  WNEBIEARFFE
Tab.1 Basic characteristics of included literature
ARAE  ARED ABAE en ki SEHAE) ARl #A0)  125ERE
REGAL  FHER0E) HAE  REERL BHER0Y) BRI(H)
SINGH ¥ 2016 % A BDP/FOR/GB 03.3 687  BDP/FOR 63.8 681 52 7 0-0
LIPSON ¢ 2017 % A FF/UMEC/ V1 04.2 911 BUD/FOR 63.7 899 2% 6 -0
VESTBO %" 2017 % A BDP/FOR/GB 63.4 1078 BDP/FOR +TI0 62.6 538 52 7 0-0
BREMNER % 218 % A FF/UMEC/ V1 66.7 527 FF/VI+UMEC 65.9 528 2% 5 0,0-0
FERGUSON £/ 2018 % A BUD/GB/FOR 64.9 640 GB/FOR 65.1 627 PR
%4 7 0,0,0-0
BUD/FOR 65.2 316
LIPSON %" 2018 % A FF/UMEC/ V1 65.3 4151 FF/VI 65.3 4134
UMEC/VI 65.2 2070 2 ) 0.0-0
PAPI 51 2018 % A BDP/FOR/GB 04.4 764 IND/GB 64.5 768 52 7 0-@
FERGUSON £ 2020 % A FF/UMEC/ VI 65.4 363 BUD/FOR +TI0 64.9 365 12 7
FF/UMEC/VI 65.5 366 BUD/FOR+TI0 65.1 366 12 7 0.6.6-0
RABE %11 2020 % A BUD/GB/FOR 64.6 2157 GB/FOR 64.8 2143 " 6 9-0
BUD/FOR 64.6 2151

E:AHMMRE $ P Sk BDP A MBS FORAY , FOR 4§ B B4R 3E4F ¥ ,GB A #6154, FF A4 HE AR F 4>, UMEC A 3
B, VIA % 245 Y BUD A A A48, TIO AwRieif s IND A 3 A4 Y .
Note: A is a randomized double blind multicenter test; BDP is beclomethasone propionate, FOR is fumottro fumarate, GB is glonbromonium, FF is

fluticasone furoate, UMEC is umeclidinium bromide, VI is vilanterol,BUD is budinette,TIO is thiotropium,IND is indarterol.

Experimental Control Mean Difference Mean Difference

or ot n otal v, d % CI IV, Random, 95% CI
5.1.1 U ¥ vs ICSILABA
Dave Singh 2016 0.071 0.2875 687 0008 02927 680 8.8% 0.06 [0.03, 0.09] —_—
David A Lipson 2017 0126 0.2477 210 -0.053 02535 220 7.2% 0.18(0.13,0.23] —
David A Lipson 2018 0.094 0.2368 3366 -0.003 0254 3060 10.3% 0.10[0.08,0.11) o~
Gary T Ferguson 2018 0.147 01621 622 0073 01594 300 96% 0.07 (0.05,0.10] R
Subtotal (95% CI) 4885 4260 35.9% 0.10[0.07, 0.13]) -
Heterogeneity: Tau®= 0.00; Chi*= 19.57, df= 3 (P = 0.0002), F= 85%
Test for overall effect Z=6.12 (P < 0.00001)
5.1.2 - W MK vs LABALAMA
Alberto Papi 2018 -0.029 042 764 -0.048 046 768 75% 0.02 [-0.02, 0.06] ]
David A Lipson 2018 0.094 0.2368 3366 0.04 02363 1490 10.2% 0.05[0.04, 0.07] -
Gary T Ferguson 2018 0.147 01621 622 0125 01618 601 9.9% 0.02 (0.00, 0.04] R
Subtotal (95% CI) 4752 2859 27.6% 0.03 [0.01, 0.06] -
Heterogeneity. Tau®= 0.00; Chi*=8.18, df= 2 (P = 0.02), F=76%
Test for overall effect Z= 2.66 (P = 0.008)
5.1.3 PR K vs B K
Gary T. Ferguson (A) 2020 004 01703 344 -0018 0174 340 9.3% 0.06 [0.03,0.08] —
Gary T. Ferguson (B) 2020 0.024 0.1851 346 -003 0183 343 9.1% 0.05(0.03,0.08) —
Jergen Vestbo 2017 0.082 0.2802 985 0.085 02781 495 89% -0.00(-0.03,003] T
Peter R. Bremner 2018 0107 0.2284 527 0.081 02286 528 9.1% 0.03 [-0.00, 0.05] S
Subtotal (95% CI) 2202 1706  36.5% 0.03[0.01, 0.06] ->
Heterogeneity: Tau®= 0.00; Chi*= 11,34, df= 3 (P = 0.01); I*= 74%
Test for overall effect Z= 2.48 (P = 0.01)
Total (95% CI) 11839 8825 100.0% 0.06 [0.03, 0.08] >
Heterogeneity: Tau® = 0.00; Chi*= 105.20, df = 10 (P < 0.00001); F= 90% ey o o o2

Test for overall effect Z= 5.00 (P < 0.00001)
Test for subaroup differences: Chi*= 11.47. df= 2 (P = 0.003). F= 82.6%

B2 H1PANFISEREELTLE Meta 55T HRME

Fig. 2 Forest plot of Meta —analysis: FEV: change from baseline

Favours [experimental] Favours [control]
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Experimental
D

hgr ot

6.1 P ‘%E{!ivs ICSLABA

Dave Singh 2016 -5.14 142422
David A, Lipson 2017 -486 134219
David A. Lipson 2018 -55 13225
Gary T Ferguson 2018 75 11.712
Klaus F. Rabe 2020 -65 1139

Subtotal (95% CI)

687
182
3318
621
2076
6884

Control

-3.45
-19
-3.7
=71
-4.9

14.2422
13.4601
141115
10.53
11.228

Heterogeneity. Tau*= 0.00, Chi*= 3.37, df=4 (P = 0.50); F= 0%

Testfor overall effect: Z= 7.30 (P < 0.00001)

6.1.2 5 W% =ik vs LABALAMA

Alberto Papi 2018 -3.51 227
David A. Lipson 2018 -65 13225
Gary T Ferguson 2018 75 11712
Klaus F. Rahe 2020 -65 11391
Subtotal (95% CI)

764
3318
621
2076
6779

228
13.7859
11.465
11.336

-1.86
-37
-6.3
-51

Heterogeneity. Tau*= 0.00; Chi*= 0.79, df= 3 (P = 0.85), F= 0%

Testfor overall effect Z=6.18 (P < 0.00001)

6.1.3 WA =k vs BN

Gary T. Ferguson (A) 2020 -1.2  9.4629
Gary T. Ferguson (B) 2020 -1.5 10394
Jorgen Vestbo 2017 -5.2 11.4264
Peter R. Bremner 2018 -5.8 13.4694

Subtotal (95% CI)

344
343
1026
527
2240

-1.3
-15
=71
-4.9

9.4353
10.3789
11.6187
13.4821

Heterogeneity. Tau*= 1.01, Chi*= 8.62, df= 3 (P = 0.03), F= 65%

Test for overall effect: Z= 0.56 (P = 0.58)

Total (95% CI)

15903

Heterogeneity: Tau*= 0.72; Chi*= 39.91, df= 12 (P < 0.0001), F=70%

Test for overall effect. Z= 3.29 (P = 0.001)

Testfor subaroup differences: Chi*=8.95. df=2 (P =0.01.F=77.7%

B3

680
174
3060
298
2017
6229

768
1490
595
2056
4909

342
342
521
528
1733

12871

WA EE RN, A =45 1ICS/LABA 41 |
LABA/LAMA 41 4%, 22 R it X (P<0.05);
IR R, 2 RIS L (P>0.05) . 1F
LA 4,

ifi 9 % A= % A 9 USRS - IR IE 25 R R il R

Mean Difference
ndom, 95%

69% -1.69(-3.20,-018) ———————
33% -27015.49,000) ¢
10.8% -1.80 [-2.47,-1.13] —_—
69% -0.401.91,1.11] —
10.7% -1.60[-2.29,-0.91] —_—
38.5% -1.62[-2.05,-1.18] >
44%  -1.651-3.93,063] ¢
10.0% -1.80 [-2.63,-0.97] —_—
7.8%  -1.20 }2.50,0.10) —_—
10.7%  -1.40 [-2.09,-0.71] —_—
32.9% -1.52[-2.00,-1.04] -
73%  0.10F1.31,1.51] —
67% 0.0 F1.56,1.56]
82%  190(0.68,312
6.4% -0.90[2.53,0.73] —
28.6%  0.35[-0.87, 1.57] ——eeniie—
100.0% -0.99[-1.58,.0.40] -
2 1 2

Favours [experimental] Favours [control]

EFEHREETFSRELLEUN Meta 51T 2R E

Fig.3 Forest plot of Meta —analysis: SGRQ change from baseline

Experimental Control Odds Ratio 0dds Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
2.1.1 UG A s =)k vs ICSLLABA
Dave Singh 2016 282 687 360 680 91% 0.62(0.50,0.77) o
David A. Lipson 2017 200 907 303 892 91% 0.55 [0.45, 0.68) -
David A. Lipson 2018 1990 4145 2149 4133 97% 0.85(0.78, 0.93) -
Gary T Ferguson 2018 204 639 176 34 87% 0.67 [0.51,0.88] -
Klaus F. Rabe 2020 1000 2137 1172 2131 956% 0.85[0.76, 0.96) =)
Subtotal (95% Cl) 8515 8150 46.1% 0.71[0.60, 0.84] L
Total events 3856 4160
Heterogeneity: Tau®= 0.03; Chi*= 22.46, df= 4 (P = 0.0002); F= 82%
Test for overall effect: Z= 3.93 (P < 0.0001)
2.1.2 U A =) vs LABALAMA
Alberto Papi 2018 382 764 453 768 9.2% 0.70 (0.57, 0.85) -
David A Lipson 2018 1890 4145 1076 2069 Q6% 0.85(0.77, 0.95) -
Gary T Ferguson 2018 204 B33 594 625 7.7% 0.04 (0.03,0.07) T
Klaus F. Rabe 2020 1000 2137 1145 2120 96% 0.89(0.79, 1.00] -
Subtotal (95% Cl) 7685 5582 36.1% 0.41[0.21, 0.80] -
Total events 3756 3268
Heterogeneity: Tau®= 0.47; Chi*= 216.44, df= 3 (P < 0.00001); *= 93%
Test for overall effect: Z= 2.60 (P = 0.009)
2.1.3 UM I ve BGOSR =0
Jergen Vestho 2017 495 1077 242 538 91% 1.04 [0.85,1.29] T
Peter R. Bremner 2018 129 527 142 528 87% 0.88 (0.67,1.16) -r
Subtotal (95% Cl) 1604 1066 17.8% 0.98 [0.83, 1.16] ¢
Total events 624 384
Heterogeneity: Tau®= 0.00; Chi*= 0.89, df=1 (P = 0.35); F= 0%
Test for overall effect. Z= 0.24 (P=0.81)
Total (95% CI) 17804 14798 100.0% 0.62 [0.49, 0.79] L 2
Total events 8236 7812
Heterogeneity: Tau®= 0.15; Chi*= 244 65, df= 10 (P < 0.00001); F= 96% 0 =02 071 1=0 510

Test for overall effect: Z= 3.90 (P < 0.0001)

Test for subaroun differences: Chi*=11.14.df= 2 (P=0.004). F=82.1%

B R RS P EEF 2 MERK Meta 53 HT R E

B4

Favours [experimental] Favours [control]

Fig. 4 Forest plot of Meta — analysis: Annual acute exacerbation rate of moderate and severe COPD
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Control

Vel

Study or Subgroup
31—k = MK vs ICSILABA

Dave Singh 2016 23 687 18 680 6.3%
David A. Lipson 2017 20 911 7 893  4.0%
David A. Lipson 2018 M7 151 292 4134 152%
Gary T Ferguson 2018 12 639 6 314 33%
Klaus F. Rabe 2020 90 2144 96 2136 12.4%
Subtotal (95% CI) 8532 8163 41.1%
Total events 462 419

Heterogeneity: Tau*= 0.02, Chi*=6.15, df=4 (P=0.19), F= 35%
Test for overall effect Z= 0.94 (P = 0.35)

3.1.2 W% = iK% vs LABALAMA

Alberto Papi 2018 28 764 27 768 7.5%
David A. Lipson 2018 N7 415 97 2070 13.7%
Gary T Ferguson 2018 12 639 10 625 4.2%
Klaus F. Rabe 2020 90 2144 48 2125 11.0%
Subtotal (95% CI) 7698 5588 36.4%
Total events 447 182

Heterogeneity: Tau*= 0.01; Chi*= 3.96, df=3 (P=0.27), F= 24%
Testfor overall effect Z= 3.91 (P < 0.0001)

3A3 AR =M vs BRI =K

Gary T. Ferguson (A) 2020 28 1077 12 537 56%
Gary T. Ferguson {(B) 2020 14 527 21 528 5.6%
Jargen Vestbo 2017 28 1077 12 537 56%
Peter R. Bremner 2018 14 527 21 528 56%
Subtotal (95% CI) 3208 2130 22.4%
Total events 84 66

Heterogeneity: Tau®*= 0.00; Chi*= 2.68, df= 3 (P =0.44), F=0%
Test for overall effect Z= 0.74 (P = 0.46)

Total (95% CI) 19438

Total events 993 667
Heterogeneity: Tau®= 0.06;, Chi*= 28.73, df= 12 (P = 0.004), F=58%
Test for overall effect Z=1.81 (P = 0.07)

Testfor subaroun differences: Chi*=896.df=2(P=00N.F=777%

15881 100.0%

1.27 (0.68, 2.39] T
2.86[1.20, 6.80)
1.09(0.92, 1.28]
0.98 (0.37, 2.64]
0.93(0.69, 1.25)
1.12[0.89, 1.40]

1.04(0.61,1.79) —
1.68(1.33,2.12)
1.18(0.50, 2.74] —
1.90[1.33, 2.71]
1.58[1.26, 1.99]

117 (0.59, 2.32) ——
0.66 (0.33,1.31] —
1.17(0.59, 2.32) S
0.66 (0.33,1.31] —
0.88[0.62, 1.24] <
1.20[0.98, 1.47) r
0.01 01 1 10 100

Favours [experimental) Favours [control]

B 5 MiREERR Meta 3T FRKE

Fig.5 Forest plot of Meta — analysis: The incidence of pneumonia
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Experimental
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Control
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David A, Lipson 2017
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1368 2144 1377 2136 85%
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2478 5070
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Fig. 6 Forest plot of Meta —analysis: The overall incidence of ADR
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Fig.7 Inverted funnel plot for bias analysis of pneumonia incidence
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