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Definition

GOLD 2024

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

ASTHMAGOLD 2022

COPD is a common,   
preventable and treatable 
disease that is characterized 
by persistent respiratory  
symptoms and airflow 
limitation that is due to
airway and/or alveolar
abnormalities usually caused
by significant exposure to
noxious particles or gases
and influenced by host
factors including abnormal
lung development. 



Extensive under-diagnosis

Lamprecht B et al. CHEST  2015; 148: 971 - 85 



History of COPD classification by GOLD 

Eur Respir J 2017; 50: 1700671



Am J Respir Crit Care Med. 2002;166(3):329-32 



Precursor Conditions

Pre-COPD



Pre-COPD

Han MK, et al. Am J Respir Crit Care Med. 2021 ;203(4):414-423



Precursor Conditions

PRISm
(Preserved Ratio Impaired Spirometry)



PRISm

 PRISm (Preserved Ratio Impaired Spirometry)

preserved ratio (FEV1/FVC ≥ 0.7 after bronchodilation)

but impaired spirometry 

(FEV1 < 80% of reference, after bronchodilation)

 Prevalence : 7.1% ~ 11% 

 Transition to obstructed spirometry : 20 ~ 30%

 Associated with increased risk of

 cardiopulmonary disease

 all-cause  & cardiovascular mortality

 hospitalization

 developing airways obstruction



 COPDGene study (1,775 ever smokers)

 longitudinal data over 10.1  follow-up

CHEST 2022; 161:651-661



CHEST 2022; 161:651-661



 351,874 UK Biobank participants

 a median follow-up of 9·0 years

 PRISm at baseline : 38,639 (11·0%) of 351,874

Lancet Respir Med 2022;10:149–57



Lancet Respir Med 2022;10:149–57



Risk factors associated with PRISm

Lancet Respir Med 2022;10:149–57



Kaplan-Meier survival 

Lancet Respir Med 2022;10:149–57



 The National Heart, Lung, and Blood Institute (NHLBI) 
Pooled Cohorts Study 

 retrospective cohort study (n=53,701)

JAMA 2021;326:2287-2298



All-cause mortality

JAMA 2021;326:2287-2298



Respiratory-related mortality

JAMA 2021;326:2287-2298



CHD-related mortality

JAMA 2021;326:2287-2298



Respiratory-related events: hospitalizations and mortality

JAMA 2021;326:2287-2298



CHD-related events: hospitalizations and mortality

JAMA 2021;326:2287-2298



NOCB (Non-obstructive Chronic Bronchitis)

Front Med (Lausanne). 2022;8:805192 



Risk of incident COPD

Wu F, et al. Front Med (Lausanne). 2022;8:805192 



All-cause mortality & respiratory-related mortality

Wu F, et al. Front Med (Lausanne). 2022;8:805192 



Mortality in ever smokers

Wu F, et al. Front Med (Lausanne). 2022;8:805192 



Mortality in never smokers

Wu F, et al. Front Med (Lausanne). 2022;8:805192 



Etiotypes



COPD Assessment

ABCD -> ABE



GOLD ABE Assessment Tool



Diagnosis & Assessment

Exacerbation



Am J Respir Crit Care Med. 2021;204(11):1251-1258
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Initial pharmacological treatment

Symptoms

mMRC  0-1 
CAT < 10

mMRC  ≥ 2 
CAT  ≥ 10

LAMA
LAMA  

LABA+LAMA* 
ICS+LABA**

A 
Bronchodilator

LABA or LAMA

≥2 or ≥1 
leading 
to AD

1 (not 
leading 
to AD 

GOLD 2022 GOLD 2023

*Consider if highly symptomatic  (e.g. CAT > 20)
**Consider if eos ≥ 300
***Single inhaler therapy may be more convenient and effective than multiple inhalers   

Symptoms

mMRC  0-1 
CAT < 10

mMRC  ≥ 2 
CAT  ≥ 10

LABA+LAMA*** 
Consider LABA+LAMA+ICS***

if eos ≥ 300

A 
Bronchodilator

LABA+LAMA

≥2 or ≥1 
leading 
to AD

1 (not 
leading 
to AD 



Trough FEV1

Calzetta et al. Chest 2016;149:1181-96

Favors Monotherapy Favors Dual therapy



TDI

Calzetta et al. Chest 2016;149:1181-96

Favors Mono therapy Favors Dual therapy



SGRQ

Calzetta et al. Chest 2016;149:1181-96

Favors Monotherapy Favors Dual therapy



 24-week, double-blind, double-dummy, parallel study

 Early MAXimisation of bronchodilation for improving 
COPD stability (EMAX) trial

 patients at low exacerbation risk not receiving ICS

 primary endpoint : trough FEV1 at Week 24

Respir Res 2019;20(1):238



Maltais F et al. Respir Res 2019;20:238 



Maltais el al. Respir Res 2019;20(1):238



Lung function outcomes

Maltais el al. Respir Res 2019;20(1):238



Symptom - TDI 

Maltais el al. Respir Res 2019;20(1):238



Rescue free days

Maltais F et al. Respir Res 2019;20:238 



Risk of a first CID up to Day 168

* CID = Clinically Important Deterioration
Maltais el al. Respir Res 2019;20(1):238



Kaplan–Meier plots of Time to first CID for three 
definitions

Maltais F et al. Respir Res 2019;20:238 



Adverse events

Maltais F et al. Respir Res 2019;20:238 



 two 3-year studies 

 Presence of CID was assessed 

 at 6 months for the principal analysis (TORCH) 

 at 12 months for the confirmatory analysis (ECLIPSE)

Respir Res 2018;19:222 



Naya IP et al. Respir Res 2018;19:222 



∆ FEV1 & SGRQ over time based on CID status

Naya IP et al. Respir Res 2018;19:222 



Exacerbation & Mortality based on CID status

Naya IP et al. Respir Res 2018;19:222 



Effects of emphysema on the left ventricle

Portillo et al. Arch Bronconeumol 2015; 51: 227-34



 60 COPD patients
 Pulmonary hyperinflation (Residual volume > 135% of pred)

 FEV1 < 80% pred, postBD FEV1/FVC <0.7

 Exclusion
 arrhythmias, heart failure, unstable IHD, or uncontrolled 

hypertension

 Primary endpoint : left-ventricular end-diastolic volume (LV-EDV)

Lancet Respir Med 2018; 6: 368-78



LV-EDV & Residual volume

Hohlfeld et al. Lancet Respir Med 2018; 6: 368-78

* LV-EDV = left ventricular end-diastolic volume



 prospective cohort study 

 stable COPD (n=170)

 multisensory armband

 median follow-up : 48 months

Chest 2011; 140: 331-42



Relative risk of death

Waschki B et al. Chest 2011; 140: 331-42



Survival & PA

Active

Sedentary

Very inactive

Waschki B et al. Chest 2011; 140: 331-42



 17 articles with 4041 patients with COPD 

Respir Res 2022;23:347 



Miravitlles M, et al. Respir Res 2022;23:347 



Daily duration of activity

Miravitlles M, et al. Respir Res 2022;23:347 
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Cochrane Database Syst Rev 2018; 12: CD012620

 99 studies 
 101,311 participants



Moderate/Severe Severe

Exacerbation in the high-risk population

Cochrane Database Syst Rev 2018; 12: CD012620



TDI (Transition Dyspnea Index) at 3 mo, 6 mo, 12 mo

Cochrane Database Syst Rev 2018; 12: CD012620



Management of COPD

ICS + LABA



Initial pharmacological treatment

Symptoms

mMRC  0-1 
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Am J Respir Crit Care Med. 2021;204(10):1143-1152



 a  52-wk, randomized, double-blind, parallel-group, multicenter trial

 10,355 patients with COPD 
 CAT ≥ 10

 FEV1 < 50%  & ≥ 1 mod/severe exacerbation in the previous year or 

 50% < FEV1 < 80% & ≥ 2 moderate or  1 severe exacerbation in the previous year

 a once-daily combination of fluticasone furoate/umeclidinium/vilanterol 
vs fluticasone furoate/vilanterol and umeclidinium/vilanterol

 Primary outcome : the annual rate of moderate or severe exacerbations                           

N Engl J Med 2018;378:1671-80

LAMA/LABAICS/LABA

ICS/LAMA/LABA

IMPACT



IMPACT

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



Moderate or severe exacerbation rate IMPACT

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

RR 0·85

[95% CI 0·80-0·90]

p<0·001

LAMA/LABAICS/LABA

ICS/LAMA/LABA



 13 RCTs (n=15,519)

 Primary endpoints 

 Trough FEV1

 Risk of acute exacerbation (AE)

 Risk of cardiovascular serious adverse events (SAEs)

CHEST 2019; 155: 758-70



Risk of moderate/severe exacerbation

Calzetta L et al. CHEST 2019; 155: 758-70



Trough FEV1

Calzetta L et al. CHEST 2019; 155: 758-70



Risk of cardiovascular SAEs

Calzetta L et al. CHEST 2019; 155: 758-70



Management of COPD

Single Inhaler Triple Therapy

(SITT)



Initial pharmacological treatment

Symptoms

mMRC  0-1 
CAT < 10

mMRC  ≥ 2 
CAT  ≥ 10

LAMA
LAMA  

LABA+LAMA* 
ICS+LABA**

A 
Bronchodilator

LABA or LAMA

≥2 or ≥1 
leading 
to AD

1 (not 
leading 
to AD 

GOLD 2022 GOLD 2023

*Consider if highly symptomatic  (e.g. CAT > 20)
**Consider if eos ≥ 300
***Single inhaler therapy may be more convenient and effective than multiple inhalers   

Symptoms

mMRC  0-1 
CAT < 10

mMRC  ≥ 2 
CAT  ≥ 10

LABA+LAMA*** 
Consider LABA+LAMA+ICS***

if eos ≥ 300

A 
Bronchodilator

LABA+LAMA

≥2 or ≥1 
leading 
to AD

1 (not 
leading 
to AD 



Martinez-Garcia MA, et al. Am J Respir Crit Care Med. 2020;201(9):1078-1085



Benefits of Triple Therapy in COPD

↓ Exacerbation



 a  52-wk, randomized, double-blind, parallel-group, multicenter trial

 10,355 patients with COPD 
 CAT ≥ 10

 FEV1 < 50%  & ≥ 1 mod/sev exacerbation in the previous year or 

 50% < FEV1 < 80% & ≥ 2 moderate or  1 severe exacerbation in the previous year

 a once-daily combination of fluticasone furoate/umeclidinium/vilanterol
vs fluticasone furoate/vilanterol and umeclidinium/vilanterol

 Primary outcome : the annual rate of moderate or severe exacerbations                           

N Engl J Med 2018;378:1671-80



Moderate or severe exacerbation rate IMPACT

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

RR 0·75

[95% CI 0·70-0·81]

p<0·001



 52-week, phase 3, randomized trial

 8509 COPD patients
 CAT ≥ 10  despite treatment with ≥  2 inhaled maintenance therapies

 FEV1 25~ 65%

 ≥ 1 mod or severe exacerbations in the previous year if FEV1 <50%

 ≥ 2 mod or ≥ 1 severe exacerbations in the previous year if FEV1 ≥ 50%

 320 μg-budesonide or 160 μg-budesonide/glycopyrrolate/formoterol

 Primary endpoint : rate of moderate or severe exacerbations
N Engl J Med 2020;383:35-48



Moderate or severe exacerbation rate

Rabe et al. N Engl J Med 2020;383:35-48

RR 0·76

[95% CI 0·69-0·83]

p<0·001

RR 0·75

[95% CI 0·69-0·83]

p<0·001

ETHOS



 network meta-analysis

 RCTs that directly compared triple ICS/LABA/LAMA  vs. 
either dual LABA/LAMA or ICS/LABA therapies  
administered at FDC via the same inhaler device

 Data from  ETHOS, KRONOS,  IMPACT, and  TRILOGY  
studies

 21, 909 patients with COPD

Expert Rev Respir Med 2021 ;15:143-152



Rank probability of best therapy and SUCRA values

Calzetta L et al. Expert Rev Respir Med 2021 ;15:143-152



 a retrospective cohort study of linked English primary 
(Clinical Practice Research Datalink) & secondary (Hospital 
Episode Statistics) care data

 optimal timing of triple therapy following an exacerbation 

 1599 patients 

 prompt (≤ 30 d) n=393 vs delayed (31~180 d) n= 1206

Ismaila AS et al, Respir Res 2023;24:229



Ismaila AS et al, Respir Res 2023;24:229



Rate of subsequent exacerbations following FF/UMEC/VI 
initiation

Ismaila AS et al, Respir Res 2023;24:229



Time-to-first exacerbation following FF/UMEC/VI 
initiation

Ismaila AS et al, Respir Res 2023;24:229



Readmission following FF/UMEC/VI initiation

Ismaila AS et al, Respir Res 2023;24:229



Readmission following FF/UMEC/VI initiation

Ismaila AS et al, Respir Res 2023;24:229



Benefits of Triple Therapy in COPD

↓ Mortality



Am J Respir Crit Care Med 2020;201:1508-1516



All-cause mortality

ACM= All-cause Mortality

Lipson DA et al. Am J Respir Crit Care Med 2020;201:1508-1516

FF/UMEC/VI UMEC/VI



Martinez FJ et al. Am J Respir Crit Care Med 2021;203:553-564

BGF 320/18/9.6 μg vs GFF

BGF 160/18/9.6 μg vs GFF



[GOLD 2024]
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Miravitlles M, et al. J Clin Med. 2022;11:6623



Cazzola M, et al. Br J Clin Pharmacol 2022;88:3657-3673 



HR 0.57

≥150 min/wk
moderate-
intensity 

HR 0.66

75~150 min/wk
moderate-
intensity 

HR 0.75

<75 min/wk
moderate-
intensity 

Cheng et al. BMC Public Health 2018; 18: 268 

Sufficiently Active
Insufficiently 
Active (High)

Insufficiently 
Active (Low)

Inactive

PA & All-cause mortality
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