
 Many common chronic diseases are clinically 
very heterogeneous with novel and genetically 
complex mechanisms that significantly interact with 
environmental forces. The chronic airway syndromes 
of asthma and chronic obstructive pulmonary disease 
(COPD) are excellent examples of such diseases where 
the environment, genetics and epigenetics contribute to 
a wide spectrum of phenotypes1-4. Asthma and COPD 
are both airway obstructive diseases and the two 
most common respiratory diseases worldwide with 
millions of patients suffering from these syndromes1. 
Because these both are so common, probability would 
suggest that there would be patients that could have 
both diseases or at least elements of both syndromes. 
In 2004, Guerra noted that it was common in clinical 
practice to see patients with asthma that also showed 
COPD-like phenotypes and vice versa5. The overlap of 
asthma and COPD in adults was also suggested by the 
observation than adult patients with active asthma were 
12 times more likely to acquire COPD over time than 
patients without active asthma5. Gibson and Simpson 
noted in 2009 that epidemiological studies have shown 
as many as half of the older patients with obstructive 
airway disease have overlapping diagnoses of both 
asthma and COPD6. They named this the “overlap 
syndrome”. 

 In a cross-sectional study of patients with overlap 
of asthma and COPD compared to COPD alone, 
these patients were found to be younger, have lower 
lifetime smoking, to be more likely African-American 
and to have worse disease-related quality of life7. The 
asthma-COPD overlap syndrome is common and has 
been reported worldwide8-10. It was first abbreviated 
as “ACOS” in 201311. ACOS has been recognized as 
a phenotype of both asthma and COPD12. Recently, 

international efforts for improving the management of 
both asthma and COPD have incorporated guidelines 
into their recommendations that recognize and offer 
guidelines for the treatment of ACOS13,14. A consensus 
document and review on ACOS has also been 
published15. It has been pointed out that ACOS patients 
demonstrate significant heterogeneity6,16,17. Similar to 
asthma and COPD, no single phenotype or endotype 
defines all ACOS patients17.

 So why is knowledge about ACOS important to 
the practicing clinician? The prevalence of the ACOS 
from a variety of studies of patients with obstructive 
airway disease examining either asthma or COPD 
cohorts has been found to be approximately 20 per 
cent6. A recent study used the GINA/GOLD (Global 
Initiative for Asthma/Global Initiative for Obstructive 
Lung Disease) joint project definition of ACOS which 
included age >40 years, post bronchodilator forced 
expiratory volume in one second/forced vital capacity 
(FEV1/FVC) <0.7 and history of significant cigarette 
smoke exposure18. Among these patients with COPD 
major criteria used to classify them as ACOS were (i) a 
previous history of asthma, (ii) bronchodilator response 
to albuterol >15 per cent and 400 ml in FEV1. Minor 
criteria included (i) IgE levels >100 IU, (ii) history of 
atopy, (iii) blood eosinophils >5 per cent, and (iv) two 
separated bronchodilator responses to albuterol with 
FEV1 >12 per cent and 200 ml18. At least one major 
or two minor criteria were required for the diagnosis 
of ACOS and 15 per cent of the cohort of 831 patients 
with COPD met this ACOS definition18.

 In addition to the high prevalence of ACOS, 
significant health consequences exist for ACOS 
patients. A recent systematic review and meta-analysis 
of 19 ACOS studies concluded that the overall 
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prevalence among COPD cohorts was 27 per cent19. 
ACOS patients have more frequent exacerbations and 
hospitalization, worse health-related quality of life, 
higher healthcare costs and were younger with higher 
BMI than other COPD patients19. In a large 17,088 
COPD patients study from Taiwan, ACOS patients 
had almost twice as many acute respiratory events 
(pneumonia, acute exacerbation, acute respiratory 
failure and cardiopulmonary arrest) than did the rest of 
the COPD cohort20. The Latin American Project for the 
Investigation of Obstructive Lung Disease (PLATINO) 
is a multicenter population study of 5,044 patients,  
40 yr or older with 12 per cent found to have COPD, 
1.7 per cent asthma and 1.8 per cent ACOS. The ACOS 
subjects had more respiratory symptoms, had worse 
lung function, used more respiratory medications, 
had more exacerbations and hospitalizations and 
had a worse perception of general health status than 
the COPD or asthma patients21. Rhee et al22 found in 
a large study of 185,147 COPD patients that those 
with ACOS had more emergency department visits, 
hospital admissions and intensive care unit visits than 
those COPD patients without an asthma component. 
Medical utilization and costs were significantly higher 
both for outpatient and inpatient care for the ACOS 
patients compared to those with COPD or asthma. A 
retrospective cohort analysis of administrative data of 
commercial health plans in the United States evaluated 
patients 6 years and older with asthma and without 
COPD and those with ACOS23. Among matched 
patients, the average age was 61.7 ± 16 yr for ACOS 
and 38.4 ± 20.1 yr for asthma patients without COPD. 
All-cause health care costs were twice as high for 
patients with ACOS. Asthma related costs were about 
twice as high for ACOS patients compared to asthma 
patients and represented 29 per cent of total healthcare 
costs23. In contrast, a study of older adults (>55 yr) 
with progressive obstructive airway disease found 
that COPD patients had a poor prognosis compared to 
asthma or ACOS patients24. This Australian study had 
groups of similar age, gender, body mass index and 
atopic status. They reported that the BODE (Body-mass 
index, airflow Obstruction, Dyspnoea, and Exercise) 
index, quality of life scores and hospitalization within 
the last 12 months along with the diagnosis of COPD 
versus asthma or ACOS predicted a significantly higher 
4-year all-cause mortality. A retrospective single center 
Japanese trial of elderly adults found that the most 
frequent cause of death in patients with asthma and 
ACOS was not directly related to their airway disease 
but was malignant diseases25. In general, a high and 

increased disease burden is seen in patients diagnosed 
as ACOS.

 In addition to the high incidence of ACOS and its 
increased disease burden, a third reason for the clinician 
to be aware of and to understand ACOS is the limited 
data that support its treatment. Most drugs approved 
by regulatory agencies have a COPD, an asthma or 
both COPD and asthma indications. Most clinical 
trials focusing on these approvals have excluded 
ACOS patients. GINA/GOLD guidelines13,14 for the 
treatment of ACOS are vague and lack specificity. 
Expert opinion has resulted in treatment guidelines but 
with little evidence to support specific treatments11,26. 
Because data supporting the concept of ACOS as a 
heterogeneous inflammatory disorder of the airways 
are strong, there appears to be an increased response 
to inhaled corticosteroids6. Unlike in asthma, the uses 
of long-acting beta-2 agonists have not been shown 
to date to have a detrimental effect in ACOS. New 
biologicals approved already or soon to be approved 
for asthma are likely to have a potential role in selected 
endotypes of ACOS with appropriate biomarkers. Both 
anti-IgE and anti-eosinophilic therapies against airway 
inflammation may work in some ACOS patients and 
be predicted because some ACOS patients show the 
appropriate biomarkers and respond to high dose 
inhaled corticosteroids. Although not formally studied, 
these ACOS patients may be candidates for the use of 
anti-IgE and new anti-cytokine antibody therapies16.

 There are some efforts to study and expand the 
limited information on ACOS treatment options. 
A review of the long-acting muscarinic receptor 
antagonist tiotropium bromide recently has advocated 
its use in COPD, asthma and ACOS patients but without 
specific trials in ACOS patients27. A Japanese study 
with either COPD, asthma or ACOS patients found that 
those with COPD had significantly lower antioxidant 
levels than matched normals but those with asthma 
and ACOS did not have lower levels28. Findings like 
this can generate trials that are based on phenotypes 
and biomarkers for each of these syndromes and will 
result in future specific treatment recommendations 
for ACOS patients. Finally, a recent trial of a new 
albuterol dry powder using the Easyhaler Delivery 
System demonstrated that airway reversibility was 
seen in asthmatics, COPD and ACOS patients29. More 
formal pharmacological studies that show efficacy in 
treatments in defined phenotypes of ACOS patients 
are needed particularly if genetic biomarkers can be 
identified to guide therapeutic choice and give more 



precision to the treatment selection for these patients. 
Because of the wide range of phenotypes that make up 
asthma, COPD and ACOS, biomarkers and endotyping 
will be needed to define the best medication approaches 
and reach the goal of precision medicine. Currently, the 
clinician is forced to use trial and error to find the best 
treatment approaches for ACOS patients. 

 In summary, the busy clinician treating asthma 
patients needs to be aware of ACOS because of 
its frequency and prevalence, its significant health 
consequences and expense and the limited specific 
data on treatment. Further knowledge about the 
intermediate pathophenotypes or endotypes and the 
genetic or biomarkers to define them for the clinician 
coupled with future rigorous pharmacological clinical 
trials that include ACOS patients are needed to insure 
the best and most cost-efficient treatments in the 
future. Epidemiological studies to define potential 
environmental alterations other than avoiding cigarettes 
are needed to better understand if early environmental 
exposures alter the epigenetics that increase the risk 
of ACOS. ACOS is a syndrome made up of many 
different phenotypes just as are asthma and COPD. 
The busy clinician needs to be aware of the evolving 
understanding of obstructive airway diseases and 
how these various phenotypes including ACOS affect 
individual patient treatments.

T.E. Albertson
Division Pulmonary Critical Care & Sleep Medicine

University of California, Davis  
Department of Internal Medicine

VA Northern California Health Care System
Sacramento, CA. 95817, USA

tealbertson@ucdavis.edu

References
1. Frey U, Suki B. Complexity of chronic asthma and chronic 

obstructive pulmonary disease: implications for risk 
assessment, and disease progression and control. Lancet 2008; 
372 : 1088-99.

2. Anderson GP. Endotyping asthma: new insights into key 
pathogenic mechanisms in a complex, heterogeneous disease. 
Lancet 2008; 372 : 1107-19.

3. Izquierdo-Alonso JL, Rodriguez-Gonzalezmoro JM, de 
Lucas-Ramos P, Unzueta I, Ribera X, Anton E, et al. 
Prevalence and characteristics of three clinical phenotypes of 
chronic obstructive pulmonary disease (COPD). Respir Med 
2013; 107 : 724-31.

4. Han MK, Agusti A, Calverley PM, Celli BR, Criner G, Curtis 
JL, et al. Chronic obstructive pulmonary disease phenotypes: 
the future of COPD. Am J Respir Crit Care Med 2010; 182 : 
598-604.

5. Guerra S. Overlap of asthma and chronic obstructive 
pulmonary disease. Curr Opin Pulm Med 2005; 11 : 7-13.

6. Gibson PG, Simpson JL. The overlap syndrome of asthma and 
COPD: what are its features and how important is it? Thorax 
2009; 64 : 728-35.

7. Hardin M, Silverman EK, Barr RG, Hansel NN, Schroeder JD, 
Make BJ, et al. The clinical features of the overlap between 
COPD and asthma. Respir Res 2011; 12 : 127.

8. Zeki AA, Schivo M, Chan A, Albertson TE, Louie S. The 
asthma-COPD overlap syndrome: A common clinical problem 
in the elderly. J Allergy (Cairo) 2011; 2011 : 861926.

9. Plusa T. Overlap syndrome - asthma and chronic obstructive 
pulmonary disease. Pneumonol Alergol Pol 2011; 79 : 351-6.

10. Miravitlles M, Soler-Cataluna JJ, Calle M, Molina J, Almagro 
P, Quintano JA, et al. Spanish COPD guidelines (GesEPOC): 
pharmacological treatment of stable COPD. Spanish Society 
of Pulmonology and Thoracic Surgery. Arch Bronconeumol 
2012; 48 : 247-57.

11. Louie S, Zeki AA, Schivo M, Chan AL, Yoneda KY, Avdalovic 
M, et al. The asthma-chronic obstructive pulmonary disease 
overlap syndrome: pharmacotherapeutic considerations. 
Expert Rev Clin Pharmacol 2013; 6 : 197-219.

12. Carolan BJ, Sutherland ER. Clinical phenotypes of chronic 
obstructive pulmonary disease and asthma: recent advances.  
J Allergy Clin Immunol 2013; 131 : 627-34.

13. Global Initiative for Asthma. Available from: http://www.
ginasthma.org/documents/4, accessed on March 6, 2016.

14. Global Initiative for Chronic Obstructive Lung Disease. 
Available from: http://www.goldcopd.org/Guidelines/
guidelines-resources.html, accessed on March 6, 2016.

15. Soler-Cataluna JJ, Cosio B, Izquierdo JL, Lopez-Campos JL, 
Marin JM, Aguero R, et al. Consensus document on the overlap 
phenotype COPD-asthma in COPD. Arch Bronconeumol 
2012; 48 : 331-7.

16. Barnes PJ. Asthma-COPD overlap. Chest 2016; 149 : 7-8.

17. Vanfleteren LE, Kocks JW, Stone IS, Breyer-Kohansal R, 
Greulich T, Lacedonia D, et al. Moving from the Oslerian 
paradigm to the post-genomic era: are asthma and COPD 
outdated terms? Thorax 2014; 69 : 72-9.

18. Cosio BG, Soriano JB, Lopez-Campos JL, Calle-Rubio M, 
Soler-Cataluna JJ, de-Torres JP, et al. Defining the asthma-
COPD overlap syndrome in a COPD cohort. Chest 2016; 149 
: 45-52.

19. Alshabanat A, Zafari Z, Albanyan O, Dairi M, FitzGerald JM. 
Asthma and COPD overlap syndrome (ACOS): A systematic 
review and meta analysis. PLoS One 2015; 10 : e0136065.

20. Chung WS, Lin CL, Kao CH. Comparison of acute respiratory 
events between asthma-COPD overlap syndrome and 
COPD patients: a population-based cohort study. Medicine 
(Baltimore) 2015; 94 : e755.

21. Menezes AM, Montes de Oca M, Perez-Padilla R, Nadeau G, 
Wehrmeister FC, Lopez-Varela MV, et al. Increased risk of 
exacerbation and hospitalization in subjects with an overlap 
phenotype: COPD-asthma. Chest 2014; 145 : 297-304.

 ALBERTSON: WHY UNDERSTANDING THE ACOS IS IMPORTANT TO THE CLINICIAN 537



22. Rhee CK, Yoon HK, Yoo KH, Kim YS, Lee SW, Park YB, 
et al. Medical utilization and cost in patients with overlap 
syndrome of chronic obstructive pulmonary disease and 
asthma. COPD 2014; 11 : 163-70.

23. Gerhardsson de Verdier M, Andersson M, Kern DM, Zhou S, 
Tunceli O. Asthma and chronic obstructive pulmonary disease 
overlap syndrome: Doubled costs compared with patients 
with asthma alone. Value Health 2015; 18 : 759-66.

24. Fu JJ, Gibson PG, Simpson JL, McDonald VM. Longitudinal 
changes in clinical outcomes in older patients with asthma, 
COPD and asthma-COPD overlap syndrome. Respiration 
2014; 87 : 63-74.

25. Harada T, Yamasaki A, Fukushima T, Hashimoto K, Takata 
M, Kodani M, et al. Causes of death in patients with asthma 
and asthma-chronic obstructive pulmonary disease overlap 
syndrome. Int J Chron Obstruct Pulmon Dis 2015; 10 : 595-
602.

26. Reddel HK. Treatment of overlapping asthma-chronic 
obstructive pulmonary disease: Can guidelines contribute in 
an evidence-free zone? J Allergy Clin Immunol 2015; 136 : 
546-52.

27. Alvarado-Gonzalez A, Arce I. Tiotropium bromide in chronic 
obstructive pulmonary disease and bronchial asthma. J Clin 
Med Res 2015; 7 : 831-9.

28. Kodama Y, Kishimoto Y, Muramatsu Y, Tatebe J, Yamamoto 
Y, Hirota N, et al. Antioxidant nutrients in plasma of Japanese 
patients with chronic obstructive pulmonary disease (COPD), 
asthma-COPD overlap syndrome, and bronchial asthma. Clin 
Respir J 2015; Dec 14. doi:111/crj.12436.

29. Muller V, Galffy G, Orosz M, Kovats Z, Odler B, Selroos O, et 
al. Characteristics of reversible and nonreversible COPD and 
asthma and COPD overlap syndrome patients: an analysis of 
salbutamol Easyhaler data. Int J Chron Obstruct Pulmon Dis 
2016; 11 : 93-101.

538  INDIAN J MED RES, MAY 2016


