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“AN INTERVAL IN TIME AT THE 

BEGINNING OF THE DISEASE COURSE”

Rennard et al. Lancet 2015;385:1778-88



MILD COPD

Lung growth and COPD development

Lange et al. N Engl J Med 2015;373:111-22



Global Initiative for Chronic Obstructive Lung Disease;GOLD;2022;1-177



Wan E et al. AJRCCM. 2018 Dec 1;198(11):1397-1405



Washio et al, AJRCCM 2022, in press AJRCCM Articles in Press. Published May 12, 2022 as 10.1164
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Small airway narrowing and destruction

McDonough et al. N Engl J Med 2011; 365: 1567–75



Koo et al Lancet Respir Med. 2018 Aug;6(8):591-602.



Small airway disease in COPD

Bhatt et al. Am J  Respir Crit Care Med. 2016; 194: 178-184(supplement)

fSAD: functional small airways disease; 

PRM: parametric response mapping
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Yip et al. International Journal of Chronic Obstructive Pulmonary Disease 2021;16:957-968
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Elbehairy et al. Am J Respir Crit Care Med. 2015 Jun 15;191(12):1384-94
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GOLD stage

n=1111 n=230 n=544 n=339 n=125

Exacerbations in smokers with COPD by GOLD stage

Dransfield et al. Am J Respir Crit Care Med 2017;195:324–330



p<0.001

p=0.031

p=0.576

Adjusted decline in FEV1

Adjusted difference in decline in FEV1 over 11 years stratified by modified GOLD and symptom categories.
†Prebronchodilator spirometry. Error bars represent 95% confidence intervals

Bridevaux et al. Thorax 2008;63:768–774



COPD leads to a significant reduction 

in patients’ ability to exercise

Watz, et al. Eur Respir J 200933: 262-272; 

p<0.001 for linear relationship between

steps per day and GOLD stage of severity

12,000

10,000

8,000

6,000

4,000

2,000

0S
te

p
s
 p

e
r 

d
a
y

GOLD stage

Chronic I II III IV

bronchitis





Park HY  et al. ERJ 2021 DOI: 10.1183/13993003.03823-2020

Data specific to COPD



Concept

Active disease needs early treatment

Stop smoking Physical activity Pharmacotherapy



Overall physical activity levels

Troosters et al. NPJ Prim Care Respir Med. 2014;24:14003. doi: 10.1038/npjpcrm.2014.3

Physical activity min/day Steps per day

Physical activity in patients receiving tiotropium 

previously naïve to maintenance therapy



Martinez FJ et al. Am J Respir Crit Care Med. 2022;205(3):275-287.



Challenges

Early diagnosis

Lack of clinical trials

Disease modifying medicines ?



IMPACT study schematic

Pascoe SJ, et al. Eur Resp J 2016;48:320–30;      Lipson DA, et al. N Engl J Med 2018;378:1671–80.

• Age 40+ and COPD diagnosis (ATS/ERS definition)

• CAT ≥10

• FEV1 <50% + ≥1 moderate/severe exacerbations in the past year

OR

• FEV1 ≥50% to <80% + ≥2 moderate exacerbations or ≥1 severe 

exacerbation in the past year

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

2 Weeks

Current COPD 

medications
Follow-up

R

2:2:

1
FF/VI (n=4134) 100/25 μg QD

UMEC/VI (n=2070) 62.5/25 μg QD

FF/UMEC/VI (n=4151) 100/62.5/25 μg QD

52 Weeks
Double-blind

1 Week



IMPACT: FF/UMEC/VI versus FF/VI and 

UMEC/VI in patients at high risk of exacerbations

Lipson et al. N Engl J Med 2018; 378: 1671–80

Patients with FEV1 <50% predicted and ≥1 moderate or severe exacerbation in the previous year, 

or FEV1 50–80% predicted and ≥2 moderate or ≥1 severe exacerbation in the previous year.

Analysis was in the intention-to-treat population.
FF: fluticasone furoate; UMEC: umeclidinium; VI: vilanterol



Pascoe S, et al. Lancet Respir Med. 2019 Sep;7(9):745-756.

Prospective analysis of IMPACT 

In patients on bronchodilators, exacerbation risk increases as the BEC increases. 

In patients treated with ICS, the higher the BEC, the greater the exacerbation reduction.
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Modelling eosinophil counts in the IMPACT study



The effect of exacerbation history on outcomes 

on the IMPACT trial

Halpin, D. et al. European Respiratory Journal Jan 2020 55 1901921;



Han et al. Am J Respir Crit Care Med. Nov 1;202(9):1237-1243.



Lipson et al. Am J Respir Crit Care Med. 2020 Jun 15;201(12):1508-1516.

All cause mortality (ACM) in the IMPACT study

Forest plot of ACM analyses and hazard ratios FF/UMEC/VI versus UMEC/VI. 

ACM: all-cause mortality; CI: confidence interval; FF: fluticasone furoate; UMEC: 

umeclidinium; VI: vilanterol.



Lipson et al. Am J Respir Crit Care Med. 2020 Jun 15;201(12):1508-1516.



Thomashow et al, JCOPDF, 2022; 9: 68-79



Halpin D et al, Pulm Ther (2021) 7:101-118



Halpin D et al, Pulm Ther (2021) 7:101-118



IMPACT summary

Triple therapy reduces exacerbations and prevents 

mortality versus LAMA/LABA

Clinical benefits in IMPACT were influenced by:

– Exacerbation history

– Previous inhaled treatment

– Blood eosinophils

– CAT score 


