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Background and objective: The overprescription of inhaled corticosteroids (ICS) in the 

current Global Initiative for Chronic Obstructive Lung Disease (GOLD) group A and B patients 

with chronic obstructive pulmonary disease (COPD) is not uncommon in clinical practice. The 

aim of this study was to explore the factors associated with the use of ICS in these patients.

Methods: The Taiwan obstructive lung disease (TOLD) study was a retrospective, observa-

tional nationwide survey of COPD patients conducted at 12 hospitals (n=1,096) in Taiwan. 

Multivariate logistic regression models were used to explore the predictors of ICS prescription 

in GOLD group A and B patients.

Results: Among the group A (n=179) and group B (n=398) patients, 198 (34.3%) were pre-

scribed ICS (30.2% in group A and 36.2% in group B, respectively). The wheezing phenotype was 

present in 28.5% of group A and 34.2% of group B patients. Wheezing was the most significant 

factor for an ICS prescription in group A (odds ratio [OR], 2.33; 95% confidence interval [CI], 

1.14–4.75; P=0.020), group B (OR, 1.93; 95% CI, 1.24–2.99; P=0.004), and overall (OR, 2.04; 

95% CI, 1.40–2.96; P0.001). The COPD assessment test score was also associated with an 

ICS prescription in group B (OR, 1.04; 95% CI, 1.00–1.07; P=0.038).

Conclusion: About one-third of the GOLD group A and B patients with COPD in Taiwan are 

prescribed ICS. Our findings suggest that wheezing and COPD assessment test score are related 

to the prescription of ICS in these patients.

Keywords: chronic obstructive pulmonary disease, COPD assessment test, inhaled corticos-

teroids, wheezing

Introduction
Chronic obstructive pulmonary disease (COPD) is a significant health burden world-

wide and is currently the seventh leading cause of death in Taiwan.1 Exacerbations of 

COPD are associated with an accelerated decline in pulmonary function and health-

related quality of life (HRQL).2 Treatment of COPD with a single inhaled long-acting 

muscarinic antagonist (LAMA) or a combination of inhaled corticosteroids (ICS) and 

long-acting β-agonist (LABA) has been associated with a reduction in exacerbations.3,4 

According to the 2011 revised Global Initiative for Chronic Obstructive Lung Disease 

(GOLD) guidelines, prescription of ICS (in combination with LABA or LAMA) is 

only recommended for patients with severe COPD (FEV
1
 [forced expiratory volume in 

the first second] 50%) or a history of frequent exacerbations (group C and D COPD 

patients). However, the overprescription of ICS in group A and B COPD patients has 

been frequently reported, which is costly and may increase the risk of pneumonia and 
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other side effects.5–8 However, the factors associated with the 

overuse of ICS in these patients remain unclear. The aim of 

this study was to identify the prevalence of ICS use and the 

factors that may affect the prescription of ICS in group A 

and B COPD patients in Taiwan.

Methods
Study design and patients
The Taiwan obstructive lung disease (TOLD) study was a 

retrospective, observational nationwide survey of COPD 

patients conducted at 12 hospitals in Taiwan (including seven 

medical centers and five regional hospitals) from December 

2011 to November 2013. Inclusion criteria of this survey were 

age greater than 40 years and a spirometrically confirmed 

COPD by pulmonary physicians based on the 2011 GOLD 

guidelines.9 Patients with a history of asthma, malignancy, 

marked bronchiectasis/fibrosis, previous lung resection 

surgery, or who have participated in clinical trials in the 

past year, were excluded. The study protocol was reviewed 

and approved by the individual Institutional Review Board 

at each center.

Data collection
The demographic information and clinical data related to 

COPD were collected, including age, sex, smoking history, 

concomitant diseases, presence of wheezing, grade and sever-

ity of pulmonary function, reversibility of bronchodilator 

test, modified Medical Research Council (mMRC) dyspnea 

scale, the COPD assessment test (CAT) score, exacerbation 

history, and the maintenance pharmacological treatment.  

A wheezing phenotype was defined as the documentation of 

two or more episodes of wheezing in the medical records dur-

ing the past 1 year at the time of enrollment. An exacerbation 

was defined when a short course of antibiotics and/or oral 

steroids were prescribed or when there was an emergency 

department visit/hospitalization due to an acute respiratory 

episode recorded in the medical records during the previ-

ous 1  year. The maintenance pharmacological treatment 

was defined as that continuously prescribed in the previous 

3 months. ICS user was defined as subjects who received 

inhaled steroids for longer than 6 months. Spirometry within 

6 months at enrollment was acceptable. Reversibility in the 

bronchodilator test was defined as an increase of 12% and 

200 mL in forced vital capacity (FVC) or FEV
1
.

At the time of enrollment, patients were classified into 

four grades – A, B, C, or D – by their COPD symptoms 

and risk of exacerbation according to the 2011 GOLD 

guidelines.

Statistical analysis
For continuous parameters, data were presented as mean ± 

standard deviation, and categorical parameters were pre-

sented as number and percentage. Statistical differences in 

clinical features between those prescribed with and without 

ICS were determined using the chi-square test and Yates cor-

rection, or Fisher’s exact test for categorical variables, and the 

Student’s t-test for continuous variables where appropriate. 

The Wilcoxon rank-sum test was used if normal assumption 

was violated. Multivariate logistic regression models were 

used to clarify the predictors of an ICS prescription. All tests 

of significance were two sided, and a P-value of less than 0.05 

was considered to be statistically significant. All analyses 

were performed using Statistical Analysis Software (SAS) 

version 9.3 (SAS Institute Inc., Cary, NC, USA).

Results
A total of 1,096 COPD patients were included in the original 

TOLD study, and their demographic characteristics are sum-

marized in Table 1. Among these patients, 179 (16.3%) were 

categorized as group A and 398 (36.3%) were categorized as 

group B, according to the 2011 GOLD criteria classification. 

The wheezing phenotype was present in 28.5% of group 

A and 34.2% of group B. Figure 1 shows the frequency of 

ICS prescriptions in the different groups. ICS were overpre-

scribed by 30.2% (54/179) in group A and 36.2% (144/398) 

in group B.

The results of univariate analysis are summarized 

in Table  2. Smoking history (nonsmoker versus current 

smoker), higher CAT score, and presence of wheezing were 

associated with the prescription of ICS in these patients.

In multivariate logistic regression (Table 3), wheezing 

was still the most significant factor for an ICS prescription 

in group A (odds ratio [OR], 2.33; 95% confidence interval  

[CI], 1.14–4.75; P=0.020), group B (OR, 1.93; 95% CI, 

1.24–2.99; P=0.004), and overall (OR, 2.04; 95% CI, 

1.40–2.96; P0.001). The CAT score was also associated 

with an ICS prescription in group B patients (OR, 1.04; 95% 

CI, 1.00–1.07; P=0.038).

Discussion
In this study, we retrospectively investigated the potential 

factors associated with the use of ICS in group A and B 

COPD patients in Taiwan. We found that wheezing was the 

most significant predictor for an ICS prescription in these 

patients. Moreover, ICS overuse was also affected by the 

patients’ symptoms and HRQL, as indicated by the CAT 

score. The findings indicate that these factors should be 
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taken into consideration for the recommendations of COPD 

therapy in the future.

The overuse of ICS by COPD patients is a widespread 

phenomenon worldwide. In this subgroup analysis of the 

TOLD cohort, the frequency of prescription of ICS was 

30.2% (54/179) in group A and 36.2% (144/398) in group B. 

These results are similar to a study from the United Kingdom, 

in which 38% of GOLD stage I or II COPD patients were 

overprescribed ICS.6 Recently, a study conducted by 

Koblizek et al7 in the Czech Republic also found that 19.5% 

of COPD patients were overprescribed ICS.

In addition to cost, the use of ICS has been shown 

to be related to various adverse side effects in COPD 

patients. Results from recent studies also indicate that the 

Table 1 Demographic characteristics of the study population by 2011 GOLD criteria classification (n=1,096)

Characteristics Group A Group B Group C Group D

Patient number 179 (16.3%) 398 (36.3%) 99 (9.0%) 420 (38.3%)
Male sex 167 (93.3%) 370 (93.0%) 96 (97.0%) 400 (95.2%)
BMI (kg/m2) 24.2±3.3 24.0±3.8 23.0±3.6 22.7±3.8
Smoking history

Never 10 (5.8%) 42 (10.9%) 11 (11.3%) 42 (10.3%)
Ex-smoker 88 (51.2%) 217 (56.4%) 58 (59.8%) 245 (60.0%)
Currently smoking 74 (43.0%) 126 (32.7%) 28 (28.9%) 121 (29.7%)

Occupational dust and chemicals 0 (0.0%) 11 (2.8%) 1 (1.0%) 15 (3.6%)
Indoor air pollution from cooking 2 (1.1%) 1 (0.3%) 0 (0.0%) 0 (0.0%)
Outdoor air pollution 15 (8.4%) 15 (3.8%) 7 (7.1%) 20 (4.8%)
Environmental tobacco smoke 11 (6.1%) 16 (4.0%) 2 (2.0%) 15 (3.6%)
2006 GOLD criteria classification

Stage I (N=191) 73 (38.2%) 108 (56.5%) 2 (1.0%) 8 (4.2%)

Stage II (N=459) 106 (23.1%) 290 (63.2%) 10 (2.2%) 53 (11.5%)

Stage III (N=324) 0 (0.0%) 0 (0.0%) 58 (17.9%) 266 (82.1%)

Stage IV (N=122) 0 (0.0%) 0 (0.0%) 29 (23.8%) 93 (76.2%)
CAT score

Available number 179 (100.0%) 397 (99.7%) 99 (100.0%) 419 (99.8%)
Median (quartiles) 5 (3, 7) 12 (7, 16) 6 (3, 8) 14 (10, 20)

CAT category 
10 179 (100.0%) 137 (34.5%) 99 (100.0%) 97 (23.2%)

10 0 (0.0%) 260 (65.5%) 0 (0.0%) 322 (76.8%)
mMRC score

Available number 170 (95.0%) 337 (84.7%) 97 (98.0%) 368 (87.6%)
Median (quartiles) 1 (1, 1) 2 (2, 2) 1 (1, 1) 2 (2, 3)

mMRC category 
0–1 170 (100.0%) 55 (16.3%) 97 (100.0%) 45 (12.2%)
2 0 (0.0%) 282 (83.7%) 0 (0.0%) 323 (87.8%)

AE within past 1 year 
Available number 179 (100.0%) 398 (100.0%) 99 (100.0%) 420 (100.0%)
Median (quartiles) 0 (0, 0) 0 (0, 0) 0 (0, 1) 1 (0, 2)

Number of AE within the past 1 year 
0 153 (85.5%) 320 (80.4%) 60 (60.6%) 202 (48.1%)
1 26 (14.5%) 78 (19.6%) 21 (21.2%) 88 (21.0%)
2 0 (0.0%) 0 (0.0%) 18 (18.1%) 130 (30.9%)

Wheezing 51 (28.5%) 136 (34.2%) 36 (36.4%) 201 (47.9%)

Abbreviations: AE, acute exacerbation; BMI, body mass index; CAT, COPD assessment test; COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative for 
Chronic Obstructive Lung Disease; mMRC, modified Medical Research Council.

Figure 1 The percentages of ICS prescriptions in the different groups of COPD 
patients.
Abbreviations: COPD, chronic obstructive pulmonary disease; GOLD, Global 
Initiative for Chronic Obstructive Lung Disease; ICS, inhaled corticosteroids.
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overprescription of ICS may lead to an increased risk of pneu-

monia. A meta-analysis of 12 studies with 11,076 participants 

concluded that pneumonia occurred more commonly in 

COPD patients receiving combined ICS and LABA treatment 

compared to LABA alone (OR, 1.55; 95% CI, 1.20–2.01).10 

However, their use has not been associated with an increased 

risk of pneumonia-related or overall mortality.11

Previous studies have reported that withdrawal of ICS in 

patients with varying severity of COPD may lead to more 

exacerbations and worsening of lung function and health 

status.12–14 A post hoc analysis conducted by Choudhury et al12  

showed that even patients with mild COPD may be at an 

increased risk of exacerbations after withdrawal of ICS. 

However, several recent studies have indicated that the 

withdrawal of ICS can be safe in patients with COPD.15–17 

Rossi et al15 showed no deterioration of lung function symp-

toms and exacerbation rate in a 6-month follow-up study 

after discontinuing ICS in COPD patients with a low risk of 

Table 2 Univariate analysis of demographic characteristics and COPD-related clinical data in group A and B patients

Characteristics Group A Group B Group A and B

ICS user No ICS P-value ICS user No ICS P-value ICS user No ICS P-value

Patient number (%) 54 (30.2%) 125 (69.8%) 0.001 144 (36.2%) 254 (63.8%) 0.001 198 (34.3%) 379 (65.7%) 0.001
Sex (%)

Male 48 (88.9%) 119 (95.2%) 0.189 133 (92.4%) 237 (93.3%) 0.723 181 (91.4%) 356 (93.9%) 0.258 
Smoking history (%)

Never 4 (8.0%) 6 (4.9%) 0.578 18 (12.8%) 24 (9.8%) 0.110 22 (11.5%) 30 (8.2%) 0.049 
Ex-smoker 27 (54.0%) 61 (50.0%) 86 (61.0%) 131 (53.7%) 113 (59.2%) 192 (52.5%)
Currently smoking 19 (38.0%) 55 (45.1%) 37 (26.2%) 89 (36.5%) 56 (29.3%) 144 (39.3%)

CAT score (%)
Median (quartiles) 6 (4, 8) 5 (3, 7) 0.128 12 (8, 17) 11 (7, 15) 0.038 10 (5, 16) 8 (5, 13) 0.011

10 54 (100.0%) 125 (100.0%) NA 43 (29.9%) 94 (37.2%) 0.142 97 (49.0%) 219 (57.9%) 0.040

10 0 (0.0%) 0 (0.0%) 101 (70.1%) 159 (62.8%) 101 (51.0%) 159 (42.1%)

mMRC score (%)
Median (quartiles) 1 (1, 1) 1 (1, 1) 0.576 2 (2, 2) 2 (2, 2) 0.274 2 (1, 2) 2 (1, 2) 0.274

2 51 (100.0%) 119 (100.0%) NA 18 (15.9%) 37 (16.5%) 0.890 69 (42.1%) 156 (45.5%) 0.470

2 0 (0.0%) 0 (0.0%) 95 (84.1%) 187 (83.5%) 95 (57.9%) 187 (54.5%)

Bronchodilator responder (%)
Yes 6 (12.5%) 12 (10.9%) 0.772 17 (12.8%) 23 (11.0%) 0.618 23 (12.7%) 35 (11.0%) 0.560 
No 42 (87.5%) 98 (89.1%) 116 (87.2%) 186 (89.0%) 158 (87.3%) 284 (89.0%)

Wheezing (%)
Yes 22 (40.7%) 29 (23.2%) 0.017 63 (43.8%) 73 (28.7%) 0.002 85 (42.9%) 102 (26.9%) 0.001
No 32 (59.3%) 96 (76.8%) 81 (56.3%) 181 (71.3%) 113 (57.1%) 277 (73.1%)

Note: Bronchodilator responder was defined as an increase of 12% and 200 mL in the FEV1 or FVC after bronchodilator drug treatment.
Abbreviations: CAT, COPD assessment test; COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in the first second; FVC, forced vital capacity; 
ICS, inhaled corticosteroids; mMRC, modified Medical Research Council.

Table 3 Multivariate logistic regression model of group A and B COPD patients

Characteristics Parameter estimate Standard error Odds ratio (95% CI) P-value

Group A
Smoking history: never vs current smoker 0.8260 0.7212 2.28 (0.56, 9.39) 0.252
Wheezing: yes vs no 0.8446 0.3641 2.33 (1.14, 4.75) 0.020
CAT score 0.0740 0.0729 1.08 (0.93, 1.24) 0.310

Group B
Smoking history: never vs current smoker 0.5909 0.3758 1.81 (0.86, 3.77) 0.116
Wheezing: yes vs no 0.6552 0.2248 1.93 (1.24, 2.99) 0.004
CAT score 0.0346 0.0166 1.04 (1.00, 1.07) 0.038

Groups A and B
Smoking history: never vs current smoker 0.6163 0.3293 1.85 (0.97, 3.53) 0.061
Wheezing: yes vs no 0.7109 0.1908 2.04 (1.40, 2.96) 0.001
CAT score 0.0371 0.0141 1.04 (1.01, 1.07) 0.009

Abbreviations: CI, confidence interval; CAT, COPD assessment test; COPD, chronic obstructive pulmonary disease.
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exacerbations (FEV
1
 50% predicted, and 2 exacerbations/

yr). Magnussen et al16 reported a step-down process of ICS in 

moderate-to-severe COPD patients, with a maximal inhaled 

regimen including ICS/LABA/LAMA. The results showed 

no significant difference in exacerbations (hazard ratio, 1.05; 

95% CI, 1.20–2.01) between patients who stopped taking ICS 

and those who continued the ICS regimen. However, patients 

in the ICS-withdrawal group had small reductions in FEV
1
 

and HRQL. These results are consistent with a recent study 

conducted by Kunz et al17 which reported that discontinu-

ation of ICS after 30 months in moderate-to-severe COPD 

patients worsened lung function decline and HRQL during 

5 years of follow-up. Nevertheless, the benefits and risks of 

ICS withdrawal in group A and B COPD patients are still 

inconclusive.

In this study, wheezing was the most significant factor 

for ICS prescription in group A and B COPD patients. The 

presence of wheezing is usually a crucial and evident indica-

tor of the asthma-like phenotype, which may lead clinicians 

to prescribe ICS. Although patients with a diagnosis of 

asthma were excluded from our study cohort, some patients 

with potential asthma–COPD overlap syndrome (ACOS) 

may still have been enrolled for analysis. ACOS is a newly 

recognized diagnosis, which has been published by both the 

Global Initiative for Asthma and the GOLD guidelines in 

2014. However, there are still no evidenced-based guidelines 

for the diagnosis and treatment of these patients.18 An epide-

miological study in Spain concluded that when patients were 

classified as having the ACOS phenotype, they had more 

dyspnea, wheezing, exacerbations, reduced levels of physical  

activity, and worse respiratory-specific quality of life. Inten-

sive treatment with ICS (in combination with LABA and/or 

LAMA) is recommended for patients with ACOS because 

of the greater number of symptoms.

The CAT score is a questionnaire for people with COPD. 

It is designed to measure the impact of COPD on a person’s 

life, and how these changes over time.19 We found that a 

higher CAT score was associated with a prescription of 

ICS in group B patients. This is in contrast with a previous 

cross-sectional study conducted by White et al6 in which an 

exacerbation of COPD in the last 2 years and mMRC score 

were predictors of overtreatment in overtreated patients. 

The possible explanations for this discordance were that the 

definition of exacerbation and CAT score was not included 

for analysis in the White’s study.

The limitations of this study are that the data were col-

lected retrospectively, and only 12 hospitals in Taiwan were 

involved in the recruitment of patients in the TOLD cohort. 

However, the selection of the study sites (including medical 

centers and regional hospitals) and good geographic repre-

sentation minimized this limitation.

In conclusion, our findings indicate that one-third of 

GOLD group A and B COPD patients in Taiwan are pre-

scribed ICS. Furthermore, the presence of wheezing and a 

higher CAT score was significantly associated with a pre-

scription of ICS in these patients. These findings may provide 

an insight into the real-life prevalence and the reasons for 

prescribing ICS in patients with mild and moderate COPD. 

Further studies are warranted to investigate the long-term 

outcomes and cost-effectiveness of ICS therapy for patients 

with COPD based on these factors.
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