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Difficulties of ACO research 

• In 2014, GINA and GOLD published a joint document on ACOS

• Current definition 

• “Asthma-COPD overlap” are terms used to collectively describe patients who have persistent airflow 

limitation together with clinical features that are consistent with both asthma and COPD. 

GINA 2020



GINA & GOLD : stepwise approach 

GINA 2019



Prevalence 

• ranged between 9% and 55%, with variation by gender and age (GINA 2020) 

• No unified definition 

• Excluded from either asthma or COPD study 

• Exact prevalence is unknown 

• It varies according to diagnostic criteria



국내 ACO 논문

• Pubmed ACO 논문 전체 : 366 results

• 국내 ACO 논문 : 32 results
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ACO in asthma cohort  

• Asthma cohort, ≥40 years & 1) BDR (+) or AHR (+) (N=256)

• Asthma only (N=159, 62%) vs. Overlap group (N=97, 38%)  

HY Lee et al. Yonsei Med J 55(4):980-986, 2014

ACOS : (1) & (2) 

1) BDR (+) or AHR (+) 

2) post-BD FEV1/FVC <0.70 for 3mo

SY Park et al. Clin Exp Allergy. 2019;49:603–614.

• Asthma in COREA cohort (N=959) : positive BDR or AHR 

• ACOS (N=228, 23.8%) vs. “only” asthma (N=731, 76.2%)  

ACOS

24%

only asthma

76%



ACO in asthma cohort 

• Specialist-diagnosed asthma-COPD overlap in Severe Asthma

• KoSAR cohort with severe asthma (N=482)

• 23.7% (N=114) were ACO  

H Lee et al. Allergy. 2021;76:223-232.

ACOS : Specialists judgement 

Reasons for diagnosis of ACO by specialists 

The proportion of ACO by age group and sex

55%

41%
76%



ACO in COPD cohort 

• Single center cohort : ASAN medical center

• Of the 2933 COPD patients, 767 (26.2%) were overlap syndrome 

• KOCOSS cohort (n=1504) 

• Of the 1504 COPD patients, 223 (14.8%) were ACO 

ACO : >45years, FEV1/FVC <0.7 & 

Asthma was diagnosed based on 
GINA definition

MA Kim et al. INT J TUBERC LUNG DIS 19(7):864–869

ACO :  FEV1/FVC <0.7 & BDR (+)

HJ Park et al.  Allergy Asthma Immunol Res. 2017 September;9(5):431-437.



• SNUH COPD cohort (N=301)

• Exacerbation analysis in 194 patients who followed up ≥1 year 

ACO in COPD cohort 

YS Jo et al. Ann Allergy Asthma Immunol 118 (2017) 696-703

• KOCOSS cohort

• ACO (47.7%, 660/1383) by modified Spanish criteria 

• ACO (1.9%, 26/1383) by ATS Roundtable criteria 

JH Song et al. Medicine (2018) 97:36(e12049)



• KNHANES

• FEV1/FVC ratio <0.7 & FEV1 ≥60% predicted (N=2,140)

• Clustering analysis using 6 key input variables

- age, BMI, FEV1 % predicted, self-reported wheezing, smoking status, and pack-years of smoking 

JH Lee et al. International Journal of COPD 2017:12

• Near normal (n=232, 11%)

• Asthma (n=392, 18%)

• COPD (n=37, 2%)

• Asthmatic-predominant overlap (n=893, 42%)

• COPD-predominant overlap (n=586, 27%) 

ACO in COPD cohort 



• KOCOSS cohort : ACO study by the Korean Asthma Research Group since 2016

• 5 diagnostic criteria 

YS Jo et al. J Allergy Clin Immunol Pract 2020;8:1625-33

ACO in COPD cohort 



Clinical features 

There is broad agreement that patients with features of both asthma and COPD experience 

- Frequent exacerbations

- Have poor quality of life

- More rapid decline in lung function 

- Higher mortality 

- Greater use of healthcare resource

compared with patients with asthma or COPD alone 

GINA 2020



Clinical features 
Clinical features of ACO in asthma study

Author ACO definition Demographics symptoms Lung function Laboratory Medication 

HY Lee et al.
Yonsei Med J 
55(4):980-986, 2014

- Single center

1) BDR (+) or AHR (+) 
2) post-BD FEV1/FVC <0.70

Older 
More male 
More former smoker 

Low FEV1

Lower FEV1/FVC ratio
High FRC & RV 
Lower PC20/PD15

Lower blood 
eosinophil count 

SY Park et al. 
Clin Exp Allergy. 
2019;49:603–614.

- COREA cohort 

1) BDR (+) or AHR (+) 
2) post-BD FEV1/FVC <0.70 
for 3mo

Older
More male
More former smokers

More atopy test positive 
Longer duration of 
asthma (47.8 vs 75.1 mo)

Longer 
symptom 
duration 

Low FEV1

Low FEV1/FVC ratio
More FEV1 change  & 
high BDR (+) 
Lower PC20 

H Lee et al.
Allergy. 2021;76:223-
232.

- KoSAR cohort 

Specialist-diagnosed 
asthma-COPD overlap in 
Severe Asthma cohort

Older 
More male
More former smoker

* No 
difference 
in QoL 

Lower FEV1 & FVC 
Lower FEV1/FVC ratio

* No difference in  
FeNO

Lower blood 
eosinophil % & 
higher 
neutrophil % 

* No difference in 
sputum 
eosinophil %

More LAMA 
More xanthine 
More sustained 
systemic steroid

* No difference in 
ICS/LABA, LTRA, 
omalizumab  



Clinical features of ACO in COPD study

Author ACO definition Demographics symptoms Lung function Laboratory Medication 

CK Rhee et al. 
COPD. 2014 
Apr;11(2):163-70. 

- NHI database 

1) COPD : >40years, ICD-10 
codes for COPD or 
emphysema (J42.x-J44.x, 
except J430), use of COPD 
drug ≥2/year 

2) Asthma : ICD-10 code for 
asthma (J45.x-J46), use of 
asthma drug ≥2/year 

More male, younger More ICS containing 
inhaler

MA Kim et al. 
Int J Tuberc Lung Dis. 
2015 Jul;19(7):864-9. 

- ASAN COPD cohort 

>45years, FEV1/FVC <0.7

Asthma was diagnosed based on 
GINA definition

older, less male
Less smokers

Low FEV1/FVC ratio
Low FEV1

More BDR (+)

More ICS/LABA
Less Tiotropium 

YS Jo et al.
Ann Allergy Asthma 
Immunol 118 (2017) 696-
703

- SNUH cohort

Modified Spanish
ATS Roundtable 
PLATINO
GINA/GOLD

Low ACT, low mini-AQLQ

High CAT, high SGRQ, high CCQ 

High FEV1, FVC 
High FEV1/FVC ratio
→ only in MS

More BDR (+)

High blood 
eosinophil 
High total 
IgE

JH Lee et al. 
International Journal of 
COPD 2017:12

- KNHANES

COPD predominant overlap in 
cluster analysis 

Older & more male & 
more former smokers 
than asthmatic

More PY than 
asthmatics, less PY 
than COPD 

Less self-reported wheezing than 
asthmatics 

Lower EQ-5D index than asthmatics 

More wheezing than COPD

Less LAMA than COPD

More SABA & 
theophylline than asthma

More OCS, IVCS than 
asthmatics 

HJ Park et al. 
Allergy Asthma Immunol 
Res. 2017 
September;9(5):431-437.

- KOCOSS 

FEV1/FVC <0.7 & BDR (+) More male
More current smoker

Low SGRQ 



Author ACO definition Demographics symptoms Lung function Laboratory Medication 

MH Kim et al.  
International Journal of 
COPD 2018:13 1251-1260

- KNHANES 

(1) ≥40 years & FEV1/FVC 
<0.7 & FEV1 ≥ 50%

(2) Self-reported wheezing 

Low SES in asthma-
predominant ACO 

Low EQ-5D in asthma-
predominant ACO 

Low FEV1, FVC More ICS containing 
inhalers
More LAMA, more LTRA, 
more OCS, more SABA, 
more systemic 
bronchodilator, more 
theophylline 

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

- KOLD cohort 

ATS roundtable Better FEV1, high 
reversibility

Less emphysema, % 
(14.9 vs 14.7%) 

More ICS containing 
inhalers (38 vs 53%, 
p=0.051)

YS Jo et al. 
Allergy. 2019;74:186–203.

- KOCOSS cohort 

Specialists’ Dx
ATS Roundtable 
GINA/GOLD
Modified Spanish
Updated Spanish 

Less male & less former 
smoker in Specialists & 
GINA/GOLD

High mMRC
High CAT, SGRQ 

More Sx variation (diurnal, 
seasonal) 

High FEV1, FVC
High FEV1/FVC ratio
High Dlco
High BDR (+) 
High IC 
- in Specialists’ & 
GINA/GOLD 

High blood eosinophil

High total IgE, esp in 
modiofied Spanish & 
updated Spanish  

More ICS containing 
inhaler use 

YS Jo et al.
J Allergy Clin Immunol 
Pract 2020;8:1625-33

- KOCOSS cohort 

Clinical features of ACO in COPD study 
(Cont)



Previous Exacerbation history 

Author ACO definition Definition of previous AE Results 

CK Rhee et al. 
COPD. 2014 Apr;11(2):163-70. 

- NHI database 

1) COPD : >40years, ICD-10 codes for COPD 
or emphysema (J42.x-J44.x, except J430), use 
of COPD drug ≥2/year 
2) Asthma : ICD-10 code for asthma (J45.x-J46), 
use of asthma drug ≥2/year 

Hospitalization More in ACO (14.5 vs 6.1%, p<0.001)

H Lee et al.
Allergy. 2021;76:223-232.

- KoSAR cohort 

Specialist-diagnosed asthma-COPD overlap in 
Severe Asthma cohort

Steroid burst Tx ≥3days More in ACO group (52.7% vs 38.2%, p=0.012) 

Steroid burst Tx ≥5days More in ACO group (22.6% vs 11.5%, p=0.005) 

Unscheduled ER visit
Hospitalization / ICS admission 

More in ACO group (23% vs 10.6%, p=0.006) 
Not different 

HJ Park et al. 
Allergy Asthma Immunol Res. 2017 
September;9(5):431-437

- KOCOSS cohort 

FEV1/FVC <0.7 & BDR (+) Any AE required systemic corticosteroid, 
antibiotics or both 

27.5% of pure COPD vs 20.3% of ACO (p=0.086)

Severe AE requiring hospitalization 12.7% vs 8.3% of COPD vs ACO (p=0.150)

YS Jo et al. Ann Allergy Asthma 
Immunol 118 (2017) 696-703

- SNUH cohort

Modified Spanish, ATS Roundtable, PLATINO, 
GINA/GOLD

Any AE More in ACO group 
50.5 vs 19.5% in MS
40.7 vs 20% in PLATINO

Moderate to severe AE More in ACO group 
46.1 vs 14.0% in MS
34.3 vs 15.3 in PLATINO

HR Kang et al. 
Respiratory Research (2019) 20:80

ICD-10 code for COPD & asthma ICD codes for primary Dx related to COPD (or 
asthma in ACO) & moderate to severe AE 
(hospitalization/ER visit/ outpatient clinic with 
either an OCS or anti within 5 days of the visit)

No difference in frequent AE (≥2) 
No difference in Hospitalization/ED 
visit/outpatient visit 

JH Song et al. 
Medicine (2018) 97:36(e12049)
- KOCOSS cohort 

Modified Spanish
ATS Roundtable 

Total AE (/yr) 
Severe AE (/yr)

N-S 
N-S 

YS Jo et al.
J Allergy Clin Immunol Pract
2020;8:1625-33
- KOCOSS cohort 

Specialists’ Dx, Modified Spanish, ATS 
Roundtable, PLATINO, GINA/GOLD

Moderate to severe AE More in ACO 
22.8 vs 13.6% in MS criteria 



Comorbidities 

Author ACO definition Comorbidities 

CK Rhee et al. 
COPD. 2014 Apr;11(2):163-70. 
- NHI database 

1) COPD : >40years, ICD-10 codes for COPD or emphysema 
(J42.x-J44.x, except J430), use of COPD drug ≥2/year 
2) Asthma : ICD-10 code for asthma (J45.x-J46), use of asthma 
drug ≥2/year 

More IHD,  DM, HTN, less CHF  
More osteoporosis
More depressive disorder

DW Lee et al. 
Int J Tuberc Lung Dis. 2015 Oct;19(10):1246-51.
- KNHANES IV & V (2008-2011)

1) Physician diagnosed asthma before 40 YO, or wheeze 
during exercise for 1yr

2) Aged ≥ 50yrs with FEV1/FVC <0.7

Low BMD, high osteopenia 

DW Lee et al.
International Journal of COPD 2017:12 2355–2362
- KNHANES IV & V (2008-2011)

Sarcopenia, osteopenia, osteoporosis, low BMD 
→ Profound risk in Sarcopenic group, esp in ACO 
patients 

JH Lee et al. 
International Journal of COPD 2017:12
- KNHANES

COPD predominant overlap in cluster analysis More HTN, DM, hyperlipidemia, coronary artery 
disease than asthmatics 

MH Kim et al.  
International Journal of COPD 2018:13 1251-1260
- KNHANES 

1) ≥  40 years & FEV1/FVC <0.7 & FEV1 ≥ 50%
2) Self-reported wheezing 

More osteoporosis in asthma-predominant ACO 

H Lee et al.
Allergy. 2021;76:223-232
- KoSAR cohort

Specialist-diagnosed asthma-COPD overlap in Severe Asthma
cohort

Less AR & chronic sinusitis  
Less aspirin intolerance
More PTB history 
More HTN 

HR Kang et al. 
Respiratory Research (2019) 20:80
- NHI database

ICD-10 code for COPD & asthma More Depression & anxiety 

YS Jo et al.
J Allergy Clin Immunol Pract 2020;8:1625-33
- KOCOSS 

Specialists’ Dx, ATS Roundtable, GINA/GOLD,  Modified Spanish, 
Updated Spanish 

More asthma 
More atopy / AR



Mood disorders 

• The risk of depression 

- Higher in ACO (aHR 1.10; p=0.0039)

- aged 40-64 years & female 

• The risk of anxiety 

- Higher in ACO (aHR 1.06; p=0.0272)

- aged 40-64 years

HR Kang et al. Respiratory Research (2019) 20:80



Osteopenia / Osteoporosis & Sarcopenia

DW Lee et al. INT J TUBERC LUNG DIS 19(10):1246-1251.

• KNHANES IV & V (2008-2011)

• Obstructive Lung disease (OLD) (N=979) 

ACOS : (1) & (2) 

1) Aged ≥ 50yrs with FEV1/FVC <0.7

2) Physician diagnosed asthma before 40 YO, or wheeze during exercise for 1yr

DW Lee et al. International Journal of COPD 2017:12 2355–2362

In the ACOS, sarcopenia group had 
higher risk of 

- Osteopenia (oR 6.6)
- Osteoporosis (OR 9.6)

- Low BMD (OR 6.9) 
Than the nonsarcopenia group 



Biomarker

• Prospective cohort : Asthma (N=32), COPD (N=38), ACO (N=37) by Spanish recommendation

• Urinary  L-histidine levels using liquid chromatography-mass spectrometry & metabolomic analysis

•

Urinary L-histidine 

JY Oh et al. International Journal of COPD 2018:13 1809–1818



• Prospective cohort : Asthma (N=32), COPD (N=38), ACO (N=37) by Spanish recommendation

• Serum CC-16 level by ELISA kits 

Serum club cell  secretory protein 

JY Oh et al. International Journal of COPD 2018:13 3411–3417



• 137 COPD patients from CODA cohort : COPD (N=60) vs. ACO (N=77) by BDR positivity or history of asthma  

• ELISA kits 

NGAL 

YS Jo et al. J Thorac Dis 2018;10(8):5047-5056



Diagnostic approach for better ACO classification 

• Regional ventilation abnormalities in ACO (N=21) & COPD (N=46) 

• Xenon-ventilation dual-energy CT (DECT) 

1) peripheral wedge/diffuse defect, 2) diffuse heterogeneous defect, 3) lobar/segmental/subsegmental defect, 

and 4) no defect on ventilation maps 

HJ Hwang et al. Korean J Radiol 2020;21(9):1104-1113



Genome-wide association study (GWAS) 

SY Park et al. Clin Exp Allergy. 2019;49:603–614.

• Asthma in COREA cohort (N=959) : positive BDR or AHR 

• ACOS (N=228, 23.8%) vs. “only” asthma (N=731, 76.2%)  

• GWAS : 1433 patients with genetic information in the COREA cohort,

: ACOS (N=77) vs “only” asthma (N=1356)

ACOS : (1) & (2) 

1) BDR (+) or AHR (+) 

2) post-BD FEV1/FVC <0.70 for 3mo

No significant SNPs were found b/w ACOS and “only” asthma group



Approach to initial treatment with ACO 

• ACO is a single phenotype? 

• Pivotal role of ICS in ACO?

• ICS beneficial on outcome of ACO? 

Lack of Evidence.  

GINA 2020. Box 5-2 



Heterogeneity of chronic airway disease  

• “Asthma” and “COPD” are umbrella labels for heterogeneous conditions. Each include several different 

clinical phenotypes, and are likely to have several different underlying mechanisms, some of which may be 

common to both asthma and COPD.  GINA 2020

▪ Smoker

▪ Eosinophil ↓ in Sputum/Blood

COPD 

Late onset 
asthma 

Asthma

Fixed airflow 
obstruction 

Heterogenous Heterogenous

▪ BDR (+) 

▪ Eosinophil ↑ in Sputum/Blood



COPD with BDR (+) : ICS/LABA 치료시 AE risk 감소

Korean 4 prospective COPD cohort (N=854)

Primary outcome: severe exacerbation

JH Kim. Respir Res 2017;18:107.

Pascoe S. Lancet Respir Med 2019;7:745-56.

• Inclusion : age≥40, CAT ≥10 and either 
- FEV1<50% pred & ≥ 1 AE 
- FEV1 50-80% pred & ≥2 moderate or ≥1 severe AE 

• Single Ellipta inhaler, DPI, 52wks, N=10,355 
• Triple (fluticasone/umeclidinium/vilanterol) vs ICS/LABA vs LABA/LAMA

• Primary endpoint: moderate-to-severe AE

COPD with high Blood Eo → ICS/LABA or ICS/LABA/LAMA치료시 AE risk 감소

IMPACT trial 



Asthma + Smoker ➔ ICS 효과 ↓

Price D. J Allergy Clin Immunol 2013;131:763.

RCT of BA with self-reported active smoking 0.5-2 ppd (N=1,019)

Montelukast vs FP 250 µg BID vs Placebo for 6 months

Primary endpoint: % of asthma control days

RCT of low sputum eosinophil (<2%) (SIENA trial) (N=295)

Momethasone 200μg bid (ICS) vs TIO SMI 5 μg qd (LAMA) vs
Placebo for 12 weeks

Primary outcome:  Response (composite outcome of asthma 
control : treatment failure, annualized asthma control days, FEV1)

Lazarus S. N Engl J Med 2019;380:2009.

Mild asthma with low Sputum Eo ➔ no difference
in response to ICS or Tio than placebo 



Asthma-COPD overlap, also called asthma + COPD 

• This is not a definition of a single disease entity, but a descriptive term for 

clinical use that includes several different clinical phenotypes reflecting 

different underlying mechanisms. 

GINA 2020.



Heterogeneity of ACO

• Diagnosed with COPD at Seoul St Mary’s Hospital (2011-2015) 

• 4 phenotype by (1) blood eosinophil counts & (2) smoking history 

HS Joo et al.  International Journal of COPD 2017:12 697–703

ACOS : (1) and/or (2) 

(1) FEV1/FVC <0.7 with BDR (+)

(2) BHR (+)



Heterogeneity of ACO 

• KNHANES 2007-2012

• 4 group by (1) Self-reported wheezing : index of airway hyper-responsiveness, & (2) Smoking : S- indicates 

never smoked or had smoked <100 cigarettes in lifetime

MH Kim et al.  International Journal of COPD 2018:13 1251-1260

ACOS : (1) & (2) 

(1) ≥  40 years & FEV1/FVC <0.7 & FEV1 ≥ 50%

(2) Self-reported wheezing 

W- S-

N=681

W- S+

N=1178

W+ S-
(asthma-

predominant ACO)

N=154

W+ S+
(COPD-

predominant ACO)

N=256

▪ Asthma-predominant ACO

- lowest SES, FEV1, FVC, QoL level

▪ COPD-predominant ACO 

- highest hospitalization rate

- medical cost & health care utilization 



ICS treatment on ACO : FEV1, AE 

• ACOS from SNUH cohort (N=125) 

• ICS treatment group (N=90) vs. non-ICS treatment group (N=35) 

HS Lim et al. Ann Allergy Asthma Immunol 113 (2014) 652e657

ACOS : (1) & (2) 

1) Age ≥40 years, smoking PY ≥10 

2) post-BD FEV1/FVC <0.70 & 

BDR (+) or AHR (+) 

ICS treatment on ACO : no significant effect on FEV1 decline & severe AE, mortality 



ICS/LABA on ACO & COPD : FEV1 improvement

• KOLD cohort 

• ICS/LABA on ACOS (N=45) vs. COPD (N=107)

SY Lee et al.  International Journal of COPD 2016:11 2797–2803

ACOS : 1) & 2) 

1) COPD : Age ≥40 years, smoking PY >10, 

& post-BD FEV1/FVC <0.70

2) History of asthma, and self-reported 

wheezing within 1 year & BDR (+) 

ICS/LABA on FEV1 improvement: better in ACO compared with COPD alone 



ICS on AE risk 

• KOCOSS cohort : ACO study by the Korean Asthma Research Group since 2016

ACO : 5 sets of diagnostic criteria 

- GINA/GOLD guideline 

- ATS roundtable 

- Modified Spanish 

- Updated Spanish 

- Specialist’s judgement 

YS Jo et al. J Allergy Clin Immunol Pract 2020;8:1625-33
ICS reduce the risk of AE in ACO 



ICS/LABA vs triple on AE & FEV1

• The ACO Treatment with Optimal Medications (ATOMIC) Study

• ACO with FEV1 >30% & moderate to high dose of ICS/LABA were enrolled 

• Noninferiority trial comparing ICS/LABA (N=154) vs. ICS/LABA/LAMA (N=149)

• Primary endpoint : time to first exacerbation 

SY Park et al. J Allergy Clin Immunol Pract 2020 Nov 9 ePub

ACO : 1) & 2)

1) Positive BDR or provocation test

2) FEV1/FVC<0.7

LAMA add on ICS/LABA : time to first exacerbation (-), lung function improvement (+)



Outcome

• Exacerbation 

• Lung function 

• Healthcare utilization / medical cost 

• Mortality 



Exacerbation 

Author ACO definition Outcome Results Risk of 
AE 

MA Kim et al. 
Int J Tuberc Lung Dis. 
2015 Jul;19(7):864-9. 

Single center 
cohort

>45years, FEV1/FVC <0.7

Asthma was diagnosed based on 
GINA definition

Hospitalization due to respiratory 
cause 

High risk of hospitalization (31.3% vs 13.0%, p<0.001)

All cause mortality Higher death rate (54.9 vs 45.1%, p<0.001)

YS Jo et al.
Ann Allergy Asthma 
Immunol 118 (2017) 696-
703

SNUH cohort Modified Spanish, ATS 
Roundtable, PLATINO, 
GINA/GOLD

Moderate to severe aHR 1.97*, 1.07, 1.35 and 2.01 for criteria 

HJ Park et al. 
Allergy Asthma Immunol 
Res. 2017 
September;9(5):431-437

KOCOSS cohort FEV1/FVC <0.7 & BDR (+) Any AE required systemic 
corticosteroid, antibiotics or both 

- At 1yr FU : 20.9% vs 18.0% (p=0.461) 
- At 2yr FU : 19.7 vs 14.3% (p=0.144)

Severe AE requiring hospitalization - At 1yr FU : 5.5 vs 1.5% (p=0.030) 
- At 2yr FU : 5.6 vs 0.8% (p=0.015) 
of COPD vs ACO

MH Kim et al.  
International Journal of 
COPD 2018:13 1251-1260

KNHANES 1) ≥40 years & FEV1/FVC <0.7 & 
FEV1 ≥ 50%
2) Self-reported wheezing 

Severe Exacerbation 
(hospitalization or ER visit)

aHR 1.79 and 2.11 compared to the W-S- & W-S+ group 
in COPD-predominant ACO

Health care utilization Greater medical costs in COPD-predominant ACO 

JH Song et al. Medicine 
(2018) 97:36(e12049)

KOCOSS cohort Modified Spanish 
ATS Roundtable 

Moderate to severe aHR 0.73, 0.63 for modified Spanish & ATS Roundtable 
criteria, p for both 0.11 & 0.449

SY Park et al. 
Clin Exp Allergy. 
2019;49:603–614

COREA cohort 1) BDR (+) or AHR (+) 
2) post-BD FEV1/FVC <0.70 for
3mo

Acute moderate to severe AE rate 
over 1yr & 3yr

1.61 vs 2.38; p<0.001 for 1yr & 
0.73 vs 0.65; p=0.07 for 3yr 



Longitudinal changes of Lung function in asthma cohort 

SY Park et al. Clin Exp Allergy. 2019;49:603–614.

COREA cohort : ACOS vs “ Only asthma”

Greater △FEV1 & FVC decline in ACOS 



Changes of Lung function in COPD cohort

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

ACO : 3 major & at least 1 minor (“ATS 

roundtable criteria”) 

Major : 1) post-BD FEV1/FVC <0.7

2)  at least 10 PY of smoking history

3) history of asthma or BDR >400 mL 

Minor : 1) history of atopy or allergic rhinitis

2) 2 separate BDR (+) 

3) blood eosinophil ≥300 cells/uL

• KOLD cohort 

• ACO (n=47, 19.7%) vs non-ACO COPD (n=192, 80.3%)

ACO has favorable longitudinal changes in lung function than COPD alone 



Changes of Lung function in COPD cohort 

• KOCOSS cohort : COPD (n=1281, 85.2%) vs ACO (n=223, 14.8%) 

HJ Park et al. Allergy Asthma Immunol Res. 2017 September;9(5):431-437

ACO :  FEV1/FVC <0.7 & BDR (+)

ACO showed a higher likelihood of FEV1 recovery than those with pure COPD



Changes of Lung function in COPD cohort 

• KOCOSS cohort 

ACO : 5 sets of diagnostic criteria 

- GINA/GOLD guideline 

- ATS roundtable 

- Modified Spanish (SEPAR)

- Specialist’s judgement 

ACO by modified SEPAR definition & specialists diagnosis, 

FEV1 decreased more than COPD alone

-4.3%
0.2%

-5.4%

-0.2%

JU Lim et al. Tuberc Respir Dis 2020;83 Supple 1:S34-S45



Socioeconomic impact : Healthcare utilization & Cost 

CK Rhee et al. COPD. 2014 Apr;11(2):163-70. 

ACO :  (1) & (2) 

(1) COPD : >40years, ICD-10 codes for COPD or 
emphysema (J42.x-J44.x, except J430), use of 
COPD drug ≥2/year 

(2) Asthma : ICD-10 code for asthma (J45.x-J46), 
use of asthma drug ≥2/year 

JH Kim et al. J Thorac Dis 2017;9(6):1547-1556

ACO : self-reported wheezing history & FEV1/FVC <0.7 

ACOS COPD Asthma P value 

Total length of healthcare 
utilization, days 

60 45 33 <0.001

Outpatients, days 57 43 41 <0.001

Inpatients, days 15 13 14 0.165

Total Medical cost, US dollar 1629 1303 1287 <0.001

Outpatients 1221 953 951 <0.001

Inpatients 1909 2154 1834 <0.001

Higher healthcare utilization & medical cost in ACO



Mortality associated with PM10 exposure 

• National Health Insurance Service-National Sample Cohort (NHIS-NSC) database, a population-based cohort 
from 2002 to 2013 

• Pure COPD (n=3186) vs ACO (n=3127)

YM Lee et al. Sci Rep. 2020 Feb 12;10(1):2402.

ACO :  (1) & (2) 

(1) COPD : >40years, ICD-10 codes for COPD or 
emphysema (J42.x-J44.x, except J430), use of 
COPD drug ≥2/year 

(2) Asthma : ICD-10 code for asthma (J45.x-J46), 
use of asthma drug ≥2/year 



Summary 

• 한국의 ACO 연구는 다양한 분야에서 이루어지고 있다. 

• 대체적으로 기존에 알려진 ACO group 의 특징과 비슷한 양상을 보인다. 

• Asthma, COPD 와 마찬가지로 ACO 또한 heterogeneous 하기때문에, optimal 치
료에 대해서는 아직 debate 가 있고, 추가적인 연구가 필요하다. 

• 일관되지 않은 ACO group 의 폐기능의 변화에 대해서는 추적 연구가 필요하다. 



Thank you 
for your attention !


