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Introduction: Blood eosinophils are a predictive marker for the use of inhaled corticoster-
oids (ICS). However, there is concern over whether a single measure of blood eosinophils is 
sufficient for outlining a treatment plan. Here, we evaluated the association between varia-
bility in blood eosinophils and the effects of ICS in stable COPD cohorts.
Methods: COPD patients in the Korean COPD Subtype Study and the Seoul National 
University Airway Registry from 2011 to 2018 were analyzed. Based on blood eosinophils at 
baseline and at 1-year follow-up, the patients were classified into four groups with 250/μL as 
a cutoff value: consistently high (CH), consistently low (CL), variably increasing (VI), and 
variably decreasing (VD). We compared rates of acute exacerbations (AEs) according to ICS 
use in each group after calibration of severity using propensity score matching.
Results: Of 2,221 COPD patients, 618 were analyzed and a total of 125 (20%), 355 (57%), 
63 (10%), and 75 (12%) patients were classified into the CH, CL, VI, and VD groups, 
respectively. After calibration, we found that ICS users tended to have a lower AE rate in the 
CH group (RR 0.41, 95% CI 0.21–0.74) and VI group (RR 0.45, 95% CI 0.22–0.88), but not 
in the CL group (RR 1.42, 95% CI 1.08–1.89) and VD group (RR 1.71, 95% CI 1.00–2.96).
Conclusion: More than one-fifth of patients had an inconsistent blood eosinophil level after 
the 1-year follow-up, and the AE-COPD rate according to ICS differed based on variability 
in eosinophils. Regular follow-up of blood eosinophils is required for COPD patients.
Keywords: COPD, eosinophils, inhaled corticosteroids, acute exacerbations of COPD, 
COPD treatment

Plain Language Summary
Recent clinical trials have shown that the blood eosinophil count predicts greater preventive 
effects of inhaled corticosteroids (ICS) on exacerbations of COPD. However, studies com-
paring blood eosinophil count at baseline and follow-up showed moderate variability in the 
counts. Nonetheless, no research has evaluated the correlation between eosinophil variability 
and the effects of ICS. Here, we merged two large Korean COPD cohorts (n=2221) and 
assessed the correlation between blood eosinophil variability and the response to ICS on 
acute exacerbations in 618 of these patients after the calibration of severity.

Twenty-two percent of COPD patients had a significant change in blood eosinophils 
during 1-year follow-up. Responses to ICS were markedly different between patients with 
higher eosinophil counts and those with lower eosinophil counts. However, ICS were also 
beneficial for the patients who had lower eosinophil counts at baseline but higher eosinophil 
counts at 1-year follow-up. Moreover, ICS were not beneficial for the patients who had 
higher eosinophil counts at baseline but lower eosinophil counts at 1-year follow-up. Based 
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on our analysis, 40% of ICS users with higher eosinophil counts 
at baseline received ICS unnecessarily and 16% of non-ICS users 
with lower eosinophil counts at baseline did not receive ICS 
which might be beneficial.

We conclude that a single measure of blood eosinophils may 
not be sufficient for predicting the preventive effects of ICS on 
exacerbations. Considering that measurement of eosinophil 
counts is relatively easy, regular follow-up of the blood eosino-
phil count is required for COPD patients.

Introduction
Chronic obstructive pulmonary disease (COPD) is 
a heterogeneous disease characterized by persistent 
respiratory symptoms and limited airflow. Reducing the 
frequency of exacerbations is one of the main therapeutic 
goals, as acute exacerbation reduces the patient’s quality 
of life and accelerates the decline in lung function.1 

Inhaled corticosteroids (ICS) are a key treatment option 
for severe COPD patients to prevent exacerbations.1,2 

However, the response to ICS varies because of the het-
erogeneous nature of COPD, and those who do not 
respond to ICS may suffer from side effects, such as an 
increased risk for pneumonia, without experiencing 
benefits.3 Therefore, the need to identify an appropriate 
biomarker for selecting ICS has been emphasized.1

Eosinophils are involved in the immune response to 
hypersensitivity diseases and parasitic infection but also in 
tissue remodeling and the adaptive immune response.4 

Airway inflammation due to eosinophil is an important 
pathophysiology of patients with asthma, and recent stu-
dies suggest that it also has a crucial role in COPD. As in 
other eosinophilic diseases, multiple post hoc analyses of 
randomized controlled trials for COPD have shown that 
higher blood eosinophil counts predict greater ICS pre-
ventive effects of ICS on exacerbations.5–9

Although new evidence has been used to update the 
guidelines for eosinophil counts,1,2 questions have been 
raised about the repeatability of blood eosinophil counts, 
particularly in patients with a high eosinophil count.10 

There are many possible reasons for high eosinophil count 
other than eosinophilic COPD, such as a food or drug 
allergy. Moreover, peripheral blood eosinophil counts vary 
daily,11 leading to concerns about using a single measure of 
eosinophils as a predictive marker for ICS use. Recent 
reports12–14 show moderate variability in blood eosinophil 
counts ranging from 6 months to 3 years. However, no study 
has investigated the correlation between eosinophil varia-
bility and the effects of ICS. Here we analyzed the 

preventive effects of ICS on exacerbations according to 
variability in eosinophils in two stable COPD cohorts.

Materials and Methods
Study Participants
We enrolled COPD patients from two large COPD cohorts 
in South Korea. One cohort was from the Korean COPD 
Subtype Study (KOCOSS), the largest nationwide multi- 
center prospective observational cohort study in South 
Korea (NCT02800499).15 The Seoul National University 
Airway Registry (SNUAR) is another multi-center prospec-
tive observational cohort study by three university-affiliated 
hospitals in South Korea (NCT02527486). This cohort 
includes the same criteria for COPD as the KOCOSS, that 
is, post-bronchodilator forced expiratory volume in 1s 
(FEV1)/forced vital capacity <0.7 and ever smoker.

Patients with the following criteria were excluded: the 
follow-up period <6 months; baseline white blood cell 
count >12,000/μL or C-reactive protein >5 mL/dL, which 
might suggest a hidden infection or inflammation; and 
receipt of systemic steroids.

Surveys on symptoms and acute exacerbation (AE) were 
conducted at the time of enrollment and every 3 or 6 months. 
Moderate AE was defined as a patient visiting the outpatient 
clinic earlier than the expected date or taking antibiotics or 
steroids because of aggravated symptoms. Severe AE was 
defined as being admitted to or visiting the emergency room 
because of aggravated symptoms. The medications including 
ICS were collected at the time of enrollment based on what the 
physicians prescribed at each institute. All patients were clas-
sified into four groups based on serum eosinophil counts at 
baseline and 1-year follow-up: consistently high (CH) if both 
levels of eosinophils at baseline and 1-year follow-up were 
≥250/μL, consistently low (CL) if both levels were <250/μL, 
variably increasing (VI) if the baseline eosinophil count was 
<250/μL and the eosinophil count of 1-year follow-up was 
≥250/μL, and variably decreasing (VD) if the baseline eosino-
phil count was ≥250/μL and the eosinophil count at 1-year 
follow-up was <250/μL. In addition, the cutoff values of blood 
eosinophils (100, 150, 200, and 300/μL) other than 250/μL 
were also used and analyzed separately.

Statistical Methods
The chi-square test or Fisher’s exact test and Student’s 
t test or the Mann–Whitney test were used for categorical 
and continuous variables, respectively. We used 1:1 pro-
pensity score matching (the nearest neighbor method) with 
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age, sex, smoking, FEV1/FVC, FEV1, the modified 
Medical Research Council (mMRC) dyspnea scale, and 
history of exacerbations for each group to create matched 
samples according to ICS use. A negative binominal 
regression model was used for the AE rate at the first- 
year of follow-up period. All analyses were performed 
with R Studio version 3.4.3.16

Results
Of the 2,385 and 448 patients registered in the KOCOSS 
and SNUAR cohorts, 2,221 patients had COPD and 618 
patients were eligible for inclusion in the study (Figure 1). 
Blood eosinophil counts at baseline and 1-year follow-up 
were moderately correlated (intraclass correlation coeffi-
cient [ICC] = 0.55; Figure 2). To evaluate the impact of 
eosinophil variability on clinical outcomes, we divided the 
618 patients into four groups based on their eosinophil 
counts at baseline and 1-year follow-up. A total of 125 
(20%) patients had persistently high eosinophil counts 
(≥250/μL) at baseline and 1-year follow-up and were 
classified as the CH group, whereas 355 (57%) patients 

had persistently low eosinophil counts (<250/μL) and were 
classified as the CL group. About 22% of eligible patients 
showed variable blood eosinophil counts from baseline to 
the 1-year follow-up: 63 (10%) patients’ eosinophil counts 
increased (VI group), and 75 (12%) patients’ eosinophil 
counts decreased (VD group; Figure 2)

High blood eosinophil counts were more variable than 
low counts. Of the patients with initial blood eosinophil 
counts ≥250/μL, 38% (75/200) had a decrease in blood 
eosinophil count (<250/μL) at the 1-year follow-up. By 
contrast, of the patients with initial blood eosinophil 
counts <250/μL, 15% (63/418) showed increased eosino-
phil counts (≥250/μL) at the 1-year follow-up.

The mean age of the patients was 68.6 years, and 97% of 
the patients were male. On average, each patient had a 46 
pack-year smoking history, and 72% of patients were current 
smokers at the time of enrolment. The mean blood eosinophil 
count at baseline was 225/μL. About 27% of patients did not 
use any long-acting inhalers, whereas 40% of patients were 
used ICS. The mean FEV1 after bronchodilator use was 1.60 
L (62%), ranging from 0.51 to 3.23 L (21–133%; Figure S1 in 

Figure 1 Flowchart of participants.  
Abbreviations: FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; CBC, complete blood count; WBC, white blood cell count; CRP, C-reactive 
protein; AE, acute exacerbation; ICS, inhaled corticosteroid.
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Supplementary Information). The incidence of moderate to 
severe exacerbations in the past year and during the 1-year 
follow-up was 23% and 29%, respectively. No differences in 
characteristics were detected among the four groups (Table 1).

According to COPD guidelines, ICS are used by 
patients with severe COPD or if the COPD is not con-
trolled by long-acting bronchodilators.1,2 Thus, ICS users 
in this study tended to have more severe COPD than 
nonusers (Table 2). Therefore, the severity of COPD of 
users and nonusers of ICS had to be calibrated to compare 
the preventive effects of ICS for exacerbations only. 
Propensity score matching with age, sex, height, smoking 
status, FEV1/FVC, FEV1, mMRC dyspnea scale, and 
a history of exacerbations was performed between ICS 
users and nonusers (Table 2).

The AE rates of patients in the CH group were signifi-
cantly lower in ICS users than in nonusers Table 3 Figure 3). 
By contrast, the AE rate of patients in the CL group was 
higher in ICS users than nonusers (RR 1.42, 95% CI 1.08–-
1.89). It is interesting that patients in the VI group showed 
a similar pattern to patients in the CH group (RR 0.45, 95% 
CI 0.22–0.88), and patients in the VD group showed 
a similar pattern to patients in the CL group (RR 1.71, 
95% CI 1.00–2.96). Overall, ICS users tended to have 

slightly more AE events than nonusers, but this difference 
was not significant (RR 1.09, 95% CI 0.89–1.34).

Blood eosinophil changes between baseline and 1-year 
follow-up varied in ICS users and nonusers, but this dif-
ference was not significant (Figure 4), which suggests that 
eosinophil variability is not related to ICS use itself.

Discussion
The importance of the blood eosinophil count as 
a predictive marker for the use of ICS in patients with 
COPD has been emphasized. However, variability in eosi-
nophils has been observed, resulting in concerns over 
whether a single measure of eosinophils is sufficient to 
determine a treatment plan. Landis et al13 reported that the 
ICC of repeated blood eosinophil counts at 1-year follow- 
up was 0.64. However, Yun et al14 showed that the ICC of 
at 3-year follow-up in the ECLIPSE study was only 0.57. 
Southworth et al12 reported that the ICC at 2-year follow- 
up was 0.87 and emphasized that a lower eosinophil count 
is more stable over time than a higher one, a fact that was 
also reported in a population-based study.10 In this study, 
the ICC was at 1-year follow-up was 0.55, relatively lower 
than in previous studies. Given the potential factors which 
may affect eosinophil variability, such as a parasite 

Figure 2 Correlation between blood eosinophil counts at baseline and 1-year follow-up. Dash line stands for 250/μL.  
Abbreviation: R, intraclass coefficient.
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infection, or food or drug allergies,4 the ICC can differ 
depending on geographic location or ethnicity.

Even with relatively lower ICCs in these two Korean 
cohorts consisting of stable patients with COPD, 78% of 
eligible patients were in either the CH or CL group. In 
addition, there were the preventive effects of ICS on 
exacerbations in patients with consistently high eosino-
phil counts (CH group) but not in patients with consis-
tently low eosinophil counts (CL group). However, the 
remaining 22% of eligible patients had different 

eosinophil counts during the year. It is interesting that 
the responses to ICS also differed between the VI and 
VD groups. Patients in the VI group who had a low 
eosinophil count at baseline and a high eosinophil count 
after 1 year, showed the same beneficial effects of ICS as 
patients in the CH group. According to the epidemiolo-
gical data in this study, if clinicians decide not to use ICS 
based on a single measure of blood eosinophil at base-
line, 16% (39 of 240) of patients will delay the use of 
ICS. By contrast, patients in the VD group, who had 

Table 1 Baseline Characteristic of Study Population Classified with Eosinophil Variability

Total 
(n=618)

CH Group 
(n=125)

CL Group 
(n=355)

VI Group 
(n=63)

VD Group 
(n=75)

p-value

Age, year 68.6±7.9 68.8±7.4 68.6±8.2 68.9±8.0 67.7±7.4 0.784

Sex, male (%) 600 (97) 123 (98) 345 (97) 60 (95) 72 (96) 0.604

Height, cm 165±6 165±5 165±6 165±7 165±6 0.989
Current smoker, n (%) 445 (72) 82 (66) 260 (73) 47 (74) 56 (75) 0.658

Smoking dosage, pack-year 46±27 46±24 45±27 40±23 51±32 0.173

Blood tests

White blood cell, x103/µL  
Eosinophil counts,/µL  

Eosinophil percentage, %  

C-reactive protein, mg/dL

7.17±1.73 
225±168 

0.32±0.24 

0.58±0.85

7.70±1.59 
438±170 

0.59±0.27 

0.62±0.97

6.93±1.69 
129±60 

0.20±0.10 

0.60±0.87

7.21±2.13 
166±50 

0.25±0.10 

0.45±0.71

7.42±1.61 
372±144 

0.52±0.19 

0.52±0.63

<0.001 
<0.001 

<0.001 

0.714

LA inhalers use, n (%) 0.378

None  
Single  

Dual  

Triple

168 (27) 
150 (24) 

139 (22) 

161 (26)

34 (27) 
39 (31) 

24 (19) 

28 (22)

96 (27) 
75 (21) 

85 (24) 

99 (27)

17 (27) 
15 (24) 

18 (29) 

13 (21)

21 (28) 
21 (28) 

12 (16) 

21 (28)

ICS users, n (%) 250 (40) 43 (34) 154 (43) 24 (38) 29 (39) 0.333

Spirometry

Post-BD FEV1, L  

Post-BD FEV1, % pred  
Post-BD FEV1/FVC, %

1.60±0.53 

61.9±19.2 
48.9±11.5

1.63±0.52 

62.5±17.6 
49.7±11.7

1.61±0.55 

62.1±20.0 
48.4±11.5

1.57±0.47 

61.7±18.5 
49.5±11.2

1.59±0.53 

60.5±19.0 
49.0±11.6

0.931 

0.915 
0.695

Symptoms
mMRC dyspnea scale  

CAT score  

SGRQ score, total  
6 minute walk distance, m

1.47±0.86 

16.1±7.8 

35.4±18.7 
407±108

1.34±0.79 

15.7±7.2 

35.0±16.6 
414±101

1.53±0.87 

16.1±8.0 

35.4±18.5 
405±106

1.41±0.80 

17.3±8.1 

38.0±21.8 
404±120

1.47±0.96 

15.6±7.8 

34.7±20.3 
406±117

0.169 

0.567 

0.703 
0.896

History of AE-COPD
AE rate, events/year  

Incidence of AE, n (%)

0.55±1.66 

141(23)

0.55±1.55 

27 (22)

0.54±1.75 

77 (22)

0.69±1.78 

18 (29)

0.51±1.25 

19 (26)

0.908 

0.610

AE-COPD (during 1-year)

AE rate, events/year  

Incidence of AE, n (%)

0.69±1.52 

178 (29)

0.65±1.75 

33 (27)

0.69±1.45 

102 (29)

0.67±1.27 

22 (35)

0.75±1.63 

21 (28)

0.978 

0.693

Note: Mean ± standard deviation. 
Abbreviations: CH, consistently high; CL, consistently low; VI, variably increasing; VD, variably decreasing; BD, bronchodilator; LA inhaler, long-acting inhaler; ICS, inhaled 
corticosteroids; FEV1, forced expiratory volume in 1 second; mMRC, the modified Medical Research Council; CAT score, COPD assessment test score; SGRQ score, 
St. George Respiratory Questionnaire score; AE, acute exacerbation.
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a high eosinophil count at baseline but a low eosinophil 
count after 1 year, showed no effects of ICS. If clinicians 
decide to use ICS based only on blood eosinophil level at 
baseline, 40% (29 of 72) of patients will use ICS unne-
cessarily, which suggests a single eosinophil count cannot 
be a marker for selecting ICS in patients with COPD. 
Given that checking the blood eosinophil count is rela-
tively easy, and improper use of ICS is critical for COPD 
patients, regular follow-up of the eosinophil count is 

required, although the remaining 78% (244 of 312) of 
patients do not need a follow-up count.

Regular follow-up of the blood eosinophil count seems 
to be required, in particular for patients with a high blood 
eosinophil count at baseline, but it is impossible to deter-
mine the optimal time interval or the number of eosinophil 
measurements sufficient to determine ICS use. Post hoc 
analyses of the IMPACT trial showed that two blood 
eosinophil measurements within a 2-week interval did 

Table 2 Characteristics of Study Population Between ICS Users and Nonusers Before and After Propensity Score Matching

Overall Patients After Propensity Score Matching

ICS User 
(n=250)

ICS Nonuser 
(n=368)

p-value ICS User 
(n=239)

ICS Nonuser 
(n=239)

p-value

Age, year 69.0±8.4 68.3±7.5 0.272 69.0±8.3 69.1±7.1 0.827
Sex, Male (%) 242 (97) 358 (97) 0.915 231 (97) 232 (97) 1.000

Height, cm 164±6 165±5 0.224 165±6 164±6 0.927

Current smoker (%) 187 (75) 258 (70) 0.336 176 (74) 175 (73) 1.000
Eosinophil,/µL 212±156 234±175 0.108 213±158 226±166 0.352

LA inhalers use, n (%) – –
None  

Single  

Dual  
Triple

0 (%) 

3 (1%) 

86 (34%) 
161 (64%)

168 (46%) 

147 (40%) 

53 (14%) 
0 (0%)

0 (%) 

3 (1%) 

85 (35%) 
151 (63%)

106 (44%) 

98 (41%) 

35 (15%) 
0 (0%)

Spirometry
Post-BD FEV1, L  

Post-BD FEV1, % pred

1.47±0.53 

57.0±19.6

1.70±0.52 

65.2±18.3

<0.001* 

<0.001*

1.48±0.53 

57.4±19.7

1.54±0.46 

60.5 ±17.6

0.190 

0.066

Symptom

mMRC dyspnea scale 1.68±0.86 1.33±0.83 <0.001* 1.67±0.87 1.55±0.82 0.131

History of AE-COPD

AE rate, events/year  

Incidence of AE, n (%)

0.65±1.55 

67 (27)

0.48±1.73 

74 (20)

0.225 

0.059

0.66±1.57 

65 (27)

0.56±1.96 

53 (22)

0.520 

0.243

Notes: *Matching variables: post-BD FEV1(L), mMRC dyspnea scale, AECOPD. Mean ± standard deviation, p-value < 0.05. 
Abbreviations: BD, bronchodilator; LA inhaler, long-acting inhaler; ICS, inhaled corticosteroids; FEV1, forced expiratory volume in 1 second; mMRC, the modified Medical 
Research Council; AE, acute exacerbation.

Table 3 The Acute Exacerbation Rates of COPD in ICS Users and Nonusers According to Eosinophil Cutoffs

Cutoff (/µL) ICS Users ICS Nonusers

CH CL VI VD CH CL VI VD

100 0.60±1.25 0.97±1.27 0.94±1.78 1.46±2.28 0.70±1.51 0.83±1.69 0.67±1.24 0.80±1.35

150 0.58±1.33 1.01±1.58 0.67±1.18 0.98±1.85 0.79±1.68 0.80±1.51 0.43±1.03 0.59±1.13

200 0.33±0.82 0.93±1.58 0.84±1.37 0.98±1.90 0.76±1.64 0.67±1.33 0.74±1.42 0.85±1.64
250 0.33±0.89 0.89±1.51 0.45±0.66 1.21±2.27 0.79±1.78 0.63±1.36 1.00±1.65 0.71±1.19

300 0.25±0.52 0.88±1.52 0.37±0.58 1.18±2.28 0.39±1.00 0.65±1.44 1.07±1.72 1.10±1.79

Note: Mean ± standard deviation. 
Abbreviations: CH, consistently high; CL, consistently low; VI, variably increasing; VD, variably decreasing.
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not provide additional information to predict ICS 
response.17 No trial has considered the effects of ICS on 
long-term changes in eosinophil count. Additional study is 
required to optimize the follow-up period.

Using different cutoffs for blood eosinophil count 
changed the number of patients in each group (Table 4). 
A lower cutoff classified more patients in the CH group 
and fewer patients in the CL group. However, non- 

eosinophilic COPD patients with marginally high eosino-
phil counts would be classified into the CH group with too 
low of a cutoff, and the response to ICS in those patients 
would hamper that for eosinophilic COPD patients. For 
example, if the cutoff for the blood eosinophil count is set 
to 100/μL, ICS might not be beneficial for patients in the 
CH group (Figure S2 in Supplementary Information). 
However, if one applies too high a cutoff, such as 300/ 

Figure 3 Eosinophil variability and the effect of ICS on acute exacerbation rate.  
Abbreviation: CI, confidence interval.

Figure 4 Comparison of eosinophil change between ICS user and nonusers.
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μL, eosinophilic COPD patients with marginally low eosi-
nophil counts would be classified into the CL group, and 
the response to ICS would be diluted. The ideal cutoff 
seems to depend on the correlation between the baseline 
and follow-up eosinophil count; therefore, further study 
with more patients, a longer follow-up period, and ethical 
considerations are required.

Recently, it revealed that serum eosinophil at admis-
sion can be used as prognostic factors of other clinical 
outcomes including readmission rate and time to first 
COPD-related readmission.18,19 Similar to the response 
to ICS in this study, eosinophil variability and measure-
ment timing of eosinophil might affect predicting other 
clinical outcomes and further evaluation is required.

As systemic steroids lower blood eosinophil levels, ICS 
may also lower blood eosinophil levels. Kreindler et al20 

reported that ICS have only limited effects on the blood 
eosinophil count. The change in the mean of blood eosino-
phil count from baseline to 1-year follow-up was slightly 
lower in ICS users than nonusers and was not significant 
(−8/μL vs −16/μL, p-value = 0.497). Given that 40% of the 
patients were ICS users and that there were fewer patients in 
the VI group than in the VD group, ICS might affect the 
blood eosinophil count, but the total effects would be mini-
mal, and it may not be a challenge to determine the cutoff for 
the blood eosinophil count in patient with COPD.

Conclusions
ICS reduce exacerbations in patients with COPD and 
a consistently high eosinophil level but not the patients 
with a consistently low eosinophil level. One-fifth of 
patients showed significantly varying eosinophil counts 
during the 1-year follow-up, and the response to the ICS 
differed according to the variability in the eosinophil 
count. Therefore, regular follow-up of the blood eosino-
phil count is required for patients with COPD.

Abbreviations
AE, acute exacerbation; CH group, consistently high eosino-
phil group; CI, confidence interval; CL group, consistently 
low eosinophil group; FEV1, forced expiratory volume in 
one second; ICC, intraclass correlation coefficient; ICS, 
inhaled corticosteroid; KOCOSS, Korean COPD Subtype 
Study; mMRC, the modified Medical Research Council; 
SNUAR, Seoul National University Airway Registry; RR, 
relative risk; VD group, variably decreasing eosinophil 
group; VI group, variably increasing eosinophil group.
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University Hospital IRB, Hallym University Dongtan 
Sacred Heart Hospital IRB, Hallym University 
Chuncheon Sacred Heart Hospital IRB, 
Hallym University Pyeongchon Sacred Heart Hospital 
IRB, Hanyang University Guri Hospital IRB, Konkuk 
University Hospital IRB, Konkuk University Chungju 
Hospital IRB, Hallym University Kangdong Sacred Heart 
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IRB, Gachon University Gil Medical Center IRB, 
Gangnam Severance Hospital IRB, Kyung Hee 
University Hospital at Gangdong IRB, Kangbuk 
Samsung Hospital IRB, Kangwon National University 

Table 4 Changes of Eosinophil Variability According to Eosinophil Cutoffs

Cutoff 
(/µL)

Consistently 
High (A)

Consistently 
Low (B)

Variably 
Increasing (C)

Variably 
Decreasing (D)

D/(A+D)* C/(B+C)** (C+D)/(A+B 
+C+D)┼

100 414 69 55 80 80/494 (16%) 55/124 (44%) 135/618 (22%)

150 267 168 82 101 101/368 (27%) 82/250 (33%) 183/618 (30%)

200 178 274 73 93 93/271 (34%) 73/347 (21%) 166/618 (27%)
250 125 355 63 75 75/200 (38%) 63/418 (15%) 138/618 (22%)

300 86 412 53 67 67/153 (44%) 53/465 (11%) 120/618 (19%)

Notes: *The proportion of patients who showed high eosinophil initially, but changed to low eosinophil count after a year. **The proportion of patients who showed low 
eosinophil initially, but changed to high eosinophil count after a year. ┼The proportion of patients who showed inconsistent levels of eosinophil in serial examination.
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Hospital IRB, Kyungpook National University Hospital 
IRB, Gyeongsang National University Hospital IRB, 
Pusan National University Hospital IRB, Soon Chun 
Hyang University Bucheon Hospital IRB, Seoul National 
University Bundang Hospital IRB, CHA Bundang Medical 
Center, CHA University IRB, Asan Medical Center IRB, 
Inje University Ilsan Paik Hospital IRB, Eulji General 
Hospital IRB, Samsung Medical Center IRB, Ulsan 
University Hospital IRB, Soon Chun Hyang University 
Seoul Hospital IRB, Yeungnam University Hospital IRB, 
Ewha Womans University Mok-dong Hospital IRB, Inha 
University Hospital IRB, Chonbuk National University 
Hospital IRB, and Jeju National University Hospital IRB.
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