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Optimal and practical Treatment 

Algorithm?
• Lung function-guided ?

• Phenotypes?

• Biomarkers?

• Stepwise treatment policy?

• ABCD group guided treatment?

• GOLD I-IV and Group A-D (A1-D4, 16 subgroup)?

• Functional assessments, 6-min-W T? Image ?

• Treatment traits

• Others…..



COPD classification in Korea

• The Korean COPD guideline categorizes severity into 3 

groups, Group ga (GOLD Group A), Group na (GOLD Group 

B) and Group da (GOLD Group C&D)

• The spirometric cut-points of FEV1 is 60% predicted to 

distinguish Group ga, na from Group da

ga na

da



J Korean Med Sci. 2014; 29: 1108-1112



COPD Korea guideline 

5

LAMA or

Once daily (24hr 

duration) LABA 

or ICS/LABA or LABA 

+ LAMA

In patient with FEV1 < 50% of the predicted normal, 

chronic cough and a history of exacerbation

Included once daily LABA

Ga group 

=A group
Na group

= B group

Da group

= C ;D group





Japan COPD Treatment Guideline-3rd

International Journal of COPD. 2015; 10: 813-822



Japan COPD Treatment Guideline-4th

International Journal of COPD. 2015; 10: 1093-1102



Japan COPD Treatment Guideline-5th

(2018) 



Spanish Guidelines: COPD phenotypes

Arch Bronconeumol 2017 Jun;53(6):324-335.



A simplified two-step algorithm for the

treatment of COPD

Miravitlles M, Anzueto A. A new two-step algorithm for the 

treatment of COPD. Eur Respir J 2017

COPD

mMRC 1 and 0-1 

exacerbation/yr

mMRC 2+ or

>1 exacerbation/yr
Step 1: 

initial 

treatment
LAMA LABA/LAMAIf not adequately 

controlled

If > 1 exacerbation

Chronic 

bronchitis
Frequent infection or 

bronchiectasis
Eosinophilia

Add ICS Consider roflumilast;

Consider mucolytics

Consider mucolytics;

Consider 

azithromycin

Step 2: 

Specialized 



COPD Management Suggestion 

Symptomatic

High AE risk

TW1904994904

Lung function



Pharmacologic treatment algorithms by GOLD Grade [highlighted 

boxes and arrows indicate preferred treatment pathways]

Group C Group D

Group A Group B

A Bronchodilator

evaluate effect

Continue, stop or try 

alternative class of 

bronchodilator

A long-acting bronchodilator 

(LABA or LAMA)

LABA + LAMA

LAMA

LABA + LAMA

Further 

exacerbation(s)

LABA + ICS

LAMA LABA + LAMA LABA + ICS

LAMA + LABA + ICS

Further 

exacerbation(s)

Further 

exacerbation(s)

Persistent 

symptoms/ further 

exacerbation(s)

Consider roflumilast if 

FEV1 < 50% pred. and 

patient has chronic 

bronchitis

Consider macrolide 

(if former smokers)

In patients with a major discrepancy between the perceived level of symptoms and severity  of airflow 

limitation, further evaluation is warranted

Preferred treatment =

Persistent 

symptoms

GOLD. 2017 



INITIAL PHARMACOLOGICAL TREATMENT

Group C

LAMA

Group D           LAMA  or 
LAMA+LABA*  or 
ICS+ LABA**

* Consider if highly symptomatic 
(e.g. CAT >20)

** Consider if eos ≥300

≥2moderate 
exacerbations or 

≥1 leading to 
hospitalization 

0 or 1 moderate 
exacerbations 
(no leading to 

hospital 
admission) 

Group A

A Bronchodilator

Group B

A Long Acting Bronchodilator 
(LABA or LAMA)

mMRC 0-1 CAT <10 mMRC ≥2 CAT ≥ 10

GOLD guideline 2019-2020



FOLLOW-UP PHARMACOLOGICAL TREATMENT

1. IF RESPONSE TO INITIAL TREATMENT IS APPROPRIATE, MAINTAIN IT.
2. IF NOT:    

✓ Consider the predominant treatable trait to target( dyspnea or exacerbations)
‒ Use exacerbation pathway if both exacerbations and dyspnea need to be targeted 

✓ Place patient in box corresponding to current treatment & follow indications
✓ Assess response, adjust and review 
✓ These recommendations do not depend on the ABCE assessment at diagnosis

LABA or LAMA

LABA + LAMA LABA + ICS

LABA + LAMA + ICS

**

• Consider 
switching 
inhaler device 
or molecules 

• Investigate 
(and treat) 
other causes of 
dyspnea

**

 DYSPNEA 

Eos = blood eosinophil count (cells/μL)
*Consider if eos ≥300 or eos ≥100 AND ≥ moderate exacerbations / 1 hospitalization
** Consider de-escalation of ICS or switch if pneumonia, in appropriate original indication or lack of response to ICS

LABA or LAMA

LABA + LAMA LABA + ICS
**

Roflumilast
FEV1<50% & 

chronic brronchitis

**

LABA + LAMA + ICS

Azithromycin

Consider if 
eos ≥ 100

Consider if 
eos < 100

 EXACERBATIONS 

In former smokers

*



Recent advances in COPD pathogenesis: from

disease mechanisms to precision medicine

J Pathol. 2019 Nov 5. doi: 10.1002



Precision medicine and treatable 

traits in chronic airway diseases 

Curr Opin Pulm Med. 2019 Oct 21. doi: 10.1097



Treatable traits for “heterogenous” COPD

Agusti A, et al. Eur Respir J 2016; 47:410–419.



Airway obstruction/Symptoms
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Frequent A.E

Chronic 

bronchitis

ACOS

BCOS

Small airway

CVD

Osteoporosis

Sleep apnea

Cancer

Infection

Metabolism

Physiological

LAMA 

or 

LABA

LABA+LAMA

ICS+LABA

(ICS+LAMA)
ICS+LABA+LAMA

NAC

Macrolides

Roflumilast

Phenotypes

Comorbidities

Rehabilitation

Mental support

Nutrition support

Therapy for

comorbidities

COPD: Guiding treatment choice in clinical practice 

Cheng SL. et al. Int J Chron Obstruct Pulmon Dis. 2017 Jul 31;12: 2231-2238 



The two major treatable traits in patients with airways 

disease, eosinophilic inflammation and airflow limitation

Clin Sci (Lond). 2017 May 1;131(10):1027-1043



©  2019 Global Initiative for Chronic Obstructive Lung Disease



High eosinophil counts in COPD with frequent A.E.

34%

Cheng SL, et al. Int J Chron Obstruct Pulmon Dis. 2016. 11: 2341-2348.



High Eosinophils and ICS response in COPD

Cheng SL. et al. Int J Chron Obstruct Pulmon Dis. 2017 Jul 31;12:2231-2238

Cheng SL. In submission



High eosinophil counts (>2%) COPD patients with ICS 

therapy: systemic review and Meta-analysis  

Cheng SL. Int J Chron Obstruct Pulmon Dis. 2018 Sep 6;13:2775-2784



Initial Treatment with LAMA or ICS/LABA 

in COPD in UK Cohort Study

Lancet Respir Med. 2018 Oct 17. pii: S2213-2600(18)30368-0



Risk for A.E on ICS withdrawal by 

eosinophils sub-group-WISDOM study

Lancet Respir Med. 2016 May;4(5):390-8



Long-term Triple Therapy De-escalation to 

Indacaterol/Glycopyrronium in COPD Patients 

(SUNSET) Trial

•

Am J Respir Crit Care Med. 2018 May 20. 

Lung functionAcute Exacerbation



Blood eosinophil vs. mortality in COPD

In Finland. Int J Chron Obstruct Pulmon Dis. 2019 Oct 25;14:2409-2421.



Role of Triple therapy

• A double-blind, parallel group, RCT reported that 

treatment with extrafine fixed triple therapy had clinical 

benefits compared with tiotropium in patients with 

symptomatic COPD, FEV1 <50%, and a history of 

exacerbations. (TRINITY trial) 

• Another double-blind RCT reported benefits of single-

inhaler triple therapy compared with ICS/LABA therapy 

in patients with advanced COPD. (TRILOGY; IMPACT 

trial)

• Double-blind RCT reported benefits of single inhaler 

triple therapy compared with LABA/LAMA (TRIBUTE)

GOLD 2020 guideline



Triple therapy resulted in lung function improvement 

(pre-dose FEV1): TRILOGY study

3

0

95% CI 0.052-0.109

p < 0.001

Adjusted mean difference

between BDP/FF/GB vs BDP/FF 

95% CI 0.032-0.94

p < 0.001

81 mL 63 mL

Week 26 Week 52
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†p < 0.001 for the difference between BDP/FF/GB and BDP/FF.

FEV1: forced expiratory volume in 1 second; BDP: beclomethasone dipropionate; FF: formoterol fumarate; GB: glycopyrronium bromide;

h: hour; CI: confidence interval.
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Singh D, et al. Lancet 2016;388:963-73.



Triple therapy resulted in moderate-to-severe 

exacerbations reduction: TRIBUTE study

BDP: beclometasone dipropionate; FF: formoterol fumarate; G: glycopyrronium; IND: indacaterol; GLY: glycopyrronium; RR: rate ratio; CI: confidence 

interval.

Papi A, et al. Lancet 2018;391:1076–84.

Moderate-to-severe 

exacerbations 

15%

RR 0.848 

(95% CI 0.723-0.995)

p = 0.043

BDP/FF/G  vs. IND/GLY

RR 0.848
(95% CI 0.723-0.995)

p = 0.043

RR 0.866
(95% CI 0.723-1.037)

p = 0.118

RR 0.787
(95% CI 0.551-1.125)

p = 0.189



Triple therapy resulted in moderate-to-severe 

exacerbations reduction: TRINITY study

3

2

RR 0.80

(95% CI 0.69-0.92); p = 0.0025

RR 0.79

(95% CI 0.66-0.94); p = 0.0095

RR 1.01
(95% CI 0.85-1.21); p = 0.89 

RR: rate ratio; CI: confidence interval; BDP: beclometasone dipropionate; FF: formoterol fumarate; GB: glycopyrronium bromide.

Vestbo J, et al. Lancet 2017;389(10082):1919-29.

Moderate-to-severe 

exacerbations 

20%

RR 0.80

(95% CI 0.69-0.92)

p = 0·0025 

Fixed Triple vs tiotropium



Triple therapy resulted in a lower rate of moderate 

or severe COPD exacerbations: IMPACT study

3

3
IMPACT- N Engl J Med 2018;378:1671-80.



BDP/FF/GLY (Triple)>IND/GLY(Dual)

The Lancet Vol 391, No. 10125, 17 March 2018

TRIBUTE trial 
Triple better than dual BD Significant benefits in

1. Chronic bronchitis (0·752, 0·605–0·935, p=0·010),

2. Eosinophils > 2% (0·806, 0·664–0·978; p=0·029), 



Rate of moderate/severe exacerbations by 

Blood Eosinophil Count

IMPACT Study

20% 12%
32%

12%

0.85

(95% CI:

0.80, 0.91)

1.06

(95% CI:

0.99,1.14)

0.97

(95% CI: 

0.88, 1.07)

0.95

(95% CI:

0.90, 1.01)

1.08

(95% CI:

1.02, 1.14)

1.39

(95% CI:

1.29, 1.51)
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FF/UMEC/V

I

n=1844

FF/VI

n=1769

UMEC/VI

n=869

<150 cells/µL

FF/UMEC/VI

n=2296

FF/VI

n=2355

UMEC/VI

n=1195

≥150 cells/µL

Lipson DA, et. al. N Engl J Med. 2018;378
Lipson DA, et. al. N Engl J Med. 2018;378



Rate of moderate/severe exacerbations by Blood 

Eosinophil Count: IMPACT analysis

Lancet Respir Med. 2019 Sep;7(9):745-756



Triple therapy in COPD: systemic review

Respir Res. 2019 Nov 4;20(1):242



Mortality benefit with triple therapy in COPD

• Prior randomized tails with mortality as the primary endpoint failed to show a 

statistically significant survival benefit with ICS/LABA compared to mono-

components and placebo.

• Recently, there are statistically significant 42.1% reduction in the risk of on-

treatment all-cause mortality comparing triple therapy with LABA/LAMA. 

(IMPACT study)

• A post-hoc pooled analysis of triple therapy clinical trials conducted in severe 

COPD patients with a history of exacerbations showed a trend for lower 

mortality with use of triple inhaled therapy compared to non-ICS based 

treatments, but the differences was not statistically significant. (Trilogy, Trinity, 

Tribute)

• These effects are most likely to be seen in patients with COPD who are severely 

symptomatic, have moderate to very severe airflow obstruction and a history of 

exacerbations.
3

8 Global Initiative For Chronic Obstructive Lung Disease 2020 Report

Eur Respir J. 2018 Dec 13;52(6)



COPD management guidelines are evolving 

towards a personalised approach to treatment
Guideline evolution reflects an increasing understanding of COPD as a complex & heterogeneous disease

CAT, COPD Assessment Test; FEV1, forced expiratory volume; GOLD, Global Initiative for Chronic Obstructive Lung Disease; 

NICE, National Institute for Clinical Excellence 

GOLD 2020

COPD patients stratified by airflow 

limitation, exacerbation history, 

and symptoms

(C) (D)

(A) (B)

GOLD 2006

FEV1 – centric approach to 

COPD management

–I: Mild –II: Moderate –III: Severe –IV: Very Severe

• FEV1/FVC < 0.70

• FEV1 ≥ 

80% predicted

• FEV1/FVC < 0.70

• 50% ≤FEV1

< 80% predicted

• FEV1/FVC < 0.70

• 30% ≤FEV1

< 60% predicted

• FEV1/FVC < 0.70

• 30% ≤FEV1

< 30% predicted

or FEV1 < 60%

predicted plus

chronic respiratory

failure

Active reduction of risk factor(s): influence vaccination

Add a short-acting bronchodilator (where needed)

Add regular treatment with one or more long-acting bronchodilators (when 

needed): Add rehabilitation

Add inhaled glucocorticosteroids if repeated 

exacerbations

Add long term 

oxygen if chronic 

respiratory failure. 

Consider surgical 

treatments

Therapy at each stage of COPD

2006 2011-2020 Future

One size fits all Stratified medicine
Personalized medicine

Treatable Traits

? GOLD in future ?

A series of disease components 

provide additional, independent, 

clinically useful information to 

inform patient management 

Severity/Activity
FEV1

IC/TLC

PaO2

Exercise capacity

Comorbidity

Biomarkers
Eosinophil

Fibrinogen

CRP

BNP

IgE

Phenotype

ACOS

BCOS

Frequent A.E

Allergic Phenotypes

39




