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Overview



Diagnosis

• COPD : post-bronchodilator FEV1/FVC <70%

• COPD is accompanied by multiple phenotypes 
and many co-morbidities.

Han MK et al. AJRCCM 2010; 182: 598-604.
Vanfleteren LE et al. AJRCCM 2013; 187: 728-735.

Lancet 2015; 385: 1778–88



Fletcher’s Curve

BMJ  1977; 1: 1645-1648



Risk Factors for COPD in a European Cohort of 
Young Adults 

• In 4636 subjects without asthma (20-44 yr old) 

• First survey in 1991-1993

Second survey in 1999-2002

• 10 European countries

AJRCCM 2011 Apr 1;183(7):891-7.



Risk Factors for COPD in a European Cohort of Young Adults 

IRR = incidence rare ratio
LLN = lower limit of normal AJRCCM 2011 Apr 1;183(7):891-7.



• Cases of COPD due to each factor 

- Smoking : 29-39 %

- AHR : 15 %, 

- Respiratory infection : 8%       

AJRCCM 2011 Apr 1;183(7):891-7.

Risk Factors for COPD in a European 
Cohort of Young Adults 



• COPD may start early in life. 

• Airway hyperresponsiveness, a family history of 
asthma, and respiratory infections in childhood 
are other important determinants of COPD. 

AJRCCM 2011 Apr 1;183(7):891-7.

Risk Factors for COPD in a European 
Cohort of Young Adults 



• Perinatal influences 
→ maternal smoking
→ premature birth
• Respiratory illness in early life
• Air pollution
• Childhood asthma

Martinez FD, NEJM 2016; 375 : 871 - 878



The Japanese were a disease of the skin, while the 
communists were a disease of the heart. 

Chiang Kai Shek



SIR picture



COPD is more like “fever.”

• COPD is defined by a single physiologic 
parameter, reduced expiratory airfow.

• Not so long ago, a great variety of diseases 
would have been classified as a fever, including 
tuberculosis, plague, Hodgkin disease, and 
familial Mediterranean fever.  

• COPD and fevers are heterogeneous. 

Rennards SI et al. CHEST 2008; 134:623-627



New Classification of COPD



COPD etiotypes



• Recent changes to the classification of COPD bring 
much-needed attention to these other exposures.

• There is an absence of evidence for the treatment of 
COPD related to exposures other than tobacco smoking. 



Clinical features 



Burden of tobacco smoking in COPD

• Tobacco smoking accounting for COPD 

→ over 70% in high income countries

→ non-smoking risk factors now contributing to 
over 50% of the global burden of COPD in low and 
middle income countries

GOLD 2023



Global risk factors associated with COPD according 
to sociodemographic index (SDI).





Platino Study

• Cross-sectional population-based study of five Latin American cities 

• 2278 never smokers vs. 3036 ever smokers

• Age ≥ 40 years

• Never smokers 

→ 26% of all individuals with airflow obstruction

→ female & older age 

→ asthma or tuberculosis

• COPD prevalence

→ 3.5% of never smokers,  7.5% of ever smokers

Rogelio Perez-Padilla et al



Percentage of self-reported asthma, previous tuberculosis 
and clinical diagnosis of COPD in never smokers

Rogelio Perez-Padilla et al



• Women in the tobacco group (n=22)
→ more emphysema (p<0.05)
(radiologist score 2.3 vs 0.7, 
emphysema on CT 27% vs 19%,  
larger emphysematous space)

• Women in the biomass group (n=21) 
→ significantly more air trapping 
→ more symptoms & activity limitation, 
→ lower oxygen saturation

COPD clinic in Mexico City. Camp et al. ERJ 2014; 3: 725-734



Comparison between NS COPD and S COPD in KOCOSS



Clinical Characteristics of COPD in never-smokers 
compared to ever-smokers







• Even though the effects of smoking are broad and devastating, 
much smoking-related research traditionally focuses on the lung 
because the lung is considered to be the primary target organ of 
smoking.

• Even though COPD is one of the major consequences of smoking, 
COPD usually does not exist by itself, because it is almost invariably 
associated with concomitant chronic respiratory and nonrespiratory
diseases that contribute to the clinical manifestations and severity of 
the smoking-induced systemic disease.



Age of Initiating Smoking: An Independent 
Predictor of COPD in Later Life

Cross-sectional survey in the 2020 National Health Interview Surve
22,374 adults  adults ⩾40 years old

Sargent DJ et al AJRCCM Vol 208, Iss 4, pp 428–434, Aug 15, 2023

https://www.atsjournals.org/author/Sargent%2C+James+D


Comorbidity





Divo M et al

BODE cohort
History of smoking > 10 pack years



• 6,266 US COPD patients

• Estimated 10-year risk of cardiovascular events

• Framingham Risk Score (FRS) : CV risk estimation  

•

Lee MS et al, chest 2012; 142 : 1118-1125



2. Value of ba PWV based on FEV1/FVC
A. Never-smokers, p<0.001
B. Former-smokers, p<0.001
C. Current-smokers, p<0.001



COPD & lung cancer



Past FuturePresent

Average adult inhales about 10,000 L/day.
Carcinogens present in the air at low concentrations are of 
concern as a risk factor for lung cancer.

Murray & Nadel 5 th edition  p1081

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwic4cCPtazOAhXGppQKHZPxBu4QjRwIBw&url=http%3A%2F%2Flungscancerstages.blogspot.com%2F2014%2F03%2Fhealthy-lung-lungs-diagram-of-smoker.html&psig=AFQjCNFwhDHUM0oOPcMBrGHEg71xGnWQeg&ust=1470560016995136


Risk Factors of Lung Cancer in COPD

• Smoking 

• Air pollution

• Emphysema 
Am J Respir Crit Care Med 2011, 184:866-867

Chest 2021;159(5):1812-1820

• TB destroyed lung 
Ann Am Thorac Soc. 2022 Apr;19(4):640-648.

• Severity of airflow obstruction

Chest 2010, 138:1295-1302 

Arch Intern Med 2003, 163:1475-1480

Ann Am Thorac Soc 2017; 14:392



Carcinogenesis in the airways

• Retention of airborne carcinogens because of airflow 
limitations

• Chronic inflammatory processes

• Genetic backgrounds common to both COPD and the 
development of lung cancer 





Pulmonary Tuberculosis and the Incidence 
of Lung Cancer among Patients with COPD

• Health screening examination cohort

• 13,165 Koreans with COPD

• Age : 50 ─ 84 years

• Matched for age, sex, smoking, and PTB 

• HR (95% CI) for lung cancer in those with 
pulmonary TB history  

→ 1.24 (1.03-1.50)

•.HY Park et al, Ann ATS 2022 Apr;19(4):640-648.  

•.  







Cancer development in patients with COPD: a 
retrospective analysis of the National Health Insurance Service-

National Sample Cohort in Korea



Cancer development in patients with COPD:
a retrospective analysis of the National Health Insurance

Service-National Sample Cohort in Korea

• Independent factors associated with the development of lung cancer 

→  Old age, male sex, smoking, COPD

→  Lower BMI

→  Low exercise level

→  Diabetes mellitus

• Regardless of smoking status, COPD was an independent risk factor for 

→ Lung cancer

→ Colorectal cancer and liver cancer among other major cancers



Mortality



Mortality Based on Smoking in COPD

Tomsen et al. Lancet repsir med 2013; (7) ; 543-550  



The BODE index is better than FEV1 at 
predicting the risk of death from any and 

respiratory causes in COPD

B Celi et al, NEJM 2004;350:10



Causes of Death in COPD (Torch Study)

Respiratory 35%

Cardiovascular 26%

Cancer 21%

Other cause 10%

Unknown cause 8%

• Current or former smokers with at least 10 PY
• 40 to 80 years of age 
• COPD, preBD FEV1 <60% 

.
.McGarvey et al, Thorax 2007;62:411–415

Calverley PM et al N Engl J Med 2007; 356: 775-789.



Mortality in COPD

• 32,535 spirometry-determined Taiwanese COPD

→ increase of all-cause mortality : HR ratio of 1.44 

→ loss of 6.0 years in life expectancy

→ Two thirds (65%) of the causes of deaths : 

extra-pulmonary, such as cardiovascular disease, 

diabetes, cancer and kidney diseases



• A Systematic Review and Meta-analysis of 12 studies 

A 10-μg/m3 increment of ambient PM2.5

→ 3.1% increase in COPD hospitalization 

→ 2.5% increase in mortality

Li MH et al. Chest  2016 Feb;149(2):447-458

Air pollution and mortality



Hanzel NA  AJRCCM 2023 Jul 31. 

• an average rate of FEV1 decline 

→ currently smoker : 60.3 mL/year 

→ former smoker : 35.2 mL/year

• every 10 μg/m3 increase in indoor PM

→ former smokers : additional 10 mL/year decline in FEV1 (p=0.044)

→ among current smokers, FEV1 decline did not differ by indoor PM. 



An association between air pollution and 

mortality in six U.S. cities.

Dockery DW et al, N Engl J Med 1993 Dec 9;329(24):1753-9..



Emphysematous change predicts respiratory mortality in 
outpatients with various stages of COPD

LAA : low attenuation area

• 251 outpatients with stable COPD 

• Median follow-up time was 8 years

Haruna A et al. CHEST 2010; 138(3):635–640



Inactive

Low active

Fully active

Inactive

Low active

Fully active



Airway-Occluding Mucus Plugs and Mortality in COPD



Mortality of COPD beyond FEV1 and BODE index

• Smoking (Lancet repsir med 2013; (7) ; 543-550) 

• Comorbidities

- Heart failure (Resp Res 2020; 21:54)

- Pneumonia (Respiration 2011;82(4):320-7)

• Emphysema (CHEST 2010; 138(3):635–640)

• Airways responsiveness (JACI 2016;138(6):1571-1579)

• Mucus plug (JAMA 2023 ;329 : 1832-1839)

• Low body-mass index (BMI ≤21)

• Air pollution (Chest  2016;149(2):447-458)

• Inactivity (Sci Rep 2021;11: 21674)

• Nutrition & anemia (IJCOPD 2018:13 1599–1605)



Treatment



© 2022, 2023 Global Initiative for Chronic Obstructive Lung Disease

Teaching 

Slide Set







• Azithromycin with better treatment response 

→ Effective in reducing AECOPD (P = 0.0002)

→ Did not reduce exacerbation in current smokers 
(HR= 0.99; 95%CI 0.71-1.38; P = 0.95).

Azithromycin for Prevention of COPD AE

Han MK et al Am J Respir Crit Care Med 2014;189(12):1503-8  



B Celi al, AJRCCM 2021;203(6):689-698 185: 44 - 52



Overuse of ICS in COPD

S. Suisa and PJ Barnes. Eur Respir J 2009; 34: 

13–16





Steroid Resistance in Smokers

Barnes PJ Eur Respir J. 2005 Mar;25(3):552-63.



© 2022, 2023 Global Initiative for Chronic Obstructive Lung Disease

Teaching 

Slide Set



Inhaled Corticosteroids in COPD

Claudio Tantucci et al IJCOPD 2020 Apr 20;15:821-829 



Take these findings of IMPACT and FLAME with a 
grain of salt



• Patients : ≥ one COPD AE during previous year

• Current or ex-smokers with a smoking history of 
at least 10 pack-years



Wedzicha JA, et al. N Engl J Med 2016; 374:2222-2234

The primary outcome: annual rate of all COPD exacerbations.

COPD exacerbations in the FLAME study





The IMPACT versus the FLAME study

IMPACT FLAME

Enrolled patients 10,355 3,362

Asthma Previous history of 
asthma : eligible 

Any history of asthma :
excluded 

GOLD Group FEV1<50 % : 64%
GOLD D : 75.9%

GOLD B: 24.4%
GOLD D: 74.8%

AE in previous year 1: 45%, ≥2: 55% 1: 81%, ≥2: 19%

ICS use at screen 71.6% 56.3%

Treatment during run-in Current COPD medicine Tiotropium



Mismatch between RCT and a real-life setting

• Over COPD subjects in the community who were taking 
medication, 5% (median) met inclusion criteria for the 
major RCTs.

Resp med 2007 Jun;101(6):1313-20

• In real-life settings, more than 80% of COPD subjects 
are currently treated based on results of RCTs for which 
they would not have been eligible.

Respiration 2014;  87(1) : 11-7



Active cigarette smokers (age :18-55 years)
Randomized in 131 sites of 29 countries between 2006.5 and 2010.4
→ 347 (montelukast), 336 (fluticasone), and 336 (placebo) 
Mean percentage of days with asthma control over 6 months of treatment 
→ 45% (montelukast, P < .05 vs placebo)

49% (fluticasone, P < .001 vs placebo)
39% (placebo)

David Price et al J Allergy Clin Immunol 2013;131:763-71



• smoking history of <11 pack years : 

→ more benefit with fluticasone

• smoking history of >11 pack years : 

→ more benefit with montelukast.

David Price et al J Allergy Clin Immunol 2013;131:763-71

•

.



• 190 COPD patients : bronchoscopic biopsy

• GOLD stage B–D, ≥ 10 pack year smoking

→ HASMC : >20% of bronchial airway smooth muscle cell

→ LASMC: ⩽20% of ASMC

• Run-in period of 6 weeks, followed for 12 months

Stoltz D et al



Stoltz D et al



Summary



Summary 

• COPD stems not only from smoking but a
lso from asthma, infection, air pollution, 
and poor growth in childhood.  

• Prevention of COPD should have high 
priority.

• Compared to ever-smokers with COPD, 
never-smokers with COPD have more air-
trapping, less emphysema, and  fewer 
comorbidities. They still have a higher 
risk of lung cancer and exacerbations. 

• Treatment of never-smokers with COPD 
requires further researches. 



Thank you for your attention
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