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Background: Asthma and chronic obstructive pulmonary disease (COPD) are the frequently occurring
chronic airway diseases, and the overlapping syndrome observed in the majority of patients has been recently
defined as asthma-COPD overlap syndrome (ACOS) by the Global Initiative for Chronic Obstructive
Lung (GOLD, 2014) and Global initiative for Asthma (GINA, 2015). The proportion, features, and
clinical practice of ACOS still remain elusive in China. We are conducting this multicenter, cross-sectional,
observational study (NCT02600221) to investigate the distributions of chronic obstructive diseases in
patients >40 years of age with chronic airflow limitation in China along with determination of the main
clinical practice and features of these diseases. The study will also explore the factors that may influence the
exacerbations and severity of ACOS in Chinese patients (>40 years of age).

Methods: A total of 2,000 patients (age, 240 years; either sex) who are clinically diagnosed as having
asthma, COPD/chronic bronchitis/emphysema, or ACOS for at least 12 months with airflow limitation
[post-bronchodilator forced expiratory volume in 1 second/forced vital capacity (FEV,/FVC): <0.7] will
be enrolled from approximately 20 sites in China between December 2015 and December 2016. The
proportion of ACOS among patients older than 40 years based on GINA 2015 and GOLD 2014 definitions
is the primary variable. Following were the secondary variables: the proportions of COPD and asthma
among the patients, distributions of the severity of airflow limitation, distribution of groups according to
GOLD 2011 group definition (A, B, C, D), and the distribution of medication by drug class in patients with
ACQOS, asthma, and COPD. Acute exacerbation history, hospitalization, and severity of ACOS as evaluated
using COPD Assessment Test, Asthma Control Questionnaire-5, and Modified British Medical Research
Council in patients with ACOS were also assessed.

Implications: This will be the first study to disseminate scientific knowledge on the current situation, main
clinical practice, and features of ACOS, asthma, and COPD conditions in Chinese patients. The insights will
be helpful in designing optimal management strategies for ACOS and redefining the healthcare development

programs.
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Introduction

In the continuum of chronic airway diseases, asthma
and chronic obstructive pulmonary disease (COPD) are
undoubtedly the common conditions considered as distinct
clinical entities (1). However, a significant proportion
of patients often present with overlapping conditions,
which has now become a major health concern worldwide,
accounting for approximately 15-25% of the obstructive
airway diseases with patients experiencing worse outcomes
compared with either of the conditions alone (2-4). Majorly,
patients of a chronic airway disease present with a syndrome
comprising symptoms of both asthma and COPD, the exact
definition of which remains ambiguous (2). The Global
Initiative for Chronic Obstructive Lung Disease (GOLD)
proposed a term “asthma-COPD overlap syndrome” (ACOS)
in 2014 to define this overlapping condition based on a
detailed review of available literature and consensus (4).
To simplify, ACOS represents a condition of an asthmatic
smoker who advances to chronic airflow obstruction with
an unknown history of asthma, with symptoms of increased
variability of airflow in association with incompletely
reversible airflow obstruction (5). The prevalence of ACOS
tends to increase with age in asthmatic individuals with
estimates of >50% and in patients with COPD up to 23%
at ages of 280 and >50 years, respectively (6). This reflects
that ACOS develops gradually in patients with asthma and
COPD (7,8). Furthermore, lack of specific biomarkers for
ACOS makes the diagnosis more difficult (5). Recurrent
exacerbations, rapid disease progression, diminished
health-related quality of life, rapidly deteriorating lung
function, high co-morbidities, increased reversibility of
airflow obstruction, eosinophilic bronchial and systemic
inflammation, frequent hospitalization, and high mortality
rates are frequently observed in such patients and they tend
to receive an inconsistent healthcare management compared
with either of the conditions alone (3-5,9,10). A stepwise
approach for diagnosis and treatment of asthma, COPD,
and ACOS is advised in the recent 2015 Global Initiative for
Asthma (GINA) report along with differentiating features
that identify and characterize ACOS (4). However, GINA
did not clarify whether ACOS is a coexistence of asthma
and COPD or a subtype of chronic airflow limitation. Few
studies have been conducted to provide a fair understanding
of ACOS manifested by both asthma and COPD symptoms
(9,11,12). Studies from the western population have shown
the prevalence of ACOS to be 1.8% when diagnosed
using spirometry (13) and 2.7% when diagnosed based on
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self-reported or physician-diagnosed asthma and COPD (14).
Furthermore, the prevalence of ACOS (3.2%) was lower
than COPD (6.0%) or asthma alone (5.6%) in the United
States (15), whereas the percentage of patients visiting
emergency departments was high for ACOS than for COPD
alone in Korea (16). This is associated with utilization
of a large proportion of medical resources and, in turn,
leading to higher healthcare costs because hospitalizations
account to the largest expenditure, thereby imposing heavy
economic burdens on patients (17). Previous research
conducted in urban China, 2010, 2012, and 2013 China
National Health and Wellness and internet-based Survey
(NHWS) revealed a high incidence of ACOS in urban
China, which was associated with the greatest co-morbidity
burden (P<0.05) compared with asthma and COPD along
with worse healthcare outcomes (18). The proportion,
features, prognosis, and clinical practice of ACOS are still
poorly recognized in China. Moreover, criteria for ACOS
diagnosis still remain unclear and require more research.
Early identification of patients with ACOS has significant
therapeutic implications as well, such as restraining the
use of long-acting bronchodilators. Patients with ACOS
have enhanced response to ICS treatment (12). As per the
Canadian guidelines 2007, early use of ICS is justified in
ACOS (19). Because of the increasing burden of ACOS in
global healthcare system and the sparse data availability of
literature-based evidence in China, there is a critical need of
understanding the epidemiology, features, and current clinical
practice of ACOS in China. The specific and differential
treatiment required for patients with ACOS justifies the need
to distinguish them from patients with asthma and COPD.
This study was designed to investigate the distributions of
ACOS, asthma, and COPD in patients >40 years of age with
chronic airflow limitation in China along with evaluating
the main clinical practice and features of these diseases. The
study will also explore the factors that may influence the
exacerbations and severity of ACOS in Chinese patients.

Methods
Study design

This is a multicenter, cross-sectional, observational study
(NCT02600221) that will collect data from medical records
or patient- or physician-reported data from approximately
20 sites from six geographical regions of China including
northeast, north, south, east, west, and central China.
The site numbers allocated to the six regions are generally
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Table 1 Classification of severity of airflow limitation in COPD
(classification based on post-bronchodilator FEV, in patients with
FEV/FVC <0.7)

Guideline  Disease severity FEV, range

GOLD1 Mild FEV, 280% predicted

GOLD2 Moderate 50%< FEV, <80%predicted
GOLD3 Severe 30%=< FEV, <50% predicted
GOLD4 Very severe FEV, <30% predicted

GOLD, global initiative for chronic obstructive lung disease; FEV,
forced expiratory volume; FVC, forced vital capacity.

consistent with the population (patients) distribution. Only
tier-3 hospitals with GCP certificates will be selected as the
study sites because those sites are well qualified to conduct
this observational clinical study on ACOS. The planed study
duration is from December 2015 to December 2016. This
study is currently recruiting participants. Approximately
50-150 patients will be recruited from each site consecutively.
That is, all eligible patients who consent to participate in this
study will be recruited without any prejudice or preference
from study personnel. All centers will have highly trained,
experienced personnel. Investigators will be selected if they are
respiratory physicians working in the respiratory department
of tier-3 hospitals and are able to recruit and manage the
expected number of patients with asthma, COPD, or ACOS
in the stipulated time of 1 year. Physicians should have patient
spirometric information available in the patient’s medical
files [post-bronchodilator forced expiratory volume (post-BD
FEV,% pred.) and post-bronchodilator forced vital capacity
(post-BD FEV,/FVC)] and spirometries must be according to
the guidelines (20). A total of 2,000 participants who meet the
entry criteria will be enrolled in the study. This study will be
carried out under routine clinical practice. Drug treatment or
examinations will be determined by the physicians responsible
for treatments and no investigational drugs will be used to treat
asthma, COPD, or ACOS. Data about current medications
and dosages used for treatment of the diseases or regarding
concomitant medications will be collected at the visit. All the
data pertaining to study outcomes will be recorded in CRE.
The outcomes are expected to reflect the actual situation about
ACOS in China.

Study participants

Participants will be recruited from the study sites if they

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

Kang et al. Distribution of ACOS in Chinese patients

fulfill the following inclusion criteria: age 240 years, male
or female, clinically diagnosed asthma, and COPD/chronic
bronchitis/emphysema or ACOS for at least 12 months with
airflow limitation (post-BD FEV /FVC: <0.7). Patients will
be excluded if they have been involved in another clinical
trial in the past 3 months, have acute exacerbation or have
other respiratory diseases that can influence airflow, such as
lung cancer, tuberculosis, pneumonia, and bronchiectasis,
and are unable to understand the study procedures or
unable/reluctant to answer the questionnaire as judged
by the investigator. The study will be performed in
accordance with the ethical principles of the Declaration of
Helsinki and will also be consistent with the International
Conference on Harmonization and Good Clinical Practice.
The study protocol, including the Informed Consent Form,
is approved by an Independent Ethics Committee (IEC).
The principal investigator(s) at each center will ensure that
the patients are provided with adequate oral and written
information about the purpose, as well as possible risks and
benefits of the study. Participants will also be informed of
their independence to discontinue participation at any time.
The participants will be given the opportunity to ask any
questions at any time regarding the information provided.
Patients will have to provide signed consent form before
participating in the study and their information will be kept
anonymous.

Study outcomes

Primary variable

The proportion of ACOS among patients older than
40 years with airflow limitation (post-BD FEV,/FVC:
<0.7) based on GINA and GOLD 2015 definitions was

considered as the primary variable (4).

Secondary variables

Secondary variables included determination of the
proportions of COPD and asthma among patients older
than 40 years with airflow limitation based on GINA and
GOLD 2015 definitions, respectively (4). The distributions
of the severity of airflow limitation according to GOLD lung
function grading based on post-BD FEV| in patients with
ACOS, COPD, or asthma (Table 1), distribution of groups
according to GOLD 2015 group definition (A, B, C, and D)
in patients with ACOS or COPD (Table 2), and distribution
of medication by drug class in patients with ACOS, asthma,
or COPD were also determined. In addition, the proportion
of ACOS patients with a previous diagnosis of asthma/
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Table 2 Combined COPD assessment
Patient category Characteristics Spirometric classification Exacerbations (year) Hospital admission CAT mMRC
A Low risk, less symptoms GOLD 1-2 <1 0 <10 0-1
B Low risk, more symptoms GOLD 1-2 <1 0 >10 >2
C High risk, less symptoms GOLD 3-4 =2 =1 <10 0-1
D High risk, High symptoms GOLD 3-4 >2 >1 >10 >2

CAT, COPD assessment test; GOLD, global initiative for chronic obstructive lung disease; mMRC, modified medical research council.

COPD/chronic bronchitis/emphysema was determined.
Acute exacerbation history in 12 months before the visit (the
number of exacerbations, severity of exacerbation (using
systemic hormones/antibiotics/emergency/hospitalization),
days of hospitalization or emergency room visit, and severity
of ACOS as evaluated using COPD Assessment Test (CAT;
mild, moderate, severe, and very severe), Asthma Control
Questionnaire (ACQ-5; complete control, good control,
and uncontrolled), and Modified British Medical Research
Council (mMRC; 0, 1, 2, 3, and 4) were also assessed in
patients with ACOS.

Data analyses

Sample size justification

Considering that ACOS accounts for approximately 15-25%
of the obstructive airway diseases and on the basis of previous
studies, we expected that the proportion of patients with
ACOS will be 20% among Chinese population (>40 years
of age) with airflow limitation. With a sample size of
2,000 patients, the precision (half-length of 95% CI) of
the ACOS proportion estimate will be 1.8%, which would
adequately suffice the requirement of the study.

Statistical and analytical plans

Statistical analysis will be conducted based on the availability
of data, and missing or incomplete data will be excluded
from the analysis. Descriptive statistics will be used for
analyzing primary and secondary outcomes. Continuous
data will be expressed as number of patients, mean = SD,
or median. Categorical data will be expressed as frequency
and percentages along with the 95% CI. Summary will be
provided for ACOS, COPD, and asthma separately wherever
applicable, as well as for overall. To explore the risk factors
(continuous or categorical), univariate and multivariate
Poisson regression analyses will be performed with grouped
number of exacerbation as the dependent variable and the
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selected patient characteristics or/and clinical practices
[gender, age, educational level, allergic history, smoking
status, disease history (diagnosis/course), FEV,% pred., etc.]
as the independent variables. For multivariate analysis, the
selection of predicted factors will be processed by backward
stepwise algorithm using a cutoff of 0.15. Similar risk
factor analyses will be applied on the severity of patients
with ACOS evaluated using CAT, ACQ-5, and mMRC.
Statistical analyses will be performed using SAS Version 9.3
(SAS Institute Inc., Cary, NC); a P value of <0.05 will be
used to indicate statistical significance.

Study implications

Patients with ACOS comprise individuals who are usually
smokers or nonsmokers with long-standing asthma
that eventually develops to COPD. Concurrent doctor-
diagnosed asthma and COPD have been reported in 15%
to 20% of the patients. COPD gene and EPI-SCAN studies
reported that approximately 13% and 17.4% of patients
with COPD, respectively, have a history of asthma, and
22.8% of the patients with an FEV,/FVC of <0.7 reported
of having a previous diagnosis of asthma in the PLATINO
study (5,20-27). This is the first multicenter, observational
cross-sectional trial conducted to determine the current
situation, main clinical practices, and features of ACOS,
asthma, and COPD in Chinese patients (>40 years of age)
with airflow limitation. Hence, the findings of this study
may add significant data to the previous NHWS.

In China, among all adults in the NHWS, 0.61% had
ACOS (N=366), and 30.73% and 18.60% of those with
asthma and COPD, respectively, had ACOS. Notably,
patients with ACOS reported higher comorbidity burden
and significantly worse health outcomes (13). Despite
demonstrating clinically high significance, thorough
understanding of the features and current clinical practice of
ACOS remains elusive. There exists an unmet need on the
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data available regarding management of patients with ACOS
as the patients are typically excluded from therapy trials
for asthma or COPD. This indicates that the current data
on efficacy of treatment may be irrelevant for the growing
proportion of older patients with obstructive lung disease,
and thus, the understanding and necessity to include ACOS
in drug evaluation programs are demanded (24). Physicians
seek clarity for differentiating asthma, COPD, and ACOS
and land up in non-systematic use of varying diagnostic
labels such as asthma with chronic bronchitis, chronic
obstructive bronchitis, asthma with permanent obstruction,
and COPD with a reversible component, which leads to a
high uncertainty in understanding a case description (24).
As a result of lack of diagnostic skills, delay in diagnostic
testing, and underestimation of the symptom severity,
patients become reluctant to consult the physician, which
overall contribute toward underdiagnosis. Furthermore,
the condition is aggravated and continued exposure to risk
factors without adequate diagnosis will cause the condition
to become worse. Understanding the clear diagnostic criteria
and prospective validation of ACOS will be of great value in
determining the optimal management strategies for ACOS.
Considering the continuous population increase in
China and medical advancements, the overall death rate is
slowed, but there is a rapid increase in the proportion of
geriatric patients (28). Knowing that patients with ACOS
are usually older in age, the possibility of the Chinese
geriatric group having pulmonary diseases will also increase
manifold. Currently, chronic respiratory diseases are the
second leading cause of death in China (29). Studying the
current status and management of ACOS in China may
lead to identification of mechanistic pathways involved in it,
which will lead in early identification of ACOS syndrome
in patients and will subsequently result in providing
appropriate care at proper time, thereby preventing the
accelerated deterioration of lung function. Thus, the
current study will prove to be very crucial in a growing
country such as China and will add scientific knowledge on
the current understanding of ACOS and management. Even
though ACOS progresses as an indistinct entity and has
clinical and pathophysiological features that often appear
similar to those of asthma or COPD, we must emphasize
the importance of the syndrome because of the following
reasons:
% More frequent exacerbations than patients with
COPD;
% Higher rates of dyspnea and wheezing (but not more
cough and sputum), increased reversibility of airflow,
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and reduced physical activity compared with either
disease alone;

% Poorer health-related quality of life, higher
hospitalization rate, and lower self-rated health.
Appropriate diagnosis and treatment on time will
have implications on improving QoL of patients and
reducing the financial impact;

% Patients with ACOS require 2- to 6-fold more
healthcare resources compared with either disease
alone (5,20).

Although asthma and COPD are two different
entities, both the GINA and GOLD define ACOS as a
syndrome characterized by persistent airflow limitation
with several features usually associated with asthma and
COPD. Studies suggest that patients with ACOS share
the same demographic features and exhibit similar patterns
on pulmonary function test as those with only COPD.
Furthermore, patients with asthma are at a significant
risk for the future development of COPD, which in turn
may accelerate ACOS (3). Therefore, this overlap has
challenged the differential diagnosis of COPD and asthma
with persistent airflow limitation, especially in smokers and
geriatric patients. To overcome this challenge, the scientific
committee of GINA and GOLD has jointly set guidelines
on systematic diagnosis approach for identification of
respiratory diseases in 2014, which were revisited in 2015.
These guidelines elaborate the clinical features of asthma and
COPD, features that favor the development of asthma or
COPD, and also diagnosis based on spirometric differences.

The syndromic diagnosis is mainly a 3-step approach:

% Assemble the features that favor a diagnosis of asthma
or of COPD;

% Compare the number of features in favor of a
diagnosis of asthma or a diagnosis of COPD;

% Consider the level of certainty around the diagnosis
of asthma or COPD, or whether there are features of
both, suggesting ACOS (30).

Patients aged >40 years with respiratory symptoms
including external dyspnea, persistent airflow limitation
not fully reversible, a history of doctor-diagnosed asthma,
allergies or familial history of asthma and/or exposure
to noxious exposures, chest X-rays similar to COPD,
more common exacerbations than COPD, and presence
of eosinophils and/or neutrophils in sputum are the
major diagnostic features of ACOS suggested by GINA
and GOLD (30). However, the joint committee urges a
need for more research on the clinical and physiological
characteristics, biomarkers, outcomes, and underlying
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mechanisms with broader population groups with
respiratory symptoms to strengthen the existing knowledge
on ACOS.

Several researchers have been extensively studying on the
differential diagnosis of ACOS from asthma and COPD.
Xie et al. reported that asthmatic patients with a high
emphysema index fulfill the features of ACOS, as described
in the GINA and GOLD guidelines, suggesting quantitative
CT measurements of emphysema in diagnosing ACOS (31).
Furthermore, when the quality of life was studied as a
feature of differential diagnosis, patients with ACOS
reported higher disease impacts and dyspnea sensation not
proportional to the severity of airflow limitation (32).

Given the fact that patients with ACOS are often
excluded from asthma and COPD clinical trials, there is a
lack of available evidence on the clinical features of ACOS.
In our opinion, insights from the current study will aid in
redefining the guidelines in China for optimum benefits
in the management of ACOS as it exhibits greater risks of
acute respiratory events in all age groups for both women
and men (20).

Our study has several strengths: It adds significant data
to the existing knowledge pertaining to not only ACOS but
also asthma and COPD. It we will be analyzing the records
of physician-diagnosed diseases rather than patient-reported
diagnoses and outcomes, which will depict real-world
situation of China. Moreover, this is the first observational
study to detect the ACOS situation in China conducted across
20 sites, which will depict the current status of ACOS and
will improve the knowledge of physicians. Exacerbation rates
will be analyzed by using Poisson regression model, which is
the recommended method for analyzing exacerbations (33).
Nevertheless, our study also has a limitation of being a non-
interventional trial, because of which, not all variables may be
collected in all the enrolled patients.

The current treatment guidelines provide scant evidence
for the management of ACOS in patients (34); the outcomes
of current study may be of prime interest to physicians in
defining the clinical features of ACOS, which may in turn
aid in deciding effective treatment strategies and improving
the clinical outcomes. The present study will also consider
the key clinical features defined by the Spanish guideline
for COPD (GesEPOC) (35) and the ACOS consensus
statement (36) for a post-hoc analysis.

In summary, the findings may provide a comprehensive
understanding of significant clinical impact depicted by
ACOS and will emphasize the need for clear diagnostic
criteria to provide the optimal and cost-effective
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management approaches for patients with ACOS.
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