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Definition of Early COPD



Definition of Early COPD

1. When is the beginning of the disease?

2. Do we know all the risk factors of the disease?

3. Is only a single natural history of the disease?

4. Can we monitor the natural course of COPD only 

by Lung function tests?

5. Do we know all the phenotypes or endotypes of 

this disease?
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The Scope of Early COPD 

• “Early disease COPD”

• GOLD 0
; Chr Bronchitis and FEV1/FVC ≥ 0.7 

• PRISm (preserved ratio impaired spirometry)

; FEV1/FVC ≥ 0.7 & FEV1< 80%

• Undiagnosed COPD

• Mild to Moderate COPD 
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Significant under-diagnosis worldwide

∙ Up to two-thirds remain undiagnosed

1) Patients present late:

∙ normalise symptoms

∙ self-limit activities

∙ smokers afraid of stigma/apathy

∙ other more important co-morbidities

2) Missed opportunities   by GPs

Jones et al, Lancet Respir Med 2014; 2: 267-76

GOLD 2

50%

GOLD 1

26%

GOLD 4

5%

GOLD 3

19%

Mapel DW, et al. Int J Chron Obstruct Pulmon Dis 2011; 6: 573−581
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Jones et al, Lancet Respir Med 2014; 2: 267-76

• 40세이상 COPD 환자 (Code, COPD 연관 처방이 연간 2회이상)

• 진단 최소 2년전부터 20년전까지의 1차 및 2차 의료기관의 기록 분석

• Missed opportunity for COPD diagnosis 



Resp Sx Resp Px

CXR Consult

Missed opportunity for

COPD diagnosis 

진단 5년전 ; 85%

6~10년전 ; 58%

11~15년전 ; 42%

16~20년전 ; 8%



Importance of undiagnosed COPD 
- Impact on mortality -

• NHANES participants long term F/u (median 14.5 yrs)
• 71.2% of those with obstruction did not have a COPD diagnosis

Martinez et al. Ann Am Thorac Soc 2015;12:1788–1795.

Higher risk for all-cause mortality
• Undiagnosed (HR, 1.23)
• Diagnosed      (HR, 1.74)



Burden of Undiagnosed COPD 

∙  Canada : population based study (CANCOLD)

∙  N=505 COPDs (355 (70%)) undiagnosed

UNDIAGNOSED

DIAGNOSED

Labonte et al, AJRCCM 2016



What is the evidence 
for screening for COPD?



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



SCREENING

• 어떤 질병의 조기단계에서 이를 진단하기 위해 증상이 없는 사람을 대
상으로 집단검진으로 행해지는 검사

1) 집단선별검사(mass screening)

; 위험요인(risk factor)을 고려하지 않은 대상집단에 대한 검사

2)  다상선별검사(multiphasic screening)

; 동시에 여러 질환에 대한 검사

3) 표적선별검사(targeted screening)

; 특정위험요인에 노출된 그룹만을 대상으로 하는 검사

4) 환자발견(case finding) 또는 기회검진(opportunistic screening)

; 병원에 내원한 환자를 대상으로 하는 검사
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Knowledge and Attitudes of Family 
Physicians

International Journal of COPD 2008:3(2) 311–317



Res Med 2018;143:61-66



Relevance of Factors Limiting 
Early diagnosis of COPD

International Journal of COPD 2019:14 353–360

Lack of 
awareness 
of the 
disease by 
GP

Lack of 
interest  
by GP

Presence of 
other priorities 
for GP who 
knows anyway 
the importance   
of the disease

Difficulties 
of the 
diagnosis 
for GP



Level of Consensus on the Early Management 
of COPD (Specialist in Pulmonology)

International Journal of COPD 2019:14 353–360

Early diagnosis of COPD

도구; 설문조사와 risk card

방법GP가 전문가에게 의뢰

방법GP가 진단과 치료

방법GP가Spirometry 후 선택적 의뢰

도구; GP database에서 BD 투약한 환자

도구; GP database에서 steroid 투약한 경험이 있는 환자



Intern Med 56: 3153-3158, 2017

• A prospective multi-center, observational study
• Patients ≥ 40 yo, outpatient care for chronic disease at primary care 

clinics

COPD-PS and Handiheld spirometry

Conventional spirometry

COPD 

Possible COPD 



COPD 



International Journal of COPD 2017:12 2323–2331

Denmark

• age ≥35 years,
• smoker/ex-smoker or other risk exposures for COPD
• at least one respiratory symptom

(dyspnea, cough, wheeze, sputum, or recurrent 
respiratory tract infections)

• no previous diagnosis of obstructive lung disease or 
treatment with inhaler medication within the last 12 Mo 





Am J Respir Crit Care Med. 2017 Mar 15;195(6):748-756. 

males;350 L/min 
females; 250 L/min



COPD Assessment in Primary Care to Identify 

Undiagnosed Respiratory Disease and 

Exacerbation Risk.

Case ; 
COPD and 1 exacerbation

or FEV1≤ 60%
Control;

FEV1 ≥60%
and No exacerbation

Am J Respir Crit Care Med. 2017 Mar 15;195(6):748-756. 



• The prevalence of COPD diagnosed by preoperative spirometry ; 
15.6%  ( 5.5% ; Diagnosed state)

• 2/3 of diagnosed COPD ;  group B,C,D





CONTENT

1. Early Detection of Undiagnosed COPD 

1) Undiagnosed COPD

2) Active case finding

2. Diagnostic methods of early disease

1) PFT



Approach to individuals with risk 
factors for the development of COPD

Peter barnes Chronic Obstr Pulm Dis (Miami). 2016; 3(3): 653-667 



Parameter D ; 
Rate of volume increase in V-T curve

Scientific Reports 2018;8:17484

COPDGene



54 yo M
34PY smoking
mMRC 3 
SGRQ 48
FEV1/FVC 0.72, FEV1 100.1%

0.5% emphysema &  25% fSAD (red) Parameter D ;−0.08 (Abnormal)

• Highest quartile of Parameter D ; 
* Independent association with all-cause mortality

(adjusted HR 3.22,95% ; p < 0.001) 
* GOLD 0 (1.8%) , GOLD  1 (33.7%).



Ann Am Thorac Soc. 2019  [Epub ahead of print]



Peak Index as Diagnostic and 
Prognostic Measure

Ann Am Thorac Soc. 2019  [Epub ahead of print]

• CT emphysema and small airways disease 
• St George's Respiratory Questionnaire score
• 6-minute walk distance 
• FEV1 change over time



Eur Respir J. 2015 ; 46(6): 1589–1597

• From a cohort of 1570 smokers in the New York City 
• Normal spirometry (normal FEV1, FVC, FEV1/FVC, TLC)
• 25.3% (397); Normal spirometry and Low Dlco

No difference in Respiratory symptom and emphysema  in CT 
compared to Normal DLco group

• 13 yr F/U



Normal spirometry/Normal DLco

Normal spirometry/Low DLco

Lung Function Overtime

3%

22%



Forced Oscillation Technique /
Impulse Oscillometry System

Airway resistance

Elastic recoil / compliance



Forced Oscillation Technique /
Impulse Oscillometry System
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◆ Percentage of patients with CAT scores > 10

• Lower DLCO 
• More exacerbations
• Significant drop in SpO2%

during the 6MWT

CHEST 2017; 151(2):358-365



CT-based visual classification of 
emphysema (COPDGene)

Lynch et al. Radiology 2018;288:859–866



Respiratory Medicine 146 (2019) 36–41

Pi10 ; clinically relevant biomarker of smoking-related airway injury in smokers 
with and without COPD



Parametric Response Mapping

Bhatt SP, et al. Am J Respir Crit Care Med 2016;194:178–184. 

Emphysema (Red)
Gas trapping (yellow)
Normal (Green)

GOLD 0 (FEV1 100%) GOLD 4 (FEV1 23%)

Gold 0에서 이미 Functional small 
airway dis가 있고 질환이 진행될수록
emphysema portion이 증가

Gold 0 에서 fSAD만이 FEV1 DECLINE 
과 연관이 있었음



Lancet Respir Med 2018;6: 591–602

Terminal bronchiole number
Diseased Bronchiole



Lancet Respir Med 2018;6: 591–602

Emphysema quantification
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Symptomatic smokers with preserved lung function 
= Asthmatic (Type 2 inflammation) ?

Chest. 2019 Jan 23. [Epub ahead of print]



CAT>10, Chronic Bronchitis 와 유의함

Exacerbation 과 유의함



Stability of CRP during 1 yr F/U
CRP levels according to patients 

characteristics 



Summary

1. Early Detection of Undiagnosed COPD 

1) Undiagnosed COPD

∙ 진단되지 않은 환자의 Burden

∙ screening

2) Active case finding

∙ GP 역할

∙ 설문조사 / COPD-6 or PEF /CAPTURE

∙ 술전검사, 건강검진, 폐암 검진

2.  Diagnostic methods of early disease

1) PFT

∙ Serial check / New spirometric indexs /  Forced oscillatory method

2) Chest CT

∙ Emphysema / Fsad, Pi10, PRM

3) Blood


