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Definition



Definition of terms

1. Early COPD

2. Mild COPD

3. PRISm

4. Young COPD

5. Pre-COPD



Early COPD

• “Early” refers to the biological beginning of the disease process, 
not necessarily the clinical onset.

• Distinguished from “clinical early,” which involves symptoms, 
functional limitation, or structural abnormalities.
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Mild COPD

• Mild airflow obstruction” has often been used as a surrogate for 
“early COPD,” but this is incorrect.

• “’Mild” only reflects the severity of airflow limitation measured by 
spirometry, not the disease’s stage or duration.“
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PRISm

• Defined by FEV1/FVC ≥ 0.7 with FEV1 < 80% predicted (after 
bronchodilation).

• Prevalence: about 7–11% in population-based studies.

• Common in smokers, females, individuals with high BMI, or 
multimorbidity.

• Associated with increased risk of respiratory symptoms, 
cardiovascular disease, metabolic disorders, and mortality.

• Clinically important as a potential precursor or variant of COPD 
(airway-dominant type) 

GOLD 2025
Int J Chron Obstruct Pulmon Dis. 2024 Mar 15:19:753-764



PRISm as an independent risk factor for COPD

Chest 2025 Jul;168(1):83-94

OLIN COPD Study (1986-1992 -> 1992-1996 -> 2002-2004)
f/u  period mean 10.5 (SD 4.0) years
Prevalence of PRIsm 18.6% 



Epigenetic-expression difference between 
COPD and PRISm

Funct Integr Genomics. 2025 Apr 10;25(1):86



PRISm in KHANES

PLoS ONE 19(7):e0307302.



PRISm in KHANES – metabolic syndrome

PLoS ONE 19(7):e0307302.



PRISm in US from NHANES 2007-2012

Respir Res. 2024 May 15;25:208

Prevalence of COPD and PRISm from 2007–2012 ranged from 
13.1%-14.3% and 9.6%-10.2%



PRISm in US from NHANES 2007-2012

Respir Res. 2024 May 15;25:208



PRISm in US from NHANES 2007-2012
- increased mortality risk

Respir Res. 2024 May 15;25:208

All-cause mortality (hazard ratio [HR]: 2.3 95% CI: 1.9—2.9) and 
various cause-specific deaths (HR ranges: 2.0–5.3)



PRISm and All-cause mortality ; Korean data

Ann Am Thorac Soc. 2025 Apr;22(4):486-493



Young COPD

• Refers to COPD in younger individuals (20–50 years).

• Normal peak lung function followed by an early decline 
or abnormal early-life lung development.

• Significant structural and functional abnormalities.

• Family history of respiratory disease 
or early-life respiratory events

GOLD 2025



Am J Respir Crit Care Med. 2009 Jul 1;180(1):3-10

Natural history of chronic airflow obstruction



Lung function decline in Lovelace Smokers Cohort (LSC)

Am J Respir Crit Care Med. 2018 Dec 1;198(11):1449–1451



Respirology. 2024 Jul;29(7):551-562
Lancet Respir Med. 2018;6:535–44.

Lancet Respir Med. 2023;11:273–82.

Trajectories of lung function and COPD : TAHS data



Am J Respir Crit Care Med. 2018 Jun 15;197(12):1540-1551.

COPD may result from different 
trajectories of lung function —
either normal growth and 
accelerated decline or 
submaximal growth and normal 
decline

Natural history of chronic airflow obstruction



ERJ Open Res. 2020 Oct 5;6(4):00047-2020.

Prospective multicenter cohort study of Spain 

Early COPD
1. 35–50 years of age
2. Caucasian origin 
3. current or former smokers (>10 pack-years)
4. the presence of airflow limitation after 

bronchodilation (FEV1/FVC<0.7)

Clinical characteristics of young COPD patients



ERJ Open Res. 2020 Oct 5;6(4):00047-2020.

Variables associated (p<0.05) with the presence of 
young COPD in the population studied



Pre-COPD

• Describes individuals (any age) with respiratory symptoms and/or structural or 
functional lung abnormalities but without airflow obstruction on spirometry.

• These individuals may or may not develop COPD later.

Am J Respir Crit Care Med. 2021 Feb 15;203(4):414-423
Respirology. 2024 Jul;29(7):551-562

1. Symptoms with normal spirometry (the 
former GOLD-0 concept)

2. PRISm (normal FEV₁/FVC but FEV₁ < 80%)

3. Early structural abnormalities on CT

4. Borderline but “normal-range” low lung 
function



Pre-COPD - pathophysiology

Lancet Respir Med. 2025 Sep;13(9):778-781

(1) Epithelial injury and EMT

• Smoking and oxidative stress reprogram basal epithelial cells

• This triggers epithelial–mesenchymal transition (EMT) → airway 
wall thickening, fibrosis, and small-airway obstruction

• Smokers with pre-COPD already show EMT features similar to COPD

• Some regulatory mechanisms (e.g., MAD family factors, blocked β-
catenin nuclear translocation) remain partially intact



Pre-COPD - pathophysiology

Eur Respir Rev. 2021 May 26;30(160):200364.



ERJ Open Res. 2021 Jun 7;7(2):00876-2020

Increased myofibroblast in small airways

Increased airway wall thickness 
and myofibroblast activities in 
normal lung function smokers



Pre-COPD - pathophysiology

Lancet Respir Med. 2025 Sep;13(9):778-781

(2) Genetic susceptibility

• About 40% of COPD heritable risk comes from common variants

• Polygenic risk scores predict low early-life lung function and early 
airflow limitation
→ Implies genetic contribution to pre-COPD



Genetic susceptibility of COPD

Lancet Respir Med. 2020 Jul;8(7):696-708

• GWAS data from UK Biobank + SpiroMeta
• Combined PRS = 0.44×PRS(FEV1) + 

0.59×PRS(FEV1/FVC).
• Higher PRS related to COPD 



Pre-COPD - GETomics

Respirology. 2024 Jul;29(7):551-562



Pre-COPD - pathophysiology

Lancet Respir Med. 2025 Sep;13(9):778-781
ERJ Open Res. 2021 Jun 7;7(2):00876-2020

• (3) Immune/inflammatory markers

• Biomarkers such as CRP, CC16, CCL19, CCL2, SP-D, sRAGE are 
associated with impaired lung function

• DNA methylation patterns differ across lung-function trajectories

• Potential tools for future early detection



Accelerated decline and biomarkers ; TAHS data

ERJ Open Res. 2021 Sep 13;7(3):00020-2021



Expert Rev Respir Med. 2025 Oct;19(10):1063-1079



Pre-COPD, PRISm and COPD in NOVELTY cohort

ERJ Open Res. 2024 Feb 12;10(1):00895-2023

1) COPD GOLD 1–2 (FEV1/FVC ratio <0.70 and FEV1 ≥50% to <80% pred)  
2) COPD GOLD 3–4 (FEV1/FVC ratio <0.7 and FEV1 <50% pred) 
3) pre-COPD: diagnosis of COPD with normal spirometry (FEV1/FVC ratio ≥0.70 and FEV1 ≥80% pred) 
4) PRISm: diagnosis of COPD with FEV1/FVC ratio ≥0.70 and FEV1 <80% pred



Pre-COPD, PRISm and COPD in NOVELTY cohort

ERJ Open Res. 2024 Feb 12;10(1):00895-2023



Definition of terms

“Early” = Biological term 

“Mild” = Airflow limitation level

“Young” = Age 20-50

“Pre” = Symptom or structural change without airflow obstruction 

“PRISm” = correlates with metabolic syndrome and elevated all-cause 
mortality.



Etiotypes



GOLD 2025



Int J Chron Obstruct Pulmon Dis. 2023 Nov 9:18:2509-2520.

COPD Risk Factor Profiles in General Population 
and Referred Patients



Int J Chron Obstruct Pulmon Dis. 2023 Nov 9:18:2509-2520.

COPD Risk Factor Profiles in General Population 
and Referred Patients



COPD etiotypes – limitations and controversy

• New definitions - COPD as a heterogeneous, multi-etiologic disease 
group rather than a smoking-related disorder

• This expansion may lead to over-inclusiveness

• How to classify post-TB airflow limitation, bronchiectasis, NTM-PD, 
anthracofibrosis, and pneumoconiosis?

Tuberc Respir Dis (Seoul). 2024 Feb 6;87(3):221–233



Tuberc Respir Dis (Seoul). 2024 Feb 6;87(3):221–233

COPD prevalence (%) 
1) bronchiectasis 7.9-65.1
2) TB-D 21.8-76.8
3) NTM-PD 3.1-45.3
4) Anthracofibrosis 23.7-95.0

Prevalence of COPD-I



Tuberc Respir Dis (Seoul). 2024 Feb 6;87(3):221–233

Lung function decline (mL/yr)
1) bronchiectasis -53 - -16
2) TB-D -36 --40
3) NTM-PD -70 - -30

Prevalence of COPD-I



COPD after NTM-PD

Respir Res. 2024 Sep 9;25(1):333



COPD after TB

Int J Chron Obstruct Pulmon Dis. 2025 Jun 26:20:2091-2102

Older age at tuberculosis diagnosis, lower baseline FEV1 <80%, 
smoking history, and multilobar involvement were identified as 
risk factors for tuberculosis-associated COPD



Air pollution and COPD incidence (COPD-P)

Environ Res. 2024 Sep 15:257:119240.

328 incident cases of CB/COPD during 2010–2023



Air pollution and COPD incidence

Environ Res. 2024 Sep 15:257:119240.

The association between residential air pollution 
and COPD incidence was insignificant in this study



COPD-P - Evidence from UK Biobank data

Median follow-up of 11.9 years, 13,863 participants developed at least one chronic 
lung disease, 1,055 developed chronic lung multimorbidity and 12,772 died

Thorax 2023;78:698–705.



COPD-P - Evidence from UK Biobank data

Thorax 2023;78:698–705.



COPD-P - Evidence from UK Biobank data

CHEST 2024; 166(5):975-986

171,132 participants free of COPD and asthma at baseline from the UK Biobank, who had data on air 
pollution and metabolomics.

Metabolite changes associated with air pollution exposure, and 
the metabolite signature score increased in proportion to the 
level of pollution.



COPD-P - Evidence from UK Biobank data

CHEST 2024; 166(5):975-986

Follow-up of 12.51 years, 8,951 and 5,980 incident COPD and asthma



Etiotypes of COPD

• COPD has multiple Etiotypes

• Post-infectious etiotypes (TB, NTM-PD, bronchiectasis) show relatively 
high COPD prevalence, incidence and faster lung-function decline

• The expanded etiotype model improves understanding but risks over-
inclusion in complex diseases



Early detection & Screening



Pre-COPD – Prevention and Screening

Lancet Respir Med. 2025 Sep;13(9):778-781

Primary prevention

• Prematurity, childhood asthma, pneumonia, and smoking are key 
drivers of pre-COPD lung-function trajectories

• Preventing these early-life risk factors is essential



Novel App-Based Portable Spirometer for the 
Early Detection of COPD

Diagnostics (Basel). 2021 Apr 27;11(5):785

Spirobank Smart
• Age of ≥40 years
• ≥10 pack-years of smoking
• Chronic respiratory symptoms (cough, phlegm, or dyspnea)



Novel App-Based Portable Spirometer for the 
Early Detection of COPD

Diagnostics (Basel). 2021 Apr 27;11(5):785



Young COPD and pre-COPD in general population

• The EPISCAN II study

• COPD in Spain in subjects ≥40 years

1. Pre-COPD definition
- emphysema > 5% 
- and/or bronchial thickening in CT
- and/or DLCO < 80% and FEV1/FVC > 0.7 
2. Young COPD definition
- FEV1 /FVC < 0.70 in age ≤ 50 years

ERJ Open Res. 2023 Feb 20;9(1):00334-2022



Young COPD and pre-COPD in general population

ERJ Open Res. 2023 Feb 20;9(1):00334-2022



Young COPD and pre-COPD in general population

ERJ Open Res. 2023 Feb 20;9(1):00334-2022



Young COPD and pre-COPD in general population

ERJ Open Res. 2023 Feb 20;9(1):00334-2022



Screening and early diagnosis of COPD

BMC Pulm Med. 2023 Nov 3;23(1):424.



Pre-COPD indicators in association with 
COPD development

Lancet Reg Health West Pac. 2023 Dec 18:44:100984.

**235(6.7%)** COPD cases (post-BD FEV1/FVC < 70%) among 3,526 participants



Pre-COPD indicators in association with COPD 
development

Lancet Reg Health West Pac. 2023 Dec 18:44:100984.

Concurrent chronic bronchitis and sSAD/low MMEF indicating 
pre-COPD optimally require more high attention

Definition of sSAD (2 of 3)
MMEF (FEF25–75%) < LLN
FEF50 < LLN
FEF75 < LLN



Screening and early diagnosis of COPD

Lancet Reg Health West Pac. 2023 Dec 18:44:100984.



Eur Respir J 2023; 62: 2300806.

SLIM risk calculator ; pre-COPD to COPD

Among 2273 Lovelace Smokers’ Cohort (LSC) participants
677 with normal spirometry, current and ex-smoker



Pre-COPD to COPD; according to TAHS data

Pre-BD FEV1/FVC z-score < -1.264
- 36-fold increased risk of developing COPD 
- Sensitivity 88%, and Specificity 87%

Am J Respir Crit Care Med. 2024 Jun 15;209(12):1431-1440



Susceptible Young Adults and Development of COPD

Am J Respir Crit Care Med. 2024 Sep 1;210(5):607-617

• Copenhagen General Population Study from 2003 (N = 5,497) and the Copenhagen City Heart 
Study from 1976-1978 (N = 2,609)

• For 10 and 25 years
• Susceptible group

1. Chronic bronchitis
FEV1/FVC ≥0.70 & ≥LLN
FEV1, FVC ≥80% predicted

2. PRISm
FEV1/FVC ≥0.70 & ≥LLN
FEV1 or FVC <80% predicted

3. Early airflow limitation
FEV1/FVC ≥0.70 & <LLN

4. Asthma
5. Active smoking history 

• Development of COPD (FEV1/FVC <0.70) and COPD GOLD 2-4 (FEV1 <80% pred).



Susceptible Young Adults and Development of COPD

Am J Respir Crit Care Med. 2024 Sep 1;210(5):607-617



Susceptible Young Adults and Development of COPD

Am J Respir Crit Care Med. 2024 Sep 1;210(5):607-617

PRISm and Early airflow limitation 
related to development of COPD



Am J Respir Crit Care Med. 2024 Sep 1;210(5):607-617

Risk factors used for calculating COPD risk score

Risk factors Point on COPD risk score

0 1

Chronic bronchitis no yes

FEV1 and FVC >=80 <80

FEV1/FVC >=LLN <LLN

Active smoking history No Yes

Asthma No Yes

Risk management COPD risk score

Low 0

Intermediate 1

High 2

Very High >=3

Susceptible Young Adults and Development of COPD



Am J Respir Crit Care Med. 2024 Mar 15;209(6):683-69

SAD in pre-COPD with emphysema - microCT



Am J Respir Crit Care Med. 2024 Mar 15;209(6):683-69

SAD in pre-COPD with emphysema - microCT

a. Number of terminal bronchioles per milliliter
b. Numbers of transitional bronchioles per milliliter
c. Number of alveolar attachments
d. Minimal to maximal airway diameter
e. Surface density



Expanding COPD diagnostic criteria 

JAMA. 2025;333(24):2164-2175.

COPDgene & CanCOLD



Expanding COPD diagnostic criteria 

JAMA. 2025;333(24):2164-2175.



Screening of pre-COPD or COPD risk group

• Respiratory symptom - Chronic bronchitis or asthma 
identified via questionnaire

• Spirometry data - Evidence of small airway disease or PRISm

• Radiologic findings – Presence of emphysema or small 
airway disease

• Potential blood biomarkers – CC16, hsCRP



Pre-COPD – early treatment strategies

Lancet Respir Med. 2025 Sep;13(9):778-781

Secondary prevention

• Attempts to slow progression from pre-COPD to COPD have produced 
mixed results:
• 12-week trial: no improvement in symptoms
• 1-year trial: improved gas diffusion and small-airway metrics

• A large trial (PRE-TREAT) of triple therapy is underway

• Non-pharmacologic strategies (physical activity, smoking cessation) 
also matter

• Addressing “treatable traits” (airflow limitation, bronchitis, inactivity, 
mental health) may help



Bronchodilators in Tobacco-Exposed Persons with 
Symptoms and Preserved Lung Function

N Engl J Med. 2022 Sep 29;387(13):1173-1184.

• No significant difference in clinically 
meaningful symptom improvement

• The treatment group showed a small 
but favorable change in lung 
function, and inspiratory capacity



Dual bronchodilator treatment for prevention of 
COPD in at-risk smokers

Respirology. 2022 Nov;27(11):983-986

Dual BD therapy would reduce lung 
function decline in smokers with small 
airways dysfunction (abnormal multiple 
nitrogen breath washout) and normal 
spirometry.

No differences between the study arms 
were found in change from baseline post-
BD FEV1 at 6 months



Future direction of screening & intervention

1. Early Screening
- Target individuals with family history of COPD, childhood respiratory 
infections, early abnormalities on imaging or PFTs, or respiratory symptoms 
without COPD diagnosis.
- Use CT, PFT, and risk-score–based surveillance for early detection
- Lung function tracking strategy 
2. Intervention in PRISm Groups
- Manage metabolic comorbidities and promote weight reduction to improve 
respiratory outcomes.
3. Treatment Approaches for Pre-COPD
- Consider early therapeutic strategies, including inhaler therapy, to prevent 
progression to COPD.

Respirology. 2024 Jul;29(7):551-562



Summary

• COPD develops through multiple etiotypes, including impaired lung 
growth, infections, genetics, and environmental exposures.

• Pre-COPD and PRISm are early abnormal states with meaningful 
symptom burden, faster decline, and increased mortality

• Early identification of high-risk markers (chronic bronchitis, small-
airway dysfunction, PRISm) enables timely intervention and may 
prevent progression to COPD.



Thank you for listening


	슬라이드 1: COPD & pre-COPD : screening, etiotypes, and early detection
	슬라이드 2: Contents
	슬라이드 3: Definition
	슬라이드 4: Definition of terms
	슬라이드 5: Early COPD
	슬라이드 6: Mild COPD
	슬라이드 7: PRISm
	슬라이드 8: PRISm as an independent risk factor for COPD
	슬라이드 9
	슬라이드 10: PRISm in KHANES
	슬라이드 11: PRISm in KHANES – metabolic syndrome
	슬라이드 12: PRISm in US from NHANES 2007-2012
	슬라이드 13: PRISm in US from NHANES 2007-2012
	슬라이드 14: PRISm in US from NHANES 2007-2012 - increased mortality risk
	슬라이드 15: PRISm and All-cause mortality ; Korean data
	슬라이드 16: Young COPD
	슬라이드 17
	슬라이드 18
	슬라이드 19: Trajectories of lung function and COPD : TAHS data
	슬라이드 20
	슬라이드 21
	슬라이드 22
	슬라이드 23: Pre-COPD
	슬라이드 24: Pre-COPD - pathophysiology
	슬라이드 25: Pre-COPD - pathophysiology
	슬라이드 26: Increased myofibroblast in small airways
	슬라이드 27: Pre-COPD - pathophysiology
	슬라이드 28: Genetic susceptibility of COPD
	슬라이드 29: Pre-COPD - GETomics
	슬라이드 30: Pre-COPD - pathophysiology
	슬라이드 31: Accelerated decline and biomarkers ; TAHS data
	슬라이드 32
	슬라이드 33: Pre-COPD, PRISm and COPD in NOVELTY cohort
	슬라이드 34: Pre-COPD, PRISm and COPD in NOVELTY cohort
	슬라이드 35: Definition of terms
	슬라이드 36: Etiotypes
	슬라이드 37
	슬라이드 38: COPD Risk Factor Profiles in General Population and Referred Patients
	슬라이드 39
	슬라이드 40: COPD etiotypes – limitations and controversy
	슬라이드 41
	슬라이드 42
	슬라이드 43: COPD after NTM-PD
	슬라이드 44: COPD after TB
	슬라이드 45
	슬라이드 46
	슬라이드 47
	슬라이드 48
	슬라이드 49
	슬라이드 50
	슬라이드 51: Etiotypes of COPD
	슬라이드 52: Early detection & Screening
	슬라이드 53: Pre-COPD – Prevention and Screening
	슬라이드 54: Novel App-Based Portable Spirometer for the Early Detection of COPD
	슬라이드 55: Novel App-Based Portable Spirometer for the Early Detection of COPD
	슬라이드 56: Young COPD and pre-COPD in general population
	슬라이드 57: Young COPD and pre-COPD in general population
	슬라이드 58: Young COPD and pre-COPD in general population
	슬라이드 59: Young COPD and pre-COPD in general population
	슬라이드 60: Screening and early diagnosis of COPD
	슬라이드 61: Pre-COPD indicators in association with COPD development
	슬라이드 62
	슬라이드 63
	슬라이드 64
	슬라이드 65: Pre-COPD to COPD; according to TAHS data
	슬라이드 66: Susceptible Young Adults and Development of COPD
	슬라이드 67: Susceptible Young Adults and Development of COPD
	슬라이드 68: Susceptible Young Adults and Development of COPD
	슬라이드 69
	슬라이드 70: SAD in pre-COPD with emphysema - microCT
	슬라이드 71: SAD in pre-COPD with emphysema - microCT
	슬라이드 72: Expanding COPD diagnostic criteria 
	슬라이드 73: Expanding COPD diagnostic criteria 
	슬라이드 74: Screening of pre-COPD or COPD risk group
	슬라이드 75: Pre-COPD – early treatment strategies
	슬라이드 76: Bronchodilators in Tobacco-Exposed Persons with Symptoms and Preserved Lung Function
	슬라이드 77: Dual bronchodilator treatment for prevention of COPD in at-risk smokers
	슬라이드 78: Future direction of screening & intervention
	슬라이드 79: Summary
	슬라이드 80: Thank you for listening

