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Synopsis

The debate about whether asthma and chronic obstructive pulmonary disease (COPD) are distinct 

clinical syndromes is not new, but there has been a heightened interest in recent years in 

understanding the group of individuals with obstructive lung disease who appear to have elements 

of both asthma and COPD. These patients are of interest because of recent studies which have 

demonstrated increased risk for respiratory events and exacerbations in this group. We describe the 

clinical characteristics of this subtype of disease and suggest 4 working definitions of individuals 

who would fall into the asthma/COPD overlap category. These definitions shed light on the 

clinical and inflammatory characteristics surrounding the group with overlap syndrome in order to 

better understand the biologic mechanisms for their worsened outcomes. Understanding the 

mechanisms underlying these subtypes will hopefully lead into a better understanding of 

therapeutic strategies that can target specific pathobiologic pathways.
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 Introduction

The debate about the relationship between asthma and COPD on the spectrum of obstructive 

lung disease is far from new. The earliest and most famous example of such a debate can be 

found in the juxtaposition of the “Dutch” and the “British” hypotheses. Orie and colleagues 

from the Netherlands first described their hypothesis in 1961 that one disease termed 

“Chronic Nonspecific Lung Disease (CNSLD)” existed which described all individuals with 

asthma, chronic bronchitis and emphysema. They hypothesized that all of these individuals 

had shared endogenous and exogenous factors (now called gene-environment interaction) 
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that contributed to the development of the disease. Host factors included allergic disease and 

bronchial hyper-responsiveness, and environmental factors included cigarette smoke and 

pollution.(1, 2) Conflicting with this position was the “British” hypothesis which 

distinguished a syndrome of chronic, irreversible airflow obstruction resulting from, most 

notably, exposure to smoking in susceptible individuals(3). This was thought to be separate 

from asthma which was related to allergic disease and airways hyper-reactivity. Patients with 

chronic airflow obstruction were considered to differ from those with asthma based on 

clinical course and pathogenesis.

Studies such as those reported by Burrows et al. in 1987,(4) which demonstrated in a large, 

longitudinal epidemiologic study that nonsmoking individuals with a more asthmatic, atopic 

phenotype had significantly less decline in FEV1 over time as well as much lower mortality 

rate than the group of nonatopic former and current smokers, seemed to lend substantial 

weight to the British hypothesis of two distinct clinical syndromes. Beyond outcome 

measures, other important evidence pointing to two distinct clinical syndromes drew from 

work that describes asthma and COPD as having distinct physiologic, inflammatory, and 

radiologic patterns. Asthma has been described to involve more eosinophilic 

inflammation(5) as opposed to the neutrophilic inflammation thought to be more dominant 

in individuals with COPD. Fabbri et al. also showed that in individuals with a history of 

asthma with a similar degree of fixed airflow obstruction and airway hyper-reactivity as a 

group of individuals with COPD, those with asthma had less emphysema on CT, lower 

residual volume and higher diffusing capacity on pulmonary function testing.(5) The 

patients with a history of asthma also showed more eosinophilic inflammation in blood, 

sputum, airway histology, and higher levels of expired nitric oxide (NO). With regards to 

describing a distinct COPD diagnosis, in an early paper on the subject, Vermeire and Pride 

proposed a COPD phenotype comprising individuals with airflow obstruction, bronchial 

hypersecretion, and alveolar destruction.(6) In contrast to asthma this group of patients with 

smoking-related airflow obstruction have neutrophil-predominant airways inflammation. (7)

Research endeavors, drug development, and clinical guidelines about COPD and asthma in 

the past few decades have focused on the diseases as distinct entities. However, it has always 

been recognized by clinicians, as evidenced by the Dutch vs British hypothesis debate, that 

the distinctions between COPD and asthma are less clear, with a spectrum of disease. In 

recent years there has been a resurgence of thought about the presence of a significant group 

of individuals that have attributes of both asthma and COPD, recently termed the Asthma 

COPD overlap syndrome (ACOS). Understanding this historical context of the Dutch vs 

British debate is a reminder that the idea of asthma and COPD as potentially overlapping 

entities is not an entirely novel perspective, but also highlights the importance of this topic 

given its implications for our understanding of obstructive airways disease and treatment 

strategies. The resurgent interest in ACOS has been kindled by the recognition by both the 

GINA (Asthma) and GOLD (COPD) expert panels that many patients were not adequately 

addressed by either group, and the acronym ACOS was put forth.
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 Prevalence and epidemiology of Asthma/COPD Overlap syndrome

Recent studies have focused on understanding the scope, characteristics and epidemiology of 

individuals with asthma/COPD overlap syndrome.(8) The estimated prevalence of the 

syndrome appears to vary based upon the population studied and the definitions utilized to 

describe the syndrome, but has been estimated between 13% and 38% of the population with 

obstructive lung disease.(9–21) Most estimates of prevalence of ACOS among a population 

of individuals with asthma appears to be slightly higher, with estimates ranging 27.1%–38%

(13, 16, 18), whereas estimates of ACOS within a population of individuals with COPD 

appear to be slightly lower, ranging mostly from 13%–28.6%.(9–11, 14, 17, 19–21) Other 

than the differences in population characteristics which may account for the variation in 

prevalence estimates, the definitions utilized to identify individuals with ACOS also differ 

greatly. Several studies, particularly those in which the population studied is primarily 

composed of individuals with COPD, have defined ACOS as an individual with a 

spirometric diagnosis of COPD, most commonly employing Global Initiative of Chronic 

Obstructive Lung Disease (GOLD) criteria,(22) American Thoracic Society/European 

Respiratory Society (ATS/ERS) criteria,(23) or some slight variation of these criteria, and 

also reporting a diagnosis of asthma earlier in life, such as prior to the age of 40.(9, 14, 20) 

Others utilize functional characteristics such as bronchial hyperresponsiveness or 

bronchodilator reversibility in their diagnostic criteria,(11, 18, 19, 21, 24) while still others 

use formal criteria for asthma (e.g. Global Initiatiative for Asthma, GINA (25) or British 

Asthma guidelines) and COPD (e.g. ATS/ERS(23) or GOLD criteria(22)) and define overlap 

as meeting both sets of criteria.(15, 17, 21)

Regardless of the heterogeneity of the populations studied and the inconsistencies of the 

definitions of ACOS applied, the group having ACOS appear to have differing 

characteristics from populations having COPD or asthma alone. For the most part, 

individuals with ACOS are younger(14, 15) and have less cumulative smoking burden(9, 14, 

15, 20) than individuals with COPD alone. Additionally, the group with ACOS have a higher 

body-mass index(14, 20) than counterparts with COPD or asthma alone. Inconsistent 

findings were a higher prevalence of women(9, 14, 17) and better lung function (as 

measured by FEV1)(9, 15) in the ACOS group than in those with COPD alone.

Most studies show that individuals with ACOS have worse clinical outcomes than 

individuals with COPD alone or asthma alone. Compared to individuals with COPD alone, 

those with COPD and asthma have a higher risk of exacerbations, respiratory adverse events, 

and hospitalizations.(9, 10, 14, 17, 19, 20, 26). These patients have more dyspnea,(20) 

respiratory symptoms,(20, 26) physical impairment,(26) worse quality of life,(14, 15, 19, 

20) and poorer disease control(19, 21) compared to those with COPD or asthma alone.

Paradoxically, several studies have demonstrated that, despite having more exacerbations 

and respiratory symptoms, the ACOS group has less disease severity than the group with 

COPD alone. One study of a large Spanish COPD cohort showed that individuals with 

ACOS had lower 1 year mortality than those with COPD alone.(11) Findings on lung 

function have been less consistent, with some observing that the group with ACOS have 

better lung function(9, 15) and slower decline in lung function(12) than the group with 
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COPD alone, while others observed that lung function was lower(17, 20) in the group with 

ACOS. In addition to lower mortality and slower lung function decline, Fu et. al. found that 

the group with ACOS had slower age-related decline in exercise capacity assessed by six-

minute walk test than the group with COPD alone.(24)

Despite the inconsistent findings about differences in severity of disease, there is a consistent 

message from the many studies performed on this subject that the group with ACOS appears 

to have different characteristics than those with COPD alone. For example, Hardin and 

colleagues found in the large COPDGene study that the group with ACOS had less 

emphysema but more airways wall thickness on CT scans.(14) The finding of higher wall 

thickness was later also demonstrated by Suzuki and colleagues when studying a smaller 

clinical cohort.(21)

 Consensus statements

Ultimately, because of the recent interest in characterizing the group with asthma and COPD 

overlap in the setting of many different working definitions, there have been two recent 

consensus statements that aimed to better define the ACOS group.

 Spanish statement

The first of these statements to be published was a consensus statement of Spanish 

Pulmonologists.(27) After performing a literature review, this group of experts employed a 

step-wise approach to reach consensus about the following topics: 1) determining a name for 

the syndrome, 2) agreeing on major and minor criteria for diagnosis, 3)suggesting treatment 

strategies, and 4) addressing gaps in understanding for future research attention. The group 

agreed that there was a subtype of COPD which included patients having both COPD and 

asthma-type characteristics, and they chose to describe this subtype as the “Mixed COPD-

asthma phenotype.” Then, among several proposed criteria, they agreed upon 3 major and 3 

minor criteria for identifying an individual with this subtype of disease (Table 1), agreeing 

that 2 major criteria or 1 major and 2 minor criteria would need to be present for an 

individual to qualify as having this disease subtype. These criteria include lung function 

measures, historical elements, as well as laboratory testing. Other criteria that were 

considered but did not gain enough consensus among the experts to be included were: 

peripheral eosinophilia, symptom variability, positive skin prick testing, elevated exhaled 

NO, positive methacholine testing, peak flow variability, family history of asthma or atopy, 

rhinitis, bronchodilator reversibility, and a positive oral corticosteroid test.

This statement also addressed treatment considerations and future research targets. Notably, 

100% of the experts agreed that individuals classified as mixed COPD-asthma phenotype 

should have early use of inhaled corticosteroids (ICS), citing positive drug trials of ICS in 

individuals with COPD as well as eosinophilic airways inflammation measured by sputum 

eosinophilia.(28, 29). A majority of the group also agreed that ICS should be used as part of 

a “triple therapy” strategy (ICS, long acting beta agonist and long acting anticholinergic) in 

the most severe cases of asthma-COPD overlap, titrating the ICS component to symptom 

burden as is done with asthma, paying careful attention to the high risks associated with 

withdrawing the ICS component leading to higher exacerbation risk.(27)
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 Combined GINA/GOLD statement

The other consensus document published was the combined GINA/GOLD statement,(30) 

first published in 2014 and updated recently. This statement, acknowledging the difficulty of 

defining ACOS with the limited available research to date, was less precise about defining 

the syndrome, but has clearly outlined the methodology of characterizing ACOS clinically 

and considerations for initiation of therapy. This group defines ACOS as “characterized by 

persistent airflow limitation with several features usually associated with asthma and several 

features usually associated with COPD.” Further, 5 important steps are outlined to aid in 

assessing individuals with respiratory symptoms in order to better characterize them as 

having asthma, COPD or ACOS. The first step includes taking a thorough history and exam 

in order to determine if the patient has chronic airways disease. Next, it is suggested that the 

provider review a list of characteristics more typical of asthma or COPD, and count the 

number of these characteristics that the patient exhibits (Table 2). If the preponderance of 

characteristics points to asthma or COPD, then a diagnosis of one or the other is made, 

otherwise a diagnosis of ACOS is considered. The characteristics include age of onset of 

disease, variability versus persistence of symptoms, spirometric characteristics, medical, 

family and past exposure history, progression of symptoms over time, and radiographic 

characteristics. The third step is to perform spirometry, and spirometric characteristics of 

asthma, COPD or ACOS are outlined, this information is suggested to be used to revise the 

diagnosis if needed. In step 4, therapy is commenced based upon the diagnosis. If asthma, 

the GINA guidelines(25) are used, if COPD, the GOLD guidelines are used,(22) and if 

ACOS, the group advocates starting treatment for asthma, given that ICS is an important 

aspect of control, and to add long acting bronchodilators if they are not already being used. 

Finally, in step 5, the document recommends referral for further investigation if there is 

continued uncertainly, the patient is unresponsive to treatment, if atypical symptoms or signs 

are present, or if there are further issues with tolerating or prescribing treatment such as 

interfering comorbidities or other issues.

 Proposed pathways to ACOS, presented as 4 phenotypes

To date, studies have attempted to describe the ACOS subgroup with differing definitions as 

if it were a single entity. We propose that ACOS, as it is now recognized, comprises several 

different entities that have different clinical presentations and different pathophysiological 

mechanisms. Attempts at reaching consensus have been informative but more work is 

needed if operational definitions of ACOS can be established and validated. We describe 

four operational definitions of ACOS that correspond to clinically recognizable patterns. 

These are: 1) the smoker with airflow limitation and an eosinophilic inflammatory pattern, 

2) the asthmatic who is resistant to steroid treatment and has a more neutrophilic pattern of 

inflammation, 3) the elderly asthmatic who has had remodeling of their airways and 

developed irreversible airflow obstruction, and 4) the childhood asthmatic who takes up 

smoking and develops irreversible airflow obstruction. (Figure 1)

 Smokers with eosinophilic inflammation

There have been several studies which have attempted to describe the subgroup of 

individuals with COPD having a higher burden of eosinophilic inflammation. Bafadhel et al. 
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investigated biomarkers during COPD exacerbations and detected three clusters or 

phenotypes of exacerbations including exacerbations driven by bacteria, viruses and 

eosinophilic airway inflammation (as detected by sputum and serum eosinophil counts). 

They found that 28% of exacerbations in their series were attributed to eosinophilic 

inflammation.(31) In addition, around 37.4% of the ECLIPSE cohort was shown to have 

persistent blood and sputum eosinophilia (defined as ≥2%). This subgroup was shown to 

have better lung function, fewer symptoms (lower SGRQ score and mMRC scores) and less 

progression of emphysema than the group with persistently low eosinophil counts.(32) Both 

of these studies are highly suggestive of a subgroup of individuals with COPD having a 

higher burden of eosinophilic inflammation, but also that this subgroup likely has a different 

pattern of disease progression and severity.

There have been other attempts to distinguish a subgroup of COPD with eosinophilic 

inflammation, particularly in regards to understanding whether this group has enhanced 

response to inhaled or oral corticosteroid treatment. Brightling et al showed that individuals 

with more baseline sputum eosinophilia, treated with systemic corticosteroids, showed a 

greater increase in FEV1 and improvement in respiratory symptoms than those with little or 

no eosinophilia prior to treatment.(33) Similar findings were noted for outcomes of dyspnea, 

quality of life and lung function in a small study of patients with severe COPD and 

bronchitis, of whom 40% had sputum eosinophilia prior to treatment.(34) A few studies have 

shown that inhaled corticosteroids have more benefit for improvement in lung function and 

respiratory symptoms in individuals with more sputum eosinophilia than those without.(29, 

35) Going further, Siva et al tested the value of targeting eosinophilia with treatment 

strategies by randomizing patients to standard treatment versus standard treatment with the 

additional aim of reducing sputum eosinophilia. They found a modest reduction in the 

number of severe exacerbations experienced in the group where eosinophilia was targeted 

with the use of corticosteroids.(28)

Further support for this phenotype of individuals can be found in the recent work of 

Christenson et al, who studied airway epithelial gene expressions in asthma and COPD. 

They found overlap in around 100 genes altered in the airway epithelium in asthma with 

those upregulated in COPD, noting that the gene expression changes present in this overlap 

were found in large and small airways. Additionally, they went on to develop at 100-gene 

signature of gene expression related to Th2-related inflammation, termed the T2S score. 

They showed that this specific Th-2 signature was upregulated in a subgroup of COPD 

having eosinophilic inflammation (airways and systemic eosinophilia), as well as clinical 

characteristics thought to be associated with ACOS including bronchial hyperresponsiveness 

and treatment response to ICS.(36)

Related to this phenotype, there have been several studies which have attempted to 

understand the prevalence of atopy among those with COPD and how this relates to 

outcomes. Jamieson and colleagues found the prevalence of atopy was around 30% 

(measured by sensitization to a panel of common indoor and outdoor allergens) in 

individuals with COPD, and noted that these people had higher risk for respiratory 

symptoms, exacerbations and adverse outcomes.(37) Within the EUROSCOP study, Fattahi 

et al showed a prevalence of 18.3% of atopy in those with COPD, and noted a higher risk for 
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respiratory symptoms in this group. They went further to show that ICS was more effective 

to reduce symptoms in atopic COPD patients than those without atopy,(38) echoing the 

results described above for individuals with COPD and sputum and serum eosinophilia, 

suggesting a common Th2, allergy mediated pathway for this group of patients.

 Resistant asthmatic

Another subgroup of patients that has been described is a group of asthmatics who clinically 

appear very resistant to treatment with steroids and often have irreversible airflow 

obstruction. These individuals, often have elements of both asthma and COPD. Additionally, 

it is thought that asthmatics resistant to steroids have more neutrophil-predominant airway 

inflammation, which, as noted above, is traditionally thought to be the predominant type of 

inflammation found in individuals with COPD.(7, 39) Periostin, a marker of severe steroid-

resistant asthma and CD8 driven eosinophilic inflammation, has been associated with airway 

remodeling and increased decline in lung function in patients with asthma.(40)

Interestingly, there have been at least a few studies which have suggested that latent 

infection in asthmatics is associated with the phenotype of steroid resistance. Green et al 

used non-culture based techniques to detect colonization with Streptococcus, Moraxella, or 

Haemophilus species in the sputum of over 60% of resistant asthmatics in a small cohort. 

They went on to show that these individuals had more sputum neutrophils than those without 

colonization.(41) Others have demonstrated supportive findings using mouse models of 

allergic airways disease and Haemophilus infection.(42) It has also been suggested that 

latent adenoviral infection is associated with heightened cigarette smoke induced 

inflammation and a pattern of steroid resistance in asthma.(43) Additionally, some animal 

models of latent adenovirus infection have shown more rapid progression of emphysema in 

the setting of cigarette smoke exposure.(44) The mechanism for the link between indolent 

infection and steroid resistant asthma is the activation of the innate immune system through 

latent bacterial or viral infections, which lead to neutrophilic inflammation that is less 

responsive to steroid therapy.(43)

 Elderly asthmatic with irreversible airflow obstruction

Older asthmatics, particularly those with long-standing asthma do demonstrate irreversible 

airflow obstruction and a shift to more neutrophilic inflammation.(45) One of the earliest 

documented references to this group of asthmatics with only partial reversibility of airflow 

obstruction is found in the work of Woolcock and Read from 1968. In this work, pressure-

volume curves of the lungs were estimated during an acute exacerbation and then after 

resolution for 10 patients with asthma from differing age categories, the youngest being 9 

years old and the oldest 52. The authors found that in half of the sample, the pressure 

volume curves did not normalize after exacerbations and were indicative of loss of elastic 

recoil and hyperinflation of the lungs consistent with possible emphysema.(46) McCarthy et 

al noted similarly when studying a cohort of 16 stable asthmatics that nearly half had 

findings indicative of loss of lung elastic recoil concerning for early emphysema.(47) 

Another study of 18 adults with chronic persistent asthma documented loss of lung elastic 

recoil in a majority of these participants, which seemed to be more pronounced in the older 

participants compared to younger.(48) In a separate study, this group went on to study adult 
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asthmatics based upon severity of asthma and noted that loss of lung elastic recoil was 

present in all participants with moderate persistent and severe persistent asthma, but less 

prevalent in the group with mild persistent asthma, suggesting that not only is duration but 

also severity of illness is a factor in the long-term impacts on lung structure and function.

(49) One large longitudinal study in Europe followed individuals aged 20–44 years for 9 

years, and attempted to characterize a group of individuals with airflow obstruction as 

asthma, COPD or ACOS. Clinically, they noted a similar profile of symptoms and history of 

those with asthma and those with ACOS, having similar prevalence of allergic disease, 

eczema and airway hyperresponsiveness. They found that those individuals with ACOS had 

more decline in lung function over time than those with asthma alone but less than those 

with COPD alone. They went on to note that those with ACOS had earlier onset, longer 

duration of asthma with more exposure history to cigarettes, thus leading them to the 

conclusion that likely those individuals with ACOS may largely constitute a group with 

longstanding poorly controlled asthma that have “progressed to fixed airflow obstruction,”

(12) and may constitute one of the subtypes of working definitions of ACOS.

 Childhood asthmatic who smokes and develops COPD

The final proposed subtype includes individuals who have asthma from childhood or early 

adulthood, then later develop fixed airflow obstruction and COPD-type features due to long-

term primary smoking exposure. In one study of a Finnish primary care cohort, among 190 

current and former smokers with a history of asthma but without a previous diagnosis of 

COPD, 27.4% had fixed airflow obstruction, consistent with a possible ACOS picture. Age 

over 60 and higher burden of smoking history (over 20 pack-years) were associated with 

being part of the overlap group in this study.(16) A similar study of 256 Korean patients with 

asthma (defined by bronchodilator reversibility or positive methacholine challenge) found 

that 38% had incompletely reversible airflow obstruction on two separate occasions at least 

3 months apart. This group was noted to be older, higher proportion male, and have more 

current and former smokers than the group with asthma alone. Interestingly, the overlap 

group in this study had lower peripheral eosinophil count but higher total IgE level.(18)

This subtype is not only described in the context of studies of adult asthmatics, but is also 

captured in studies of adults with a primary diagnosis of COPD who self-report a diagnosis 

of asthma from childhood or early adulthood. In the COPDGene study, Hardin et al defined 

ACOS as a report of doctor diagnosis of asthma before the age 40. Studies that describe 

ACOS in the framework of populations with asthma show the ACOS group to be older, 

higher proportion of males, with a higher burden of smoke exposure than the group with 

asthma alone. In contrast, ACOS patients derived from a group of COPD patients as 

described by Hardin tend to be younger, with a higher proportion of females, and a 

significantly lower burden of smoking history than those with COPD alone. The ACOS 

group was also noted to have less emphysema and significantly higher FEV1/FVC ratio than 

the group with COPD alone, despite having more respiratory symptoms and exacerbation 

events.(14) Taking this and other similar studies into account, it appears that the smoking 

asthmatic ACOS group is a hybrid of both asthma and COPD with clinical features and 

inflammatory pathways of both diseases. These patients appear to have a much higher 

burden of respiratory symptoms and healthcare use than the group with either disease alone.
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 Other considerations

 Genetic overlap

Another topic that has been studied with regard to asthma and COPD overlap is 

understanding shared genetic loci of both diseases to help better elucidate the overlap 

phenotype. Hardin et al performed an adjusted genome-wide analysis comparing ACOS 

cases to COPD controls in Non-Hispanic Whites and African Americans.(14) They found 

that no SNPs reached the predetermined significance threshold but there were several loci 

that were close, including the CSMD1 gene on chromosome 8 and a variant on the SOX5 
gene on chromosome 12, both among Non-Hispanic Whites. Though they tested several 

known asthma and COPD SNPs for associations with overlap syndrome, no SNPs that were 

significant in their associations after applying multiple testing thresholds. The CSMD1 gene 

was found to be associated with emphysema findings radiographically, while the SOX5 gene 

has thought to be involved in lung development. It was postulated from the associations with 

SOX5 in ACOS that participants with ACOS might have started with asthma and then 

developed fixed airways obstruction due to abnormalities in lung development.(14) Related 

to this, Christenson et al studied airway epithelial gene expression in asthma and COPD and 

found around 100 common genes that are upregulated in both asthma and COPD. They 

additionally noted a specific gene expression signature in a subgroup of individuals with 

COPD having eosinophilic inflammation, thought to have a clinical picture consistent with 

ACOS. These individuals interestingly had higher treatment response to ICS.(36) Smolonska 

and colleagues conducted a genome-wide association study for both asthma and COPD that 

suggested the common presence of two single nucleotide polymorphisms (SNPs) in genes 

DDX1, and COMMD10 that both participate in the NF-kappa-β inflammatory pathway, but 

the findings could not be replicated in other cohorts.(50)

 Therapeutic options/targets

As noted above, there have been several studies which have attempted to understand whether 

the ACOS group is more responsive to corticosteroids, either inhaled or systemic. These 

studies have mostly targeted individuals with COPD having serum or sputum eosinophilia. 

(28, 33–35) For the most part, it has been strongly suggested that individuals with ACOS, 

particularly those in the category of COPD with eosinophilic inflammation, have an 

accentuated treatment response to ICS compared to COPD in general.(29, 35) For this 

reason the GINA/GOLD combined statement on ACOS has suggested considering ICS 

therapy early in the group with ACOS,(30) though stronger evidence based on randomized 

clinical trials is still needed.

Given the studies which have shown a higher degree of eosinophilia and allergic, Th2-type 

inflammation in individuals with ACOS compared to those with COPD alone,(31, 32) there 

has also been some interest in whether this subgroup of individuals would be responsive to 

monoclonal antibody therapy such as mepolizumab or benralizumab. Brightling et. al. 

recently reported the results of a Phase 2a trial of benralizumab versus placebo therapy in 

individuals with moderate to severe COPD with history of exacerbation having sputum 

eosinophil count of 3% or higher.(51) Benralizumab is an anti-IL5 receptor alpha antibody 

which has previously been shown to reduce sputum eosinophils in asthmatics.(52)The 
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authors found that although overall exacerbation rate was not different between the placebo 

and treatment group, subgroup analyses among individuals with serum eosinophils higher 

than 200 or 300 cells per microliter showed a numerical but not statistically significant 

decrease in exacerbations, lung function (FEV1), and disease status in the treatment group 

compared to placebo.(51) Mepolizumab, an anti-IL5 monoclonal antibody, has been studied 

in severe eosinophilic asthma and found to reduce exacerbations and improve asthma 

control.(53) This drug has also been considered for the treatment of COPD and is currently 

under investigation in individuals with COPD having peripheral blood eosinophilia and 

eosinophilic bronchitis (NCT02105961, NCT01463644). Omalizumab, a monoclonal anti-

IgE therapy shown to improve outcomes in severe allergic asthma,(54) has not yet been 

studied in individuals with COPD having elevated IgE and allergic features, however as 

more becomes known about ACOS and the phenotypes of individuals included in this group, 

it is possible this therapy could also be studied in this context.

Asthmatics who smoke, or who have a substantial smoking history, are typically excluded 

from studies of asthma. Thus, there is a paucity of data on this ACOS subgroup. However, 

one well-designed trial in 39 smoking asthmatics suggested that they had a blunted response 

to corticosteroids, but a better response to the leukotriene modifier montelukast than non-

smoking asthmatics.(55) Thus, this ACOS subgroup may have a different therapeutic 

response than those with COPD and eosinophilia. It has been suggested that the steroid 

resistance in smokers with asthma and COPD is the consequence of impaired histone 

deacetylase activity that can be restored by low dose theophylline.(56) Accordingly, pending 

evidence from trials in this subgroup, theophylline may be a useful adjunct to inhaled 

corticosteroids.

 Future Considerations/Summary

The concept of asthma and COPD belonging to a single continuum of airways disease is far 

from new, however the debate over this subject has evolved over the past decades. In the past 

several years there is an emerging base of literature which has strongly suggested that a 

group of individuals exists with a clinical syndrome intermediate between asthma and 

COPD, and that such individuals have features of both diseases. Importantly, this group 

appears in some studies to have worse symptom outcomes as well as higher risk for 

respiratory events and exacerbations. There have been attempts to better characterize this 

population with regards to biomarkers, genetic signature, and clinical as well as CT 

phenotypes with the ultimate goal of being able to better prescribe and tailor therapy to this 

group, however the evidence is still emerging in order to better reach these goals. Based on 

the available evidence, however, we do not think that ACOS can be defined as a single 

entity, but rather a cluster of different subtypes that likely have different mechanisms of 

disease and require somewhat different approaches to treatment. We outline above four 

proposed subgroups of patients who can be considered for inclusion in the asthma/COPD 

overlap syndrome. These subgroups appear to have distinct natural histories, clinical 

features, and inflammatory mechanisms. Additionally, we hope such a characterization will 

lend itself to a better understanding of possible treatments that can be rigorously tested as 

sub-populations of the asthma/COPD overlap syndrome.
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Key points

• It is increasingly recognized that there is a group of individuals having 

characteristics of both chronic obstructive pulmonary disease and 

asthma.

• This group is thought to have characteristics of both diseases and 

appears to have a different clinical phenotype and might be at higher 

risk for respiratory events and exacerbations as well as have heightened 

symptoms.

• Understanding this subgroup of individuals is important in 

understanding the mechanisms for adverse outcomes and determining 

if specialized treatments have utility.

• Patients with Asthma-COPD overlap syndrome are a heterogeneous 

group including patients with COPD and eosinophilia, smoking 

asthmatics, long-standing asthmatics with airway remodeling, and 

steroid resistant asthmatics with neutrophilic inflammation.
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Figure 1. 
Four distinct pathways to Asthma-COPD Overlap Syndrome
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Table 1

Major and minor criteria for “Mixed COPD/Asthma phenotype”

Major Criteria Minor Criteria

Positive bronchodilator testing (FEV1 increases ≥ 15% and ≥ 400mL) Elevated total IgE level

Sputum eosinophilia Personal history of atopy

Personal history of asthma (diagnosed before the age of 40) Positive bronchodilator testing (FEV1 increases ≥ 12% and ≥ 200mL) 
on 2 or more occasions

To be considered as having this phenotype, the authors suggest 2 major criteria are met. Alternatively, 1 major and 2 minor criteria can be met 
as well.

Adapted from Soler-Cataluna JJ, Cosio B, Izquierdo JL, et al. Consensus document on the overlap phenotype COPD-asthma in COPD. Archivos de 
bronconeumologia 2012; 48: 331–337; with permission.
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Table 2

Characteristics that support a diagnosis of asthma or COPD, grouped by category

Characteristics favoring diagnosis of asthma Characteristics favoring diagnosis of COPD

Age Onset <2 0 years Onset > 40 years

Respiratory symptoms Variation of symptoms with time Symptoms persist regardless of treatment

Worsening of symptoms at night or in morning Usually have daily symptoms and dyspnea with 
good and bad days

Triggers for symptoms noted including exercise, 
emotion, dust or allergen exposure

Chronic bronchitis symptoms precede onset of 
dyspnea and not necessarily related to triggers

Lung function Variability in airflow obstruction using peak flows 
or spirometry

Airflow obstruction often persistent or fixed

Lung function between symptoms Lung function normal between symptoms Lung function abnormal between symptoms

History Previously diagnosed by doctor with asthma Previously diagnosed by doctor with COPD, 
emphysema, chronic bronchitis

Family history of asthma, allergic disease Heavy exposure history common: tobacco 
smoke, biomass fuels

Time course Symptoms do not worsen over time, but vary 
seasonally or from year to year

Symptoms progress slowly over time

Can improve quickly and respond quickly to 
therapies such as ICS or bronchodilators

Symptoms often have limited response to short 
acting inhalers

Imaging Chest Xray usually normal Chest Xray reveals severe hyperinflation

The GINA/GOLD statement notes that if three or more characteristics are present for one either asthma or COPD, it is suggested that the patient 
likely has that disease, however if there are a similar number of boxes checked for both, then a diagnosis of ACOS is considered.

Adapted from GOLD Ga. Diagnosis of Diseases of Chronic Airflow Limitation: Asthma, COPD, and Asthma-COPD Overlap Syndrome (ACOS); 
2015; with permission.
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