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Background: Asthma and chronic obstructive pulmonary disease (COPD) overlap syndrome 

(ACOS) is an increasingly recognized phenotype. Few randomized clinical trials have been 

conducted in patients with ACOS; therefore, scientific evidence concerning ACOS is scarce and 

a therapeutic approach remains unclear. The aim of this study was to evaluate current treatment 

trends for patients with ACOS, identified as those with a dual definition of asthma and COPD, 

in a real-world COPD cohort.

Methods: Data were analyzed from patients with asthma and COPD in the USA, France, 

Germany, Italy, Spain, and the UK who participated in the 2012 and 2013 Adelphi Respira-

tory Disease Specific Programmes (DSPs). Patients with ACOS were identified in the COPD 

population; these patients had a physician-confirmed, concomitant asthma diagnosis. Physicians 

completed a patient record form providing information on patient and disease characteristics 

including prescribed respiratory treatment. Pairwise comparisons were made between the 

ACOS, asthma, and COPD populations using χ2 tests.

Results: In total, 9,042 patients with asthma-only, 7,119 patients with COPD-only, and 

523 patients with ACOS (a dual diagnosis of asthma and COPD) participated in the study. 

The most commonly prescribed regimens were inhaled corticosteroid/long-acting β
2
-agonist 

(ICS/LABA) + long-acting muscarinic antagonist (LAMA); (ACOS 30%, asthma 1.4%, and 

COPD 32%), ICS/LABA (19%, 41.5%, and 17%, respectively), and LAMA (6%, 0.4%, and 

19%, respectively); 18% of patients with ACOS were not prescribed an ICS. Patients with ACOS 

had a significantly higher incidence of gastroesophageal reflux disease, diabetes, and obesity 

and experienced more exacerbations in the past year than those with COPD or asthma.

Conclusions: The majority of patients with ACOS, as defined in this research, were prescribed 

similar treatment to those with COPD. There is a need, however, for better treatment for patients 

with ACOS, as indicated by symptoms and exacerbation levels. A clearer therapeutic approach 

for patients with ACOS is required.

Keywords: asthma–COPD overlap syndrome, asthma, chronic obstructive pulmonary disease, 

ACO, pharmacotherapy

Introduction
Asthma and chronic obstructive pulmonary disease (COPD) are respiratory conditions 

characterized by bronchial obstruction presenting with chronic inflammation. Asthma 

is defined by a history of respiratory symptoms such as wheeze, shortness of breath, 

chest tightness, and cough that vary over time and in intensity, together with vari-

able expiratory flow volume and reversibility.1 COPD is a common, preventable, and 

treatable disease that is characterized by persistent respiratory symptoms and airflow 
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limitation attributable to airway and/or alveolar abnormalities, 

usually caused by significant exposure to noxious particles 

or gases; COPD has little or no reversibility.2

A sizable proportion of patients presenting with airway 

obstruction have symptoms of both conditions, and the term 

asthma and COPD overlap syndrome (ACOS) has been 

coined to describe this population. ACOS was recently 

recognized by the Global Initiative for Asthma (GINA) 

and the Global Initiative for Chronic Obstructive Lung 

Disease (GOLD), who defined this condition as being 

characterized by persistent airflow limitation together 

with several features usually associated with asthma or 

COPD.3 The relatively recent recognition of this condition 

has resulted in different definitions of ACOS being used; 

consequently, estimates of the prevalence of ACOS have 

ranged from 12% to 55% of patients with chronic obstruc-

tive airway diseases.4

Patients with ACOS experience more severe symptoms 

than those with either asthma or COPD alone, with more 

frequent and more severe exacerbations5 and more frequent 

hospitalizations.4 Patients with ACOS have been shown 

to be significantly younger than those with COPD, with a 

higher body mass index (BMI),6 and greater medical resource 

utilization and economic burden.7,8

Despite this considerable prevalence of ACOS, few ran-

domized controlled trials have been performed in patients 

with ACOS and a clear pharmacotherapeutic approach 

is yet to be established for ACOS. The present study was 

undertaken to assess treatment trends in patients with ACOS 

using data from the Adelphi Real World Respiratory Disease 

Specific Programmes (DSPs) conducted in the EU5 (Spain, 

Italy, France, Germany, and the UK) and the USA – countries 

with similarly advanced healthcare systems. Furthermore, we 

explored the clinical characteristics of patients with ACOS 

compared with an asthma-only and a COPD-only population 

in order to better understand these patients.

Methods
The Adelphi DSPs are large, cross-sectional surveys of 

physicians and patients in the real-world clinical setting, 

using representative sampling of treated patients for the 

assessment of treatment patterns and outcomes.9

Data for this analysis were drawn from the Respiratory 

DSPs conducted during 2012 and 2013 in the USA and EU5.

Physicians were identified by local fieldwork teams 

from public lists according to predefined selection criteria. 

Specifically, physicians were required to have been qualified 

for a minimum of 5 years and a maximum of 35 years, to be 

actively involved in the management of patients with asthma 

and COPD, and to see at least three patients with asthma and 

three patients with COPD per month.

The Respiratory DSPs collected information from patients 

diagnosed with asthma and COPD who were consulting a 

physician for routine care. Patients with asthma-only were 

required to be $12 years of age, to have a physician-confirmed 

diagnosis of asthma, and no diagnosis of COPD. Patients with 

COPD-only were required to be .40 years, a key age thresh-

old for patients with COPD, to have physician-confirmed 

airflow obstruction, a diagnosis of COPD, and no diagnosis of 

asthma. Airflow obstruction was confirmed by the physician 

based on available patient information, without a requirement 

for forced expiratory volume in 1 second (FEV
1
)/ forced vital 

capacity (FVC) testing, as use of the GOLD-recommended 

FEV
1
/FVC ratio of 0.7 can lead to an incorrect diagnosis of 

airflow obstruction in elderly patients.10 Patients with ACOS 

were identified in the COPD population and were required to 

have physician-confirmed airflow obstruction, a diagnosis of 

COPD (that could include emphysema and chronic bronchi-

tis), and a physician-confirmed diagnosis of asthma, which 

could have occurred before, after, or simultaneously with their 

COPD diagnosis. Patients were required to have a diagnosis 

of both asthma and COPD on the day of the consultation 

in order to avoid the incorrect inclusion of a patient with a 

historical diagnosis of one condition and a current diagnosis 

of the other condition; such a patient would not have a dual 

diagnosis on the day of the consultation.

Treatments received by patients with ACOS were strati-

fied according to whether the patient had pre-existing asthma 

before their COPD diagnosis, or whether they had been diag-

nosed with both conditions (ACOS) for the same duration.

Patients with ACOS were stratified according to whether 

the patient had asthma first and then was diagnosed with 

COPD, had COPD first and then was diagnosed with asthma, 

or both conditions were diagnosed simultaneously; treatment 

received was analyzed in these three groups.

The research was conducted as a market research survey 

in accordance with the amended Declaration of Helsinki, adher-

ing to the ICC/ESOMAR International Code on observational 

research11 and performed in full accordance with the rules of 

the US Health Insurance Portability and Accountability Act 

199612 and the European Pharmaceutical Marketing Research 

Association guidelines.13 Consequently, ethics approval was 

not needed and was not sought. All data were de-identified 

before receipt by Adelphi Real World and were aggregated.

Data collection
Physicians were asked to complete physician report forms 

for the next five patients with asthma and the subsequent 
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five patients with COPD. The former provided the group 

of patients with a diagnosis of asthma-only; patients in the 

COPD group who also had a diagnosis of asthma on the day 

of the consultation formed the ACOS group, whereas those 

who had no diagnosis of asthma formed the COPD-only 

group. The physician report form collected information on 

patient demographics, clinical characteristics, clinical man-

agement, and outcomes (including exacerbation history in 

the last 12 months and physician perception of exacerbation 

risk [high or low]; exacerbations were defined as a worsening 

of symptoms beyond normal day-to-day variations), and 

medication use and history.

The same patients were then invited to provide details 

relating to their condition via a patient self-completion form. 

These were filled out separately and confidentially, with no 

influence or input from the physician or nurse. Completion 

of this form was not mandatory.

Study objectives
The primary aim of this research was to compare the current 

treatment prescribed for patients with ACOS versus those for 

patients with asthma-only or COPD-only. Secondary objec-

tives were to assess whether treatment trends for patients 

with ACOS were associated with clinical characteristics 

of patients and/or physician type, and to compare ACOS 

treatments for patients with pre-existing asthma versus 

patients diagnosed with ACOS. Exploratory objectives of 

this research were to further characterize patients with ACOS 

and compare them against patients with COPD-only and 

those with asthma-only.

Statistical analyses
Data from the 2012 and 2013 DSPs were pooled to increase 

sample sizes. All analyses were conducted using Stata 

version  13.1 or later (StataCorp. 2013. Stata Statistical 

Software: Release 13. College Station, TX: StataCorp LP). 

Descriptive statistics were generated for the study population, 

with mean values and medians as appropriate.

Statistical differences across various subpopulations 

were assessed, dependent on the distribution and type of 

the variable being analyzed. All statistical tests performed 

were two sided and used a 5% significance level. Bonferroni 

adjusted P-values were calculated for pairwise comparisons 

where necessary.

For categorical data, Pearson’s χ2 tests were performed 

to test for significant differences between subgroups; 

Kruskal–Wallis tests were performed for continuous data not 

considered to be normally distributed or ordinal.

Differences in patient demographics, treatment class 

prescribed, and symptomatology were analyzed across three 

patient groups (asthma-only, COPD-only, and ACOS).

Further stratification of the ACOS population by the three 

main treatments received by patients was:

•	 long-acting muscarinic antagonist (LAMA) mono

therapy

•	 inhaled corticosteroid (ICS)/ long-acting β
2
-agonist 

(LABA)

•	 ICS/LABA + LAMA.

Differences between treatment and clinical characteristics 

of the patient and the type of physician currently responsible 

for treatment decisions were identified.

Results
A total of 9,048 patients with asthma-only (ie, currently 

aged $12 years), 7,146 patients with COPD-only, and 

527  patients with ACOS were included in the survey; of 

these, 9,042 patients with asthma-only, 7,119 patients with 

COPD-only, and 523 patients with ACOS comprised the 

eligible study population.

Patient demographics and clinical characteristics are 

shown in Table 1. Notable between-group differences were 

observed in sex (53% of patients with ACOS were male com-

pared with 66% of those with COPD and 45% of those 

with asthma), age (median age was 40 years in the asthma 

group compared with 66 years in both the ACOS and COPD 

groups), BMI (mean BMI was significantly lower in patients 

with asthma compared with COPD and ACOS), and smoking 

status (70% of patients with asthma had never smoked, as 

compared with 3% of patients with COPD and 5.5% of those 

with ACOS). Compared with patients with asthma-only, 

patients with ACOS had a higher prevalence of comorbidities 

including hypertension, elevated cholesterol/hyperlipidemia, 

arthritis, depression, obesity, and gastroesophageal disease. 

The prevalence of gastroesophageal reflux disease (GERD), 

depression, diabetes, osteoporosis, and obesity was higher in 

patients with ACOS as compared with those with COPD-only 

(Table 1). Regardless of the complexity of their condition, a 

similar proportion of patients with ACOS, asthma, and COPD 

were treated by primary care physicians.

Characteristics of patients in the US and EU5 popula-

tions are shown in Table S1.

Prescribed treatment
Patients were generally treated by a pulmonologist (42%, 

57%, and 51% of patients with asthma-only, COPD-only, 

and ACOS, respectively) or a primary care physician only 

(39%, 39%, and 42%, respectively) as shown in Table 1.
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Table 1 Patient characteristics

Characteristic Adult asthma-only 
(n=9,042)

COPD-only
(n=7,119)

ACOS 
(n=523)

P-valuea

Age, years ,0.001 (KW)
Median 40.0 66.0 66.0
Mean (SD) 42.0 (16.9) 65.9 (10.5) 65.2 (10.7)

Age group, % ,0.0001 (KW)
,40 years 47.4 0 0
40–49 years 20.3 7.1 9.3
50–59 years 14.8 20.2 19.0
60–69 years 10.3 33.8 35.2
70–79 years 5.3 28.0 28.0
$80 years 1.8 10.9 8.5
Missing ,1 ,1 ,1

Sex, % ,0.001 (PC)
Male 44.6 66.0 52.7
Female 55.4 34.0 47.3

Mean BMI, kg/m2 26.0 26.7 27.6 ,0.001 (KW)
Range 9.0–83.3 7.5–60.3 16.5–55.9

Smoking status, % ,0.001 (PC)
Current smoker 10.5 32.0 31.8
Ex-smoker 19.4 65.3 62.7
Never smoker 70.2 2.7 5.5

Mean pack-years, % 13.2 37.5 32.7 ,0.001 (PC)
Comorbidities, %b

Elevated cholesterol/hyperlipidemia 10.5 28.7 29.2 ,0.001 (PC)
Hypertension 19.9 58.8 56.2 ,0.001 (PC)
Anxiety 10.4 12.2 18.3 ,0.001 (PC)
Arthritis 4.5 12.5 16.6 ,0.001 (PC)
Depression 8.0 12.3 21.3 ,0.001 (PC)
Diabetes 6.0 17.8 21.9 ,0.001 (PC)
GERD 10.5 13.3 19.1 ,0.001 (PC)
Obesity 8.5 9.4 13.0 0.0014 (PC)
Osteoporosis 2.6 7.1 11.0 ,0.001 (PC)

Treatment decisions, % ,0.001 (PC) 
PCP-only 39.1 38.5 41.7
Allergist 12.8 0.1 0.2
Pulmonologist 42.2 56.6 50.9
Both allergist and pulmonologist 1.8 0.1 1.1
Other HCP 4.1 4.7 6.1

Mean no of exacerbations in the last 12 monthsc 0.9 1.7 2.3 ,0.001 (KW)
Number of exacerbations in the last 12 monthsc ,0.0001 (KW) 

0 65.6 46.7 35.8
1–2 21.1 28.0 29.4
3–4 8.7 14.8 20.3
5+ 4.6 10.5 14.5

Mean FEV1, % predicted
Pre-bronchodilator 76.7 57.5 58.6 ,0.001 (KW) 
Post-bronchodilator 83.5 61.8 64.2 ,0.001 (KW)

Symptoms in last 4 weeks, %d

Shortness of breath during exertion/exercise 44.9 71.5 73.9 ,0.001 (PC)
Wheezing 30.4 29.7 42.0 ,0.001 (PC)
Productive cough/sputum 16.5 50.8 54.8 ,0.001 (PC)
Dry cough 42.3 47.5 51.1 ,0.001 (PC)
Tight feeling in chest 24.2 26.5 36.0 ,0.001 (PC)

Notes: aDifference between all three treatment groups. bComorbidities occurring in .10% of patients. cExacerbations were defined as: a worsening of symptoms beyond 
normal day-to-day variation requiring oral corticosteroids, antibiotics, or both, emergency room treatment, or hospitalization. By definition, these are moderate to severe 
exacerbations. dTop five symptoms reported.
Abbreviations: ACOS, asthma and COPD overlap syndrome; BMI, body mass index; COPD, chronic obstructive pulmonary disease; GERD, gastroesophageal reflux 
disease; HCP, health care provider; KW, Kruskal–Wallis test; PC, pairwise combination χ2 test; PCP, primary care physician; SD, standard deviation.
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The most commonly prescribed regimens across all diag-

noses were ICS/LABA + LAMA (asthma 1.4%, COPD 32%, 

ACOS 30%), ICS/LABA (asthma 41.5%, COPD 17%, ACOS 

19%), and LAMA monotherapy (asthma 0.4%, COPD 19%, 

ACOS 6%). A full breakdown of prescribed treatment regi-

mens for the three groups of patients is shown in Table 2; 

treatment according to geographic region is summarized in 

Table S1. The most commonly prescribed regimens in patients 

with asthma-only were ICS/LABA alone, ICS/LABA  + 

leukotriene receptor antagonist, and ICS alone. Prescribing 

patterns were similar in patients with COPD-only and ACOS: 

the most commonly prescribed regimens were ICS/LABA + 

LAMA, LAMA alone, and ICS/LABA alone. Significant dif-

ferences were observed between the asthma-only and ACOS 

populations in treatments prescribed; ACOS treatment more 

closely resembled that of the COPD-only population. Among 

patients with ACOS, leukotriene receptor antagonists were 

reported as the most common additional maintenance medi-

cation prescribed specifically for the asthma component of 

ACOS; 18.2% did not receive ICS-containing therapy.

Relationship between ACOS treatment 
and clinical characteristics of patients or 
physician type
Differences were observed in the clinical characteristics of 

ACOS patients receiving the three main treatment regimens 

(Table 3; Figure 1). Patients receiving LAMA monotherapy 

had a milder severity labeling compared with those on dual 

(ICS/LABA) or triple therapy (ICS/LABA + LAMA). Among 

patients receiving ICS/LABA + LAMA, a greater proportion 

had an asthma severity classification of moderate persistent 

and severe persistent as compared with the LAMA-only 

and ICS/LABA groups. A similar pattern was observed for 

physician-perceived exacerbation risk, and this was reflected 

by patients on triple therapy having the highest mean number 

of exacerbations over the previous 12 months.

Treatment trends for ACOS patients 
according to prior diagnosis
Among the 523 patients with ACOS, 251 (48%) had pre-

existing asthma, that is, an initial diagnosis of asthma with 

a later diagnosis of COPD, 90 (17%) had pre-existing 

COPD, and 74 (14%) were diagnosed with asthma and 

COPD simultaneously. Prior diagnosis was not known for 

105 patients (20%) for whom the physician confirmed a diag-

nosis of ACOS but no time from diagnosis was provided, with 

the result that it was not possible to identify which conditions, 

if any, were preexisting; treatment data were missing for a 

further three patients (1%). Treatment practices were largely 

similar for patients regardless of their initial diagnosis prior 

to ACOS (Table 4).

Characterization of ACOS patients 
and comparison with COPD-only and 
asthma-only patients
Patients with ACOS had more symptoms and exacerbations 

overall than those with either COPD-only or asthma-only 

(Tables 1 and 5). The most common physician-reported 

trigger for a worsening of respiratory symptoms was bacte-

rial infection, which was reported for 70.6% of patients with 

COPD-only and 70.9% of patients with ACOS. Physicians 

reported a higher proportion of patients with ACOS had 

symptoms equally during the day and night as compared 

with asthma- or COPD-only patients. A similar pattern was 

reported by patients, with 40% of patients with ACOS, 32% 

of those with COPD, and 26% of those with asthma having 

symptoms with equal frequency during the day and night 

(P,0.001, compared with having symptoms during the 

daytime only or predominantly during the daytime).

Discussion
Few randomized clinical trials have been conducted 

specifically in patients with ACOS and, as a result, this 

population is not well characterized. The present study is, to 

the best of our knowledge, one of the most comprehensive 

Table 2 Treatments most commonly associated with asthma, 
COPD, and ACOS

Treatment, 
% of patients

Asthma-only 
(n=9,042)

COPD-only 
(n=7,119)

ACOS
(n=523)

SABA monotherapy 10.9*** 3.5* 1.5a

Short-acting therapy 0.3 1.3 0.4a

ICS monotherapy 15.5*** 2.8** 4.2
LABA monotherapy 1.2* 5.5 2.5a

LAMA monotherapy 0.4*** 19.4*** 6.2a

ICS/LABA 41.5*** 16.7 19.2
ICS + LABA 2.3 1.3 1.5
ICS + LAMA 0.1*** 1.4* 2.9
LABA + LAMA 0.02*** 7.0*** 2.5a

ICS/LABA + LABA 0.5*** 0.7** 2.1
ICS/LABA + LTRA 11.6*** 0.4*** 4.4
ICS/LABA + LAMA 1.4*** 32.0 29.6
ICS + LABA + LAMA 0.1*** 2.1 3.3
Otherb 14.5 5.9 19.7a

Notes: *P,0.05 vs ACOS. **P,0.01 vs ACOS. ***P,0.0001 vs ACOS. Data were 
missing for 147 patients (2%) with asthma-only, 58 patients (1%) with COPD-only, 
and three patients (1%) with ACOS. aNon-ICS containing regimens. 5.1% of ACOS 
patients in the “Other” category received a non-ICS containing regimen. b“Other” 
category included less commonly prescribed combinations of the maintenance 
treatments listed. All combinations were ± xanthines, biologic agents, oral corti
costeroids, and antibiotics.
Abbreviations: ACOS, asthma and COPD overlap syndrome; COPD, chronic 
obstructive pulmonary disease; ICS, inhaled corticosteroid; LABA, long-acting 
β2-agonist; LAMA, long-acting muscarinic antagonist; LTRA, leukotriene receptor 
antagonist; SABA, short-acting β2-agonist.
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Table 3 Clinical characteristics of patients with ACOS according to treatment prescribed (physician-reported)

Clinical characteristic, 
% of patients

LAMA monotherapy
(n=32)

ICS/LABA
(n=100)

ICS/LABA + LAMA
(n=154)

P-valuea

COPD disease severity (n=32) (n=98) (n=151) ,0.0001
Mild 46.9 19.4 11.9
Moderate 46.9 66.3 50.3
Severe 3.1 14.3 28.5
Very severe 3.1 0 8.6
Do not know 0 0 0.7

Asthma disease severity (n=29) (n=98) (n=137) 0.0863
Intermittent 31.0 26.5 20.4
Mild persistent 41.4 45.9 34.3
Moderate persistent 27.6 24.5 37.2
Severe persistent 0 3.1 8.0

Symptomatic 79.0 59.7 72.6
Symptoms in last 4 weeks (n=32) (n=100) (n=154)

SOB during exertion 68.8 55.0 81.8 ,0.0001
Productive cough 53.1 54.0 64.3 0.1963
Dry cough 53.1 39.0 46.1 0.309
Wheezing 34.38 31.0 47.4 0.0261
A tight feeling in the chest 43.8 32.0 40.3 0.3151

Pre-bronchodilator FEV1, % predicted (n=22) (n=47) (n=87) 0.491
,30% 0 0 4.6
30% to ,50% 36.4 40.4 39.1
50% to ,80% 63.6 59.6 56.3

Post-bronchodilator FEV1, % predicted (n=16) (n=44) (n=71) 0.6316
,30% 0 0 2.8
30% to ,50% 31.3 43.2 42.25
50% to ,80% 68.8 56.8 54.9

Note: aDifference between all three treatment groups.
Abbreviations: ACOS, asthma and COPD overlap syndrome; COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 second; ICS, inhaled 
corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; SOB, shortness of breath.

Figure 1 (A) Physician-reported risk level of exacerbations and (B) mean number of exacerbationsa experienced in the previous 12 months according to disease type.
Note: aExacerbations defined as physician-confirmed worsening of symptoms beyond day-to-day variation.
Abbreviations: ACOS, asthma and COPD overlap syndrome; COPD, chronic obstructive pulmonary disease.
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real-world studies performed to date of patients with ACOS 

and their treatment regimens.

Patients with ACOS were more likely to be female 

than those in the COPD group and had higher BMI but 

were of similar age and smoking status. This similar-

ity between our ACOS and COPD-only groups is in line 

with the results of other studies, which have demonstrated 

similar demographic and clinical characteristics in patients 

with ACOS and COPD14–16 and a greater proportion of 

female patients and fewer current smokers in the ACOS 

population compared  with COPD patients.17,18 Compared 

with our asthma-only patients, patients with ACOS had 

a higher BMI, and were more likely to be current or ex-

smokers, which may be due, in part, at least to the inclusion 

of younger patients in our asthma group – in line with the 

real-world composition of the two populations. Few other 

studies have compared asthma-only patients against those 

with ACOS, but de Marco et al reported a higher prevalence 

of older patients and lifetime and heavy smokers in patients 

with ACOS versus those with asthma.19 Kitaguchi et al 

reported a significantly higher proportion of female patients 

in their group of Japanese patients with asthma, compared 

with those in COPD and ACOS groups,20 and Inui et al 

reported significantly younger age, lower Brinkman index, 

and higher FEV
1
 in patients with asthma versus those with 

ACOS.21 In addition, patients with ACOS were more likely 

than those with COPD to have a range of comorbidities, 

including elevated cholesterol levels, hypertension, GERD, 

diabetes, and arthritis, as previously reported.15,17 These 

comorbidities can impact patients with COPD; for example, 

GERD may lead to worsening of airway disease as a result 

of airway inflammation caused by aspiration of gastric 

acid;22,23 in such cases, inhaled medication is unlikely to 

treat these symptoms adequately and other strategies will be 

required. Similarly, obesity24 and diabetes25 can adversely 

affect patients with respiratory disease and require separate 

Table 4 Comparisons of most commonly prescribed treatment regimens according to pre-ACOS diagnosis

Treatment Pre-existing asthma
(n=251)

Pre-existing COPD
(n=90)

Asthma and COPD 
diagnosisa (n=74)

P-valueb

LABA alone 2.4 5.6 1.4 0.2097
ICS alone 3.2 6.7 4.1 0.3603
LTRA alone 0 3.3 1.4 0.0197
LAMA alone 10.0 1.1 5.4 0.0167
ICS/LABA alone 17.1 18.9 24.3 0.3795
ICS + LAMA 4.0 0 4.05 0.1559
ICS/LABA + LAMA 30.7 31.1 28.4 0.917
ICS/LABA + LTRA 4.0 5.6 2.7 0.65
Xanthines alone 0 3.3 0 0.0043
Other 28.6 24.4 28.2 0.7354

Notes: aPatients were assigned a diagnosis of ACOS via confirmation of a dual diagnosis of asthma and COPD at the same time. bFisher’s or χ2 test; differences are between 
all three treatment groups.
Abbreviations: ACOS, asthma and COPD overlap syndrome; COPD, chronic obstructive pulmonary disease; ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; 
LAMA, long-acting muscarinic antagonist; LTRA, leukotriene receptor antagonist.

Table 5 Symptoms experienced in the last 4 weeks (physician-reported)

Symptom, % of patients Adult asthma-only
(n=9,042)

COPD-only
(n=7,119)

ACOS 
(n=523)

P-valuea

Wheezing 30.4 29.7 42.0 ,0.001
A tight feeling in the chest 24.2 26.5 36.0 ,0.001
Short of breath when exposed to trigger 25.9 16.4 30.5 ,0.001
Bronchospasm/sudden chest tightening 19.0 16.8 26.8 ,0.001
Regular clearing of throat 13.0 18.6 30.3 ,0.001
Coughing up blood 0 3.0 7.3 ,0.001
Time of day of symptoms

Daytime; primarily daytime 63.3 66.3 54.8
,0.001Equally both day and night 24.1 29.6 37.6

Nighttime; primarily nighttime 12.6 4.1 7.6
Physician perception of symptomsb (n=4,602) (n=3,650) (n=271)

Symptomatic (vs not symptomatic) 50.6 70.6 73.8 ,0.001

Notes: aDifference between all three treatment groups; χ2 test. bData collected in 2013 Disease Specific Programme only.
Abbreviations: ACOS, asthma and COPD overlap syndrome; COPD, chronic obstructive pulmonary disease.
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consideration. Treatments for these comorbidities may 

help improve lung function in patients with ACOS, such 

as improvements in asthma symptom scores and rescue 

medication use seen in patients with asthma and GERD 

following treatment with omeprazole alone26 and in combi-

nation with domperidone;27 similar improvements were seen 

in patients treated with lansoprazole.28 A systematic review 

concluded, however, that treatment for reflux esophagitis 

in adults with asthma did not improve asthma control.29 

A clearer characterization of the ACOS patient is needed to 

understand the effect of age, BMI, GERD, and other comor-

bidities on respiratory status in order to better understand 

the optimal treatment for these patients.

Patients with ACOS were most commonly treated with 

ICS/LABA + LAMA, ICS/LABA, or LAMA monotherapy; 

only the use of LAMA monotherapy differed significantly 

between the ACOS and COPD-only groups, with sig-

nificantly lower use of this treatment option in patients with 

asthma, as expected. In contrast, there was a significant 

difference between the ACOS and asthma groups in the 

proportion of patients receiving each of these treatments, 

suggesting ACOS treatment is more consistent with COPD-

only treatment. These findings could be considered to be 

in conflict with the current consensus, which recognizes 

“asthma therapy” (specifically ICS-containing products) as 

the most appropriate treatment for patients with ACOS.30 

Indeed, 18.2% of our patients with ACOS did not receive 

ICS-containing therapy, suggesting suboptimal treatment of 

patients who might benefit from ICS treatment.

Examination of the clinical characteristics of patients 

with ACOS according to the most common treatment for 

ACOS revealed that more aggressive therapy was associated 

with more severe COPD, greater physician-perceived risk of 

exacerbations, more symptoms experienced in the previous 

4 weeks, and more exacerbations in the previous year. We 

observed that primary care physician-only treatment of 

patients with ACOS was common, accounting for approxi-

mately 42% of ACOS patients. Given the complex nature 

of the ACOS condition, and the greater level of expertise 

required to optimally treat such patients, it may be a sur-

prising finding that such a high proportion are not receiving 

specialist-led care. A more holistic approach to treating 

patients, including consideration of comorbidities that impact 

on lung function such as GERD and obesity, is likely needed 

for the patient with ACOS.

We observed no differences in treatment patterns related 

to a pre-existing asthma diagnosis, suggesting the disease – or 

at least the diagnostic pathway to ACOS – does not result in 

significantly different treatment decisions. The development 

and adoption of ACOS treatment guidelines3 is likely to help 

in the identification of affected patients and management of 

their symptoms.

Some limitations of this analysis should be considered. 

The ACOS patient population was defined as patients with 

COPD who had comorbid asthma. Not all patients with 

ACOS receive a formal diagnosis of COPD and asthma; 

neither is the combination of COPD and characteristics 

commonly associated with asthma always recognized as 

ACOS by physicians. Indeed, the current fixed ratio of 

FEV
1
/FVC used to define obstructive lung disease can lead 

to false-positive characterizations of obstructive disease 

in patients with asthma, resulting in incorrect diagnosis 

of ACOS. However, the derivation of our population was 

similar to that used by others,14,15,18 and our data were similar 

to the findings of those studies. Our definition of ACOS may 

be restrictive in terms of the true ACOS population, despite 

using a recognized primary definition or pre-existing asthma 

diagnosis. As a result of a longstanding focus on COPD 

patients with an asthma component, rather than on asthma 

with a COPD component, the asthma part of the DSP survey 

excluded asthma patients with comorbid COPD, should 

these patients exist. This potential phenotype is, therefore, 

excluded from the ACOS patient sample and may limit 

the generalizability of the findings to the general ACOS 

population. In clinical practice, a diagnosis of ACOS is not 

only based on a confirmed COPD and asthma diagnosis, but 

through other markers including family history of asthma, 

atopy, and allergies. Our ACOS sample is, therefore, rep-

resentative of a subtype of ACOS, which may limit the 

generalizability of our findings. A more comprehensive 

sample could be generated if additional measures were taken 

to identify a broader ACOS patient sample. The number of 

patients in some of the groups was small, limiting the strength 

of the conclusions that can be drawn. Finally, differences in 

the clinical and demographic characteristics of the patient 

populations, such as younger age in the asthma population 

and greater level of comorbidities in ACOS patients, may 

also limit the interpretation of the findings.

Despite these limitations, our ACOS population was well 

defined and of reasonable size; our findings are, therefore, 

valid and valuable if the limitations and generalizability 

outlined earlier are taken into consideration. The quality and 

quantity of information on ACOS patient cohorts published 

to date are somewhat limited and the present study, therefore, 

provides additional insight that complements, supports, and 

expands on previous findings in this population.
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The present analysis has shown that patients with ACOS 

have a more severe symptom profile and experience more 

frequent exacerbations than those with asthma or COPD-

only. Furthermore, patients with ACOS experienced more 

sputum, chest tightness, wheezing and night-time and day-

time symptoms than those with COPD-only or asthma-only, 

although other comorbidities may have been responsible for 

these symptoms. The majority of patients with ACOS were 

currently receiving treatment more closely aligned with a 

COPD-only diagnosis, although the greater use of triple 

therapy in patients with ACOS versus those with asthma-

only is to be expected, given the opposing disease severity 

profiles of ACOS and asthma and the lack of approved triple 

therapies for asthma at the time of the survey. A consider-

able proportion of patients with ACOS in the present study 

did not receive any form of ICS therapy and are potentially 

suboptimally treated according to GINA/GOLD guidelines,3 

increasing the risk of symptoms and exacerbations. 

Furthermore, an important unmet need was identified, as a 

proportion of patients with ACOS experienced exacerbations 

and symptoms despite receiving triple therapy. No causal 

relationship between treatment administered and extent of 

symptoms was explored in this study, but further investiga-

tion of potential relationships is needed. In this subgroup of 

patients, the use of new products and/or novel combinations 

of products may be warranted.

In conclusion, the present study has shown that most 

patients with ACOS, as defined in this research, receive similar 

treatment to patients with COPD. The level of symptoms and 

exacerbations experienced by these patients suggest a need 

for more effective treatment. Identification of and knowledge 

regarding ACOS has improved in recent times, and definitions 

and treatment guidelines are now available to assist in the 

management of affected patients. Further research, including 

well-designed clinical trials in well-defined patient groups, 

is needed to improve outcomes in this prognostically poor 

patient population. Patients with comorbidities are frequently 

excluded from clinical trials; more studies in real-world 

patients, taking into account their comorbidity profiles, are 

needed to truly understand this patient population.
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Supplementary material

Table S1 Patient baseline characteristics according to region

USA EU5

Asthma
(n=2,157)

COPD
(n=1,632)

ACOS
(n=169)

Asthma
(n=6,885)

COPD
(n=5,487)

ACOS
(n=354)

Demographics
Age, years 42.5 67.4 64.5 41.8 65.5 65.5
Male, % 40.1 55.2 48.5 46.0 69.2 54.7
BMI, kg/m2 28.6 27.8 29.5 25.2 26.3 26.6
Never smoker, % 79.2 2.0 4.2 67.3 2.9 6.1

Comorbidities, %
Elevated cholesterol 16.9 39.5 41.6 8.5 25.5 23.4
Hypertension 26.1 67.4 61.5 17.9 56.2 53.8
Arthritis 9.0 26.4 28.6 3.1 8.4 10.8
Diabetes 7.7 17.7 28.0 5.5 17.8 19.0
GERD 18.0 22.8 23.6 8.2 10.5 16.9

Treatment, %
LABA alone 0.1 1.5 2.4 1.5 6.6 3.4
ICS alone 14.8 3.5 7.7 15.7 2.6 2.3
LAMA alone 0.5 20.5 8.3 0.3 19.0 7.4
ICS/LABA alone 34.1 24.2 23.8 43.8 14.5 20.7
ICS/LABA + LAMA 0.7 31.6 20.2 1.7 32.1 36.9

Symptoms, %
SOB 16.7 28.5 31.4 15.0 27.9 31.2
SOB during exertion 45.6 66.6 66.9 44.7 73.0 77.3
Wheezing 39.0 34.5 49.1 27.7 28.3 38.5

Exacerbationsa in last 12 months, n 0.9 1.5 2.1 0.9 1.8 2.4

Note: aExacerbations defined as physician-confirmed worsening of symptoms beyond day-to-day variation.
Abbreviations: ACOS, asthma and COPD overlap syndrome; COPD, chronic obstructive pulmonary disease; EU5, Spain, Italy, France, Germany, and the UK; 
GERD, gastroesophageal reflux disease; ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; SOB, shortness of breath.
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