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Abstract 
Introduction: Although asthma and chronic obstructive pulmonary disease (COPD) differ in 

origin, they share similar physiological features and may clinically co-exist as so-called 

asthma–COPD overlap syndrome (ACOS). Patients with ACOS experience more rapid 

decline in lung function, frequent exacerbations, have poorer health-related quality-of-life 

(HRQoL) outcomes, and may require a different treatment and early introduction of inhaled 

corticosteroids (ICS) could be justified This study aimed to: Compare between COPD 

patients who fulfill the criteria of ACOS and those COPD patients without such features as 

regard the clinical and functional parameters. Patient and methods: 60 stable COPD patients 

were divide into two groups: group A (pure COPD) and group B (ACOS). ACOS was 

diagnosed when compatible with any of the following two diagnostic criteria: Post-

bronchodilator FEV/FVC <70% and either history of bronchial asthma before age of 40 years 

old or reversibility of FEV1 after bronchodilator ≥ 200 ml and 12% plus wheezy chest in the 

last year. The two groups were compared as regard clinical and functional parameters. 

Results: There was no significant difference between ACOS patients and pure COPD patients 

as regard sex, age, smoking history, dyspnea, exacerbations or most PFTs. ACOS patients had 

more atopic manifestations, higher FVC postbronchodilator and higher CAT(COPD 

Assessment test) score. Conclusion: This study demonstrated that there was no significant 

difference between ACOS and COPD pateints except for history of atopy and higher CAT 

score in ACOS pateints. 
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Introduction 
Asthma and chronic obstructive pulmonary 

disease (COPD) are two major obstructive 

airway diseases. They are characterized by 

chronic inflammation and airway remo-

deling, but they differ in the patterns of 

inflammation, the structures affected and 

the prime anatomic site at which patho-

logical changes occur
1
. Although their 

pathogeneses differ in origin, they share 

similar physiological features and may 

clinically co-exist as so-called asthma–

COPD overlap syndrome (ACOS)
2,3

. A 

joint project of Global Initiative for Asthma 

(GINA) and Global Initiative for Chronic 

Obstructive Lung Disease (GOLD) 

provides a clinical description of asthma–

COPD overlap syndrome (ACOS) as 

follows
4
. Patients with ACOS experience  

more rapid decline in lung function, 

frequent exacerbations, have poorer health-

related quality-of-life (HRQoL) outcomes,  

 

and require a large amount of medical 

resources compared to patients with asthma 

or COPD alone
5,6

. In 2007, the Canadian 

guidelines for COPD recognized that 

patients with COPD and an asthma compo-

nent may require a different treatment and 

early introduction of inhaled corticosteroids 

(ICS) could be justified 
7
. This specific and 

differential treatment justifies the efforts to 

identify the subgroup of patients with 

ACOS from the large population of patients 

with COPD.  

 

As a result, this outcast syndrome has 

become an active area of research. 
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Aim of work: 
Compare between COPD patients who 

fulfill the criteria of ACOS and those 

COPD patients without such features as 

regard the clinical and functional 

parameters. 

 

Patients and methods 
This cross-sectional study was performed 

on 60 stable COPD patients randomly 

selected from patients who sought medical 

advice in the outpatient clinics of Chest 

department of Minia Cardiothoracic 

University Hospital during the period from 

September 2015 to September 2016. 

 

Inclusion criteria:  patients over 40 years 

old with clinical and functional diagnosis of 

COPD based on GOLD, 2016 citeria
8
. 

Exclusion criteria: patients with acute 

exacerbation of COPD at the time of the 

study,  congestive heart failure, patients 

with any obvious abnormal lung paren-

chymal lesions on chest radiograph like 

interstitial pneumonias, air space shadows, 

fibrocystic lesions, patients with lung 

cancer or with infectious diseases including 

lung tuberculosis. 

 

All subjects were subjected to the 

following: detailed history taken from 

patients or their relatives, The grade of 

dyspnea was determined by using the 

modified Medical Research Council 

(mMRC) dyspnea scale, detailed general 

and local chest examination, CAT (COPD 

Assessment test)
 9

, plain chest X-ray (PA 

view), arterial blood gas analysis (ABG), 

Routine laboratory investigations including 

(CBC, Renal and liver function tests, C-

Reactive Protein) and spirometry. COPD 

severity was defined as mild when post-

bronchodilator FEV1 ≥ 80% predicted, 

moderate when post-bronchodilator FEV1 

from 50-79% predicted, severe when post-

bronchodilator FEV1 from 30-49% 

predicted, very severe when post-broncho-

dilator FEV1 <30% predicted.
8 

COPD 

combined assessment for severity according 

to
 8
 was assessed in all patients.  

 

In this study, we diagnosed ACOS when 

compatible with any of the following two 

diagnostic criteria: 

1- Post-bronchodilator FEV/FVC <70% 

and history of bronchial asthma before age 

of 40 years old)
2
. 

2- Post-bronchodilator FEV/FVC <70% 

and reversibility of FEV1 after broncho-

dilator ≥ 200 ml and 12% plus wheezy 

chest in the last year 
10

. 

 

According to this method, the 60 patients 

were classified into 2 groups: 

Group A: patients with COPD alone (Pure 

COPD), and Group B: patients with 

ACOS. So, the two groups were compared 

as regard clinical and functional parameters. 

 

Results 
Table (1): Demographic data of the studied groups (Group A with pure COPD, Group B 

with ACOS)  

 

Variable Group A 

Pure COPD 
Group B 

ACOS 
p value 

Number (%) 36 (60%) 24 (40%)  

Age (years) 

Mean± SD 

 

63.05±7.64 

 

60.13±9.43 
0.21 

Sex Number (%) 

               Male   

Female  

 

29 (80.5%) 

7 (19.5%) 

 

18(75%) 

6 (25%) 
0.61 

Smoking Number (%) 

Non smokers  

          Smokers  

 

9 (25%) 

27 (75%) 

 

8   (33.3%) 

16 (66.7 %) 
0.49 
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Table (2): Clinical characteristics of the studied groups 

 

Variable Group A  Group B p value 

MMRC Grade 

Grade I 

Grade II  

Grade III 

Grade IV  

 

2 (5.5%) 

11(30.5%) 

22(61.2%) 

1(2.8%) 

 

2 (8.3%) 

9 (37.5%) 

12 (50%) 

1(4.2%) 

 

 

0.82 

Wheezing 22 ( 61%) 16 (66%) 0.91 

Number  of 

exacerbations last year 

             Range 

Mean± SD 

 

 

0-4 

1.50±1.18 

 

 

0-4 

2.04± 1.33 

 

 

0.06 

 CAT score 

             Range 

Mean± SD 

 

8-30 

18.75±4.08 

 

8-35 

24.79±7.36 

 

0.001* 

+ve family history 5 (13.8%) 7 (29.2%) 0.19 

History of Atopy 2(5.5%) 7 (29%) 0.02* 

Combined ICS/LABA  18(50%) 15(62.5%) 0.34 

LABA only 6 (16.7% ) 0 0.07 

 

Table (3):  PFTs and GOLD classification of the studied groups 

 

Variable Group A Group B p value 

FEV1 % predicted  

Prebronchodilator  

Mean± SD 

 

37.69±17.79 

 

36.33±12.39 

 

0.74 

FEV1 % predicted  

Postbronchodilator  

Mean± SD 

 

39.33±18.50 

 

47.25±15.40 

 

0.07 

FVC % predicted  

Prebronchodilator  

Mean± SD 
55.50±17.78 53.66±12.28 

 

0.66 

FVC % predicted  

Postbronchodilator 

Mean± SD 

 

56.64±17.69 

 

68.63±13.93 

 

0.005* 

FEV1.Change (ml) 

Mean± SD 
 

50.27±94.06 

 

250.41±164.75 

 

0.0001* 

FEV1%Change 

Mean± SD 

 

4.65±9.69 

 

29.75±19.25 

 

0.0001* 

FEF25-75  % predicted  

Prebronchodilator 

Mean± SD 

 

31.30±15.92 

 

31.95±14.92 

 

0.70 

FEF25-75  % predicted  

Postbronchodilator 

Mean± SD 

 

35.89±18.32 

 

36.50±11.34 

 

0.52 

GOLD stage 

II 

III 

IV 

 

10 (27.8%) 

9 (25%) 

17 (47.2%) 

 

10 (41.7%) 

9 (37.5%) 

5 (20.8%) 

 

0.09 
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Table (4): COPD combined assessment of severity of studied groups 

 

Variable Group A Group B p value 

Class A 2 (5.5%) 2(8.3%) 0.95 

Class B 8(22.2%) 4(16.7%) 0.73 

Class D 26 (72.3%) 18(75%) 0.81 

 

 

Discussion 
Recognizing and understanding the 

Asthma-COPD overlap syndrome may 

offer new insight into the mechanisms and 

treatment of chronic airway inflammatory 

diseases. There is no generally agreed term 

or defining features for this category of 

chronic airflow limitation
(11)

. 

 

According to the criteria used in this study, 

the demographic data showed that there was 

no significant difference between ACOS 

patients and pure COPD patients as regard 

sex, age, smoking history and this comes in 

agreement with Nguyen et al.,
 (12)

 and 

Suzuki et al.,
(13)

.  

 

On the other hand, Hardin.,
(2)

 and 

Barrecheguren et al.,
(14)

 observed that 

ACOS patients are usually younger, more 

frequently females and they have had lower 

smoking exposure compared to COPD 

patients. 

  

In the present study, there was no signifi-

cant difference in disease severity when 

assessed by dyspnea or exacerbations 

between patients with pure COPD and 

patients with ACOS. This was in contrast 

with several general population studies or 

administrative databases as Menezes et al.,
 

(10) 
  and Miravitlles et al.,

(15) 
 who observed 

that ACOS is associated with increased 

severity, as indicated by more frequent 

exacerbations. COPD patients recruited in 

the Menezes et al., study had higher post-

bronchodilator FEV1% than the present 

study with a mean of 82 %. As a result, the 

rate of exacerbations COPD group in 

Menezes study was relatively low (5%). 

This may explain why the rate of acute 

exacerbations was higher in the ACOS 

group in Menezes study. Our study comes  

in agreement with Caillaud et al., Izquierdo-

Alonso et al.,
(16,17)

 who observed no 

statistically significant difference in number 

of exacerbations between ACOS and pure 

COPD patients. 
 

In the present study CAT score was 

significantly higher in the ACOS group 

than the pure COPD group of patients. This 

comes in agreement with Suzuki et al., 

2015 
(13)

 who found that ACOS patients had 

higher CAT scores compared to those with 

COPD when compared 40 ACOS and 100 

pure COPD patients. On the other hand, 

Kobayashi et al.,
(18)

  found no significant 

difference between 37 ACOS and 220 pure 

COPD patients  as regard CAT score. The 

much higher number of patients included in 

that study compared with the present one 

must be taken into consideration. 

 

The result of the present study comes in 

agreement with Kurashima et al.,
(19) 

who 

found that the total CAT scores were 

significantly higher in patients with ACOS 

than in patients with pure COPD. 
 

The present study revealed that ACOS 

patients had more atopic manifestations 

than pure COPD patients. This comes in the 

same line with Caillaud et al., study
(16)

 

which found that ACOS patients have more 

atopic features like allergic rhinitis, atopic 

dermatitis, and atopic asthma than pure 

COPD patients.  
 

Ji-Young et al.,
(20)  

compared skin prick test 

(SPT) responses in pure COPD patients and 

ACOS patients and they observed that the 

overall positive rate was significantly 

higher in ACOS than in pure COPD. This 

reflects some sort of atopy in ACOS 

patients and this gives some support to our 

results.  
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On comparing pulmonary functions 

between ACOS and pure COPD patients, 

we observed no statistically significant 

difference in lung functions except for the 

post bronchodilator FVC% and in the 

FEV1% change post bronchodilator which 

were significantly much higher in the 

ACOS group than the pure COPD group. 

This was supported by Kitaguchi et al.,
(21)

  

and Miravitlles et al.,
(15)

 who found no 

significant difference between ACOS and 

pure COPD patients regarding these para-

meters. The higher post bronchodilator 

FVC and the higher FVC % change post 

bronchodilator in the ACOS group com-

pared with the pure COPD patients in the 

present study can reflect more benefit of the 

bronchodilator therapy namely the beta 2 

agonists in the ACOS patients
 (22)

. 

 

Our results comes in contrast to Menezes et 

al.,
(10)

 who revealed worse pulmonary 

functions in ACOS patients than COPD 

patients. This can be explained by the large 

number of patients included in that study as 

they compared 767 COPD patients with 90 

ACOS patients.  

 

In our study we observed no significant 

difference between the two groups as regard 

using ICS. This comes in contrast with 

Izquierdo-Alonso., 2013
(17)

 and Rhee et al., 

2014
(6)

 who reported that inhaled cortico-

steroids (ICS) were used more frequently in 

ACOS patients than in the COPD patients. 

This may be explained by the fact that most 

of our patients were classified as class “D” 

and according to GOLD guidelines, they 

need ICS in their treatment regardless their 

phenotype. Longitudinal studies are needed 

to better examine the response to ICS in 

ACOS compared to COPD alone. 

 

Conclusion 
This study demonstrated that there was no 

statistically significant difference between 

ACOS and pure COPD patients except for 

history of atopy, higher CAT score, higher 

FVC% post bronchodilator and higher 

FEV1 % change in the post bronchodilator 

test in the ACOS group than in the pure 

COPD one. One of the important findings 

in this study is the lack of any significant 

difference between both groups in the rate 

of acute exacerbations. 

 

Recommendation:  
Longitudinal studies are needed to better 

define the clinical implications of ACOS 

with respect to the long-term outcome and 

treatment of ACOS and its sub-phenotypes 

compared to pure asthma or pure COPD. 

Higher number of COPD patients are 

needed to be studied. 
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