
Letter to the Editor

Prevalence and clinical features of asthma-COPD overlap in patients
with COPD not using inhaled corticosteroids

Dear Editor,

Various studies have been conducted on severity, frequency of
acute exacerbations, and the prognosis of ashtma-COPD overlap
(ACO), however, it is controversial whether ACO has more clinical
symptoms than COPD.1e4 In these studies, most patients with
ACO had already undergone ICS treatment, which may have
masked the clinical features of asthma in ACO; especially, ICS de-
creases the risk of exacerbations and improves asthma control
and lung function in patients with asthma.5 The prevalence and
clinical features of patients with ICS-naive ACO, i.e., patients with
ACO who were unaffected by ICS have not been examined.

This was a multicenter, cross-sectional study conducted be-
tween March 2019 and March 2020. We investigated the preva-
lence and clinical features of ACO among 197 outpatients with
COPD who had been followed for at least 1 year at each hospital.
Diagnoses of COPD were made according to the Global Initiative
for Chronic Obstructive Lung Disease criteria.6 The following inclu-
sion criteria were applied: age �40 years, smoking history of �10
pack-years, previous treatment with a bronchodilator for longer
than 1 year, and consent to participate in this study. The following
exclusion criteria were also applied: acute exacerbation of COPD
within a 4-week period, presence of current asthma diagnosed
by a respiratory specialist, regular prescription of ICS or oral corti-
costeroids, concomitant chronic respiratory diseases, and an
inability to read and understand the questionnaires. Among the
229 patients with COPD enrolled in this study, 32 were excluded:
26 had used ICS within the past year, 3 were unable to accurately
answer the questionnaire, 2 were unable to perform the fractional
exhaled nitric oxide (FeNO) test, and 1 had a confirmed lung can-
cer diagnosis. ACO diagnosis was performed using the Japanese
ACO guideline,7,8 as described in Supplementary Table 1. If they
met two or more major criteria, or one major criterion with two
or more minor “features of asthma” criteria, they were diagnosed
with ACO. COPD exacerbation was defined as the acute worsening
of respiratory symptoms, and the frequency was assessed within
the past one year. Moderate COPD exacerbation was defined as
an exacerbation that required the administration of antibiotics
and/or systemic steroids but no hospitalization, and severe COPD
exacerbation was defined as an exacerbation requiring
hospitalization.

In total, 197 patients with COPD (males, 86.3%) with a median
age of 74.0 years (IQR, 69e79 years) were enrolled in this study
(Supplementary Table 2). Of the 197 patients, 38 (19.3%) met the

ACO diagnostic criteria. There were no statistical differences in
age, sex, mood disorders, smoking habit, pack years of smoking,
respiratory function, respiratory medication, or time between the
first visit to each hospital and the enrollment between patients
with ACO and those with COPD-only. However, there were statisti-
cally significant differences in CAT and mMRC scores between ACO
and COPD-only groups, respectively [CAT, 15.5 (9.5e22) vs 11
(7e18); P¼ 0.02: mMRC,1.6 ± 1.01 vs 1.2 ± 0.97; P < 0.01]. A history
of asthma and variable or paroxysmal respiratory symptoms were
more common in patients with ACO than those with COPD-only
(P < 0.01). FeNO, peripheral eosinophil counts, and IgE levels
were higher in patients with ACO than those with COPD-only
(P < 0.01).

The frequency of acute exacerbations during the year prior to
study participation was 0.70 times/year. As shown in Figure 1, the
frequency of moderate-to-severe exacerbations was significantly
higher in patients with ACO than those with COPD-only (ACO,
1.52 times/year; COPD-only, 0.50 times/year; P < 0.01). Further
analysis showed a significantly higher frequency of moderate and
severe exacerbations in patients with ACO than those with COPD-
only (moderate, 1.24 vs 0.39; P < 0.01: severe, 0.28 vs 0.11,
P < 0.01: Fig. 1). A multivariate model showed that ACO had a
high impact on the frequency of acute exacerbations, resulting
from an independent contribution [b, standardized regression coef-
ficient: 0.34 (95%CI, 0.20 to 0.48); P < 0.01] after adjusting for CAT, %
FEV1, and mMRC (Table 1).

We examined the impact of each diagnostic factor on ACO diag-
nosis. Among the factors that contributed to ACO diagnosis, the
odds ratios (ORs) were high for the following major diagnostic
criteria: “History of asthma before the age of 40”, “FeNO
>35 ppb”, and “presence of variable or paroxysmal respiratory
symptoms.” (OR: 92.2, 25.4, and 11.0, respectively)
(Supplementary Table 3). Of the 15 patients who had a history of
asthma before the age of 40, 14 (93.3%) had ACO and only 1
(6.7%) had COPD-only. Minor criteria such as “presence of perennial
allergic rhinitis”, “high peripheral blood eosinophil counts” and
“high total IgE or positive for specific IgE” had lower ORs than the
major criteria (OR: 7.8, 6.2, and 4.5, respectively).

One of the strengths of this study is that we excluded patients
with COPD who had undergone ICS treatment. Our study demon-
strates the following clinically important points. First, approxi-
mately 19% of patients with ACO were latent among patients with
ICS-naive COPD. Second, patients with ICS-naive ACO hadmore res-
piratory symptoms, reflected by CAT and mMRC scores, and more
frequent acute exacerbations than thosewith COPD-only. Our study
corresponds to a previous report that has also suggested that
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patients with ACO are latent in severe COPD9 and the study showed
the potential for COPD patients who could be treated with ICS.
Third, the clinical factor “history of asthma before the age of 40
years” in patients with COPD indicates a high probability of having
ACO. This demonstrates the validity of Sin's ACO diagnostic
criteria10

This study has several limitations. First, since we did not study
patients with COPD who had already been treated with ICS, the
prevalence of ACO in the overall COPD population is unknown.
Further studies should be conducted to compare the prevalence
and clinical characteristics of ACO between patients who do and
do not use ICS. Second, since most patients could be diagnosed
with ACO without using the bronchodilator reversibility test, not
all patients were subjected to this test. Therefore, we did not
examine its contribution to ACO diagnosis. The lack of the test in
some patients did not affect the prevalence and features of ACO
in this study. Third, we were unable to investigate the extent of
emphysematous changes.

This is the first study to evaluate the clinical characteristics of
ACO in ICS-naive patients. As ICS-naive patients with ACO had
more respiratory symptoms and high acute exacerbations fre-
quency, physicians should actively check for ACO in patients with
COPD who can be treated with ICS.

Acknowledgments

The authors are grateful to the Japanese Respiratory Society for
permitting the translation and description of ACO diagnostic
criteria in this manuscript.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.alit.2020.07.009.

Conflict of interest
The authors have no conflict of interest to declare.

Kuniaki Hirai a,*, Akihiko Tanaka a, Tetsuya Homma a,
Tomoko Kawahara b, Naruhito Oda b, Hatsuko Mikuni c,
Yoshitaka Uchida c, Tomoki Uno a, Yoshito Miyata a, Hideki Inoue a,
Shin Ohta a, Fumihiro Yamaguchi d, Shintaro Suzuki a,
Hironori Sagara a

a Department of Medicine, Division of Respiratory Medicine and Allergology, Showa
University School of Medicine, Tokyo, Japan
b Yamanashi Red Cross Hospital, Yamanashi, Japan
c Asahi General Hospital, Chiba, Japan
d Showa University Fujigaoka Hospital, Kanagawa, Japan

* Corresponding author. Department of Medicine, Division of Respiratory Medicine
and Allergology, Showa University School of Medicine, 1-5-8 Hatanodai,
Shinagawa-ku, Tokyo 142-8666, Japan.
E-mail address: hiraik@med.showa-u.ac.jp (K. Hirai).

References

1. Kauppi P, Kupiainen H, Lindqvist A, Tammilehto L, Kilpel€ainen M, Kinnula VL,
et al. Overlap syndrome of asthma and COPD predicts low quality of life. J
Asthma 2011;48:279e85.

2. Miravitlles M, Soriano JB, Ancochea J, Mu~noz L, Duran-Tauleria E, S�anchez G,
et al. Characterisation of the overlap COPD-asthma phenotype. Focus on phys-
ical activity and health status. Respir Med 2013;107:1053e60.

3. Cosio BG, Soriano JB, L�opez-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;149:45e52.

4. Suzuki M, Makita H, Konno S, Shimizu K, Kimura H, Kimura H, et al. Asthma-
like features and clinical course of chronic obstructive pulmonary disease. An
analysis from the Hokkaido COPD cohort study. Am J Respir Crit Care Med
2016;194:1358e65.

5. Maselli DJ, Hardin M, Christenson SA, Hanania NA, Hersh CP, Adams SG, et al.
Clinical approach to the therapy of asthma-COPD overlap. Chest 2019;155:
168e77.

6. Gold. Global Strategy for the Diagnosis, Management and Prevention of COPD,
Global Initiative for Chronic Obstructive Lung Disease (GOLD). From: https://
goldcopd.org/wp-content/uploads/2018/11/GOLD-2019-v1.7-FINAL-
14Nov2018-WMS.pdf; 2019.

Fig. 1. Frequency of acute exacerbations per year in patients with COPD and in patients with asthma-COPD overlap (ACO).

Table 1
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Letter to the Editor / Allergology International xxx (xxxx) xxx2

Please cite this article as: Hirai K et al., Prevalence and clinical features of asthma-COPD overlap in patients with COPD not using inhaled cor-
ticosteroids, Allergology International, https://doi.org/10.1016/j.alit.2020.07.009

https://doi.org/10.1016/j.alit.2020.07.009
mailto:hiraik@med.showa-u.ac.jp
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref1
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref1
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref1
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref1
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref1
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref2
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref2
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref2
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref2
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref2
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref2
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref3
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref3
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref3
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref3
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref3
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref4
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref4
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref4
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref4
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref4
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref5
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref5
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref5
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref5
https://goldcopd.org/wp-content/uploads/2018/11/GOLD-2019-v1.7-FINAL-14Nov2018-WMS.pdf
https://goldcopd.org/wp-content/uploads/2018/11/GOLD-2019-v1.7-FINAL-14Nov2018-WMS.pdf
https://goldcopd.org/wp-content/uploads/2018/11/GOLD-2019-v1.7-FINAL-14Nov2018-WMS.pdf


7. Yanagisawa S, Ichinose M. Definition and diagnosis of asthma-COPD overlap
(ACO). Allergol Int 2018;67:172e8.

8. Japanese Respiratory Society (JRS). [The JRS Guidelines for the Management of
ACO 2018]. Tokyo: Medical Review; 2018 (in Japanese).

9. Matthes S, Stadler J, Barton J, Leuschner G, Munker D, Arnold P, et al. Asthma
features in severe COPD: identifying treatable traits. Respir Med 2018;145:
89e94.

10. Sin DD, Miravitlles M, Mannino DM, Soriano JB, Price D, Celli BR, et al. What is
asthma-COPD overlap syndrome? Towards a consensus definition from a
round table discussion. Eur Respir J 2016;48:664e73.

Received 31 May 2020
Received in revised form 22 July 2020

Accepted 28 July 2020
Available online xxx

Letter to the Editor / Allergology International xxx (xxxx) xxx 3

Please cite this article as: Hirai K et al., Prevalence and clinical features of asthma-COPD overlap in patients with COPD not using inhaled cor-
ticosteroids, Allergology International, https://doi.org/10.1016/j.alit.2020.07.009

http://refhub.elsevier.com/S1323-8930(20)30104-0/sref7
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref7
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref7
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref8
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref8
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref9
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref9
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref9
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref9
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref10
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref10
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref10
http://refhub.elsevier.com/S1323-8930(20)30104-0/sref10


Supplementary Table 1. ACO Diagnostic Criteria. 

 

Features of COPD Features of Asthma 

Must meet one or more of the following criteria: Must meet two or more of 1, 2, or 3; or  

 
any one of 1,2,3 and two or more of 4-1 to 4-4 

1. History of smoking tobacco (10 pack-years or more) or 

equivalent air pollution exposure 

1. Presence of variable or paroxysmal respiratory symptoms 

2.  Presence of a low attenuation area showing emphysematous 2. History of asthma before the age of 40 

     changes, as indicated by a chest CT 

3.   Low diffusing capacity (%DLCO<80% 

or %DLCO/VA<80%） 

3. FeNO>35ppb 

 

4-1. Presence of perennial allergic rhinitis 

4-2. Positive of bronchodilator test (FEV1> 12% and >200ml) 

4-3. Peripheral blood eosinophil > 5% or 300 cells/μL 

4-4. High IgE level (Total IgE or specific IgE against 

        perennial inhaled antigen) 

 

ACO: Asthma-COPD overlap 

COPD: Chronic obstructive pulmonary disease 

CT: Computed tomography 

DLco: diffusing capacity of carbon monoxide in the lungs 



FeNO: fractional exhaled nitric oxide  

FEV1: forced expiratory volume in the first second 

HRCT: High-resolution computed tomography 

IgE: immunoglobulin E  

VA: alveolar volume 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 2. Patient’s background data. 

 

 
Total (n=197) COPD-only (n=159) ACO (n=38) P-value 

Age (years) 74.0(69-79) 74(69-79) 72(65.5-80.2) 0.42 

Sex (male)   170(86.3%) 136(85.5%) 34(89.4%) 0.61 

CAT 12(7-19) 11(7-18) 15.5(9.5-22) 0.02 

mMRC 1.3±1.00 1.2±0.97 1.6±1.01 <0.01 

HADS-Anxiety 4(2-7) 4(2-7) 5(1-8) 0.95 

HADS-Depression 6(3.2-8.7) 6(3-8) 6(4-11) 0.16 

BMI 22.6(20.0-25.5) 22.6(19.8-25.3) 22.9(20.2-27.3) 0.39 

FVC(L) 3.09(2.5-3.7) 3.1(2.5-3.7) 3.2(2.8-3.9) 0.28 

FEV1(L) 1.69±0.59 1.70±0.60 1.61±0.52 0.19 

%FEV1(%pred) 66.0±20.7 66.8±20.8 62.1±19.8 0.21 

FEV1(%) 56.6(45.9-63.3)) 57.7(48.4-63.4) 52.3(42.1-61.9) 0.11 

Smoking habit     

Former smoker 147(74.6%) 28(73.7%) 119(74.8%)  

Current smoker 50(25.4%) 40(25.2%) 10(26.3%) 0.88 

Pack years of smoking 48(35-69) 48(35-70) 49(34.2-62.5) 0.59 

Time between the first visit to each hospital  

and the enrollment (month) 30(19-52) 30(18-46) 35(23-84.5) 0.07 

History of asthma 15(7.6%) 1(0.63%) 14(36.8%) <0.01 



Presence of variable or paroxysmal respiratory symptoms 30(15.2%) 12(7.5%) 18(47.4%) <0.01 

FeNO > 35ppb  41(20.8%) 14(8.8%) 27(71.1%) <0.01 

Peripheral blood eosinophil  > 5% or 300 cells/μL 44(22.3%) 24(15.1%) 20(52.6%) <0.01 

Presence of perennial allergic rhinitis 37(18.8%) 18(11.3%) 19(50.0%) <0.01 

High total IgE or specific IgE 95(48.2%) 66(41.5%) 29(76.3%) <0.01 

FeNO(ppb) 23(16-33) 21(15-28) 51.5(27.2-69) <0.01 

Peripheral blood eosinophil counts (cells/μl) 170(89.8-280.2) 159.1(82.8-239.7) 278.9(122.8-358.1) <0.01 

Peripheral blood eosinophil counts (%) 2.9(1.6-4.4) 2.6(1.5-3.9) 4.5(2.3-5.7) <0.01 

IgE(KU/L) 1.91±0.72 1.79±0.71 2.38±0.59 <0.01 

Respiratory medication     

None  5(3.1%) 2(5.3%)  

LAMA monotherapy  30(18.9%) 7(18.4%)  

LABA  monotherapy  19(12.0%) 3(7.9%)  

LAMA/LABA combinations  105(66.0%) 26(68.4%) 0.83 

 

 

BMI: Body mass index 

CAT: COPD Assessment Test 

FeNO: fractional exhaled nitric oxide 

%FEV1: percent predicted forced expiratory volume in the first second 

FEV1: forced expiratory volume in the first second 



FVC: forced vital capacity 

HADS: Hospital Anxiety and Depression Scale 

IgE: immunoglobulin E  

LAMA: long acting muscarinic antagonist 

LABA: long-acting β2-agonist 

mMRC: modified Medical Research Council 

 

Continuous variables with a normal distribution are shown as mean ± standard deviation, while the other variables are shown as median and 

interquartile range (IQR). 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 3. Impact of diagnostic criteria on ACO diagnosis.  

 

 
Total ACO COPD-only  Odds ratio  95% CI P value 

History of asthma before age 40 (+) 15 14(93.3%) 1(6.7%) 92.2 11.8-733.1 <0.01 

History of asthma before age 40 (-) 182 24(13.1%) 158(86.9%)    

FeNO>35ppb 41 27(65.9%) 14(34.1%) 25.4 10.4-61.9 <0.01 

FeNO≤35ppb 156 11(7.0%) 145(93.0%)    

Variable or paroxysmal  

respiratory symptoms (+) 
30 18(60.0%) 12(40.0%) 11.0 4.6-26.2 <0.01 

Variable or paroxysmal  

respiratory symptoms (-) 
167 20(12.0%) 147(88.0%)    

Perennial allergic rhinitis (+) 37 19(51.3%) 18(48.7%) 7.8 3.5-17.5 <0.01 

Perennial allergic rhinitis (-) 160 19(11.9%) 141(88.1%)    

Peripheral blood eosinophil (+) 44 20(45.5%) 24(54.5%) 6.2 2.9-13.5 <0.01 

Peripheral blood eosinophil (-) 153 18(11.8%) 135(88.2%)    

Total IgE or specific IgE (+) 95 29(30.5%) 66(69.5%) 4.5 2.0-10.2 <0.01 

Total IgE or specific IgE (-) 102 9(8.8%) 93(91.2%)    

 

 

ACO: asthma-COPD overlap 

CI: Confidence interval 



FeNO, fractional exhaled nitric oxide  

IgE: immunoglobulin E  

 


	20200831-Hirai K.pdf
	Prevalence and clinical features of asthma-COPD overlap in patients with COPD not using inhaled corticosteroids
	Acknowledgments
	Appendix A. 

	Appendix A. Supplementary data
	Conflict of interest

	References


	1-s2.0-S1323893020301040-mmc1.pdf

