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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 . 
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Fletcher & Peto. Br Med J 1977;1:1645−1648



The Natural History of Chronic Airflow
Obstruction Revisited

• Framingham Offspring cohort vs MRC

1) male and female vs. male

13-80 yo vs. 30~59 yo

N=4,391 vs. 1,136

2) Long F/U  up to  26 yrs vs. 8 yrs

3) standardized spirometry method

Kohansal R, et al. Am J Respir Crit Care Med 2009; 180: 3–10.



The Natural History of Chronic Airflow
Obstruction Revisited

Kohansal R, et al. Am J Respir Crit Care Med 2009; 180: 3–10.
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Smoker

20 ml/yr

38 ml/yr



The Natural History of Chronic Airflow
Obstruction Revisited

Quit smoking <30

Effect of quitting smoking

Never smoker

Cont. Smoker



Rate of Lung Function Decline

• Annualized Rate of Decline 

1) rapid decliners

annual decline of FEV1> 40 mL

2) normal decline 

annual decline of FEV1 between 20-39.9 mL

3) Non decliner

annual decline of FEV1 between 0-19.9 mL



Smoking and Lung Function over 11 yrs
Lung Health Study 

Am J Respir Crit Care Med Vol 166. pp 675–679, 2002

31ml/yr

62ml/yr

48ml/yr

0.5L
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Incidence of COPD among Ever Smokers 
and  Never Smokers

Vestbo J. et al. Thorax. 2006; 61(11): 935-939 

GOLD stage

~35%

• CCHS cohort



The Relationship of Childhood 
Respiratory Illness to Adult COPD

Burrows et al. Am Rev Respir Dis 1977;115:751-60



Determinants of Maximally Attained 
Level of Pulmonary Function

Two Netherlands cohort study
15~35 yo, 1818 males and 1732 females, 24-year F/U

Smoking

Symptom

Eosinophilia

AHR

All

Wang X, et al. Am J Respir Crit Care Med. 2004; 169:941–49. 



Factors Associated with the 
Development of COPD

Risk Factors

Smoking (Active or Passive)

Biomass smoke

Occupational exposure

Air Pollution

Predisposing Factors

Genetics

Female gender

Low socioeconomic status

Childhood Disadvantage Factors

Intrauterine Growth Disorder

Low birth weight

Severe respiratory infection during 
childhood

Lung Conditions

BHR, Asthma

Chronic mucus hypersecretion

Emphysema detected on HRCT

Recurrent bronchopulmonary
infection

1. BMJ. 1991; 303:671–75    2. Thorax. 2013; 68:760–66.
3. Eur J Med Res 2009; 14(suppl 4):27–31  4. Thorax. 2004; 59:295–302. 
5. Lancet. 2007; 370:758–64
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New Paradigm of COPD Progression

Lange et al NEJM 2015;373:111-22

Normal

Small Lung

Rapid Decliner

Small Lung

53ml/yr

27ml/yr

Framingham Offspring Cohort.  Copenhagen City Heart Study. 
Lovelace Smokers Cohort



Changes in FEV1 Over Time for 3 yrs
ECLIPSE

Vestbo J, et al. N Engl J Med. 2011;365(13):1184–92.

Increased rate of decline 

* Current smoker
* BDR (+)
* Emphysema

70%



Increased rate of decline 

*  Higher baseline FEV1
*  Lower BMI

Casanova C, et al. Am J Respir Crit Care Med 2011; 184: 1015–1021.

Changes in FEV1 Over Time for 10 yrs
BODE

62%
9%



COPD Progression and GOLD Stage

Tantucci et al IJCOPD 2012



3 Ways For Lung Function Decrease

Short Plateau



Is COPD Single Disease?



Natural History Beyond FEV1

• Cough and sputum

• Dyspnoea

• The extrapulmonary features

• Activity level



Survival & Physical Activity

Active

Sedentary

Very inactive

CHEST 2011;140:331-42



BODE Index vs FEV1

BODE INDEX GOLD STAGE
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• BODE index : FEV1 , 6MWD,  MMRC,  BMI



Contents

1) Traditional view of COPD progression

2) Factors associated with airflow limitation

3) New paradigm of natural course of 
COPD

4) Early COPD



Disease Prevention Model

Agustí A,et al. ERJ Open Res 2017; 3: 00117-2017

Smoking
Air pollution

Spirometry Stop smoking
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5th April, 2016

Screening for COPD. Evidence Report and Systematic Review for the US
Preventive Services Task Force (USPSTF)

There was no direct evidence available to determine the benefits and harms of 
screening asymptomatic adults for COPD using questionnaires or office-based 
spirometry or to determine the benefits of treatment screen-detected populations.

33 studies analyzed

Grade D : Recommends against screening for COPD
among asymptomatic adults

(Guirguis-Blake J et al, JAMA 2016;315(13): 1378-1393)



• Active case finding

performing spirometry in patients 
with symptoms and/or risk factors, 
where the diagnostic yield for COPD 
is relatively high)
but not routine screening spirometry 
in asymptomatic individuals without 
COPD risk factors
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Disease Progression Model
Before Peto and Fletcher

Cough and 
sputum

Recurrent 
infection

Lung 
damage



• two distinct but commonly associated disorders: 
①hypersecretory disorder, with mucus hypersecretion 

and recurrent airways infections – airway disease
②emphysema

• both disorders were favorably affected by smoking 
cessation, resulting in normalization of the FEV1 
decline and remittance of CMH in most quitters.

• mucus hypersecretion should not be regarded as the 
factor defining susceptibility to future development of 
airflow limitation





Early COPD

• GOLD 0 

-2001’GOLD 

- Chronic Bronchitis  or chronic sputum

& Preserved Lung Function FEV1/FVC ≥ 0.7 



Early COPD
• GOLD 0 

-2001’GOLD 

- Chronic Bronchitis  or chronic sputum
& Preserved Lung Function FEV1/FVC ≥ 0.7 

Vestibo et al. Am J Respir Crit Care Med 2002;166:329-32 



Prognostic Value of GOLD 0

13.5%

20.5%

11.7%

18.5%



2006 GOLD 부터 GOLD 0 없어짐

Prognostic Value of GOLD 0



NSHD  (National Survey of Health and Development)

British cohort  from 1946 (at birth) ~ N=5,362
Recent data collection 2006~2011 ; 2,856 alive
Prospective observation study between the ages of 20 and 64 years, 
assessed on six occasions. using a validated questionnaire
2,229 available participants (78%) data analysis

Allinson JP, et.al. Am J Respir Crit Care Med 2016; 193: 662-72



Relationship between Symptoms and
Smoking with Age

smoking 
consumption



The Relationship between Chronic Symptoms 
and Airflow Limitation at Age 60–64 Years



The influence of duration of chronic mucus 
hypersecretion (CMH) presence on FEV1

decline between ages 43 and 60–64 years.

male female



NSHD  (National Survey of Health and Development)

British cohort  from 1946 (at birth) ~ N=5,362
Recent data collection 2006~2011 ; 2,856 alive
Prospective observation study between the ages of 20 and 64 years, 
assessed on six occasions. using a validated questionnaire
2,229 available participants (78%) data analysis

Allinson JP, et.al. Am J Respir Crit Care Med 2016; 193: 662-72

• Cumulative prevalence of CMH among COPD ; 60%

• CMH in individuals with normal lung function may 
precede and augment development of airflow 
limitation.     



Emphysema and incidence of airflow 
limitation

• From US general population cohort (MESA)
• 2045 participants without initial preBD airflow limitation
• Non-smoker : 50%
• 5yr F/U 



• Emphysema was independent risk factor for incidence of airflow 
limitation among general population

11%



• From Norwegian community-based cohort (GenKOLS)
• 462 COPD cases and 485 subjects without COPD examined with a 

quantitative CT scan
• Ever smokers (≥ 2.5PY)
• 8 year mortality



Emphysema predicts all-cause mortality

low %LAA (< 3)

medium %LAA (3-10)

High %LAA (> 10)

• ALL CAUSE MORTALITY

Am J Respir Crit Care Med 2013;187:602–608



CHARACTERISTICS OF 
SYMPTOMATIC,
UNOBSTRUCTED INDIVIDUALS



Regan EA et al. JAMA Intern.Med 2015; 175: 1539-49



Clinical Characteristics
COPDGene



42.3%(127 of 300) of the GOLD 0 group had CT 
evidence of emphysema or airway thickening.

Radiographic Characteristics in GOLD 0
COPDGene

Current or Former Smoking Status Emphysema and Gas trapping for each patient

Current smoker Former smoker



Mean FEV1 Distribution in GOLD0

Never Smoker

Gold 0

Gold 1





Smokers with Preserved lung 
function AND ≥CAT 10

• respiratory exacerbations,
• shorter 6MWD
• Evidence of occult airway 

disease (e.g., FEV1↓, FVC↓, 
and inspiratory capacity↓) 

• airway wall thickening

Never 
Smoker

GOLD 0
GOLD 
1&2

Prevalence of Respiratory Symptoms,
According to Study Group



Prospective Annualized 
Exacerbation Rate

Never Smoker GOLD 0
CAT <10

GOLD 0
CAT ≥10

GOLD 1&2
CAT <10

GOLD 1&2
CAT ≥10







fSAD

Emph



Association Between Emphysema and Functional 
Small Air Way Disease On FEV1 Decline

fSAD Emph



Summary

• COPD is heterogenous and there are heterogeneous 
pathway to airflow limitation 

• The concept that COPD is always progressive and 
worsens universally is not tenable

• Mild COPD seems to progress more rapidly

• Symptoms and emphysema  in unobstructed smokers 
are associated with higher risk for the future 
development of airflow limitation


