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RCT trials VS Real-World
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All patients

Vas< 2.5

FEV1 50-85%

Historical reversibility 12%

No comorbidity

Pack/years < 10

Regular ICS

Symptoms

Herland K., et al. Respir Med 2005;99(1):11-9

Figure 1 Number of subjects remaining as eligible asthma clinical trial patients, after applying various selection criteria. 

Norway & Sweden



Eur Respir J 2016; 48: 664–673
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Chest. 2004;126(2 Suppl):93S-5S; discussion 159S-61S.
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N Eng J Med 2015;373:1241
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Lancet Respir Med 2015

Childhood asthma Early life risk factors Late onset asthma COPD +
hyper-responsiveness
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Lancet Respir Med 2015
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Clin Sci (Lond). 2017 Jul 1;131(13):1541-1558.

Pathophysiology of Asthma and COPD
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Clin Sci (Lond). 2017 Jul 1;131(13):1541-1558.

Pathophysiology of Asthma and COPD



A nation-wide consensus of experts in COPD in Spain

Arch Bronconeumol. 2012 Sep;48(9):331-7. 2 majors + 2 minors
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Asthma BTXSYNDROMIC DIAGNOSIS IN ADULTS
(i) Assemble the features for asthma and for COPD that best describe the patient.

(ii) Compare number of features in favour of each diagnosis and select a diagnosis

STEP 2

Features: if present suggest - ASTHMA COPD

Age of onset ❑ Before age 20 years ❑ After age 40 years

Pattern of symptoms ❑ Variation over minutes, hours or days

❑ Worse during the night or early morning

❑ Triggered by exercise, emotions

including laughter, dust or exposure

to allergens

❑ Persistent despite treatment

❑ Good and bad days but always daily

symptoms and exertional dyspnea

❑ Chronic cough & sputum preceded 

onset of dyspnea, unrelated to triggers

Lung function ❑ Record of variable airflow limitation

(spirometry or peak flow)

❑ Record of persistent airflow limitation

(FEV1/FVC < 0.7 post-BD)

Lung function between

symptoms
❑ Normal ❑ Abnormal

Past history or family history ❑ Previous doctor diagnosis of asthma

❑ Family history of asthma, and other 

allergic conditions (allergic rhinitis or 

eczema)

❑ Previous doctor diagnosis of COPD,

chronic bronchitis or emphysema

❑ Heavy exposure to risk factor: tobacco

smoke, biomass fuels

Time course ❑ No worsening of symptoms over time.
Variation in symptoms either 
seasonally, or from year to year

❑ May improve spontaneously or have 
an immediate response to 
bronchodilators or to ICS over weeks

❑ Symptoms slowly worsening over time
(progressive course over years)

❑ Rapid-acting bronchodilator treatment
provides only limited relief

Chest X-ray ❑ Normal ❑ Severe hyperinflation

DIAGNOSIS

CONFIDENCE IN

DIAGNOSIS

Asthma

Asthma

Some features

of asthma

Asthma

Features of 
both

Could be ACOS

Some features

of COPD

Possibly COPD

COPD

COPD

NOTE: • These features best distinguish between asthma and COPD. • Several positive features (3 or more) for either asthma or COPD suggest

that diagnosis. • If there are a similar number for both asthma and COPD, consider diagnosis of ACOS

ACOS 2015



1 major or 2 minors

Defining the Asthma-COPD Overlap Syndrome in a COPD Cohort. Chest. 2016 Jan;149(1):45-52.
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Spain



Arch Bronconeumol. 2017;53(6):324–335

2012 Spanish Guidelines for COPD and ACO

Arch Bronconeumol. 2017;53(8):443–449
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two major or one major and two minor

The criteria were very restrictive and identified <10% of COPD patients with ACO.



Arch Bronconeumol. 2017;53(6):324–335

2017 Spanish Guidelines for COPD and ACO

Arch Bronconeumol. 2017;53(8):443–449
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The Spanish guidelines 
for COPD (GesEPOC) in 
2012 



Japanese Respiratory Society. The JRS Guidelines for the Management of ACO 2018. Tokyo: 
Medical Review; 2018

Therefore, the Japanese Respiratory Society defined ACO as follows: 
“Asthma and COPD overlap is defined as “the coexistence of asthma 
and COPD in patients with chronic airway obstruction”. 
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ACOS vs. COPD alone*

• Exacerbations (prevalence ratio 2.11; 95% CI 1.08-4.12)

• Hospitalizations (PR 4.11; 95% CI 1.45-11.67)

• Worse general health status (PR 1.47; 95% CI 1.18-1.85)

Chest. 2014 Feb;145(2):297-304. 

PLATINO study population
The Latin American Project for the Investigation of Obstructive Lung Disease

COPD: a post-bronchodilator (post-BD) FEV₁/FVC ratio of < 0.70
Asthma: presence of wheezing in the last year and a minimum post-BD increase in FEV₁ or FVC of 12% and 
200 mL
*adjusted for age, sex, skin color, BMI, schooling , comorbidity score, pack-years, treatment (bronchodilator, 
corticosteroid)
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AsthmaCardiac GERDBTX

Wurst KE et al. Understanding asthma-chronic obstructive pulmonary 
disease overlap syndrome. Respir Med. 2016 Jan;110:1-11. 

Proportion of ACO in COPD



Global Unmet Medical Need In ACO：
Choice of therapy

Taiwan Unmet Medical Need In ACO：
Real-World Data
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The Journal of Allergy and Clinical Immunology: In Practice
Available online 10 February 2018



Global Unmet Medical Need In ACO：
Choice of therapy

Taiwan Unmet Medical Need In ACO：
Real-World Data
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J Allergy Clin Immunol Pract. 2018 Feb 9.
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AsthmaCardiac GERDBTX

Wurst KE et al. Understanding asthma-chronic obstructive pulmonary 
disease overlap syndrome. Respir Med. 2016 Jan;110:1-11. 

Taiwan: 32.8%

Proportion of ACO in COPD



Medical Burden
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RR: 2.75

Medical Burden
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Medical Burden
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RR: 2.75

Medical Burden

RR: 2.95

4.67
3.25
6.91
5.77
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ACO: AE的風險因子

高齡男性

收入低

住鄉下

共病症
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COPD alone: AE的風險因子

高齡男性

收入低

住鄉下

共病症
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Chest 2016;149:45-52 Lancet Respir Med 2016; 4: 454–62

Copenhagen City Heart StudyCOPD History Assessment in Spain (CHAIN) cohort

Survival in ACO vs COPD
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The Saitama Cardiovascular and Respiratory Center in Saitama, Japan

Int J Chron Obstruct Pulmon Dis. 2017 Dec 7;12:3523-3532. 

Survival in ACO vs COPD
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Int J Chron Obstruct Pulmon Dis. 2018; 13: 3589–3596.

Survival in ACO vs COPD
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Korean Obstructive Lung Disease (KOLD) cohort
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Eur Respir J. 2017 Nov 22;50(5).COPD from the CHAIN cohort

Survival in ACO vs COPD



J Allergy Clin Immunol Pract. 2018 Feb 9.

Survival in ACO vs COPD
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Chest 2016;149:45-52

COPD History Assessment in Spain (CHAIN) cohort

Comorbidities in ACO vs COPD
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J Allergy Clin Immunol Pract. 2018 Feb 9.

Comorbidities in ACO vs COPD
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Hokkaido COPD cohort study

Lung Function Decline in ACO vs COPD
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Park et al. Respiratory Research (2018) 19:36

the Korean Obstructive Lung Disease (KOLD) cohort

Lung Function Decline in ACO vs COPD

COPD − 29.3 ml/year

ACO -13.9 ml/year
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Five-Year Follow-up in Adult Smokers From the COPDGene Study

Lung Function Decline in ACO vs COPD

CHEST 2018; 153(2):368-377
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Evaluation of COPD Longitudinally to Identify Predictive Surrogate End-points (ECLIPSE)

Lung Function Decline in ACO vs COPD

Eur Respir J. 2014 Dec;44(6):1697-700. 
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多國多中心



Hokkaido COPD cohort study

Lung Function Decline in ACO vs COPD

Background TreatmentReal World

Medication effect ?



Park et al. Respiratory Research (2018) 19:36

the Korean Obstructive Lung Disease (KOLD) cohort

Lung Function Decline in ACO vs COPD
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Lung Function 
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Eur Respir J 2019; in press

Blood eosinophils ≥ 300/l, normal DLCO% pred (above 80%), FeNO ≥ 25 ppb, FEV1% pred post 
bronchodilator ≥ 80%, post-bronchodilator reversibility of airway obstruction ≥ 200 ml, no 
hyperinflation in X-Ray, personal or family history of allergy, positive prick test, previous 
diagnosis with asthma, symptoms triggered by exercise, emotions, laughing, allergens, worse 
symptoms at night or morning, onset of symptoms in age ≤ 20 years old.

≥ 3
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The histological characteristics of ACO: COPD為主



✓ The proportion of ACO in COPD in Taiwan: 32.8%.
✓ Compared COPD alone, ACO exhibited a LOWER

prevalence of comorbidities but HIGHER medical 
burden.

✓ ACO had more episodes of acute exacerbation (RR: 
2.75) and better survival compared with the 
patients with COPD alone. 
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Global Unmet Medical Need In ACO：
Choice of therapy

Taiwan Unmet Medical Need In ACO：
Real-World Data
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COPD
✓ LAMA

✓ LABA/LAMA
✓ ICS/LABA
✓ LABA alone

Asthma
✓ ICS alone
✓ ICS/LABA
✓ LAMA
✓ Xolair

ACO
LAMA

ICS/LABA
LABA/LAMA

Background TreatmentReal World



Respiratory Medicine (2008) 102,50–56

LAMA(tiotropium) in COPD + Asthma
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Respiratory Medicine (2008) 102,50–56

LAMA(tiotropium) in COPD + Asthma
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200%
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0

-25%

-50%

-75%

LABA

-10%

ICS

-26%

Acute Exacerbation

56%

173%

LAMAICS/LABA

90 days

J Allergy Clin Immunol Pract. 2018 Feb 9.

COPD alone

LABA

-76%

ICS

-77%

-21%

84%

LAMAICS/LABA

90 days

200%

100%

0

-25%

-50%

-75%

ACO



ACO患者的藥物選擇

COPD
✓ LAMA

✓ LABA/LAMA
✓ ICS/LABA
✓ LABA alone

Asthma
✓ ICS alone
✓ ICS/LABA
✓ LAMA
✓ Xolair

ACO
LAMA

ICS/LABA
LABA/LAMA
LABA alone

X ICS alone



ACO患者的藥物選擇

J Allergy Clin Immunol Pract. 2019 Apr;7(4):1142-1147. 



ACO患者的藥物選擇

J Allergy Clin Immunol Pract. 2019 Apr;7(4):1142-1147. 



ACO患者的藥物選擇

EXPERT OPINION ON PHARMACOTHERAPY 2018, VOL. 19, NO. 14, 1565-1579
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EXPERT OPINION ON PHARMACOTHERAPY 2018, VOL. 19, NO. 14, 1565-1579



ACO患者的藥物選擇

EXPERT OPINION ON PHARMACOTHERAPY 2018, VOL. 19, NO. 14, 1565-1579



Eosinophils in COPD
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Eosinophils in COPD = ICS/LABA ?
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Prevalence: Eosinophils in COPD

Lancet Respir Med. 2017 Sep;5(9):747-759.
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Eosinophils in COPD

Unpublished data
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Eosinophils in COPD

Background TreatmentReal World

Eur Respir J. 2017 Nov 22;50(5).COPD from the CHAIN cohort



12/10

12/13

70 y/o male, COPD with AE

Background TreatmentReal World

Stability of Blood Eosinophils in COPD ? 



Stability of Blood Eosinophils in COPD ? 

Background TreatmentReal World

Eur Respir J. 2017 Nov 22;50(5).COPD from the CHAIN cohort



Eosinophils in COPD

Hokkaido COPD cohort study
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Eosinophils in COPD

ECLIPSE study

Eur Respir J 2014;44:1697–1700. 

3-year follow-up period; 1st, 2nd, 3rd year
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FORWARD study in Severe COPD

AJRCCM Volume 192 Number 4 | August 15 2015

ICS/LABA > LABA alone
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Relvar in patients with a history of COPD exacerbations

Lancet Respir Med 2015; 3: 435–42

ICS/Ultra-LABA > Ultra-LABA alone
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AsthmaCardiac GERDBTX

Lancet Respir Med. 2018 Feb;6(2):117-126.

ICS/LABA > LABA, Eso ≥ 100

3 AstraZeneca RCTs in COPD



AsthmaCardiac GERDBTX

Lancet Respir Med. 2018 Feb;6(2):117-126.

ICS/LABA > LABA, Former smokers > Current smokers

3 AstraZeneca RCTs in COPD



AsthmaCardiac GERDBTX

Lancet Respir Med. 2018 Feb;6(2):117-126.

ICS/LABA > LABA, 
Former smokers > Current smokers (≤200) > Current smokers (>200)

Current smokers (>600) > Current smokers (>400) > Current smokers (>200)

3 AstraZeneca RCTs in COPD



1.28 1.32

0.0

0.5

1.0

1.5

2.0

SFC Tiotropium

INSPIRE study
LABA/ICS = tiotropium, overall exacerbation rates over 2-year trial period
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Ratio of exacerbation rates = 0.97 
p=0.66, 95% CI=0.84, 1.12

Am J Respir Crit Care Med Vol 177. pp 19–26, 2008
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INSPIRE study

Thorax 2016;71:118–125.
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ICS/LABA = LAMA



Am J Respir Crit Care Med Vol 195, Iss 9, pp 1189–1197, May 1, 2017

FLAME: Rate ratio for all exacerbations
Ultra-LABA/LAMA > ICS/LABA
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Am J Respir Crit Care Med. 2018 Aug 1;198(3):329-339. 

SUNSET: TIO+SFC->IND/GLY
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Am J Respir Crit Care Med. 2018 Aug 1;198(3):329-339. 

SUNSET: Blood Eos 300 cells/uL
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N Engl J Med 2014; 371:1285-1294

WISDOM study
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43 ml38 ml

N Engl J Med 2014; 371:1285-1294
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Factors Patients, n Rate 
ratio

P-value 

Total 2296 1.10 0.1655

Baseline eosinophils (<150/µL vs ≥150µL)

<150/µL 1067 1.08 0.4449

≥150µL 1172 1.17 0.0943

Baseline eosinophils (<300/µL vs ≥300µL)

<300/µL 1791 1.04 0.5930

≥300µL 448 1.56 0.0055

Baseline eosinophils (<400/µL vs ≥400µL)

<400/µL 1992 1.07 0.3934

≥400µL 247 1.73 0.0090

Baseline eosinophils (mutually exclusive subgroups) 

<150/µL 1067 1.08 0.4443

150 – <300/µL 724 1.00 0.9693

300 – <400/µL 201 1.30 0.2840

≥400/µL 247 1.73 0.0089

Increased rate ratio 

with ICS withdrawal

Decreased rate ratio

with ICS withdrawal

0.5 1 2 4 8

* Following complete ICS withdrawal
Watz H, et al. Lancet Resp Med 2016. Published Online: 7 April 2016 (doi:10.1016/S2213-2600(16)00100-4).

EOS ≥ 300

WISDOM-Rate ratios (ICS withdrawal/ICS) for moderate-to-severe exacerbations
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Am J Respir Crit Care Med. 2018 Aug 1;198(3):329-339. 

WISDOM: Blood Eos 300 cells/uL

Background TreatmentReal World

One exacerbation per year ≥2 exacerbation per year



ICS in COPD

Benefit

Side Effect
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Potential side effects associated with ICSs for COPD

Side effect and 
evidence1 RCT

Observational 
Study

Systematic 
review

Pneumonia   

Fracture (no effect)  

Skin thinning/easy 
bruising



Cataract 

Diabetes   

Oropharyngeal 
candidiasis

  

Price D et al. Prim Care Respir J. 2013;22:92-100.
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AE or Pneumonia ?

➢ Clinical Problem
Dyspnea
Much sputum
Respiratory failure

➢ Treatment
Antibiotics
Bronchodilators
Systemic steroid
Ventilator support
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Int J Chron Obstruct Pulmon Dis. 2018 Oct 25;13:3539-3547. 

Background TreatmentReal World



Int J Chron Obstruct Pulmon Dis. 2018 Oct 25;13:3539-3547. 
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TORCH
ICS and Pneumonia Risk

European Respiratory Journal 2009 34: 641-647

SFC

FP

SAL

P
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TORCH

European Respiratory Journal 2009 34: 641-647
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COPD Acute Exacerbation Pneumonia

Placebo 1.13 Placebo 0.052

LABA 0.97 LABA 0.052

ICS 0.93 ICS 0.084

ICS/LABA 0.85 
↓0.12

ICS/LABA 0.088 
↑0.036

N Eng J Med. 2007;356(8):775–789.
0.12/0.036 = 3.333



Real-world
ICS and Pneumonia Risk

Thorax 2013;68:1029–1036.
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Real-world
ICS and Pneumonia Risk

Thorax 2013;68:1029–1036.

Fluticasone

Budesonide
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Real-world
ICS and Pneumonia Risk

Thorax 2013;68:1029–1036.

Background TreatmentReal World



ICS and Pneumonia Risk

COPD. 2016 Jun;13(3):312-26.

RR: 1.61
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ICS and Pneumonia Risk

COPD. 2016 Jun;13(3):312-26.

RR: 1.89
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ICS and Pneumonia-associated mortality  

COPD. 2016 Jun;13(3):312-26.

RR: 1.50 [0.85-2.67]
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Real-world
ICS and Pneumonia Risk

Thorax 2013;68:1029–1036.

Fluticasone

Budesonide
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Real-world
ICS and Pneumonia Risk

Int J Chron Obstruct Pulmon Dis. 2017; 12: 2477–2485. 
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Seretide vs Symbicort



ICS/LABA and Pneumonia Risk
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Seretide vs Symbicort

Unpublished Data 



ICS/LABA and Pneumonia Risk
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Unpublished Data 

Seretide vs Symbicort



ICS/LABA and Pneumonia Risk
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Unpublished Data 

Seretide vs Symbicort



LAMAACO-Patient

Stepwise Pharmacotherapy for Stable ACO

Background Treatment

Strong Evidence

Weak Evidence

Real World



LAMA

Strong Evidence

Weak Evidence

ACO-Patient

Assessment

Stepwise Pharmacotherapy for Stable ACO

LAMA
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LAMA

LAMA+LABA

Lung function差
Lung function
Exacerbation ?

Strong Evidence

Weak Evidence

ACO-Patient

Assessment

Stepwise Pharmacotherapy for Stable ACO

LAMA
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LAMA

LAMA+LABA ICS/LABA

Lung function差
Lung function
Exacerbation ?

Eso高
Exacerbation ?
Pneumonia

Strong Evidence

Weak Evidence

ACO-Patient

Assessment

Stepwise Pharmacotherapy for Stable ACO

LAMA
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LAMA

LAMA+LABA ICS/LABA

LAMA+ICS/LABA

Lung function差
Lung function
Exacerbation ?

Eso高
Exacerbation ?
Pneumonia

Strong Evidence

Weak Evidence

ACO-Patient

Assessment

Lung function
Exacerbation

Stepwise Pharmacotherapy for Stable ACO

LAMA
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LAMA+ICS/LABA

Strong Evidence

Weak Evidence

Stepwise Pharmacotherapy for Unstable ACO

Background Treatment

ACO-Patient

Real World



LAMA+LABA

LAMA+ICS/LABA

Lung function差
Lung function
Exacerbation ?

Strong Evidence

Weak Evidence

Stepwise Pharmacotherapy for Unstable ACO

Background Treatment

ACO-Patient
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LAMA+LABA ICS/LABA

LAMA+ICS/LABA

Lung function差
Lung function
Exacerbation ?

Eso高
Exacerbation ?
Pneumonia

Strong Evidence

Weak Evidence

Stepwise Pharmacotherapy for Unstable ACO
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ACO-Patient
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LAMA+LABA ICS/LABA

LAMA+ICS/LABA

Lung function差
Lung function
Exacerbation ?

Eso高
Exacerbation ?
Pneumonia

Strong Evidence

Weak Evidence

Stepwise Pharmacotherapy for Unstable ACO

LAMA

Background Treatment

ACO-Patient

Real World



ACO Case 1
◼ 60 y/o female
◼ Admission due to pneumonia
◼ PH: MDS, childhood Asthma, COPD, Breast cancer, right, s/p 

operation, HTN, Hyperlipidemia, CAD
◼ Smoking index: 50 pack-year
◼ OPD medications:
➢ Symbicort 1 puff BID
➢ Spiriva 2 puff QD
➢ Berotec PRN
➢ Actein 600mg QD
➢ Regrow 1# HS, Brown Mixture…etc
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ACO Case 2
◼ 81 y/o female
◼ C.C: Dry cough and dyspnea
◼ PH: Childhood Asthma, COPD, CAD, CHF, peptic ulcer
◼ OPD medications:
➢ Spiriva: 2puff QD 106/12-107/04
➢ ICS/LABA: 2puff BID 107/05-
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ACO Case 2
◼ 81 y/o female
◼ C.C: Productive cough with yellowish sputum
➢ Spiriva: 2puff QD 106/12-107/04
➢ ICS/LABA: 2puff BID 107/05-
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ACO Case 2
◼ 81 y/o female
◼ C.C: Productive cough with yellowish sputum
➢ Spiolto: 2 puff QD, 107/07-now
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謝謝大家的聆聽

蘇一峰醫師 bsbipoke@hotmail.com





Validation study –
COPD (86.2% sensitivity) and asthma (92.0% sensitivity).



N Engl J Med 2016; 375:1253-1260

2199/2799 = 78%



N Engl J Med 2016; 374:2222-2234


