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New definition of COPD and taxonomy 
- Previous definition fails to identify the disorder at its early stages, before airflow    

limitation becomes evident
- Integrating different causes of COPD leading to its heterogeneous presentation

AgustíA et al. Eur Respir J 2023 Apr



GOLD 2023 defines COPD as a heterogeneous lung condition characterized by chronic 

respiratory symptoms (dyspnea, cough, expectoration and/or exacerbations) due to 

abnormalities of the airways (bronchitis, bronchiolitis) and/or alveoli (emphysema) that 

cause persistent, often progressive, airflow obstruction.

GOLD 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.

AgustíA et al. Eur Respir J 2023





Risk factors associated with COPD

• Preterm birth 

• Indoor air pollution

• Childhood cigarette smoking



Nationwide medical birth registry data 
- 706,717 people born 1987–1998 in Finland (4.8% preterm)
- 1,669,528 people born 1967–1999 in Norway (5.0% preterm) 

Risk associated with preterm birth
- follow-up was started at the earliest when the individuals turned 18 years 
- Outcome: care episodes of asthma and COPD later in life

    (inpatient or outpatient hospital or specialist care episode with corresponding ICD codes)

Pulakka A et al. Eur Respir J 2023 Jun





Dose-response pattern 







• A large number of subjects from two Nordic countries with individual-level data

• Follow-up from birth to the age of 50 years

• Earlier gestational age at birth has lifelong adverse implications for respiratory health 

• Higher risk of obstructive airway disease in a dose-dependent manner

• Similar findings for individuals born small for gestational age

• Supports the concept of early-life origins of chronic respiratory diseases in later life



SPIROMICS AIR
- 1,208 participants with a history of smoking with or without COPD and complete

data of indoor PM and NO2

- Mean age of 65 years, mean 50 pack-years of smoking, and 34% currently smoking 

- To determine whether estimated indoor PM2.5 and NO2 concentrations were 
associated with annual lung function decline among current and former smokers 
with COPD from SPIROMICS  (followed up to 3 years)

Hansel NN et al. Am J Respir Crit Care Med 2023 Nov



<8.4μg/m3 ≥8.4μg/m3



Annual decline rate 
= 27.7 mL

Annual decline rate 
= 58.4 mL

Annual decline rate 
= 18.8 mL

Annual decline rate 
= 63.4 mL



Annual decline rate 
= 62.6 mL

Annual decline rate 
= 64.5 mL

Annual decline rate 
= 55.1 mL

Annual decline rate 
= 57.4 mL



• Each 10 μg/m3 estimated increment of indoor PM2.5 concentration was associated with a 
15 ml per year additional loss of lung function 

• Impact of indoor air pollution on lung function in smokers 

• Rapid FEV1 decline in former smokers

• No significant influence in current smokers 

• A significant and rapid FEV1 decline was observed despite the relatively low absolute 
level of PM2.5 in the SPIROMICS cohort



2020 National Health Interview Survey (NHIS) in US 
- 22,374 adults aged >40 years 
- 13,024 never smokers (60%) 9,350 ever smokers 

- 1,490 (16% of ever smokers) started smoking regularly before age 15 years 
- 7,860 started smoking regularly after age ≥ 15 years 

Sargent JD et al. Am J Respir Crit Care Med 2023 Aug



23.1%

11.6%

Higher risk of COPD



63.5%
69.8%

Lower success at quitting smoking 



*Adjusted also for age, gender, race, poverty, and urbanicity.





• Smoking initiation earlier than 15 years of age

• Higher risk of developing COPD

• Higher likelihood of failure in smoking cessation

• Regardless of current or past smoking status and the quantity of smoking, initiating 
smoking before the age of 15 is associated with a higher risk of COPD



Advances in diagnosis of COPD

• Screening and case finding studies

• New strategy using the FEV1/FVC ratio severity

• Prediction of COPD development and lung function decline

• Clinical variables

• Bronchodilator responsiveness

• CT imaging machine learning





Usefulness of CAPTURE tool for identifying undiagnosed, clinically significant COPD 
- In the US primary care setting 
- Clinically significant COPD 
→ Spirometry-defined COPD (post-BD FEV1/FVC <0.70 or pre-BD FEV1/FVC <0.65) combined with 

either an FEV1 less than 60%pred. or a self-reported history of an acute respiratory illness within 
the past 12 months

Outcome: sensitivity and specificity for detecting clinically significant COPD

Martinez FJ et al. JAMA 2023 Feb



CAPTURE tool
- Questionnaire comprising 5 questions regarding respiratory exposure, symptoms, or   

acute respiratory illnesses + peak expiratory flow rate 
- Positive screening result 
(1) a questionnaire score of 5 or 6 
(2) a questionnaire score of 2, 3, or 4 with a PEFR of <350 L/min for males or <250 L/min for females

Martinez FJ et al. JAMA 2023 Feb



Respiratory exposure
Living and working 

environment

Respiratory symptoms 

Acute respiratory illness



Peak expiratory flow rate



• For all study patients aged 45-80 years without a prior COPD diagnosis (n = 4,679) 

51.1% healthy

17.8% PRISM

12.0% symptomatic, normal spirometry, former/current smoker

11.4% symptomatic, normal spirometry, never smoker

5.2% non-clinically significant COPD

2.5% clinically significant COPD



• CAPTURE 

Sensitivity 48.2% (95% CI, 38.6–57.9%) 

Specificity 88.6% (95% CI, 87.6–89.6%)

10%

10.2%

33.8%

1.5%

20.5%

14.3%

15.6%

10.8%

11.0%

4.5%

Individuals with a variety of alternate respiratory diagnoses



Prospective COPD cohort study in China 
- Usefulness of CAPTURE for identifying patients who meet treatment thresholds 

based on the level of symptoms and history of exacerbations or hospitalizations
without the use of a spirometric severity criterion 

- The cohort consists of individuals with COPD (85%), chronic bronchitis, and healthy never-
smokers

Li Y et al. Am J Respir Crit Care Med 2023 Aug



Chronic bronchitis 
Healthy control 



Sensitivity 63.5–85.6% Specificity 55.6–64.0% 





• CAPTURE was developed to identify COPD patients with FEV1 <60% in unselected primary 
care setting 

• CAPTURE had low PPV but had good NPV for detecting treatment-requiring COPD 

• High NPV values give confidence that the risk of missing a patient with COPD who 
needs treatment is low 

• As prevalence decreases, NPV increases; therefore, it is unlikely to miss an individual 
who requires treatment for their COPD in a routine practice setting 

• PEF was an essential component 

• Recommend the use of mini peak flow meters for case finding in community settings



COPDGene + Pittsburgh cohort 
A new severity classification (STaging of Airflow obstruction by Ratio; STAR)

- Compared to the GOLD severity staging (based on FEV1) 
- FEV1/FVC ratio 

1) 0.60 – 0.70  
2) 0.50 – 0.60
3) 0.40 – 0.50 
4) <0.40

Bhatt SP et al. Am J Respir Crit Care Med 2023 Sep



1234

GOLD 2 → STAR 1

Major redistributions 

GOLD 2 → STAR 3

GOLD 3 → STAR 2

GOLD 3 → STAR 4



GOLD stage STAR Stage COPD Gene Pittsburgh

1 1 87.5% 84.0%

2 12.0% 15.5%

3 0.5% 0.5%

4 0% 0%

2 1 51.5% 32.2%

2 32.8% 39.5%

3 13.7% 24.1%

4 2.0% 4.2%

3 1 7.3% 2.9%

2 18.9% 10.5%

3 39.2% 34.7%

4 34.6% 52.0%

4 1 0% 0%

2 1.8% 1.3%

3 11.2% 6.8%

4 86.9% 92.0%



None vs. Mild None vs. Mild 





Reference: no airflow obstruction

*Model adjusted for age, sex, race, and height



• The greatest discrepancy in classification lay between GOLD 1 and STAR 1 grades

• Mortality in the STAR grade 1 was higher than that in individuals without COPD, 
whereas there was no difference between non-COPD and GOLD 1 patients 

• STAR stage seems to be more useful in milder COPD patients

• Offer some important insights, particularly about the transition from normal lung 
function to established COPD

• View the FEV1/FVC ratio as a continuous variable rather than a simple threshold used to 
identify those with airflow obstruction



Lovelace Smokers’ Cohort
- 677 participants with normal spirometry at baseline and a minimum of three    

spirometries, each 1 year apart 
- Building a practical predictive model for developing chronic airflow limitation 
- Validated in the COPDGene cohort

Divo MJ et al. Eur Respir J 2023 Sep





#Pre-COPD: normal spirometry + chronic sputum production, cough, or mMRC grade >2



Sn 72%    Sp 85%
PPV 52% NPV 93%



Your COPD
risk at 6 year
is  _____%



SPIROMICS
- 2,269 tobacco-exposed participants with or without COPD
- BDR definition: change of ≥200 mL and ≥12% in FEV1 and/or FVC
- BDR classification 

(1) consistent BDR, (2) inconsistent BDR, and (3) never BDR 

Fortis S et al. Chest 2023 Mar





AST-BDR 
Never             –44 mL/y
Inconsistent  –66 mL/y
Consistent     –79 mL/y

a: P <0.05
b: P <0.01 

Lung function decline 



Progression to COPD



• First study examining the association of BDR over time with clinical features

• Inconsistent and consistent BDR

• Associated with self-reported history of asthma

• Greater lung function decline

• Small airways smooth muscle pathologic features playing a role in the inflammatory 
and remodeling process of the airway

• BDR even at one visit (inconsistent BDR) describes an obstructive lung disease phenotype 
with a history of asthma and small airways disease

• Consistent BDR provides additional characterization of this phenotyping by indicating a 
high risk of lung function decline over time



COPDGene study 
- To determine if radiomics features (related to lung parenchymal texture and air-

way geometry) from inspiratory CT scans can be used to detect the presence of 
COPD 

- PyRadiomics (open-source Python package) was used to extract features from the 
lung regions identified by the lung and airway mask 

- Using standard CT and low-dose CT

Amudala Puchakayala PR et al. Radiology 2023 Jun





Texture features Shape features



Summary

• Preterm birth

• Indoor air pollution

• Childhood cigarette smoking

COPD is linked to preterm gestational age and births classified as SGA

Indoor air pollution is associated with rapid FEV1 decline in former smokers

Initiation before the age of 15 has a greater risk of COPD



Summary

• Screening and case finding studies

• New strategy using the FEV1/FVC ratio severity

• Prediction of COPD development and lung function decline

CAPTURE has a low sensitivity for detecting clinically significant COPD in primary care setting

CAPTURE has a high negative predictability for COPD patients requiring treatment

STAR (FEV1/FVC) grade may be more useful to differentiate non-COPD and mild COPD 

Prediction model with 4 clinical variables can be useful to predict a future COPD risk

Presence of BDR is related to rapid FEV1 decline and COPD development  

Prediction model with radiomics features has good accuracy for detecting COPD
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