
Triple therapy in COPD

서울의대윤호일



TORCH (ICS/LABA VS. ICS or LABA)



INSPIRE (LABA VS LABA+ICS) :EXACERBATION RATES 

Wedzicha JA, et al. Am J Respir Crit Care Med. 2008;177:19-26.  
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FLAME : LAMA/LABA VS. ICS/LABA

Wedzicha et al NEJM 2016



Reducing exacerbation

• ICS/LABA > LABA or ICS (TORCH)

• ICS/LABA = LAMA (INSPIRE) 

• LAMA/LABA > ICS/LABA (FLAME)





• ICS/LABA > LABA or ICS (TORCH)

• ICS/LABA = LAMA (INSPIRE) 

• LAMA/LABA > ICS/LABA (FLAME)

• ICS/LAMA/LABA ? LAMA/LABA or ICS/LABA 

Reducing exacerbation



TRILOGY, TRINITY, TRIBUTE



TRILOGY TRINITY TRIBUTE

Study BDP/FF/GB BDP/FF/GB BDP/FF/GB

Control BDP/FF TIO
BDP/FF+TIO

IND/GLY

n 1360 2600 1600

duration 52w 52w 52w

Primary 
outcome

FEV1 exacerbation exacerbation

TRILOGY, TRINITY, TRIBUTE



 Age 40+ and COPD diagnosis

 FEV1 < 50% + ≥1 moderate or severe exacerbations in the 12 months

 Patients under double therapy for at least 2 months prior to screening

 Symptomatic patients at screening with a CAT score ≥10

Inclusion criteria

Exclusion criteria

 Already on triple therapy (ICS/LABA/LAMA)

 Diagnosis of asthma or history of allergic rhinitis or atopy

 COPD exacerbation in the 4 weeks before screening or during the run-in period

 Clinically significant CV conditions or laboratory abnormalities

TRILOGY, TRINITY, TRIBUTE
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Singh et al. Lancet 2016; 388: 963–73



TRILOGY

Double-blind, randomized, multinational, multicentre, 2-arm parallel-group, active-controlled study 

CHF 5993 (BDP/FF/GB) 100/6/12.5 ㎍ – 2 inhalations bid (n=687)

BDP/FF 100/6 ㎍ – 2 inhalations bid (n=681)

BDP/FF 
100/6 ㎍
2 puff bid

V2V1V0 V3 V5V4 V7V6

W0W-2 W4 W26W12 W52W40

screening

Randomisation

Pre-
screening

Run-in
(2 weeks)

Treatment Period
(52 weeks)

R
1:1



Primary endpoint: Lung Function

Number with available measurements

BDP/FF/GB  686 679 660 642 622 606

BDP/FF 679 669 654 616 597 578

Pre-dose FEV1

†p<0·001 for the difference between BDP/FF/GB and BDP/FF 
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Time since randomisation (weeks)

BDP/FF/GB BDP/FF

Adjusted mean 
difference 
between 

treatments

P value

Baseline 1.096 (0.381) 1.094 (0.393) - -

Week 26
0.082

(0.062 to 0.102)

0.001
(-0.019 to 

0.021)

0.081
(0.052 to 0.109)

P<0.001

Week 52
0.071

(0.050 to 0.093)

0.008
(-0.014 to 

0.030)

0.063
(0.032 to 0.094)

P<0.001



Primary endpoint: Lung Function

2-h post-dose FEV1

Number with available measurements

BDP/FF/GB  683 675 657 631 615 598

BDP/FF 674 660 648 609 590 575
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†p<0·001 for the difference between BDP/FF/GB and BDP/FF 

Time since randomisation (weeks)

BDP/FF/GB BDP/FF

Adjusted mean 
difference 
between 

treatments

P value

Week 26
0.26  

(0.240 to 
0.283)

0.145
(0.123 to 
0.166)

0.117
(0.086 to 
0.147)

P<0.001

Week 52
0.249 

(0.226 to 
0.273)

0.146
(0.122 to 

0.170)

0.103 
(0.069 to 

0.137)
P<0.001



Primary endpoint: TDI focal score

*p<0·01 for the difference between BDP/FF/GB and BDP/FF
#BDI focal score is the baselie value from which TDI focal score is assessed
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Time since randomisation (weeks)

Number with available measurements

BDP/FF/GB  687 680 661 642 622 608

BDP/FF 680 672 651 619 596 579

BDP/FF/GB BDP/FF

Adjusted mean 
difference 
between 

treatments

P value

BDI# focal score 5.27 (1.81) 5.45 (1.82) - -

TDI focal score 
at week 26

1.71 
(1.50 to 1.92)

1.50 
(1.2 to 1.71)

0.21 
(-0.08 to 0.51)

P=0.160

TDI focal score 
at week 52

2.03 
(1.81 to 2.25)

1.81 
(1.59 to 2.04)

0.21 
(-0.10 to 0.53)

P=0.186



Secondary endpoint: Moderate/severe COPD exacerbation rate
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Secondary endpoint: Time to first moderate/severe exacerbation
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BDP/FF/GB  687 669 620 528 465 292

BDP/FF 680 649 588 483 414 265
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Secondary endpoint: adjusted mean change from baseline in SGRQ total score

Number with available measurements

BDP/FF/GB  658 628 601 594 572 559

BDP/FF 644 607 597 558 545 532

*p<0·01 for the difference between BDP/FF/GB and BDP/FF 
†p<0·05 for the difference between BDP/FF/GB and BDP/FF
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Vestbo et al, Lancet 2017; 389: 1919–29



TRINITY

Double-blind, double dummy, randomized, multinational, multicentre, 3-arm parallel-group, active-
controlled study 

CHF 5993 (BDP/FF/GB) 100/6/12.5 ㎍ – 2 puffs bid (n=1078)

BDP/FF 100/6 ㎍ – 2 puffs bid + Tiotropium 18㎍ 1 puff qd (n=538)

Tiotropium
18 ㎍ daily

V2V1V0 V3 V5V4 V7V6

W0W-2 W4 W26W12 W52W40

screening

Randomisation

Pre-
screening

Run-in
(2 weeks)

Treatment Period
(52 weeks)

Tiotropium 18㎍ – 1 puff qd (n=1075)
R

2:2:1



Moderate/severe COPD exacerbation rate
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(0.693, 0.925), p=0.003

RR 1.013
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20% reduction
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Severe COPD exacerbation rate
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RR 0.58
(0.98-0.87), p=0.0088

RR 1.18
(0.77-1.80), p=0.45

RR 0.68
(0.50-0.94), p=0.0174

BDP/FF/G Tiotropium BDP/FF + Tiotropium

No. of exacerbations 88 120 39

No.(%) of patients with exacerbations 75 (7.0%) 99 (9.2%) 35 (6.5%)

Adjusted rate (per pts/year) 0.067 0.098 0.057

Adjusted rate ratio vs. Tio 0.68 (0.49, 0.93) p=0.017 0.58 (0.38, 0.87) p=0.009

Adjusted rate ratio vs. BDP/FF + Tio 1.18 (0.77, 1.80) p=0.447



Time to first moderate/severe COPD exacerbation

BDP/FF/G 

Tiotropium

BDP/FF + Tio

BDP/FF/G vs tiotropium: HR 0.4 (95% CI 0.72–0.97; p=0.0154) 
BDP/FF/G vs open triple: HR 1.06 (0.88–1.27; p=0.57) 
BDP/FF + Tio vs tiotropium: HR 0.79 (0.66–0.95; p=0.0122) 
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BDP/FF/G 1077 1044 955 851 748 426

Tiotropium 1074 986 875 766 675 374

BDP/FF + Tio 538 520 484 426 381 223



Pre-dose morning FEV1 (L)

BDP/FF/G 

Tiotropium

BDP/FF + Tio

0

0.02

0.06

0.14

0 4 12 26 40 52

FE
V

1
 a

d
ju

st
ed

 m
ea

n
 c

h
an

ge
 f

ro
m

 b
as

el
in

e 
(L

)

0.08

0.10

Time since randomization (weeks)

0.12

0.04

-
0.02

*

* *

*

* *
*

***

*p<0.001 vs Tiotropium

39% 38%

28% 27%

38% 39%

0

10

20

30

40

50

Week 26 Week 52

%
 o

f 
 r

es
p

o
n

d
er

s

BDP/FF/G
(n=1077)

Tiotropium
(n=1074)

BDP/FF+Tio
(n=538)

Responder Analysis
(≥100 mL increase from baseline)

Odds Ratio

Week 26 Week 52

BDP/FF/G vs 
Tiotropium

1.61 (1.34–1.93); 
p<0.0001 

1.62 (1.35–1.95); 
p<0.0001 

BDP/FF/G vs 
BDP/FF+Tio

1.04 (0.84–1.30); 
p=0.69 

0.95 (0.76–1.18); 
p=0.63 

BDP/FF+Tio vs 
Tiotropium

1.54 (1.23–1.92); 
p=0.0001 

1.71 (1.37–2.13); 
p<0.0001 



Papi A et al. Lancet 2018;391:1076-1084



TRIBUTE

CHF 5993 (BDP/FF/G) 87/5/9 ㎍ – 2 puffs bid (n=768)

IND/GLY 85/43 ㎍ – 1 caps. qd (n=764)

IND/GLY
(85/43 ㎍)
1 caps. qd

V2V1V0 V3 V5V4 V7V6

W0W-2 W4 W26W12 W52W40

screening
Randomisation

Pre-
screening

Run-in
(2 weeks)

Treatment Period
(52 weeks)

Double-blind, Double-dummy, Randomized, Multinational, multicentre, 2-arm parallel group, Active-controlled

R
1:1



Moderate to severe exacerbation
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Secondary Endpoint: Lung Function

*p<0·05 vs IND/GLY.
†p<0·01 vs IND/GLY. 

Adjusted mean difference between treatments (mL)

8 32 20 32 19 22

Number with available measurements

BDP/FF/G 761 754 737 718 694 988 757

IND/GLY 767 758 742 712 677 652 760
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Secondary Endpoint: SGRQ

Adjusted mean difference between treatments

-1.96 -1.75 -1.43 -1.62 -1.64 -1.68

Number with available measurements

BDP/FF/G 763 757 740 722 695 667 760

IND/GLY 768 762 744 716 679 654 763

*p<0·05 vs IND/GLY.
†p<0·01 vs IND/GLY. ‡p≤0·001 vs IND/GL
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IMPACT trial

•N=10,355 patients

• Symptomatic COPD with high exacerbation risk

• ICS/LAMA/LABA vs. ICS/LABA vs. LAMA/LABA

•1yr (52w)

•Rate of mod/severe exacerbations



IMPACT trial: inclusion

• Age ≥ 40

• CAT ≥ 10

• FEV1<50% AND ≥1 m/s exacerbation

• FEV1 50%-80% AND ( ≥ 2 m. exacerbation or ≥ 1 s. exacerbation) 

• Prev. medication (inc. ICS) allowed during run-in period







IMPACT: Reduction in m/s exacerbations

UMEC/VI

n = 2,069

Annual rate of 

moderate/severe 

exacerbations

FF/UMC/VI

n = 4,145
FF/VI

n = 4,133

0.91
1.07

1.21
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2.0

15% 

reduction
p < 0.001

25% 

reduction
p < 0.001

Adapted from Lipson DA, et al. N Engl J Med. 2018;378:1671–1680.



IMPACT – FEV1 and SGRQ



• 1 moderate and 0 severe exacerbations • ≥2 moderate and/or ≥1 severe exacerbations
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• ICS/LABA > LABA or ICS (TORCH)

• ICS/LABA = LAMA (INSPIRE) 

• LAMA/LABA > ICS/LABA (FLAME)

• ICS/LAMA/LABA > LAMA/LABA or ICS/LABA (IMPACT)

Reducing exacerbation



IMPACT – Adverse Events



TRINITY: Safety

BDP/FF/GB
N=1077

Tiotropium
N=1076

BDP/FF+Tio
N=537

Deaths 20 (1.9%) 29 (2.7%) 8 (1.5%)

Serious AEs 140 (13%) 164 (15%) 68 (13%)

COPD exacerbations 76 (7.1%) 100 (9.3%) 35 (6.5%)

Pneumonia 21 (1.9%) 14 (1.3%) 9 (1.7%)

AEs 594 (55%) 622 (58%) 309 (58%)

COPD exacerbations 351 (33%) 383 (36%) 167 (31%)

Nasopharyngitis 57 (5.3%) 66 (6.1%) 20 (3.7%)

Headache 43 (4.0%) 41 (3.8%) 18 (3.4%)

Dypnoea 23 (2.1%) 37 (3.4%) 8 (1.5%)

Pneumonia 28 (2.6%) 19 (1.8%) 12 (2.2%)

Cough 18 (1.7%) 23 (2.1%) 9 (1.7%)

Viral RTI 15 (1.4%) 15 (1.4%) 13 (2.4%)



TRIBUTE: Safety

80% of pneumonia were confirmed by imaging



IMPACT: Cumulative number of pneumonias and moderate/severe 
exacerbations1-3

1. Lipson DA, et al. ATS 2018 (oral primary presentation) #A1014; 2. GlaxoSmithKline. Data on file. RF/TLY/0053/18(1); 3. Lipson DA, et al. N Engl J Med. 2018;378:1671–1680; 4. Kew KM & Seniukovich A. Cochrane
Database Syst Rev. 2014;3:CD010115; 5. European Medicines Agency. PRAC reviews known risk of pneumonia with inhaled corticosteroids for chronic obstructive pulmonary disease. Available at: 
http://www.ema.europa.eu/docs/en_GB/document_library/Press_release/2016/03/WC500203476.pdf. (accessed August 2018); 6. Suissa S, et al. Thorax. 2012;67:957–963.
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FULFIL trial

• ICS/LABA/LAMA (FF/UMEC/VI) vs. ICS/LABA (BUD/FOR)

• 24w

• 1,810

• Co-primary
• FEV1

• SGRQ

AJRCCM 2017;196(4):438



Change from baseline, trough FEV1



Annual COPD exacerbation rates



Side effects (FF/UMEC/VI vs. BUD/FOR)



Pascoe S et al. Lancet Respir Med 2015;3:435-42 

BLOOD EOSINOPHILS AS A BIOMARKER FOR ICS RESPONSE



IMPACT: exacerbation frequency and blood eosinophils 

Pascoe S, et al. ERS 2018. #OA2127. 
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Smoking status and blood eosinophils on difference in m/s exacerbations
(FF/UMEC/VI vs. UMEC/VI)

Pascoe S, et al. ERS 2018. #OA2127
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KRONOS study

•N=3,047 patients

•Symptomatic COPD with low exacerbation risk

• ICS/LAMA/LABA(MDI) vs. LAMA/LABA(MDI)

vs. ICS/LABA (MDI) vs. ICS/LABA (DPI) 

•6 mon

•FEV1



FEV1 AUC



∆ trough FEV1



Time to 1st exacerbation





TRINITY: Subgroup analysis (mod./severe exacerbation)

Very severe (ITT) (n=457)

Favors BDP/FF/G Favors tiotropium

Severe (ITT) (n=1694)

Male (ITT) (n=1658)

Female (ITT) (n=493)

Ex-smokers (ITT) (n=1133)

Current smokers (ITT) (n=1018)

Reversibility ≤12% (ITT) (n=1524)

Reversibility >12% (ITT) (n=627)

Chronic bronchitis (ITT) (n=1088)

Emphysema (ITT) (n=582)

Mixed (ITT) (n=464)

Eosinophils <0.2x109/L (n=1310)

Eosinophils ≥0.2x109/L (n=841)

Eosinophils < 2% (n=896)

Eosinophils ≥ 2% (n=1254)

1 exacerbation in prev 12m (n=1708)

>1 exacerbation in prev 12m (n=443)

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

Overall (ITT) (n=2151)
0.801

0.882

0.762

0.846

0.829

0.702

0.782

0.824

0.896
0.662

0.836

0.724

0. 933

0.700

0.917

0.789

0.879

Adjusted rate ratio

0.775

0.809

0.641

0.619

Age <65 years (n=1192)

Age ≥75 years (n=222)
Age 65-74years (n=737)

BDP/FF/G vs tiotropium

Ref. TRINITY_Supplementary appendix 



Ref. TRIBUTE_Supplementary appendix 
Favors BDP/FF/G Favors IND/GLY

Post-bronchodilator FEV1 at screening
< 30% (n=314)

≥ 30% (n=1218)

Male (n=1100)

Female (n=432)

Ex-smokers (n=849)

Current smokers (n=683)

Reversibility ≤12% (n=1025)

Reversibility >12% (n=507)

Chronic bronchitis (n=855)

Emphysema (n=462)

Mixed (n=215)

Eosinophils <0.2x109/L (n=748)

Eosinophils ≥0.2x109/L 
(n=782)

Eosinophils < 2% (n=512)

Eosinophils ≥ 2% (n=1018)

1 exacerbation in prev 12m (n=1238)

>1 exacerbation in prev 12m (n=294)

p=0.010

p=0.974

p=0.781

p=0.057

p=0.244

p=0.029

p=0.685

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

Overall (ITT) (n=1532)

Overall (PP) (n=1479)

0.848

0.849

0.943

0.809

0.900

0.741

0.895

0.778

0.854

0.868

0.752

0.995

0.939

0.802

0.962

0.872

0.806

0.943

0.806

Adjusted rate ratio

TRIBUTE: Subgroup analysis (mod./severe 
exacerbation)

BDP/FF/G vs IND/GLY



Conclusion

• Triple therapy can reduce exacerbations in COPD patients 

with high risk of exacerbation compared to ICS/LABA, 

LABA/LAMA

• ICS (esp. fluticasone) is associated with increased pneumonia

• ICS response is associated blood eosinophil


