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THE EFFECTIVENESS OF TRIPLE THERAPY IN 

RCT AND REAL WORLD EVIDENCE IN 

PATIENTS WITH COPD

한림대학교강동성심병원
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These slides were not developed by GSK and the external speaker is responsible for any necessary third party consents.
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Overview of Triple therapy pivotal studies 
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IMPACT : A landmark trial in symptomatic patients with COPD and a history of 

exacerbation1,2

1. Pascoe SJ, et al. Eur Respir J. 2016;48:320–330; 2. Lipson DA, et al. N Engl J Med. 2018;378:1671–1680 (including supplementary appendix); 

3. Trelegy Ellipta Prescribing Information

First to compare single inhaler Triple Therapy with a LAMA/LABA (UMEC/VI) and with an ICS/LABA (FF/VI)

R

FF/UMEC/VI 100/62.5/25 µg once daily* (n = 4151) 

UMEC/VI 62.5/25 µg once daily* (n = 2070)

FF/VI 100/25 µg once daily* (n = 4134) 
Current 

COPD meds

2 weeks

Follow-up

1 week

52 weeks
Double-blind

Co-primary treatment comparisons 

(ITT population)

- Annual rate of on-treatment moderate/severe exacerbations: 

- FF/UMEC/VI vs FF/VI

- FF/UMEC/VI vs UMEC/VI

Secondary endpoints included:
- Trough FEV1 and SGRQ

- Time To First on-treatment moderate/severe exacerbation

- Annual moderate/severe exacerbation by EOS

Other endpoints included:
- Time to death from any cause



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

This graph has been independently created by GSK from the original data.

Significant reduction in moderate/severe exacerbations 

Triple vs dual

UMEC/VI

62.5/25 µg

n = 2,069
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FF/UMEC/VI

100/62.5/25 µg

n = 4,145

FF/VI

100/25 µg

n = 4,133
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15% relative reduction
(95% CI: 10, 20) p < 0.001

Absolute reduction: 0.16

25% relative reduction
(95% CI: 19, 30) p < 0.001

Absolute reduction: 0.30

FF/UMEC/VI 100/62.5/25 µg

FF/VI 100/25 µg

UMEC/VI 62.5/25 µg





Reduction in severe (hospitalised) exacerbations 

Triple vs dual

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

This graph has been independently created by GSK from the original data.
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Absolute reduction: 0.02
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UMEC/VI

62.5/25 µg

n = 2,069

FF/UMEC/VI

100/62.5/25 µg
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Mod to severe exacerbation in prior ICS users & nonusers 

Han MK et al. AJRCCM 2020

No ICS use 

at screen

ICS use at 

screen

FF/UMEC/VI

Reducing mod/sev

ere AECOPD 

vs UMEC/VI

• Prior ICS user :    

29%  (P<0.001)

• Prior ICS nonuser: 

12% (P=0.115)



Severe exacerbation in prior ICS users & nonusers 

Han MK et al. AJRCCM 2020



Annual rate of on-treatment moderate or severe exacerbations (post-hoc analysis) 

according to exacerbation history in the year prior to screening

Halpin DMG;Eur Respir J;2020;55;1-12



Annual rate of on-treatment severe exacerbations (post-hoc analysis) 

according to exacerbation history in the year prior to screening

Halpin DMG;Eur Respir J;2020;55;1-12



Rate of on-treatment moderate/severe exacerbations by age group

Hanania NA, et al. CHEST 2021; 159(3):985-995



Reduction in clinically important deterioration (CID) risk (time to first) with fluticasone furoate/

umeclidinium/vilanterol (FF/UMEC/VI) versus FF/VI

Han MK, et al ERJ open research ;2021;7;00663-2020



Reduction in clinically important deterioration (CID) risk (time to first) with fluticasone furoate/

umeclidinium/vilanterol (FF/UMEC/VI) versus UMEC/VI

Han MK, et al ERJ open research ;2021;7;00663-2020
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Lipson DA et al, NEJM 2018;378;1671-1680(including supplementary appendix)

This graph has been independently created by GSK from the original data.

Results could support a positive benefit : risk profile
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n = 3,898

n = 208
n = 356

n = 3,428

FF/UMEC/VI 100/62.5/25 µg

UMEC/VI 62.5/25 µg 

Pneumonia events taken in context with exacerbation events could 

support a positive benefit: risk profile with FF/UMEC/VI

Number needed to treat

• For every 4 patients treated for 

1 year, FF/UMEC/VI could help 

prevent 1 moderate/severe 

exacerbation vs UMEC/VI

• For every 16 patients treated for 

1 year, FF/UMEC/VI could help 

prevent 1 severe exacerbation vs 

UMEC/VI

Number needed to harm

• For every 33 patients treated for 

1 year, FF/UMEC/VI may cause 

1 pneumonia AESI vs UMEC/VI



Risk of Exacerbation and Pneumonia 

Triple vs FF/VI

Dransfield et al. Ann ATS 2021



Risk of Exacerbation and Pneumonia 

Triple vs UMEC/VI

Dransfield et al. Ann ATS 2021
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All cause mortality by triple therapy or ICS use at screening

Reference : Lipson DA;American Journal of Respiratory and Critical Care Medicine;2020;201;1508-1516
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How can eosinophils guide the use of Triple Therapy?

Pascoe S, et al. Lancet Respir Med. 2019;7:745–756 (including Supplementary Appendix).

Reprinted from Lancet Respir Med., vol. 7, Pascoe S, et al. Blood eosinophils and treatment response with triple and dual combination therapy in chronic obstructive 

pulmonary disease: analysis of the IMPACT trial, 745–756, 2019, with permission from Elsevier. 

FF/UMEC/VI benefit is observed 

at EOS level ≥100 cells/µL

• The greater the eosinophil level 

the greater the benefit from an 

ICS-containing medication 

• At an EOS level of <100 

cells/µL, patients are less likely 

to benefit from an 

ICS-containing medication*
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Pascoe S, et al. Lancet Respir Med. 2019;7:745–756 (including Supplementary Appendix).

Reprinted from Lancet Respir Med., vol. 7, Pascoe S, et al. Blood eosinophils and treatment response with triple and dual combination therapy in chronic obstructive 

pulmonary disease: analysis of the IMPACT trial, 745–756, 2019, with permission from Elsevier. 

Moderate or severe exacerbations (B)                                           Severe exacerbations (C)

0·56 (0·47 to 0·66) at counts 

of 310 cells per μL or more

Eosinophil counts greater 

than approximately 100 cells per 

µL (RR at 100 eosinophils 

per µL 0·88 [95% CI 0·80–0·97])
Treatment differences for the rate of severe 

exacerbations (ie, exacerbations requiring 

hospitalisation) showed a similar pattern 
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Pascoe S, et al. Lancet Respir Med. 2019;7:745–756 (including Supplementary Appendix).

Reprinted from Lancet Respir Med., vol. 7, Pascoe S, et al. Blood eosinophils and treatment response with triple and dual combination therapy in chronic obstructive 

pulmonary disease: analysis of the IMPACT trial, 745–756, 2019, with permission from Elsevier. 

Moderate or severe exacerbations (B)                                           Severe exacerbations (C)

In former smokers, ICS benefits were observed at all blood eosinophil counts when comparing triple therapy with 

umeclidinium–vilanterol, whereas in current smokers no ICS benefit was observed at lower eosinophil counts, less 

than approximately 200 eosinophils per µL 
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Pascoe S, et al. Lancet Respir Med. 2019;7:745–756 (including Supplementary Appendix).

Reprinted from Lancet Respir Med., vol. 7, Pascoe S, et al. Blood eosinophils and treatment response with triple and dual combination therapy in chronic obstructive 

pulmonary disease: analysis of the IMPACT trial, 745–756, 2019, with permission from Elsevier. 

Between-treatment differences in moderate or severe exacerbations 

requiring only antibiotics (A),                                 only oral corticosteroids (B)



Hazard ratio (95% CI) for a first CID up to week 52 according to baseline blood eosinophil

count assessed as a continuous variable using a) the three-component definition using the 

SGRQ (CIDSGRQ) and b) the three-component definition using the CAT (CIDCAT)

Han MK, et al ERJ open research ;2021;7;00663-2020

This relationship was driven by increased reduction in risk of moderate/severe exacerbation events 

with FF/UMEC/VI versus UMEC/VI at higher blood eosinophil counts, as there was no detectable 

relationship between blood eosinophil counts and reduction in the risk of lung function or health status 

deterioration with FF/UMEC/VI versus UMEC/VI



Effects of Prior Exacerbation history and Eosinophil Count on Efficacy

Halpin DMG;Eur Respir J;2020;55;1-12

Single    

moderate

Severe

FF/UMEC/VI reduce

mod/severe 

Exacerbation  

vs 

UMEC/VI

- single moderate 18% 

- frequent moderate 29%

- severe 26% 

Frequent    

moderate
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Patients in UK Primary Care of Dual Bronchodilator RCT 

Inclusion and Exclusion Criteria 

Halpin et al. Resp Res 2016;17:120



46 Reference: NY Jeong et, al. Cardiovasc Prev Pharmacother. 2020 Jul;2(3):85-98

Relationships among the explanatory clinical trials, observational study, 

and pragmatic clinical trials

Continuum
Randomization 

Comparability between 

patient groups 

Real-world evidence
Relative effectiveness of 

treatment in the real world
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48 Reference: Halpin DMG;ERJ Open Research;2021;1-46

INTREPID

INVESTIGATION OF 

TRELEGY 

EFFECTIVENESS USUAL 

PRACTICE 

DESIGN
Spain

Germany

Netherlands

United Kingdom

Sweden

The Clinical Effectiveness of Fluticasone Furoate/Umeclidinium Bromide/Vilanterol in 

a Single Inhaler (ELLIPTA)* when Compared with Non-ELLIPTA Multiple Inhaler 
Triple Therapies (MITT) in COPD Patients Within a Usual Care Setting
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Study design

Recent history of life-threatening conditions

Patients with resolution of an exacerbation <2 weeks prior to first visit

Long-term use of oral corticosteroids 

Limited exclusion criteria

≥40 years of age and documented 

physician diagnosis of COPD

Patients receiving at least 

60 days in the 16 weeks prior to 

randomisation non-Ellipta MITT 

or LAMA+LABA or ICS+LABA
At least one moderate/severe 

COPD exacerbation in the 

3 years prior to randomisation CAT ≥10 

Patient population

Randomised, open-label, parallel-group, 
multicentre, effectiveness Phase IV study 
of 24-weeks duration stratified by prior medication 
group

1. Halpin DMG;ERJ Open Research;2021;1-46
2. Worsley S;ERJ Open Research;2019;5;1-9 

Randomisation : stratified 

based on previous treatment 

(ICS+LABA, LAMA+LABA or 

ICS+LAMA+LABA)
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Study design: Endpoints

Primary endpoint

Proportion of responders based on the CAT at Week 

24. Response defined as reduction from baseline of ≥2 

points in CAT score at 24 weeks

Safety

Examination of all SAEs, treatment-related AEs 

and AEs that lead to withdrawal from study 

or study treatment

• Other non-SAEs were not collected

Other endpoints

• Proportion of responders who experience a CID

• Annualised rate of moderate/severe exacerbations

• Time to first moderate/severe exacerbation

Secondary endpoints

• Change from baseline in FEV1 at 24 weeks 

(in a subset of participants)

• Percentage of participants making at least 

1 critical error in inhalation technique at 

24 weeks (in a subset of participants)

A&E, accident and emergency; AE, adverse event; CAT, COPD Assessment Test; CID, clinically important deterioration; COPD, 

chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 second; HCRU, 

healthcare resource utilisation; SAE, serious adverse event

1. Halpin DMG;ERJ Open Research;2021;1-46 

2. Worsley S;ERJ Open Research;2019;5;1-9
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Summary of baseline demographics and disease characteristics

ITT population
FF/UMEC/VI
(N=1545)

Non-Ellipta MITT
(N=1547)

Total

(N=3092)

Age (years), mean (SD) 67.8 (8.78) 67.8 (8.59) 67.8 (8.68)

Sex (% male) 837 (54%) 818 (53%) 1655 (54%)

Post-bronchodilator FEV1 (L) (FEV1 population)

n 825 827 1652

Mean (SD) 1.474 (0.5653) 1.462 (0.5840) 1.468 (0.5746)

Post-bronchodilator percent predicted FEV1, 

mean (SD) %
54.1 (18.49) 54.1 (18.58) 54.1 (18.53)

Reversibility to salbutamol, n (%) 174 (22) 186 (24) 360 (23)

Patients with moderate/severe COPD exacerbations in the prior 12 months

0 363 (23%) 361 (23%) 724 (23%)

1 615 (40%) 610 (39%) 1225 (40%)

≥2 567 (37%) 576 (37%) 1143 (37%)

CAT score at screening

n, mean (SD) 1543, 20.8 (6.76) 1547, 20.5 (6.62) 3090, 20.7 (6.69)

Prior medication use (Actual strata)

ICS+LAMA+LABA 1226 (79%) 1235 (80%) 2461 (80%)

ICS+LABA 126 (8%) 126 (8%) 252 (8%)

LABA+LAMA 192 (12%) 183 (12%) 375 (12%)

Missing 1 (<1%) 3 (<1%) 4 (<1%)

Reference: Halpin DMG;ERJ Open Research;2021;1-46



52 Reference: Halpin DMG;ERJ Open Research;2021;1-46

Primary effectiveness endpoint % CAT responders at week 24: 

Primary endpoint (ITT population)

*Response defined as a CAT score of 2 units below baseline or lower.



53 Reference: Halpin DMG;ERJ Open Research;2021;1-46

FF/UMEC/VI significantly improved lung function versus 

non-ELLIPTA MITT at Week 24

CFB, change from baseline; CI, confidence interval; FEV1, forced expiratory volume in 1 second; FF, 

fluticasone furoate; LS, least square; MITT, multiple-inhaler triple therapy; UMEC, umeclidinium; VI, 

vilanterol. 
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54 Reference: Halpin DMG;ERJ Open Research;2021;1-46

Consistent treatment effect across prior medication strata 

CAT responders at Week 24 by actual prior medication strata



55 Reference: Halpin DMG;ERJ Open Research;2021;1-46

Critical Error secondary endpoint result % of patients with ≥1 critical 

error at Week 24 (critical error population)

FF/UMEC/VI
(N=691)

Non-Ellipta MITT
(N=267)

n 653 230

Patients with at least one critical error 38 (6%) 7 (3%)

Patients with no critical error 615 (94%) 223 (97%)

FF/UMEC/VI vs non-Ellipta MITT

Odds ratio 1.99

95% CI (0.87, 4.53)

p-value 0.103

No statistical difference between FF/UMEC/VI and usual care (p-value = 0.103)

There were unexpected low critical errors across inhalers, especially for non-Ellipta MITT arm

Estimand uses a hypothetical strategy. For patients who modified their randomised treatment and did not use the same 

devices as their randomised treatment we ignore any error assessment data recorded for that patient, and treat as missing 

data. If they are using the same devices then we are able to use their data. Missing data were not imputed



56 Reference: Halpin DMG;ERJ Open Research;2021;1-46

Incidence of on-randomized-treatment adverse events 

Note: n=number of patients, #=number of events

Note: Rate is event rate per 1000 patient-years, calculated as the number of events x 1000, divided by the total duration at 

risk

FF/UMEC/VI showed a similar safety profile compared with non-Ellipta MITT regarding SAEs, including pneumonia 



57 Reference: Halpin DMG;ERJ Open Research;2021;1-46

INTREPID : Conclusions

In the usual clinical care setting, treatment with single-inhaler FF/UMEC/VI resulted in 

significantly more patients achieving health status improvement and greater lung 

function benefit versus non-ELLIPTA MITT, with a similar safety profile

This pragmatic study broadens the understanding of the effectiveness of FF/UMEC/VI 

beyond the traditional RCT setting, into real-world clinical practice
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Summary: Role of Triple Therapy in COPD treatment
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THANK YOU FOR YOUR ATTENTION !


