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Stepwise management - pharmacotherapy

*Not for children <12 years

**For children 6-11 years, the 
preferred Step 3 treatment is 
medium dose ICS
#For patients prescribed BDP/f
ormoterol or BUD/ formoterol
maintenance and reliever ther
apy

 Tiotropium by mist inhaler is 
an add-on treatment for patien
ts ≥12 years with a history of e
xacerbations

Diagnosis
Symptom control & risk factors
(including lung function)
Inhaler technique & adherence
Patient preference

Asthma medications
Non-pharmacological strategies
Treat modifiable risk factors

Symptoms
Exacerbations
Side-effects
Patient satisfaction
Lung function

Other 
controller 

options

RELIEVER

STEP 1 STEP 2
STEP 3

STEP 4

STEP 5

Low dose ICS

Consider low 
dose ICS 

Leukotriene receptor antagonists (LTRA)
Low dose theophylline*

Med/high dose ICS
Low dose ICS + LTR

A
(or + theoph*)

As-needed short-acting beta2-agonist (SABA) As-needed SABA or 
low dose ICS/formoterol#

Low dose 
ICS/LABA**

Med/high 
ICS/LABA

PREFERRED 
CONTROLLER 

CHOICE

Add tiotropium*

Med/high dose 
ICS + LTRA 

(or + theoph*)

Add low 
dose OCS

Refer for ad
d-on treat

ment 
e.g. 

tiotropium,*
anti-IgE, 
anti-IL5*

GINA 2018, Box 3-5 (2/8) (upper part)



Treatment of stable COPD
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내용

1) Initial treatment 
2) ICS, When ?
3) Non-pharmacologic treatment



내용

1) Initial treatment 
2) ICS, When ?
3) Non-pharmacologic treatment



• Progressive dyspnea for 3 months
• Current smoker, 50 PY
• mMRC 3
• Previous Exacerbation 1/yr

68/Male



• Progressive dyspnea for 3 months
• Current smoker, 50 PY
• Spirometry

68/Male

FEV1 33%, CAT 23



Treatment of stable COPD

© 2017 Global Initiative for Chronic Obstructive Lung Disease
© 2019 Global Initiative for Chronic Obstructive Lung Disease

Definition of abbreviations: eos: blood eosinophil count in cells per microliter; mMRC: modified Medical Research C
ouncil dyspnea questionnaire; CAT™: COPD Assessment Test™.

FEV1 33%, CAT 23
전년도 악화 1회

발표자
프레젠테이션 노트
Eveidence 에 기초한 것은 아니고 전문가 의견임



Clinical Consideration

1) 폐기능이 나빠서 국내 지침으로 하면 “ 다 “ 그룹

-- LABA/LAMA로 할까? LABA or LAMA 로 할까?



3yrs 4yrs 

ICS/LABA (TORCH) LAMA (UPLIFT)

Calverley et al. N Engl J Med 2007;356:775-89.
Tashkin DP et al. N Engl J Med 2008;359:1543-54.

No Proved Pharmacologic Option to Alter 
Disease Progression 

1) FEV1은 가장 강력한 예후 예측 인자이지만 개인의 예후와는 연관성이
떨어진다.

2) 약물 치료로 폐기능을 호전 시킬 수 없다. (장기적 질환 경과 변화를
기대할 수 없다)

3) GOLD 는 initial pharmacologic treatment option을 정하는 도구로서
의 FEV1의 기능을 삭제한 것이다.

발표자
프레젠테이션 노트
폐기능은 일시적으로 향상시켰으나 disease progression을 변화시키지 못했다.



Survival Prediction

호흡곤란은 중요한 예후 예측인자이다

Casanova C, et al. Chest 2015; 148: 159-168.

CAT≥10
CCQ>1

MRC≥2

발표자
프레젠테이션 노트
GENERAL POPULATION STUDY (CCHS)



• Relieve symptoms
• Improve exercise tolerance
• Improve health status

• Prevent disease progression
• Prevent and treat exacerbations
• Reduce mortality

Reduce
symptoms

Reduce
risk

Global Strategy for Diagnosis, Management and Prevention of COPD

Manage Stable COPD: Goals of Therapy

발표자
프레젠테이션 노트
Pharmacologic treatment goal



Impact on Dyspnea(TDI)

Calzetta L, et al. Chest. 2016 May;149(5):1181-96



• Progressive dyspnea for 3 months
• Current smoker, 50 PY
• CAT 23, mMRC 3

68/Male

• SPIRIVA respimat

• 2개월 후 mMRC 3
• CAT 22
• 숨이 차요, 호전되지 않습니다.
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• Progressive dyspnea for 3 months
• Current smoker, 50 PY

68/Male

• 2개월 후 mMRC 3
• CAT 22

• LABA/LAMA
• Pul Rehab



68/Male

2017.12

2018. 9



Pul Rehab



Pul Rehab





내용

1) Initial treatment 
2) ICS, When ?
3) Non-pharmacologic treatment



• Progressive dyspnea and cough for 2 months
• Ex-smoker, 20 PY (20년전 중단)
• mMRC 2, CAT 14
• 악화 ; 2 회
• Asthma(-)

72/Male

발표자
프레젠테이션 노트
감기가 1개월 이상 가서 근처 병원에서 치료 



Treatment of stable COPD

© 2017 Global Initiative for Chronic Obstructive Lung Disease
© 2019 Global Initiative for Chronic Obstructive Lung Disease

Definition of abbreviations: eos: blood eosinophil count in cells per microliter; mMRC: modified Medical Research C
ouncil dyspnea questionnaire; CAT™: COPD Assessment Test™.

FEV1 68%, CAT 14
전년도 악화 2회

발표자
프레젠테이션 노트
Eveidence 에 기초한 것은 아니고 전문가 의견임



• mMRC 2, CAT 14
• FEV1 68%
• Asthma(-)
• GOLD Grade 2 Group D

• Spiriva Respimat
• 3개월 후 ) 기침 객담은 좋아졌는데 숨은 계속 차요

Wheeze(+), CAT 9
• Vahelva respimat
• 3개월 후 ) 증상이 별로 호전된 것 같지 않아요, 숨이 차요

Ronchi (+) CAT 9

72/Male

발표자
프레젠테이션 노트
3개월 때 chart review 안했나봄 



• Progressive dyspnea and cough for 2 months
• Ex-smoker, 20 PY (20년전 중단)
• mMRC 2, CAT 14
• Asthma(-)

72/Male

발표자
프레젠테이션 노트
허걱, 다시 HISTORY



Symbicort 처방



ICS Add On?

Initial Treatment 에서 ICS 고려 하는 경우

증상이 심하고, 잦은 악화 혹은 심한 악화를 경험하였으며
Blood Eos ≥300



ICS Add On?

Follow Up 에서 ICS 고려 하는 경우

1) Add on to LABA or LAMA ; 악화 + Blood Eos ≥ 300 
잦은 악화 혹은 심한 악화 + Blood Eos ≥ 100

2) Add on to LABA/LAMA ; 악화 + Blood Eos ≥ 100



ICS Withdrawal?

Follow Up 에서 ICS Withdrawal 고려 하는 경우

1) Pneumonia

2) Inappropriate original indication

3) Lack of response to ICS



ICS step-down 

Chapman KR, et al. Am J Respir Crit Care Med 2018.

WISDOM

DACCORD

SUNSET

INSTEAD

OPTIMO

Magnussen H et al N Engl J Med 2014;371:1285-94.

International Journal of COPD 2017:12 487–494

Rossi A, et al. Respir Res. 2014;15:77.

Low risk of exacerbation
(1회 이하 악화 병력)

GOLD ≤ 2 
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발표자
프레젠테이션 노트
Instead : gold 2 악화 2회 미만 seretide에서 indacaterol
두연구 모두 6개월 



ICS step-down 

WISDOM

DACCORD

SUNSET

INSTEAD

OPTIMO

Low and High risk of exacerbation
GOLD 3이상

Chapman KR, et al. Am J Respir Crit Care Med 2018.

Magnussen H et al N Engl J Med 2014;371:1285-94.

International Journal of COPD 2017:12 487–494

Rossi A, et al. Respir Res. 2014;15:77.



ICS 



ICS step-down 

WISDOM

DACCORD

SUNSET

INSTEAD

OPTIMO

Chapman KR, et al. Am J Respir Crit Care Med 2018.

Magnussen H et al N Engl J Med 2014;371:1285-94.

International Journal of COPD 2017:12 487–494

Rossi A, et al. Respir Res. 2014;15:77.

Physician guided ICS withdrawl



Pharmacologic Treatment 요약

LAMA or LABA

LAMA / LABA

ICS/LABA

Triple

악화와 호산구

악화와 호산구
악화 혹은
호흡곤란

Dyspnea 심한 경우

Blood Eosin 300 
이상인 경우

발표자
프레젠테이션 노트
For patients with persistent breathlessness or exercise limitation on LABA/ICS treatment, LAMA can be added to escalate to triple therapy.  
Alternatively, switching from LABA/ICS to LABA/LAMA should be considered if the original indication for ICS was inappropriate (e.g., an ICS was used to treat symptoms in the absence of a history of exacerbations), or there has been a lack of response to ICS treatment, or if ICS side effects warrant discontinuation. 



내용

1) Initial treatment 
2) ICS, When ?
3) Non-pharmacologic treatment

Home NIV
- Clear Indication ; COPD and Obstructive sleep apnea

- after AE and hospitalization ?



80세 남자

• COPD
• Cor pulmonale
• Severe AS
• AF 
• CHF



80세 남자

신환 Pneumonia/Septic shock/CHF 
(Newly diagnosed)/Intubation

Rt pleural effusion, Hypercapnic
Respiratory failure—Home O2 퇴원

Rt pleural effusion, Hypercapnic
Respiratory failure – PFT 시행



80세 남자

160730 160910 161025



80세 남자

160819 
퇴원일

1601107
재입원

발표자
프레젠테이션 노트
Respiratory ACIDOSIS 동반한 hypercapnic EVENT 항상 있었고 이것은 안정시 DATA임



80세 남자



80세 남자

신환 Pneumonia/Septic shock/CHF 
(Newly diagnosed)/Intubation

Rt pleural effusion, Hypercapnic
Respiratory failure—Home O2 퇴원

Rt pleural effusion, Hypercapnic
Respiratory failure – PFT 시행

Rt pleural effusion, Hypercapnic
Respiratory failure – Home NIV



80세 남자 Home NIV 1개월 후

걸어서 외래에 방문



80세 남자 Home NIV 6개월 후



80세 남자 Home NIV 1년 후

• 악화 없이 외래 경과 관찰 중

• 현재 부인을 간병하다가 병원에서 마주침
(2017.11.13)



REspiratory Support in COPD after 
acUte Exacerbation (RESCUE) trial

Struik FM et al. Thorax 2014;69:826–834..

• Netherlands
• COPD patients admitted to hospital with ARF and prolonged 

hypercapnia >48 h after termination of ventilatory support
• PaCO2 of ≥ 6 kPa(45mmHg), pH >7.35

• 1º outcome : readmission or death

• Procedure : IPAP of 19.2 ± 3.4 cm H2O and EPAP of 4.8 ± 1.0 cm H2O
with an adherence of 6.3 ± 2.4 h/day.

• N=201

3yr Survival

발표자
프레젠테이션 노트
비교적 n수가 큰 규모의 연구임



NIV

1 yr Mortality

1 yr adm free survival

NIV



REspiratory Support in COPD after 
acUte Exacerbation (RESCUE) trial

Struik FM et al. Thorax 2014;69:826–834..

• Netherlands
• COPD patients admitted to hospital with ARF and prolonged 

hypercapnia >48 h after termination of ventilatory support
• PaCO2 of ≥ 6 kPa(45mmHg), pH >7.35

• 1º outcome : readmission or death

• Procedure : IPAP of 19.2 ± 3.4 cm H2O and EPAP of 4.8 ± 1.0 cm H2O
with an adherence of 6.3 ± 2.4 h/day.

• N=201

3yr Survival

발표자
프레젠테이션 노트
비교적 n수가 큰 규모의 연구임



NIV

1 yr Mortality

1 yr adm free survival

NIV

• Germany
• Well designed Large scale RCT
• GOLD stage 4, pH >7.35 & Pco2≥ 52 mmHg
• Stable at least 1 mo
• 6hr/day NPPV
• Primary outcome ;1yr survival
• NIV 12% vs CONTROL 33%

• UK
• persistent hypercapnia (PaCO2 >53 mm Hg) 

and hypoxemia  (PaO2 <55mmHg or 
<60mmHg; ≥1 of polycythemia, pulmonary 
hypertension, or cor pulmonale; >30% of 
sleep time with oxygen saturation<90% )

• At least 2 weeks after  Acute respiratory 
acidosis resolution

• 6hr/day NPPV
• Primary outcome ; readmission or death
• NIV 50% Risk Reduction



Summary

• COPD약물치료의 핵심은 기관지 확장제이다

• ICS는 혈중 호산구, 악화의 위험도에 따라 추가할

수 있다

• 금연, 호흡재활 등 비 약물 치료는 매우 중요하다.
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