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Chronic obstructive pulmonary diseases 

• Traditional views 

“Spectrum of disease”
one form can switch to another

Orie NG et al. Charles C Thomas, 1961.
Am J Respir Crit Care Med 2006;174:240-3. 
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Concept of ACO  

• Asthma-COPD overlap  (ACO) is characterized by persistent airflow limitation with several 
features that it shares with both asthma and COPD.  

Asthma ACO COPD 6-55%10-31%

Vanfleteren LE et al. Thorax 2014 Jan; 69(1): 72–9.
To T et al. Am J Respir Crit Care Med 2016;194:429-38.

Wurst KE et al. Respir Med. 2016 Jan;110:1-11.



Synonyms

Bateman ED et al. Lancet Respir Med 2015;3:719-28. 



Clinical trials in selected asthma and COPD  

Sin DD et al. Eur Respir J. 2016 Sep;48(3):664-73.



How can we diagnose ACO? 



COPD
Overlap

Eosinophilic inflammation
Medium sized 
CD4+ (Th2) cells
Hx of asthma/atopy <40yrs 
AHR
Good response to steroid 

≥40 yrs
Smoking

Neutrophils, macrophages
Small airway

CD8+ (Tc1) cells 
Not fully reversible

Poor response to steroid

ACO between asthma and COPD

Asthma



GINA & GOLD : stepwise approach    



Diagnostic criteria for ACO 

Leung JM et al. BMJ. 2017 Sep 25;358:j3772.

No diagnostic standard of defining ACO  

Shared key features
1. Aged ≥ 40years
2. Persistent airflow obstruction
3. History of asthma or evidence of bronchodilator reversibility



Different prevalence of ACO by adopted criteria
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Why should we focus on ACO ?



ACOS to ACO

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

• Asthma-COPD overlap syndrome (ACOS) is characterized by 
• persistent airflow limitation with several features usually associated with asthma and 

several features usually associated with COPD. 
• ACOS is therefore identified in clinical practice by the features that it shares with both 

asthma and COPD.   (GINA 2016) 

• Asthma-COPD overlap (ACO) is characterized by persistent airflow limitation with 
several features usually associated with asthma and several features usually associated 
with COPD.

• This is not a definition, but a description for clinical use, as ACO includes several 
different clinical phenotypes and there are likely to be several different underlying 
mechanisms.    (GINA 2017) 



• Excluded from clinical trials from both asthma and COPD 

 Limited clinical data and therapeutic target 

• No unified diagnostic criteria 

• Controversy over distinct disease entity

• Nevertheless, no matter which definition is used, ACO seems to account for a 
considerable portion of airway disease, and ACO has distinctive features from 
asthma and COPD. 

Why ACO is important ? 



Demographic features 

Kumbhare S et al. Ann Am Thorac Soc 2016;13:803-10.
Louie S et al. Expert Rev Clin Pharmacol. 2013 Mar;6(2):197-219.

• Patients with ACO 

Younger, more female, obese than COPD 

Older than asthma 

• Patients with ACO 

Lower SES & education level 

carry a higher burden of comorbidities

than asthma & COPD



Megan Hardin et al. Eur Respir J 2014; 44: 341–350
www.copdgene.org

COPDgene cohort : COPD (n=3120) vs COPD and asthma (n=450) 

Radiologic features: CT scan  

<
>



Lung function 
• Latin America project for the Investigation of Obstructive Lung Disease (PLATINO) study population

• ACO:  COPD (post-BD FEV1/FVC <0.7) & asthma (wheezing in the last 12 month & positive BDR, or medical 
diagnosis of asthma)

Menezes et al. Chest 2014;145(2):297-304.



Impact of AHR on lung function change 

Tkacova R et al. J Allergy Clin Immunol 2016;138:1571-9.

• Lung Health Study (LHS, n=5887) and the Groningen Leiden Universities Corticosteroids in 
Obstructive Lung Disease (GLUCOLD) study (n=51)

• AHR by PC20 may represent a spectrum of the ACO phenotype 

Difference in FEV1

decline : 13.2 mL/y
(95% CI, 7.3-19.0; p=.007)



Change of lung function 

De Maro R et al. Eur Respir J. 2015 Sep;46(3):671-9.

• European Community Respiratory Health Survey, median 5-year lung function change
• ACO : COPD (post-BD FEV1/FVC <0.7) & asthma (positive methacholine challenge test) 



Change of lung function 
• Copenhagen City Heart Study, FEV1 decline for 18 years 

• ACO : COPD (post-BD FEV1/FVC <0.7) & asthma (self-reported asthma) 

Peter Lange et al. Lancet Respir Med 2016; 4: 454–62.



Respiratory symptoms

Menezes et al. Chest 2014;145(2):297-304.
Wurst KE et al. Eur Respir J. 2016 May;47(5):1559-62.

Marc Miravitlles et al. Respiratory Medicine (2013) 107, 1053-1060.

PLATINO study

ECLIPSE study

EPI-SCAN study 
: population based cohort in Spain

COPD (n=318)
Overlap (n=67)



Overall health status and QoL

Marc Miravitlles et al. Respiratory Medicine (2013) 107, 1053-1060.
YS Jo et al., Ann Allergy Asthma Immunol 118 (2017) 696-703.

EPI-SCAN study



Exacerbation in the past year

• PLATINO study

Menezes et al. Chest 2014;145(2):297-304.



De Maro R et al. Eur Respir J. 2015 Sep;46(3):671-9.

• European Community Respiratory Health Survey, median 5-year lung function change

• ACO : COPD (post-BD FEV1/FVC <0.7) & asthma (positive methacholine challenge test) 

Exacerbation



Exacerbation : hospital admission
• Copenhagen City Heart Study, hospital admission and mortality for 22 years 

Peter Lange et al. Lancet Respir Med 2016; 4: 454–62.



Mortality 

Peter Lange et al. Lancet Respir Med 2016; 4: 454–62.



Health care utility 

Rhee CK et al. COPD. 11:163–170, 2014.

Healthcare utilization 

Factors affecting medical cost

2009 NHI database of Korea. 
Among 185,147 COPD patients,
101,004 were classified with overlap and 
84,143 were COPD without asthma 



Favors asthma as a single diagnosis 

Based on ICS, with add-on treatment if needed

Favors COPD as a single disease

Bronchodilators (LABA and/or LAMA) or combination therapy, but not ICS alone as monotherapy 

Asthma and COPD overlap 

Recommendation : start treatment for asthma 
Includes an ICS in a low or moderate dose depending on level of symptoms and risk of adverse effects
Usually also add a LABA and/or LAMA, or continue these together with ICS if already prescribed 
If there are features of asthma, do not treat with a LABA without ICS 

Recommendation of ICS



ICS in COPD 

Pascoe S et al. Lancet Respir Med 2015; 3: 435–42.
Papi A et al. Lancet 2018:391:1076-84.

3177 COPD patients
ICS/LABA vs LABA on exacerbation 

10%

29%
24%

32%
42%

10%

Triple vs LABA/LAMA on exacerbation
TRIBUTE trial 



Airway inflammation

Nat Immunol. 2015 Jan;16(1):45-56.



Th-2/eosinophilic/allergic pathways in COPD 

Christenson SA et al. Am J Respir Crit Care Med. 2015 Apr 1;191(7):758-66.

• COPD dataset 

• Epithelial brushing & Endobronchial biopsy 

• Th2 signature (T2S) score



• Australian Xolair Registry (AXR)

• ACO (n=17) vs severe asthma (n=160)

• 6 months of omalizumab treatment 

Anti-eosinophil drugs
Omalizumab (anti-IgE) 

Maltby S et al. CHEST 2017; 151(1):78-89.

at baseline
6-month follow up 

3.68  1.69
4.03  5.56

3.49  1.99 3.47  4.61



Pavord ID et al.  N Engl J Med. 2017 Oct 26;377(17):1613-1629.

Anti IL-5 therapy : Mepolizumab
COPD patients ≥ 40 years old with  ≥  1 events of moderate to severe exacerbation in the previous 1 year & under triple 
inhaler treatment  including high-dose ICS (≥ 500 µg fluticasone propionate or equivalent) 

Moderate or severe exacerbation
1.40 vs 1.71 events/year 

for mepolizumab vs placebo
Rate ratio, 0.82; 95% CI, 0.68-0.98; p=0.04

Moderate or severe exacerbation
1.19 vs 1.27 vs 1.49 events/year 

for mepolizumab 100mg, 300mg and placebo
Rate ratio, 0.80; 95% CI, 0.65-0.98; =0.07  

0.86; 95% CI, 0.70-1.05; p=0.14

Time to the 1st moderate to severe exacerbation 
192 vs 141 days; HR, 0.75; 95% CI, 0.60-0.94; 

adjusted p=0.04

Time to the 1st moderate to severe exacerbation
267 vs 257 vs 166 days

HR, 0.85 for 100mg & 0.77 for 300mg
Adjusted p=0.14, in both 



Mepolizumab. Cont’
Moderate or severe exacerbations according to eosinophil count 

Pavord ID et al.  N Engl J Med. 2017 Oct 26;377(17):1613-1629.



• Genome-wide association studies (GWAS) in COPDgene cohort  

: Single nucleotide polymorphisms (SNPs) in the genes CSMD1 & SOX5  

& Gene GPR65 (rs6574978, p=1.18x10-7) in meta-analysis associated with COPD and overlap. 

Genetic variants

Megan Hardin et al. Eur Respir J 2014; 44: 341–350.



Biomarkers

Iwamoto H et al. Eur Respir J. 2014 Feb;43(2):421-9.
Wang et al. Respiratory Research (2018) 19:47.

Asthma (n=32), COPD (n=39), ACO (n=14) 

↑Neutrophilic airway inflammation in ACO 

Asthma (n=124), COPD (n=147), ACO (n=102) 



ACO should be considered as a 
distinct phenotype ?



ACO was defined as the presence of persistent airflow limitation that shares the features of asthma 
and COPD. 

Main characteristics of ACO 
 Enhanced bronchial and systemic eosinophilic inflammation
 Increased reversibility of airflow
 Increased response to ICS 

Patients with ACO is more likely to 

 Frequent exacerbation 
 Poor quality of life
 Increased use of health care resources
 Rapid decline of lung function 
 High mortality 

Compared with  either Asthma or COPD 

Summary 

Compared with COPD 



Limitation & future research  

• Pathogenesis, natural history and treatment effect of ACO has 
still many questions to be answered, because these patients are 
often excluded from large clinical trials of asthma and COPD. 

• For identifying ACO and treat appropriately, more research is 
needed to establish a consistent diagnostic criteria for ACO.



• Are there ACO endotypes? 

• I think this is not as straightforward as with asthma or COPD. 
More evidence of underlying mechanisms are needed. 

• Nevertheless, ACO has distinctive features from asthma and COPD 

from demographics to prognosis. This suggests ACO is enough to be 
recognized as a separate phenotype rather than a subtype of 
asthma or COPD. 

Opinion: from Pro’s point of view  



Thank you 
for your attention !


