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Where I work and what I do…



Overview

▪ What is COPD?
▪ What is a COPD exacerbation and how to assess severity?
▪ Management of Exacerbations
▪ Prevention of Exacerbations
▪ Beyond exacerbations: mortality reduction in COPD



What is COPD?

“COPD is a heterogeneous lung condition 
characterized by chronic respiratory symptoms 
(dyspnea, cough, sputum production and/or 
exacerbations) due to abnormalities of the airways 
and/or alveoli that cause persistent, often 
progressive airflow obstruction”

www.goldcopd.org



What is COPD?

Hogg JC, Chu F, Utokaparch S, Woods R, Elliott WM, Buzatu L, Cherniack RM, Rogers RM, Sciurba FC, Coxson 
HO, Paré PD. The nature of small-airway obstruction in chronic obstructive pulmonary disease. N Engl J Med. 
2004 Jun 24;350(26):2645-53. doi: 10.1056/NEJMoa032158. PMID: 15215480.



Epithelial Reprogramming, driven by 
exposure-induced oxidant injury → squamous 
differentiation and goblet cells.

Dysfunctional cilia and altered 
microenvironment with CMH → mucosal 
obstruction and dysbiosis.

Later airway remodelling and 
inflammation, initially neutrophils and 
macrophages (but defective phagocytosis).  
Later adaptive response with follicles.

What is COPD?

Christenson SA, Smith BM, Bafadhel M, Putcha N. Chronic obstructive pulmonary disease. Lancet. 2022 May 
6:S0140-6736(22)00470-6. doi: 10.1016/S0140-6736(22)00470-6. Epub ahead of print. PMID: 35533707.



What is COPD?

Zhang Y et al.  Aberrant cellular communities underlying disease heterogeneity in chronic obstructive pulmonary 
disease. Nat Genet. 2026 Jan 23. doi: 10.1038/s41588-025-02480-z. Epub ahead of print. PMID: 41578022.

Few stratification tools in COPD.

Single cell RNA-seq, integrated with spatial 
transcriptomics, lung and plasma proteomics.

FINDINGS:
Multicellular inflammatory network involving 
structural cells with pro-inf phenotype, 
generally more pronounced with symptoms 
and exacerbation risk.
Evidence of aberrant repair mechanisms

→ → →  Potential for biology-guided 
intervention, in target enriched populations.



The goals of COPD care

REDUCE SYMPTOMS REDUCE RISK

Improve 
health status

Prevent disease 
progression

+

Prevent and treat 
exacerbations

Relieve 
symptoms

Reduce 
mortality

Improve exercise 
tolerance
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GOLD: Exacerbation Definition

https://goldcopd.org/2026-gold-report-and-pocket-guide/

“An exacerbation of COPD is an acute event with 
symptoms worsening over a few days and characterized 
by increased dyspnea and/or cough and sputum that 
many be accompanied by tachypnea and/or tachycardia.  
Exacerbations are often associated with increased local 
and systemic inflammation caused by airway infection, 
pollution or other insults to the lung”.



Exacerbation aetiology

Mallia P et al. Experimental rhinovirus infection as a human model of chronic obstructive pulmonary disease 
exacerbation. Am J Respir Crit Care Med. 2011 Mar 15;183(6):734-42. doi: 10.1164/rccm.201006-0833OC. Epub
2010 Oct 1. PMID: 20889904; PMCID: PMC3081284.



Exacerbation aetiology

Hilty M, Burke C, Pedro H, Cardenas P, Bush A, Bossley C, Davies J, Ervine A, Poulter L, Pachter L, Moffatt MF, 
Cookson WO. Disordered microbial communities in asthmatic airways. PLoS One. 2010 Jan 5;5(1):e8578. doi: 
10.1371/journal.pone.0008578. PMID: 20052417; PMCID: PMC2798952.



What is (and is not) an exacerbation of COPD?



Exacerbation severity

Previous classification

Mild Increase in SABA

Moderate Oral antibiotics/ steroids

Severe Hospitalised



Exacerbation acuity

Pulmonary Reserve

Respiratory Failure

Milder COPD

larger insult

Severe COPD

smaller insult



Exacerbation acuity

Pulmonary Reserve

Respiratory Failure

Milder COPD

larger insult

Severe COPD

smaller insult

ExacerbationSeverity = COPDSeverity + InsultSeverity + Co-Morbidity 



‘Rome’ Exacerbation Assessment

Celli BR et al. An Updated Definition and Severity Classification of Chronic Obstructive Pulmonary Disease 
Exacerbations: The Rome Proposal. Am J Respir Crit Care Med. 2021 Dec 1;204(11):1251-1258. doi: 
10.1164/rccm.202108-1819PP. PMID: 34570991.



Differential diagnosis of exacerbation

Celli BR et al. Differential Diagnosis of Suspected Chronic Obstructive Pulmonary Disease Exacerbations in the 
Acute Care Setting: Best Practice. Am J Respir Crit Care Med. 2023 May 1;207(9):1134-1144. doi: 
10.1164/rccm.202209-1795CI. PMID: 36701677; PMCID: PMC10161746.



Differential diagnosis of exacerbation

Celli BR et al. Differential Diagnosis of Suspected Chronic Obstructive Pulmonary Disease Exacerbations in the 
Acute Care Setting: Best Practice. Am J Respir Crit Care Med. 2023 May 1;207(9):1134-1144. doi: 
10.1164/rccm.202209-1795CI. PMID: 36701677; PMCID: PMC10161746.



PE and symptom changes in COPD

Couturaud F et al.  Prevalence of Pulmonary Embolism Among Patients With COPD Hospitalized With Acutely Worsening 
Respiratory Symptoms. JAMA. 2021 Jan 5;325(1):59-68. doi: 10.1001/jama.2020.23567. PMID: 33399840; PMCID: 
PMC7786241.

• Consecutive patients with COPD admitted for worsening 
symptoms

• Previous PFT or diagnosis of COPD by a pulmonologist.
• Exclusion criteria: anticoagulant, pneumothorax, severe 

exacerbation making imaging unfeasible.
• Clinical probability of PE assessed using revised Geneva 

score.
• Patients with high clinical probability (score ≥11) 

proceeded to CTPA and doppler.
• D-dimer test for patients with a low or intermediate 

probability (score <11). In patients with a negative D-dimer 
(<500 ng/mL), PE excluded.

• Follow-up to three months.
• Primary outcome was PE within 48 hours.



PE and symptom changes in COPD

Couturaud F et al.  Prevalence of Pulmonary Embolism Among Patients With COPD Hospitalized With Acutely Worsening 
Respiratory Symptoms. JAMA. 2021 Jan 5;325(1):59-68. doi: 10.1001/jama.2020.23567. PMID: 33399840; PMCID: 
PMC7786241.

33% included
31% on anti-coagulation

2% need CT as high-risk
68% need CT as D-dimer elevated

8% of scans positive

Overall 5.9% PE (and additional 
1.4% DVT)

3/12 Mortality 26% with VTE vs. 5% 
without (mostly cancer)



A different perspective…

Act on COPD campaign.
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Exacerbation management

Oral CORTICOSTEROIDS

Increased dose and/or Frequency of BRONCHODILATORS

ANTIBIOTICS if change in sputum

Additional Therapies eg theophylline

O2

+/-

NIV

Assess and Manage Co-Morbidities

Implement Appropriate Exacerbation Prevention

1986
1996
2006
2016
2026



Exacerbation management

https://goldcopd.org/2026-gold-report-and-pocket-guide/



Exacerbation management: ABRA

Ramakrishnan S et al. Treating eosinophilic exacerbations of asthma and COPD with benralizumab (ABRA): a 
double-blind, double-dummy, active placebo-controlled randomised trial. Lancet Respir Med. 2025 Jan;13(1):59-
68. doi: 10.1016/S2213-2600(24)00299-6. Epub 2024 Nov 29. PMID: 39615502.
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GOLD 2026

https://goldcopd.org/2026-gold-report-and-pocket-guide/
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GOLD 2026

https://goldcopd.org/2026-gold-report-and-pocket-guide/



GOLD 2026: ICS or not?

https://goldcopd.org/2026-gold-report-and-pocket-guide/



Blood Eosinophils: stratified medicine in COPD

Rabe KF, Martinez FJ, Ferguson GT, Wang C, Singh D, Wedzicha JA, Trivedi R, St Rose E, Ballal S, McLaren J, Darken P, Aurivillius M, 
Reisner C, Dorinsky P; ETHOS Investigators. Triple Inhaled Therapy at Two Glucocorticoid Doses in Moderate-to-Very-Severe 
COPD. N Engl J Med. 2020 Jul 2;383(1):35-48. doi: 10.1056/NEJMoa1916046. Epub 2020 Jun 24. PMID: 32579807.



Biologics in COPD?



Biologics in COPD?

Rennard SI et al. The safety and efficacy of infliximab in moderate to severe chronic obstructive pulmonary disease. Am J Respir Crit 
Care Med. 2007 May 1;175(9):926-34. doi: 10.1164/rccm.200607-995OC. Epub 2007 Feb 8. PMID: 17290043.



Why don’t biologics work better in COPD?

Heterogeneity
Established organ dysfunction
Airway microbiome
Increased risk of cancer



Biologics in COPD?

Bhatt SP et al. Dupilumab for COPD with Type 2 Inflammation Indicated by Eosinophil Counts. N Engl J Med. 2023 Jul 20;389(3):205-
214. doi: 10.1056/NEJMoa2303951. Epub 2023 May 21. PMID: 37272521.



An exacerbation susceptibility phenotype

Hurst JR et al.  Susceptibility to exacerbation in chronic obstructive pulmonary disease. N Engl J Med. 2010 Sep 
16;363(12):1128-38. doi: 10.1056/NEJMoa0909883. PMID: 20843247.



An exacerbation susceptibility phenotype

Hurst JR et al.  Susceptibility to exacerbation in chronic obstructive pulmonary disease. N Engl J Med. 2010 Sep 
16;363(12):1128-38. doi: 10.1056/NEJMoa0909883. PMID: 20843247.



Phenotype discrepancy
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EXACERBATION = SUSCEPTIBLE PATIENT + SUFFICIENT TRIGGER

E= Psusc + Tsuff



An exacerbation susceptibility phenotype

Geerdink JX, Simons SO, Pike R, Stauss HJ, Heijdra YF, Hurst JR. Differences in systemic adaptive immunity contribute to the 
'frequent exacerbator' COPD phenotype. Respir Res. 2016 Oct 28;17(1):140. doi: 10.1186/s12931-016-0456-y. PMID: 
27793198; PMCID: PMC5084432.

“Differences in the adaptive systemic immune 
system associate with exacerbation 
susceptibility in the 'frequent exacerbator' 
phenotype. These differences include fewer 
CD4+ T central memory cells and CD8+ T 
effector memory cells”.

Representative plots of CD4+ T central 
memory cells in patients with frequent and 
infrequent exacerbations.

CD4+ Tcm cells identified as CD45R0+ and 
CD62L+ (top-right gate).



An exacerbation susceptibility phenotype

Singanayagam A et al. Antiviral immunity is impaired in COPD patients with frequent exacerbations. Am J Physiol Lung Cell Mol 
Physiol. 2019 Dec 1;317(6):L893-L903. doi: 10.1152/ajplung.00253.2019. Epub 2019 Sep 12. PMID: 31513433; PMCID: 
PMC6962603.

“Frequent exacerbators had reduced sputum mRNA expression of antiviral immune mediator 
interferons and reduced interferon-stimulated gene expression when stable and during virus-
associated exacerbation”.



Immune dysfunction and viral exacerbations

McKenzie J, Carter C, Jackson MM, Singanayagam A, Shah A. Mechanisms driving immunopathogenesis of viral exacerbations in chronic 
respiratory disease. Thorax. 2026 Jan 2:thorax-2024-222169. doi: 10.1136/thorax-2024-222169. Epub ahead of print. PMID: 41482480.



50% exacerbation reduction

Chan KPF et al. Significant reduction in hospital admissions for acute exacerbation of chronic obstructive pulmonary disease in 
Hong Kong during coronavirus disease 2019 pandemic. Respir Med. 2020 Sep;171:106085. doi: 10.1016/j.rmed.2020.106085. 
Epub 2020 Jul 12. PMID: 32917356; PMCID: PMC7354382.

AECOPD

HEART FAILURE



50% exacerbation reduction

Jefferson T et al.  Physical interventions to interrupt or reduce the spread of respiratory viruses. Cochrane Database Syst Rev. 
2011 Jul 6;2011(7):CD006207. doi: 10.1002/14651858.CD006207.pub4. Update in: Cochrane Database Syst Rev. 2020 Nov 
20;11:CD006207. PMID: 21735402; PMCID: PMC6993921.

Hand Washing

Face Mask

“Simple low-cost interventions would be useful for reducing transmission of epidemic 
respiratory viruses. Routine long-term implementation of some measures might be 
difficult without the threat of an epidemic”.



Novel interventions for neutrophilic COPD

https://esla.www.astrazenecaclinicaltrials.com/study/D6582C00001/

▪ Phase IIa

▪ Randomised, Double Blind, Placebo Controlled, 
Parallel Arm, Multi-Centre Study

▪ Efficacy and Safety of Mitiperstat (AZD4831), for 
12-24 weeks, in people living with COPD

▪ Irreversible MPO inhibitor (for HFpEF)

▪ Benefit vs. Harm

▪ Results in revision



Disease Activity and Severity in COPD

Lung Health Lung Disease
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Disease Activity and Severity in COPD

Lung Health Lung Disease

Distance Travelled
=Severity

Speed
=Activity



The rhythm of COPD exacerbations

Suissa S, Dell'Aniello S, Ernst P. Long-term natural history of chronic obstructive pulmonary disease: severe 
exacerbations and mortality. Thorax. 2012 Nov;67(11):957-63. doi: 10.1136/thoraxjnl-2011-201518. Epub 2012 Jun 
8. PMID: 22684094; PMCID: PMC3505864.



Early detection of COPD exacerbations

Hurst JR, Donaldson GC, Quint JK, Goldring JJ, Patel AR, Wedzicha JA. Domiciliary pulse-oximetry at exacerbation of chronic 
obstructive pulmonary disease: prospective pilot study. BMC Pulm Med. 2010 Oct 20;10:52. doi: 10.1186/1471-2466-10-52. 
PMID: 20961450; PMCID: PMC2978135.



High Risk Times (and high risk patients)
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High Risk Times (and high risk patients)

TimeTime

Symptom 
Intensity

Symptom 
Intensity

Hurst JR, Donaldson GC, Quint JK, Goldring JJ, Baghai-Ravary R, Wedzicha JA. Temporal clustering of exacerbations in chronic 
obstructive pulmonary disease. Am J Respir Crit Care Med. 2009 Mar 1;179(5):369-74. doi: 10.1164/rccm.200807-1067OC. Epub
2008 Dec 12. PMID: 19074596.

27% of exacerbations associated 
with a 2nd within 8 weeks



RAPID Rescue

https://ctu.co.uk/rapid/

▪ P: 1400 people being discharged from 
hospital after a COPD exacerbation

▪ I: provision of a rescue pack, and how to use 
it, with twice-weekly reminder calls or texts

▪ C: usual care
▪ O: Re-admission to hospital in 90 days
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Causes of death in COPD

Milder COPD
CVD
Lung Cancer

More severe COPD

COPD-related



Causes of death in COPD

Mannino DM, Doherty DE, Sonia Buist A. Global Initiative on Obstructive Lung Disease (GOLD) classification of lung disease and 
mortality: findings from the Atherosclerosis Risk in Communities (ARIC) study. Respir Med. 2006 Jan;100(1):115-22. doi: 
10.1016/j.rmed.2005.03.035. PMID: 15893923.



ETHOS and IMPACT

1. Lipson DA, et al. N Engl J Med 2018;378:1671–1680
2. Rabe KF, et al. N Engl J Med 2020;383:35–48

And, in secondary analysis of both studies, a reduction in ALL CAUSE 
MORTALITY with ICS-LABA-LAMA over the LABA-LAMA…



ETHOS: causes of death

Martinez FJ et al.  Reduced All-Cause Mortality in the ETHOS Trial of Budesonide/Glycopyrrolate/Formoterol for Chronic Obstructive 
Pulmonary Disease. A Randomized, Double-Blind, Multicenter, Parallel-Group Study. Am J Respir Crit Care Med. 2021 Mar 1;203(5):553-
564. PMID: 33252985.

… that seems to be driven by a reduction in CARDIOVASCULAR 
DEATHS with ICS-LABA-LAMA over LABA-LAMA



Exacerbations and cardio-pulmonary risk

Singh D et al.  Effect of Triple Therapy on Cardiovascular and Severe Cardiopulmonary Events in Chronic Obstructive Pulmonary
Disease: A Post Hoc Analysis of a Randomized, Double-Blind, Phase 3 Clinical Trial (ETHOS). Am J Respir Crit Care Med. 2025 
Feb;211(2):205-214. doi: 10.1164/rccm.202312-2311OC. PMID: 39213002.



Exacerbations and cardio-pulmonary risk

1. Müllerová H et al. BMJ Open. 2014;4:e006171; 2. Van Eeden S et al. Am J Respir Crit Care Med. 2012;186:11-16; 3. Crisan L et al. Front 
Cardiovasc Med. 2019;6:79; 4. Calderón Montero A. Semergen. 2023;49(4):101928; 5. Rabe KF et al. Eur Respir Rev. 2018;27:180057; 6. 
Kent BD et al. Int J Chron Obstruct Pulmon Dis. 2011;6:199-208; 7. Aisanov Z et al. J Thorac Dis. 2020;12:2791-2802. 



Exacerbations and cardio-pulmonary risk

Martinez FJ et al. Effect of budesonide/glycopyrronium/formoterol fumarate dihydrate on cardiopulmonary outcomes in COPD: 
rationale and design of the THARROS trial.  ERJ Open Research 2025: in press



Summary

▪ What is COPD?
▪ What is a COPD exacerbation and how to assess severity?
▪ Management of Exacerbations
▪ Prevention of Exacerbations
▪ Beyond exacerbations: mortality reduction in COPD
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