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Small airway narrowing and destruction

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



Airway pathophysiology in COPD 

Singh D et al



Diagnosis of COPD

• Risk factors

• Symptoms

• Spirometry using FEV1/FVC < 0.7
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Phenotype and Endotype



Severity and frequency of exacerbations are associated 

with an increased risk of death*1

Reprinted with permission of the American Thoracic Society. Copyright © 2024 American Thoracic Society. All rights reserved. Cite: Rothnie KJ, et al. Natural History of Chronic Obstructive Pulmonary Disease Exacerbations in a General Practice-based 

Population with Chronic Obstructive Pulmonary Disease. Am J Respir Crit Care Med 2018;198:464–471. The American Journal of Respiratory and Critical Care Medicine is an official journal of the American Thoracic Society. 

*Based on a population-based study (N=99,574).

1. Rothnie KJ, et al. Am J Respir Crit Care Med 2018;198:464–471.
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BUD/GLY/FORM significantly reduced the rate of moderate or 
severe exacerbations vs. dual therapies1

Note: All treatments were administered BID.
amITT population; bRepresenting the number of patients that would need to be treated for 1 year with BUD/GLY/FORM to prevent 1 additional moderate or severe COPD 
exacerbation compared with dual therapies (NNT calculated using 1/[rateBUD/GLY/FORM – ratecomparator]).

1. Rabe KF et al. Article and supplementary appendix. N Engl J Med. 2020;383:35-48; 2. Rabe KF et al. Abstract. Eur Respir J. 2020;56(64):5230.
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RR: 0.76

95% CI: 0.69 to 0.83

p<0.001

RR: 0.87

95% CI: 0.79 to 0.95

p=0.003

ETHOS

Primary 

endpoint

24%
reduction vs.

LAMA/LABA
13%

reduction vs.

 ICS/LABA

In the 52-week ETHOS study, BUD/GLY/FORM demonstrated a:
NNT2,b = 3 vs. LAMA/LABA 
(95% CI: 3 to 5)

NNT2,b = 7 vs. ICS/LABA 
(95% CI: 4 to 18)
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IMPACT clinical trial*

FF/UMEC/VI significantly reduces all-cause mortality vs UMEC/VI1,2

25% fewer
moderate/severe exacerbations 
per year vs UMEC/VI†

(ARR: 0.3/year; p<0.001) 

34% fewer
severe exacerbations 
per year vs UMEC/VI‡

(ARR: 0.06/year; 0.13 vs 0.19, respectively; RR 

0.66, 95% CI: 0.56, 0.78; p<0.001) 

42% lower
relative risk in all-cause 

mortality 
with vs UMEC/VI§

(ARR: 0.68%; 1.20% vs 1.88%, respectively; 

HR 0.58, 95% CI: 0.38, 0.88; p=0.01) 

On-treatment all-cause mortality with 

FF/UMEC/VI, FF/VI and UMEC/VI

This figure has been adapted from Lipson DA et al. Am J Respir Crit Care Med 2020;201(12):1508–1516. under a Creative 

Commons license (CC BY 4.0. Available at: http://creativecommons.org/licenses/by/4.0/).

*Phase 3 RCT involving 10,355 patients with COPD with primary objective to evaluate the effects of 52 weeks of a once-daily combination of FF/UMEC/VI compared with UMEC/VI and FF/VI on the rate of moderate/severe exacerbations.3 †Rate 

reduction: 0.75 (95% CI: 0.70, 0.81); ‡Rate reduction: 0.66 (95% CI: 0.56, 0.78); §Pre-specified other endpoint of the IMPACT study; on treatment deaths: 1.2% (n=50/4151) vs 1.88% (n=39/2070); HR for all-cause mortality: 0.58 (95% CI: 0.38, 0.88).

ARR, absolute rate reduction; CI, confidence interval; COPD, chronic obstructive pulmonary disease; FF, fluticasone furoate; HR, hazard ratio; RCT, randomised controlled trial; UMEC, umeclidinium; VI, vilanterol.

1. Lipson DA, et al. N Engl J Med 2018;378:1671–1680; 2. Lipson DA, et al. Am J Respir Crit Care Med 2020;201:1508–1516.



GOLD Science committee report 2019
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GOLD 2024

Device considerations
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Bhatt et al

Inclusion: Triple therapy, ≥ 2 exacerbations, blood eosinophils ≥ 300 / uL



Dupilumab Phase 3 BOREAS:
Effect on Prebronchodilator FEV1

Improvement in 
FEV1 observed 
within 2 weeks 
and sustained 
throughout 

the study period 
in BOREAS

Reprinted from New England Journal of Medicine, Vol 389/No. 3, Bhatt SP, et al, Dupilumab for COPD with Type 2 Inflammation Indicated by Eosinophil Counts, pp205-214, Copyright 2023, with permission from the Massachusetts Medical Society.
*LS mean difference at Week 12 of 83 mL (95% CI: 42-125; P < 0.001) and Week 52 of 83 mL (95% CI: 38-128; P < 0.001). FEV1, forced expiratory volume in 1 second; LS, least squares.
Bhatt SP, Rabe KF, et al. N Engl J Med. 2023;389(3):205-214.

BOREAS: Change in prebronchodilator FEV1 over time*
(FEV1 < 0.70, postbronchodilator FEV1 30% to 70% predicted normal)

LS mean difference (95% CI)

Week 12: 83ml (42-125ml); P < 0.001

Week 52: 83ml (38-128ml); P < 0.001
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Pavord I et al

Inclusion: Triple therapy, ≥ 2 exacerbations, blood eosinophils ≥ 300 / uL





• Stop symptom worsening 

• Stop exacerbations  

Untreated/

undiagnosed

Decline

Treatment per 

GOLD algorithm1

Treatment 

change

Response to 

treatment

Low disease activity state

Short and long term goal
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