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Why the need for Triple therapy in COPD?

npj Primary Care Respiratory Medicine (2020) 30:1 

NEJM 2020: 383: 35-48

ERJ 2014: 44: 1548-1556

Respiratory Medicine 2012;106:257-268

Respiratory Medicine 2017;26:105-115

84%
Patients have high 

symptom burden 

(CAT>10) despite any 

LABA/ICS therapy

25-50%
Patients have COPD 

exacerbations 

despite any 

LABA/ICS therapy

23-50%
Patients have COPD 

exacerbations 

despite any 

LABA/LAMA therapy
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Lung Function, and Health-Related Quality of Life Outcomes in the TRILOGY, KRONOS, FULFIL

International Journal of Chronic 

Obstructive Pulmonary Disease 

2021:16 499–517
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Triple vs ICS/LABA

Triple vs ICS/LABA

Triple vs LABA/LAMA vs ICS/LABA

exacerbation



Exacerbation Rate in the TRIBUTE, ETHOS, and IMPACT Trials

International Journal of Chronic 

Obstructive Pulmonary Disease 

2021:16 499–517

Triple vs LABA/LAMA Triple vs LABA/LAMA vs ICS/LABA Triple vs ICS/LABA vs LABA/LAMA
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therapy 

clinical trials

20182018
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Lipson DA, et al. N Engl J Med. 2018

R

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

UMEC/VI 62.5/25 µg OD* (n=2070)

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

COPD meds

2 weeks

Follow-up

1 week

52 weeks
Double-blind

Co-primary treatment comparisons (ITT population)

• Annual rate of moderate/severe exacerbations comparing: 
− FF/UMEC/VI with FF/VI
− FF/UMEC/VI with UMEC/VI



IMPACT: Significant reduction in moderate/severe exacerbations, & reduction in severe 

(hospitalised) exacerbations with FF/UMEC/VI vs FF/VI & UMEC/VI

– FF, fluticasone furoate; NS, not statistically significant; UMEC, umeclidinium; VI, vilanterol.
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(95% CI: 19, 30)
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Moderate/severe exacerbations
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UMEC/VI

(62.5/25 µg)

n = 2,069

Severe (hospitalised) exacerbations

13% reduction

(95% CI: –1, 24) 

p = 0.064 (NS)

34% reduction
(95% CI: 22, 44) 

p < 0.001

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



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



Proportion of deaths increases with increasing frequency and severity of 

exacerbations



All-cause mortality (on/off-treatment deaths)

Am J Respir Crit Care Med Vol 201, Iss 12, pp 1508–1516, Jun 15, 2020

Relative risk 

reduction:

FF/VI vs UMEC/VI

18%
HR 0.82

(95% CI, 0.60–1.11)

P = 0.190

FF/UMEC/VI vs UMEC/VI

28%
HR 0.72

(95% CI, 0.53–0.99)

P = 0.042



ETHOS



All cause mortality (ACM) in the ETHOS study 

Martinez FJ;American Thoracic Society;2020;1-50



Lancet Respir Med 2019; 7: 745–56

57%,  >150 eosinophils/ uL41%,  >200 eosinophils/ uL



Annual rates of moderate or severe exacerbations, by baseline blood 

eosinophil count

Lancet Respir Med 2019; 7: 745–56



Annual rates of moderate/severe exacerbations by baseline blood 

eosinophil count, smoking status and individual treatment

Lancet Respir Med 2019; 7: 745–56

Current smokers Former smokers



Between-treatment differences in moderate or severe exacerbations 

requiring only antibiotics or oral corticosteroids, by baseline blood 

eosinophil count 

requiring only antibiotics 
only oral corticosteroids

both antibiotics and oral corticosteroids

Lancet Respir Med 2019; 7: 745–56



Eur Respir J 2020; 55: 1901921

• Single moderate     (1 moderate/no severe; n=3056 (30%)

• Frequent moderate (⩾2 moderate/no severe; n=4628 (45%)

• Severe                      (⩾1 severe/any moderate; n=2671 (26%)



Between-treatment differences in rates of moderate or severe 

exacerbations by baseline blood eosinophil count

single moderate

frequent moderate

severe

FF/UMEC/VI versus UMEC/VI FF/VI versus UMEC/VI



Dave Singh et al Ther Adv Respir Dis 2022, Vol. 16: 1–15

LAMA ICS/LAMA/LABA

Prior exacs = 0

Prior exacs = 1

Prior exacs = 2

ETHOS, KRONOS, TELOS, SOPHOS, and 

PINNACLE-1, PINNACLE-2, and 

PINNACLE-4

= 20,054 pts



BEC, smoking status, previous history of exacerbations and type of exacerbations

modulate the response to ICS in COPD

Not much room for LABA/ICS in the treatment of COPD

No sense to add an ICS to dual bronchodilation in patients with a BEC <100 cells/uL

All patients with frequent or severe exacerbations and a BEC >300 cells per μL should 

receive triple therapy

Eur Respir J 2020; 55: 2000881



Contents

▪ The evidence of single inhaler triple therapy in RCT study 

▪ Real world evidence of single inhaler triple therapy 

▪ The issue of Device 



Patients in UK Primary Care of Dual Bronchodilator RCT 

Inclusion and Exclusion Criteria 

Halpin DMG;Respiratory Research;2016;17;1-13 



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



Pelaia C. Respiration 2021; 100: 127-134.

- 44 COPD patients with recurrent exacerbations

- single center, observational study



Pelaia C. Respiration 2021; 100: 127-134.

Effect of FF/UME/VI on DLCOMean change of FEV1, FVC, IC, RV, and 

TLC after 24 weeks of combined triple 

therapy 



Pelaia C. Respiration 2021; 100: 127-134.

Summary of effectiveness outcomes



- non-interventional study

- 265 patients with moderate to very severe

and persistent symptoms

Respiratory Medicine 182 (2021) 106398

폐기능 증상 악화

These results provide evidence of 

effectiveness of the extrafine fixed-dose triple 

therapy BDP/FF/G for a wide range of COPD 

patients under real-world conditions.



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

• FF/UMEC/VI Ellipta (N=1545)

• Non-Ellipta MITT (N=1547)



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



Study design

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

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 

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

EU Effectiveness Study

FF/UMEC/VI Ellipta 

(N=1545)

Non-Ellipta 

MITT

(N=1547)

Visit 2
Visit 0/1 

R 1:1

Week 24



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



Summary of baseline demographics and disease characteristics

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

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 

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

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.



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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FF/UMEC/VI

(n=301)

Non-Ellipta MITT

(n=292)

FEV1 Trough FEV1

Difference (95% CI): 50 mL (26, 73); P<0.001 Difference (95% CI): 53 mL (9, 96); P=0.017



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



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

INTREPID : Conclusions

Single-inhaler FF/UMEC/VI resulted in significantly more patients achieving 

health status improvement and greater lung function benefit versus non-

ELLIPTA MITT

This pragmatic study broadens the understanding of the effectiveness of 

FF/UMEC/VI beyond the traditional RCT setting, into real-world clinical practice



International Journal of Chronic Obstructive Pulmonary Disease 2022:17 491–504

healthcare claims database across all 50 states in the US,  N=870,384



International Journal of Chronic Obstructive Pulmonary 

Disease 2022:17 491–504



Time to first COPD exacerbation (Overall) 

International Journal of Chronic Obstructive Pulmonary Disease 2022:17 491–504



Time to first COPD exacerbation
moderate                                                       severe exacerbation

International Journal of Chronic Obstructive Pulmonary Disease 2022:17 491–504



ICS-containing therapy in COPD

LABA/LAMA  vs LABA/LAMA/ICS



GOLD 2023 recommendations



European Respiratory Society 2020 guideline: 

Recommendations for withdrawal of ICS

European Respiratory Society guideline. Eur Respir J. 2020;55:2000351.



Worth et al. Respiratory Research (2023) 24:2

High exacerbations

LABA/LAMA   = 113

Triple therapy = 317

Low exacerbations

High eosinophil

low eosinophil



SITT VS Dual Bronchodilator 

Therapy in COPD: Real-World 

Comparative Effectiveness and 

Safety -Samy Suissa-

International Journal of Chronic Obstructive Pulmonary Disease 2022:17 1975–1986

United Kingdom’s Clinical Practice Research Datalink

real-world practice setting

ICS-naïve patients (Adaptive selection design)

- 4106 of SITT and 29,702 of dual bronchodilators

Adjusted Hazard Ratios of

a Moderate or Severe COPD

Exacerbation



SITT VS Dual Bronchodilator Therapy in COPD: Real-World Comparative Effectiveness and Safety

-Samy Suissa-

International Journal of Chronic Obstructive Pulmonary Disease 2022:17 1975–1986

..non-recommended patterns of triple therapy prescribing in this real-world clinical practice setting



ERJ Open Res 2023; 9: 00615-2022

ICS-naïve patients    over 3,000 pts

1,700 pts  

Hazard ratio (HR) of a moderate or severe COPD exacerbation, triple vs dual



ERJ Open Res 2023; 9: 00615-2022

ICS-naïve patients    over 3,000 pts

1,700 pts  

Hazard ratio (HR) of all-cause mortality, triple vs dual
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van der Palen J;International journal of chronic obstructive pulmonary disease;2018;13;2515-2523

Single vs multiple devices



Proportion of patients with at least one critical error 

van der Palen J;International journal of chronic obstructive pulmonary disease;2018;13;2515-2523



Kaplan-Meier plot of total time taken to demonstrate 

correct inhaler use 

van der Palen J;International journal of chronic obstructive pulmonary disease;2018;13;2515-2523



David Mannino et al, Respiratory Medicine;2022; DOI: https://doi.org/10.1016/j.rmed.2022.106807

Single vs multiple devices



David Mannino et al, Respiratory Medicine;2022; DOI: https://doi.org/10.1016/j.rmed.2022.106807



Summary
- Single-inhaler triple therapy reduced the risk of moderate/severe hospitalised exacerbations, 

improved lung function, TDI, QoL compared with dual therapies (LAMA/LABA and ICS/LABA)

- Single-inhaler triple therapy reduced the risk of ACM versus LABA/LAMA (IMPACT, ETHOS)

- Real world evidence with triple therapy showed the improvement of PFT, QOL and Exacerbation,

should be initiated mainly in patients with multiple exacerbations

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

health status improvement and greater lung function improvement versus non-ELLIPTA MITT 

(INTREPID)

- COPD patients initiating single-inhaler FF/UMEC/VI had significantly improved adherence and 

persistence compared with MITT



THANK YOU FOR YOUR ATTENTION !
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