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Asthma-COPD overlap: outline

• Asthma vs COPD: one disease or two?
• Dutch Hypothesis

• Epidemiology and significance
• Definition(s)
• COPDGene study
• Treatment
• Treatable traits in airway disease

• Eosinophilic COPD

• Precision medicine



Asthma vs. COPD: Two diseases?

Asthma COPD



Asthma COPD
Age of onset Childhood Mid-life

Risk factor Allergy
Family history

Tobacco smoke
Other exposures

Inflammation Eosinophils
Mast cells
CD4+ lymphocytes

Neutrophils
Macrophages
CD8+ lymphocytes

Symptoms Vary day to day
Worse at night/early am

Slowly progressive

Reversible airflow obstruction Yes No

Asthma vs. COPD: differences

Adapted from GOLD report 2011



“Asthmatic” feature of COPD:
Bronchodilator response in the UPLIFT Study

Tashkin, ERJ 2008;31:752



Asthma-COPD Overlap

Asthma COPD



• Orie 1961 
• Common host factors for asthma and COPD

• Airway hyperreponsiveness
• Atopy

• “Chronic non-specific lung disease”

• British hypothesis: Fletcher 1959
• Recurrent bronchial infections

Dutch hypothesis



• AHR and accelerated lung function decline
• Parker, ARRD 1990;141:589
• Rijcken, AJRCCM 1995;151: 1377
• Tashkin, AJRCCM 1996;153:1802

• AHR and COPD mortality
• Hospers, Lancet 2000;356:1313

• Atopy and lung function decline
• Weak evidence
• See Weiss, AJRCCM 2000;162:S134

Dutch Hypothesis: the evidence

Marcon A, Thorax 2018; 73:825

Incidence of COPD (median 9 yr)



COPD is not just rapid FEV1 decline

Lange P, NEJM 2015;373:111



Dutch Hypothesis: 
Is the “common host factor” genetics?

John C, Guyatt AL, et al, Chest 2022

r = 0.67

Tsuo K, et al,
Cell Genom 2022

r = 0.4



Country/region Criteria % of COPD

Spain Self-report of MD diagnosis 17%

Italy Self-report of MD diagnosis 25-33%

Latin America Self-report of MD diagnosis
Wheeze + BDR

23%
15%

Finland Hospital discharges 16%

Korea Health insurance database 55%

Maryland, USA Medicaid database 43%

Worldwide (NOVELTY study*) MD diagnosis 26%

Asthma-COPD overlap is common

Miravitlles, Resp Med 2013;107:1053, deMarco, PLOS ONE 2013;8:e62985,
Talamo, Chest 2007;131:60, Menezes, Chest 2014;145:297, Andersen, Clin Respir J 2013;7:342, 
Rhee, COPD 2014;11:163, Shaya, Chest 2008;134:14, *Reddel, ERJ 2021;58:2003927



Soriano, Chest 2003;124:474-481

Venn diagrams of obstructive lung disease in 
US and UK



• More symptoms
• Lower health-related quality of life
• More medications
• More exacerbations
• More ED visits/hospitalizations
• Greater healthcare costs

Clinical significance of ACO

Miravitlles, Resp Med 2013; deMarco, PLOS ONE 2013; Menezes, Chest 2014; 
Andersen, Clin Respir J 2013; Rhee, COPD 2014; Shaya, Chest 2008; Kauppi, J 
Asthma 2011; Alshabanat, PLOS ONE 2015; Hardin M, Resp Res 2011



Why are the data so limited?

• Mostly database studies
• Excluded from clinical trials

• Halpin D, Respir Res 2016;17:120
• 31 RCTs of long-acting bronchodilators in COPD 1999-2013
• All excluded patients with asthma

• Pahus L, BMC Pulm Med 2019;19:127
• 16 RCTs to reduce COPD exacerbations 2000-2016
• 87% excluded asthma

• Herland K, Respir Med 2005;99:11
• Asthma trials exclude smokers

• How do you define ACO…



• COPD: Spirometry, exposure (smoking)
• Asthma overlap?
• Doctor’s diagnosis

• Gender bias Chapman, Chest 2001;119:1691

• Bronchodilator response
• Blood or sputum eosinophilia
• Serum IgE

Diagnosis of COPD-asthma?



Early Definitions

Japanese Respiratory Society 2009 (Nagai, et al.) 

Canadian Thoracic Society 2007 (O’Donnell, Can Respir J)

• Bronchodilator response: FEV1 change >400ml
• Diurnal variability in peak flow
• Large improvement in spirometry following inhaled or oral steroids



2 major criteria
OR

1 major and 2 minor



www.ginasthma.org
www.goldcopd.org
2014



Expert consensus
Sin DD, et al. ERJ 2016;48:664

(all three should be present) (at least one)



• Observational study, 21 clinical centers
• 10,300 smokers (≥ 10 pack-years) with and without COPD
• Spirometry, questionnaires, 6-minute walk, chest CT scan, blood draw
• 5-year follow-up complete, 10-year ongoing

COPDGene Study

www.copdgene.org



• 1st 2500 subjects
• COPD

• FEV1<80%, FEV1/FVC<0.7
• GOLD 2-4

• Asthma
• self-report of doctor’s diagnosis
• before age 40

• Adopted by consensus report as major criteria
• Sin DD, Eur Respir J 2016;48:664

COPD-asthma overlap: COPDGene Study
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Hardin M, Resp Res 2011;12:127



COPD Asthma-COPD (12%) P-value*
Female 1335 (43%) 252 (56%) <0.001

African American 627 (20%) 167 (37%) <0.001

BDR (ATS) 1120 (36%) 177 (39%) 0.1

BDR (ml) 90 (±160) 110 (±160) 0.03

SGRQ 40 (±22) 47 (±23) <0.001

Exacerbation rate 0.7 (±1.2) 1.2 (±1.6) <0.001

Hay fever 442 (18%) 186 (50%) <0.001

Maternal asthma 162 (7%) 57 (19%) <0.001

Paternal asthma 123 (6%) 47 (18%) <0.001

Log emphysema % 1.9 (± 1.4) 1.4 (± 1.6) <0.001

Wall area %, segmental airways 62.8 (± 3.0) 63.6 (± 3.3) <0.001

Wall area %, subsegmental airways 65.6 (± 2.3) 66.4 (± 2.7) 0.001

COPDGene Study: full dataset
Hardin M, ERJ 2014;44:341

*regression models adjusted for age, race, gender, pack-years smoking. CT scan variables also adjusted for BMI and CT scanner model. 



General principles of COPD treatment

Non-pharmacologic
• Smoking cessation
• Supplemental O2
• Vaccines
• Pulmonary rehabilitation

Medications
• GOLD: Symptoms and exacerbation risk
• Bronchodilator first

• LAMA, LABA or LAMA/LABA combination
• ICS as add-on

• Increase risk of pneumonia

www.goldcopd.org



Asthma medication for COPD: ICS/LABA
TORCH study (Calverley, NEJM 2007;356:775)

• 6112 subjects, FEV1<60%
• N=6112
• 4 arms

• Salmeterol/Fluticasone
• Salmeterol alone
• Fluticasone alone
• Placebo

• Mortality effect N.S. (p=0.052)
• Reduced exacerbations
• Improved health status
• All 3 treatments reduced FEV1 decline vs. 

placebo (Celli, AJRCCM 2008)



• Asthma poorly controlled on ICS/LABA
• Added tiotropium vs. placebo added

• Add on/triple therapy included in GINA steps

COPD medication for asthma:
Tiotropium

Kerstjens, NEJM 2012;367:1198



Other COPD medications in asthma

Luo J, Respirology 2018;23:467

Roflumilast: ↑ FEV1, ↓ exacerba ons Azithromycin: ↓ exacerba ons

Hiles SA, ERJ 2019;54:1901381



• N=472
• COPD: FEV1<80%, FEV1/FVC<0.7; ≥10 pack-years
• Physician diagnosis of Asthma
• BDR: FEV1 increase ≥12% and ≥200ml
• All taking ICS, 70% LABA
• Add on Tiotropium vs. placebo

RCT in asthma-COPD: Tiotropium

Magnussen, Resp Med 2008;102:50



• ACO N=303
• Pre-BD FEV1/FVC<0.7 for 3 months
• BDR 12% and 200ml
• 50% ever smokers

• Already on ICS/LABA
• Randomized to add-on Tiotropium

• 48 week trial

RCT in asthma-COPD: Triple therapy

Park SY, JACI Pract 2021;9:1304



Treatment of asthma-COPD: Omalizumab

• PROSPERO asthma study: n=737
• 2 ACO definitions
A (n=56): COPD diagnosis or self-report
B (n=50): post-BD FEV1/FVC <0.7 AND 
≥10 pack-years smoking

Hanania N, JACI 2019;143:1629



Asthma + COPD Treatment: GINA

www.ginasthma.org



Asthma + COPD Treatment: GINA

www.ginasthma.org



• Pulmonary:
• airflow limitation, eosinophilic inflammation, chronic bronchitis, chronic 

respiratory failure

• Extrapulmonary:
• deconditioning, obesity, cachexia, sleep apnea, cardiovascular disease

• Behavior/lifestyle
• smoking/exposures, side effects, adherence

ERJ 2016;47:359



• Pulmonary:
• airflow limitation, eosinophilic inflammation, chronic bronchitis, chronic 

respiratory failure

• Extrapulmonary:
• deconditioning, obesity, cachexia, sleep apnea, cardiovascular disease

• Behavior/lifestyle
• smoking/exposures, side effects, adherence

ERJ 2016;47:359



Increased eosinophil counts are associated with COPD exacerbations

Yun JH, JACI 2018;141:2037



Eosinophilic COPD: GOLD

www.goldcopd.org



Eosinophilic COPD: clinical trials

Criner, NEJM 2019;381:1023

Mepolizumab: anti-IL5 Benralizumab: anti-IL5Ra

Pavord, NEJM 2017;377:1613

Eos >150 screening 
or >300 in past year

Eos >220



Are the eosinophils doing the same thing as in asthma?
Blood RNA-sequencing in Eosinophilic COPD

J. Yun, AJRCMB 2019;61:398-401 

505 differentially expressed genes: 
SMPD3, CLC, IL5RA 

Overlap with eosinophil signature, asthma, 
benralizumab response gene sets



• ACO is common
• Clinical significance
• Recognizable by physicians

• ACO is challenging for clinical and epidemiology studies
• No objective definitions: start with COPD
• Heterogeneous: Biologic mechanisms are not specific

• ACO treatment
• ICS plus LABA and/or LAMA

• Eosinophilic COPD
• Not the same as ACO
• Potential for biologics

Asthma-COPD overlap: summary

Hanania & Miravitlles, Immunol Allergy Clin North Am 2022


