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ACO: 
Not a single discrete disease   



Why ACO is not a single 

discrete disease? 

 New debate? 

 No single and universal definition/diagnosis

 Inconsistent outcomes

 Treatment remains uncertain



The overlap syndrome of 

asthma and COPD (ACOS)

1995 ATS COPD guideline

2009 Thorax Gibson et al.

- Old age 
- Smoking history
- Chronic AL

- Young age
- Non-smoker
- Variable expiratory 
airflow limitation/BHR
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ACOS, is it new?

Thorax 1959, 14, 286



Dutch hypothesis

1961, Professor Orie

“Asthma and COPD had common origins 

and clinical expressions were determined 

both by endogenous (heredity, age, and sex) 

and exogenous (environment: allergens, 

smoking, viruses, and air pollution) factors.”

DUTCH hypothesis in 1969 
by Fletcher and Pride



Dutch hypothesis



COPD and Asthma

Irreversible Reversible
Airflow Limitation

Barns et al.2004
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COPD and Asthma

Irreversible Reversible
Airflow Limitation

Barns et al.2004

Persistent respiratory 
symptoms and airflow 

limitation

Post BD FEV1/FVC < 70%

A heterogeneous disease

1. History of variable
respiratory symptoms

2. Confirmed variable
expiratory airflow 
limitation



RCT in COPD vs. BA

TORCH study

- Exclusion

- Diagnosis of asthma, non-COPD respiratory disorders

- Hx of asthma, allergic rhinitis or atopy

- Inclusion

- Smoker ≥ 10 pack-yr, pre BD FEV1 ≤ 60% or predicted with 

FEV1/FVC < 70%, and post BD FEV1 increased by < 10%

Primo Tin A study

-Exclusion

- Ever told by physician that hey had chronic bronchitis, 

emphysema or COPD

-Inclusion

- Diagnosed before 40 years, with ≥ 5 year history of asthma

- Never smoked, or ex-smoker for more than 1 year (≤10 PY)

Patients with ACO(S)?



Overlap syndrome

Gibson et al. 2009, Thorax

Revisit to
Dutch Hypothesis





Again, 
British Hypothesis

Asthma-COPD



Why ACO is not a single 

discrete disease?

 New debate? 

 No single and universal definition/diagnosis

 Inconsistent outcomes

 Treatment remains uncertain



Asthma-COPD overlap syndrome

(ACOS)

Spanish guidline (2012, Arch Bronchoneumol)

MAJOR

MINOR

Major and Minor Criteria for Establishing the diagnosis of Mixed COPD 

asthma Phenotype in COPD

- Personal history of asthma

- Positive BDR (FEV1 increase > 15% and 400mL)

- Eosinophilia in sputum

- Personal history of atopy

- 2 positive BDR (FEV1 increase > 12% and 200mL)

- High levels of total IgE

78%

83%

78%

50%

39%

50%



Asthma-COPD overlap syndrome

(ACOS)

ATS Round table (2016 ERJ)

MAJOR

MINOR

Major and Minor Criteria for Establishing the diagnosis of Mixed COPD 

asthma Phenotype in COPD

- At least 10 pack-years of tobacco smoking/air pollution exposure

- Documented history of asthma before 40 years of age

or BDR (FEV1 increase > 400mL)

- Documented history of atopy or allergic rhinitis

- 2 positive BDR (FEV1 increase > 12% and 200mL)

- Blood Eosinophils >300clles/μL



Asthma-COPD Overlap

(ACO)

Modified Spanish guideline (2017)

Major and Minor Criteria for Establishing the diagnosis of Mixed COPD 

asthma Phenotype in COPD

- Current diagnosis of asthma or

- Positive BDR (FEV1 increase > 15% and 400mL)  or

- Blood Eosinophils ≥ 300cells/uL

- ≥ 35 years

- Smoker ≥ 10 pk-yr

- Persistent post BD FEV1/FVC < 70%



Definition of ACOS

• COPD component
– Persistent post-bronchodilator FEV1/FVC < 70%

• Asthma Components
– Asthma before the age of 40 yr

– A personal history of atopy

– Episodic respiratory symptoms

– Wheezing in the last 12 mo

– Post-bronchodilator increase 

in FEV1 15% & 400mL (12% & 200ml)

– Diurnal variation of > 20% in PEF

– High total IgE level

– Eosinophilia in sputum

History

Symptoms

BD response
/Th2 response
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천식진료지침 AND GINA 

천식/COPD중복 증후군(ACO(S))

천식에 가까움 COPD에 가까움

발생 시기 □ 20세 이전 발생 □ 40세 이후 발생

호흡기 증상의 양상 □ 분, 시, 날에 따라 증상이 달라짐 □ 치료에도 불구하고 지속

□ 밤이나 이른 아침에 증상이 악화됨 □ 좋거나 나쁜 날이 있지만 항상 매일의
증상과 운동시 호흡곤란이 있음

□ 운동, 감정변화, 알레르기항원에 대한
노출에 의해 증상 유발

□ 유발인자에 관계 없이 호흡곤란 발생에
앞서 만성적 기침, 가래 있음

폐기능 □ 가변적 기류제한(폐활량, 최대호기유량) □ 지속적 기류제한
(기관지확장제 투여 후 FEV1/FVC＜0.7)

증상 사이의 폐기능 □ 정상 □ 비정상

과거력/가족력 □ 과거에 의사에 의사에 의한 천식 진단 □ 과거에 의사에 의한 COPD, 만성 기관지염, 
혹은 폐기종 진단

□ 천식이나 다른 알레르기 질환 가족력 □ 위험인자에 심한 노출: 흡연, 생체연료

경과 □ 시간 경과에 따른 증상 악화 없음. 
증상은 계절 혹은 해에 따라 가변적임

□ 증상은 시간 경과에 따라 서서히 악화됨
(수 년에 걸쳐 진행)

□ 저절로 호전되거나 기관지확장제 혹은
흡입스테로이드 치료 시 수 주에 걸쳐 호전

□ 속효성기관지확장제에 의한 호전은 제한적임

흉부 X선 사진 □ 정상 □ 심한 과팽창

기도질환의 증후군적 진단
한 환자에 대해 해당사항에 대해 박스에 체크했을 때 천식이나 COPD에 대해 3가지 이상 해당하면, 그 진단을 시사함. 

양쪽 수가 비슷하다면, ACOS를 고려해야 함



Modified

Spanish

ATS

Round

PLATINO GINA

/GOLD
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% 31%

12%

48%
46%

Seoul National University Airway Registry
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ACO Clinical features

ACO

Younger/Female

Less Smoking Hx

Worse HRQoL

More exacerbations

COPDGene Study/ECLIPSE Study

Italian Population Study

HIRA/SMC 
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ACO Clinical features

ACO 

Younger/Female

Less Smoking Hx

Worse HRQoL

COPDGene Study/ECLIPSE Study

Italian Population Study

HIRA/SMC†

More exacerbations†

Netherlands 

population Study

KOLD/CHAIN study 

Similar exacerbations



ACO Clinical features

ACO 

Younger/Female

Less Smoking Hx*

Worse HRQoL

More exacerbations†

KOCCOS
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ACO Clinical outcomes

Lung Function Change

COPD                                                      Asthma = ACO                       

COPD                                                                  ACO

Asthma = ACO = COPD

ACO with late onset BA  COPD  Asthma=ACO with early onset BA 

European Hearth Survey 

Australia

Copenhagen City Heart study 

KOCCOS/KOLD/Hokkaido

Worse Better



ACO Clinical outcomes

Mortality

COPD                                                                  ACO                       

ACO=COPD

ACO                                                                   COPD

ACO with late onset BA  COPD  ACO with early onset BA  Asthma

Japan/Italian Nationwide database/Spain/KOLD/Hokkaido

ASAN/US NHANES

Copenhagen City Heart study 

SA.R.A.(Italy)

Worse Better



Heterogeneity of ACO

Lancet Respiratory Medicine. 2015;3(9):719-28
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ACO 

BronchodilatorsICS

COPDAsthma

+



Treatment of

COPD and Asthma

GINA/GOLD Guideline

Bronchodilators

Add ICS

COPD

ICSICS-/+LABA

Add LAMA

Biologic Agent

Asthma



Treatment of

COPD and Asthma

GINA/GOLD Guideline

Bronchodilators

Add ICS

COPD

Use of ICS:

up to 60% of patients 

in GOLD Group A/B

ICSICS-/+LABA

Add LAMA

Biologic Agent

Asthma



ICS withdrawal?!

Price et al. Prim Care Respir J 2013

Potential side effects associated with ICSs for patients with COPD

Side effect and evidence1 RCT
Observational 

Study
Systematic review

Pneumonia   

Fracture (no effect)*  

Skin thinning/easy bruising 

Cataract 

Diabetes   

Oropharyngeal candidiasis   

*FVI (200 μg FF) group showed increased non-traumatic Fracture.

LAMA/LABA 출현



Use of ICS in COPD

Frequent/
Further

Exacerbations

Eosinophils





Exclusion

: patients with a current diagnosis of asthma

: nonsmokers with a history of asthma

ACO ?

We found no relationship 

between FEV1 reversibility after bronchodilator use 

and blood eosinophil counts.

Eosinophilic COPD: treatable trait 



Use of ICS in COPD

Frequent/
Further

Exacerbations

Eosinophils

ACO
 Asthma



ICS responders

• 3 months, n=152,  stable COPD with washout and 3 months ICS/LABA Tx (KOLD cohort)

ACO COPD Lee & Park et al. IJCOPD 2016 

ACO: COPD +

1) Hx of BA and   

wheezing 

2) + BD response



ICS effects on long-term?

ICS

Non-ICS

Seoul National University Airway Registry, AAAI

Lung Function Change

KOLD, Respiratory Research 

No Difference



ICS effects on long-term?

Mortality

P= 0.467

No Difference





Beta 

Blockers (BB)

0

100%

75%

50%

25%

0 2 4 6 8

Time since MI (years)

%
 a

li
v
e BB post MI, p < 0.001

Never on BB 

1,063 COPD patients with MI

J K Quint et al, BMJ, 2013;347:f6650



GOLD Guideline

No MCO or CMO
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ACO: 

Not a single discrete disease



Prevalence among Asthma



Prevalence among COPD



Prescribing patterns of ICS 

in COPD patients

Base = EU4 + US + Japan COPD-only patients on a maintenance treatment; weighted
Source = Adelphi Respiratory DSP 2014/15, Macclesfield, UK; unpublished data.

Maintenance regimen patient share trends                                                       

UK and USA: 70% of patients are on an ICS-containing regimen 

http://www.freeflagicons.com/country/united_states_of_america/
http://www.freeflagicons.com/country/united_states_of_america/
http://www.freeflagicons.com/country/japan/
http://www.freeflagicons.com/country/japan/
http://www.freeflagicons.com/country/european_union/
http://www.freeflagicons.com/country/european_union/


Watz et al. Lancet Resp Med 2016;4:390-398 

WISDOM Study
LABA/LAMA/ICS

ICS withdrawal vs. ICS continuation

Event Rates (Rate Ratios) over 9 months

1 exacerbation ≥ 2 exacerbation

≥ 300 cells/uL

≥ 400 cells/uL

Previous frequent AE 



Previous diagnosis of asthma

Multicenter, observational, cross-sectional study 

(n=3,125 COPD pts from primary clinics and specialized outpatient clinics)

Barrecheguren et al. Int J COPD 2015



A previous diagnosis of BA

BA onlyBA + other criteria

There were no significant differences in the demographic 
characteristics between two groups of patients with ACOS.

1/3

IJCOPD 2015



Prevalence of ACOS

Asthma – COPD overlap:

Clinical evidence of 

genomic signatures of Type 

2 inflammation in COPD

The 100 genes used to generate the   

airway epithelial Th2 Signature (T2S) 

Score 

Approximately 20% of smokers with 

COPD have a Th2 high signature

Christenson et al. AJRCCM 2015; 191:758-766



Childhood asthma-adult COPD

Longitudinal prospective study with 6-7 yr old children with 

asthma to 50 years of age n=346  197 completion

Tai A et al. Thorax 2014



Asthma = smoking 

for lung function decline

Non BA & Non Sm

BA & Sm

Non BA & Sm

BA & non Sm

Alan L. James et al. AJRCCM, 2005



COPD alone vs. ACOS (spain)

Female

Younger

Smoked less

Better 

Lung Function

(+) BD Response

Higher Eos

Less emphysema

ACOS



COPD alone vs. ACOS 

(COPD gene study)

Female

Younger

Smoked less

Less 

emphysema

Hardin et al. ERJ 2014



More exacerbations and

poor QOL

COPD alone vs. ACOS 
(COPD gene study)

Hardin et al. ERJ 2014



Why is ACOS important?

• 20% of patients with obstructive airway disease

• Increased illness burden

• Treatment implications

– There is an increased response to ICS and LABA in COPD 

patients with asthma

ICS are the most commonly prescribed medications in   

clinical practice for patients with COPD
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(N=46)

(N=17)

Impact of ICS on ACOS

Kitaguchi et al Int J COPD 2012

P < 0.001



ICS/LABA vs. LABA in older 

COPD patient

Death or 

Hospitalization

Death

Outcome at 5 years (%)

DeathDeath or Hospitalization

P < 0.001

P < 0.001ICS/LABA 

ICS/LABA

LABA 

LABA

Population-based, longitudinal cohort study in Ontario, Canada from 2003 to 2011

New users of LABA/ICS (n=8712) & LABAs alone (n=3160)

Gershon et al JAMA 2014



Impact of ICS on ACOS

8,712 3,160

Gershon et al JAMA 2014

Population-based, longitudinal cohort study in Ontario, Canada from 2003 to 2011

New users of LABA/ICS (n=8712) & LABAs alone (n=3160)

Death or 

Hospitalization



Eosinophils in asthma 

(Omalizumab)

Hanania et al, AJRCCM 2013



ACOS phenotype

Dirkje S. et al NEJM 2015





Increased induced sputum levels of NGAL might be a characteristic feature of 

overlap, suggesting enhanced neutrophilic airway inflammation and/or airway 

epithelial injury in COPD–asthma overlap.

Differences in plasma and sputum biomarkers between COPD 

and COPD-asthma overlap

Eur Respir J 2014; 43: 421–429


