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Introduction:

Asthma-COPD overlap syndrome (ACOS) has
been recently described by international

guidelines. A stepwise approach to diagnosis
using usual features of both diseases is
recommended although its clinical application
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Abstract:
Background: Asthma-COPD overlap syndrome (ACOS) has been recently described by
international guidelines. Chronic obstructive pulmonary disease (COPD) is a
heterogeneous disease in which the clinical presentation and prognosis vary according
to the phenotype. Methods: To identify patients with ACOS, a cohort of well-characterized
patients with COPD. Evaluated the presence of specific characteristics associated with
asthma in this COPD cohort, divided into major criteria (bronchodilator test > 400 mL
and 15% and past medical history of asthma) and minor criteria (blood eosinophils >
5%, IgE > 100 IU/mL, or two separate bronchodilator tests > 200 mL and 12%). ACOS
defined by the presence of one major criterion or two minor criteria. Baseline
characteristics, health status (COPD Assessment Test [CAT]), BMI, airflow obstruction,
dyspnea, and exercise capacity (BODE) index, rate of exacerbations. Results: Regarding
symptoms, sputum production was found 44(58.7%) in ACOS group and 58(55.2%) in
non ACOS group. Dyspnea (mMRC scale > 2) was found 34(45.3%) in ACOS group and
50 (47.6%) in non ACOS group. Mean FEV1 % predicted was found 62.3±17.8 % in ACOS
group and 60.7±19.9 % in non ACOS group. Mean FVC % predicted was found 85.7±18.3
% and 86.7±22.5 % in ACOS group and non ACOS group respectively. Mean FEV1/FVC
was found 54.6±11.1 in ACOS group and 53.1±11.4 in non ACOS group. Majority
41(54.7%) had II mild stage in ACOS group and 50(47.6%) in non ACOS group. Majority
49(65.3%) patients had bode index 0-2 in ACOS group and 64(61.0%) in non ACOS group.
Conclusion: Long-acting muscarinic antagonist was statistically significant between
ACOS group and non ACOS group. Majority patients had bronchodilator reversibility
in ACOS group. Serum IgE- Immunoglobulin E was found significantly higher in ACOS
group than non ACOS group.
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is difficult.1 Chronic obstructive pulmonary
disease (COPD) is a heterogeneous disease in
which the clinical presentation and prognosis
vary according to the phenotype. In the last
years, one of the phenotypes of COPD, that is
recognized as the Asthma-COPD Overlap (ACO)
has received increasing attention.2

In respiratory medicine, the term overlap
syndrome has been applied both to the
association between obstructive sleep apnoea
and chronic obstructive pulmonary disease
(COPD)3 and to patients with features of both
asthma and COPD (asthma–COPD overlap
syndrome [ACOS]).4,5 Features of both asthma
and COPD are common in a significant
proportion of adult and elderly patients who
present with symptoms of a chronic airways
disease. The precise proportion of patients with
features of both diseases is highly variable, and
prevalence rates between 15% and 55% have
been reported depending on the diagnostic
criteria applied.6,7 Notably, concurrent doctor-
diagnosed asthma and COPD has been reported
in between 15% and 20% of patients.8,9 Globally,
the prevalence of ACOS reported varies greatly
due to the different diagnostic criteria used.
Different epidemiological studies in which ACOS
is defined as patients with COPD diagnosed with
asthma before the age of 40 described
prevalences of 13% and 17%.1,10 Using the same
definition, a multicenter, cross-sectional,
observational study carried out in Spain
including 3125 patients with COPD in primary
care and specialized centers reported a
prevalence of ACO of 15.9%.11 The prevalence
of ACO was determined to be between 1.6 and
4.5% in the general adult population and between
15% and 25 % in the adult population with COPD.
Most research of treatments for airways
diseases has been restricted to patients who
meet standard definitions of either chronic
obstructive pulmonary disease (COPD) or
asthma, yet to distinguish COPD from asthma
in adult patients who have clinical features of
both can be challenging. Treatment guidelines
provide scant advice on how such patients should
be managed. With increasing recognition that
asthma and COPD are heterogeneous diseases,
attention has been directed to the needs of a
group of patients with what is now termed
asthma–COPD overlap syndrome (ACOS),
particularly in view of the high morbidity in this

population.12

Materials and Methods:

To identify patients with ACOS, a cohort of well-
characterized patients with COPD. COPD was
defined by smoking history e”10 pack-years and
a postbronchodilator FEV1/FVC < 0.7 after 400
µg of inhaled salbutamol. The main goal of the
study is to perform a multidimensional
evaluation of patients with COPD to better define
its natural history and potential clinical
phenotypes. The recruitment period was between
August 01, 2017, and January 31, 2018. Shaheed
Suhrawardy Medical College Hospital, Dhaka.
Patients were divided in to two groups 75 were
ACOS and 105 were non ACOS, patients are
currently in the follow-up period, but data
analyzed in the present study come from the
baseline assessments. Demographic and clinical
data, evaluated at baselaine included
anthropometric data (age, sex, and BMI),
previous history of doctor-diagnosed asthma and
atopy, comorbidities (Charlson index), smoking
history, dyspnea (modified Medical Research
Council [mMRC] scale), exacerbations in the
previous year, health status by the validated of
the COPD Assessment Test (CAT) and Clinical
COPD Questionnaire, anxiety and depression
(hospital anxiety and depression [HAD] scale),
pharmacologic treatments spirometry, exercise
capacity (6-min walking distance [6MWD]), and
BMI, airflow obstruction, dyspnea, and exercise
capacity (BODE) index. All patients signed an
informed and written consent form. Patient data
were anonymized in a database with a
hierarchical access control to guarantee secure
information access.

Results:

A total of 180 patients were included, among
them 75 patients were ACOS and 105 were non
ACOS. The mean age was found 61.5±9.3 years
in ACOS group and 63.4±8.9 years in no ACOS
group. Female was found 11(14.7%) in ACOS
group and 17(16.2%) in non ACOS group.
Smoking pack per year was found 52.3±24.3 in
ACOS group and 55.5±26.7 in non ACOS group.
Active smoker was found 28 (37.3%) in ACOS
group and 31(29.5%) in non ACOS group. Mean
BMI was found 23.6±2.5 kg/m2 in ACOS group
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Table-I

Sociodemographic and Clinical Characteristics of the population, According
to the fulfillment of ACOS criteria

Characteristics ACOS (n=75) Non ACOS (n=105) Pvalue

Age (years) 61.5±9.3 63.4±8.9 0.16ns

Sex (Female) 11 (14.7) 17(16.2%) 0.78ns

Smoking pack (year) 52.3±24.3 55.5±26.7 0.41ns

Active smoker 28 (37.3%) 31(29.5%) 0.62ns

BMI (kg/m2) 23.6±2.5 22.9±2.7 0.08ns

Symptoms
     Sputum production 44 (58.7%) 58 (55.2%) 0.64ns

     Dyspnea (mMRC         scale >2) 34 (45.3%) 50 (47.6%) 0.76ns

Charlson index 1.24±1.47 1.28±1.55 0.86ns

FEV1 % predicted 62.3±17.8 60.7±19.9 0.57ns

FVC % predicted 85.7±18.3 86.7±22.5 0.75ns

FEV1/FVC 54.6±11.1 53.1±11.4 0.38ns

GOLD stage
    I Mild 13 (17.3%) 18 (17.1%) 0.70ns

    II Mild 41 (54.7%) 50 (47.6%)
    III Severe 15 (20.0%) 24 (22.9%)
    IV very severe 6 (8.0%) 13 (12.4%)
Bode index 1.85±1.72 2.02±1.87 0.53ns

    0-2 49 (65.3%) 64 (61.0%) 0.09ns

    3-4 21 (28.0%) 22 (21.0%)
    5-6 3 (4.0%) 16 (15.2%)
    7-10 2 (2.7%) 3 (2.9%)
Long-acting muscarinic antagonist 47 (62.7%) 80 (76.2%) 0.04s

Long-acting ²-agonist 55 (73.3%) 78 (74.3%) 0.88ns

Inhaled corticosteroids 47 (62.7%) 75 (71.4%) 0.21ns

Theophylline 4 (5.3%) 11 (10.5%) 0.21ns

ACOS-Asthma-COPD overlap syndrome, BMI-Body mass index, FEV1=Forced expiratory volume1, GOLD = Global Initiative for
Chronic Obstructive Lung Disease FVC-Forced vital capacity; s=significant; ns=not significant; P value reached from unpaired
and Chi square test.
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Fig.-1: Sex distribution of ACOS patients Fig.-2: Sex distribution of Non ACOS patients
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and 22.9±2.7 kg/m2 in non ACOS group (Table
I). Regarding symptoms, sputum production
was found 44(58.7%) in ACOS group and
58(55.2%) in non ACOS group. Dyspnea (mMRC
scale > 2) was found 34(45.3%) in ACOS group
and 50 (47.6%) in non ACOS group (Table I).
Mean charlson index was found 1.24±1.47 in
ACOS group and 1.28±1.55 in non ACOS group.
Mean FEV1 % predicted was found 62.3±17.8 %
in ACOS group and 60.7±19.9 % in non ACOS
group. Mean FVC % predicted was found
85.7±18.3 % and 86.7±22.5 % in ACOS group
and non ACOS group respectively. Mean FEV1/
FVC was found 54.6±11.1 in ACOS group and
53.1±11.4 in non ACOS group (Table I).
Regarding GOLD stage, majority 41(54.7%) had
II mild stage in ACOS group and 50(47.6%) in
non ACOS group. Majority 49(65.3%) patients
had body index 0-2 in ACOS group and 64(61.0%)
in non ACOS group. Fourty seven (62.7%)

patients had long-acting muscarinic antagonist
in ACOS group and 80(76.2%) in non ACOS
group. Fifty five (73.3%) patients had long acting
²-agonist in ACOS group and 78(74.3%) in non
ACOS group. Fourty seven (62.7%) patients had
inhaled corticosteroids in ACOS group and
75(71.4%) in non ACOS group. Four (5.3%)
patients had theophylline in ACOS group and
11(10.5%) in non ACOS group (Table I). Long-
acting muscarinic antagonist was statistically
significant (p<0.05) between two groups (Table
I). Majority 28(37.3%) patients had
bronchodilator reversibility in ACOS group and
majority 94(89.5%)  patients had no
bronchodilator reversibility in non ACOS group.
Diagnosis of asthma was found 17(22.7%) in
ACOS group and not found in non ACOS group.
Fourty nine (65.3%) patients had IgE serum <
100 in ACOS group and 21(20.0%) in non ACOS
group. Mean serum IgE was found 207.2±217 in

Fig.-3: Bronchodilator reversibility of the patients.

Table-II

Differential Characteristics of Patients with COPD Fulfilling the Criteria for ACOS

Characteristics ACOS(n=75) Non ACOS(n=105) Pvalue

Bronchodilator reversibility
No BDR 28 (37.3%) 94 (89.5%)
Minor (>200 mL and >12%) 24 (32.0%) 11 (10.5%) 0.001s

Major (>400 mL and >15%) 23 (30.7%) 0 (0.0)
Diagnosis of asthma  17 (22.7%) 0 (0.0) 0.001s

IgE serum >100 49 (65.3%) 21 (20.0%) 0.001s

IgE serum 207.2±217 115.9±275 0.001s

Eosinophils blood > 5% 25 (33.3%) 7 (6.7%) 0.001s

Eosinophils blood >3% 39 (52.0%) 28 (26.7%) 0.001s

Eosinophils blood 3.59±2.3 2.45±1.37 0.001s

Chronic bronchitis 46 (61.3%) 62 (59.0%) 0.758ns

IgE- Immunoglobulin E
s=significant; ns=not significant
P value reached from unpaired and Chi square test
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ACOS group and 115.9±275 in non ACOS group.
Eosinophils blood > 5% was found 25(33.3%) in
ACOS group and 7(6.7%) in non ACOS group.
Eosinophils blood >3% was 39(52.0%) in ACOS
group and 28(26.7%) in non ACOS group. Mean
eosinophils blood was found 3.59±2.3 in ACOS
group and 2.45±1.37 in non ACOS group. The
difference were statistically significant (p<0.05)
between two groups (Table II).

Discussion:

In present study observed that the mean age
was found 61.5±9.3 years in ACOS group and
63.4±8.9 years in no ACOS group. Female was
found 11(14.7%) in ACOS group and 17(16.2%)
in non ACOS group. Smoking pack per year was
found 52.3±24.3 in ACOS group and 55.5±26.7 in
non ACOS group. Active smoker was found 28
(37.3%) in ACOS group and 31(29.5%) in non
ACOS group. Mean BMI was found 23.6±2.5 kg/
m2 in ACOS group and 22.9±2.7 kg/m2 in non
ACOS group. Regarding symptoms, sputum
production was found 44(58.7%) in ACOS group
and 58(55.2%) in non ACOS group. Dyspnea
(mMRC scale > 2) was found 34(45.3%) in ACOS
group and 50 (47.6%) in non ACOS group. Mean
charlson index was found 1.24±1.47 in ACOS
group and 1.28±1.55 in non ACOS group. Mean
FEV1 % predicted was found 62.3±17.8 % in ACOS
group and 60.7±19.9 % in non ACOS group. Mean
FVC % predicted was found 85.7±18.3 % and
86.7±22.5 % in ACOS group and non ACOS group
respectively. Mean FEV1/FVC was found
54.6±11.1 in ACOS group and 53.1±11.4 in non
ACOS group. Similar observation was found
Baarnes et al.13 mean age was found 63.0±10.5
years in COPD group and 56.2±11.7 years in non
COPD group. Mean FEV1 (% pred) was found
71.1±19.1 in COPD group and 92.5±17.5 in non
COPD group. Regarding GOLD stage, majority
41(54.7%) had II mild stage in ACOS group and
50(47.6%) in non ACOS group. Majority
49(65.3%) patients had bode index 0-2 in ACOS
group and 64(61.0%) in non ACOS group. Fourty
seven (62.7%) patients had long-acting
muscarinic antagonist in ACOS group and
80(76.2%) in non ACOS group. Fifty five (73.3%)
patients had long acting ²-agonist in ACOS group
and 78(74.3%) in non ACOS group. Fourty seven
(62.7%) patients had inhaled corticosteroids in
ACOS group and 75(71.4%) in non ACOS group.

Four (5.3%) patients had teophylline in ACOS
group and 11(10.5%) in non ACOS group. Long-
acting muscarinic antagonist was statistically
significant (p<0.05) between two groups.

In Sugimoto et al.14 study reported that a total
of 70 ACOS cases were identified. There were
58(83%) male patients, the mean age was
70.0±11.0 years. Sugimoto et al. study conducted
a case-control study using 32 patients with ACOS
exacerbations (ACO Sex) and 38 controls which
had no exacerbations. Asthma severity was a
significant risk factor for ACOS-ex. The age, sex,
Body Mass Index, GOLD stage and smoking
status adjusted odds ratio for moderate and
severe persistent as compared with mild
intermittent were 5.24(95% CI, 1.27-21.6, p<0.05)
and 12.9 (95% CI, 1.10-149.9, p<0.05),
respectively. de Marco et al.15 study revealed
that the subjects with current asthma alone were
younger (mean±SD 33.6±7.2 years) and more
likely to be women than subjects in the other
groups (table 2), while subjects with COPD were
the oldest (36.0±6.5 years). Smoking was more
frequent among subjects with ACOS or COPD.
Among lifetime smokers, the prevalence of heavy
smoking (~*15 pack-years) was 51.5% for subjects
with COPD alone (median (interquartile range)
16.8 (15.9) pack-years), and it ranged from 27.1%
(healthy 9.8 (13.8) pack-years) to 35.1% (ACOS
10.3 (20.1) pack-years) in the other groups
(p<0.001). In study of Cosio et al.1 observed that
Patients with ACOS defined by one major
criteria or two minor criteria were not different
by age (P=0.170) or sex (P=0.076) but there were
significant differences by blood eosinophils (P
<0.01) and IgE (P< 0.05). As expected from a
population with COPD, patients were
predominantly male, with predominantly mild
to moderate disease assessed by lung function
or BODE and with high prevalence of respiratory
symptoms. Out of all comparisons, no
statistically significant differences between
patients with ACOS and those without ACOS
were found, although there was a trend for higher
disease severity in patients without ACOS
(proportion of patients with BODE index e”5 was
6.7% vs 19.5%). Similarly, no differences in
comorbidities were found between both groups,
other than past diagnosis of asthma. The
treatments that these patients were receiving
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by the time of recruitment were similar for
inhaled therapies in both groups, except for long-
acting antimuscarinic agents (LAMAs) that were
less frequently used in the ACOS group. Seventy-
nine patients (63.2%) in the ACOS group were
receiving inhaled corticosteroids. Oral
theophylline was also prescribed significantly
less frequently in the ACOS group (P < .05). In a
sensitivity analysis, the significant differences
observed when comparing ACOS to patients
without ACOS in use of LAMA and theophylline
were rendered non significant when stratifying
by GOLD severity spirometry thresholds mild
and moderate (I and II) vs severe and very
severe (III and IV), with P values for LAMA 0.081
and 0.188, while 0.115 and 0.249 for theophylline.

In current study revealed that the majority
28(37.3%) patients had no bronchodilator
reversibility in ACOS group and 94(89.5%) in non
ACOS group. Diagnosis of asthma was found
17(22.7%) in ACOS group and not found in non
ACOS group. Fourty nine (65.3%) patients had
IgE serum < 100 in ACOS group and 21(20.0%)
in non ACOS group. Mean serum IgE was found
207.2±217 in ACOS group and 115.9±275 in non
ACOS group. Eosinophils blood > 5% was found
25(33.3%) in ACOS group and 7(6.7%) in non
ACOS group. Eosinophils blood >3% was
39(52.0%) in ACOS group and 28(26.7%) in non
ACOS group. Mean eosinophils blood was found
3.59±2.3 in ACOS group and 2.45±1.37 in non
ACOS group. The difference were statistically
significant (p<0.05) between two groups. Cosio
et al.1 study showed Fourty six (36.8%) patients
had no bronchodilator reversibility in ACOS
group and 633(89.7%) in non ACOS group.
Diagnosis of asthma was found 28(31.2%) in
ACOS group and not found in non ACOS group.
Seventy (65.4%) patients had IgE serum < 100
in ACOS group and 88(19.8%) in non ACOS
group. Mean serum IgE was found 206.6±232 in
ACOS group and 115.7±273 in non ACOS group.
Eosinophils blood > 5% was found 39(32.5%) in
ACOS group and 34(5.2%) in non ACOS group.
Eosinophils blood >3% was 61(50.8%) in ACOS
group and 174(26.7%) in non ACOS group. Mean
eosinophils blood was found 3.56±2.2 in ACOS
group and 2.40±1.38 in non ACOS group. The
difference were statistically significant (p<0.05)

between two group. Following the proposed
ACOS criteria, 66 patients would be diagnosed
with ACOS by fulfilling one major criterion (28
patients with previous diagnosis of asthma and
39 with a bronchodilator response to albuterol
higher than 15% or 400 mL) and 59 patients with
two minor criteria. A Venn diagram with squares
proportional to the weight of the major criteria
in this population and with circles showing the
overlap between minor criteria was built. In
contrast, there is increasing awareness of the
role of eosinophils in some types of patients with
COPD, and blood eosinophilia has been identified
as a surrogate marker of response to steroids in
patients with COPD.16

Conclusion:

Long-acting muscarinic antagonist was
statistically significant between ACOS group and
non ACOS group. Majority patients had
bronchodilator reversibility in ACOS group.
Serum IgE- Immunoglobulin E was found
significantly higher in ACOS group than non
ACOS group. The study has been conducted on
centre with a small sample size. So the study
findings are not generalized in large scale and
represent in whole country. Further large scale
and multi centre study should be conducted to
get the whole country scenario.
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