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Background: High blood eosinophil count is a predictive biomarker for response to inhaled 

corticosteroids in prevention of acute exacerbation of COPD, and low blood eosinophil count is 

associated with pneumonia risk in COPD patients taking inhaled corticosteroids. However, the 

prognostic role of blood eosinophil count remains underexplored. Therefore, we investigated 

the associated factors and mortality based on blood eosinophil count in COPD.

Methods: Patients with COPD were recruited from 16 hospitals of the Korean Obstructive 

Lung Disease cohort (n=395) and COPD in Dusty Area cohort (n=234) of Kangwon University 

Hospital. The two merged cohorts were divided based on blood eosinophil count into three 

groups: high (5%), middle (2%–5%), and low (2%).

Results: The high group had longer six-minute walk distance (high =445.8±81.4, 

middle =428.5±88.0, and low =414.7±86.3 m), higher body mass index (23.3±3.1, 23.1±3.1, and 

22.5±3.2 kg/m2), lower emphysema index (18.5±14.1, 22.2±15.3, and 23.7±16.3), and higher inspira-

tory capacity/total lung capacity ratio (32.6±7.4, 32.4±9.2, and 29.9% ± 8.9%) (P0.05). The survival 

period increased with increasing blood eosinophil count (high =9.52±0.23, middle =8.47±1.94, and 

low =7.42±0.27 years, P0.05). Multivariate linear regression analysis revealed that the emphysema 

index was independently and negatively correlated with blood eosinophil count (P0.05).

Conclusion: In COPD, the severity of emphysema was independently linked with low blood 

eosinophil count and the longer survival period was associated with increased blood eosinophil 

count, though it was not proven in the multivariate analysis.

Keywords: blood eosinophil, COPD, biomarker

Introduction
Spirometric definition of chronic obstructive pulmonary disease (COPD) demonstrates the 

feature of airflow limitation, but COPD has many phenotypes with complex underlying 

pathophysiology.1 The forced expiratory volume in 1 second (FEV
1
), which is a marker for 

disease severity, has been adopted in numerous trials, but it is not useful as a therapeutic 

marker because it does not reflect disease activity.2 Recently, high blood eosinophil count 

has been recognized as a biomarker for predicting the response to inhaled corticosteroids 

in prevention of acute exacerbation, and low blood eosinophil count is associated with the 

risk of pneumonia in COPD patients taking inhaled corticosteroids.3,4 However, there is 

no consensus regarding what criteria of blood eosinophil count should be used for assess-

ing the therapeutic efficacy. Nonetheless, several findings have shown that patients with 

COPD and elevated circulating eosinophil counts have more exacerbations, that inhaled 

corticosteroids are beneficial for reducing the occurrence of exacerbations in patients 

with elevated eosinophil counts, and that the clinical response to inhaled corticosteroids 

is enhanced with increasing eosinophil count.3,5–7 Recent studies suggested that lower 

level of circulating eosinophil was linked with severe emphysema in COPD.8,9
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Nevertheless, it is unclear whether blood eosinophil is 

associated with prognosis, mortality, and structural change 

in stable COPD. Therefore, this study aimed to investigate 

the prognosis based on mortality and blood eosinophil 

count and the association between blood eosinophil count 

and clinical variables, including radiologic and physiologic 

factors in COPD.

Materials and methods
Study subjects
Patients were enrolled from two different prospective COPD 

cohort studies in South Korea: the COPD in Dusty Area 

(CODA) registry (KCT0000552) and the Korean Obstructive 

Lung Disease (KOLD) cohort.

The inclusion criteria of the patients with COPD for 

the merged cohort were based on KOLD design as fol-

lows: 1) age 40 years; 2) current or former smoker with 

a smoking history 10 pack-years; 3) post-bronchodilator 

ratio of FEV
1
 to forced vital capacity (FVC)  0.7; 4) no or 

minimal abnormality on chest radiography; 5) neither history 

of asthma nor physician-diagnosed asthma at enrollment; and 

6) exclusion of COPD patients with recent exacerbations or 

pneumonia for 8 weeks before enrollment.

For the merged cohort, we enrolled 395 patients with 

COPD from the KOLD and 234 patients with COPD from 

CODA where blood eosinophil count was available and 

inclusion criteria were met (Table 1).

KOLD is a prospective cohort, which recruited patients 

with COPD on an outpatient basis from pulmonary clinics in 

16 university-affiliated hospitals from three provinces (Seoul, 

Gyeonggi-do, and Gangwon-do) in Korea between June 2005 

and April 2012 (Figure 1).10 For this cohort, we followed the 

patients every 3 months, and the mean follow-up period was 

4.9±3.1 years. Patients with heart failure, coronary artery 

disease, tuberculous-destroyed lung, severe bronchiectasis, 

pneumoconiosis, lung cancer, home oxygen therapy, or 

pure asthma were excluded on the basis of the judgment of 

physicians.

The CODA study was a longitudinal observational study 

conducted on subjects living in dusty areas near cement 

plants in the Kangwon and Chungbuk provinces of South 

Korea. The cohort was created to observe the clinical out-

comes of patients with COPD living near cement plants in 

Korea, as previously described.11 The CODA cohort recruited 

COPD patients in Kangwon University Hospital from 2012 

until the end of 2015. The patients were recruited from six 

administrative districts of Korea where cement plants were 

located. The study design for CODA cohort, including initial 

questionnaire, spirometry, laboratory test, and radiologic 

evaluation was made based on KOLD cohort study. CODA 

study also excluded patients with major comorbidities as in 

KOLD. CODA cohort followed the patients every 6 months 

and the mean follow-up period was 2.2±1.8 years.

Both cohorts surveyed major events, including acute 

exacerbation, new diseases, accidents, or deaths, on an out-

patient visit every 3 or 6 months, and identified information 

on major events about those who do not visit by telephone.

Patients and definition of each condition
This study is a primary ad hoc analysis with the merged 

cohort. This merged cohort was categorized into three groups 

based on blood eosinophil count: high group (5%), middle 

group (2%–5%), and low group (2%). Acute exacerbation 

was graded from mild to severe as previously reported dur-

ing the 1-year follow-up period after enrollment, and only 

moderate and severe exacerbations were included in the 

exacerbation group.12 Frequent exacerbators were determined 

as previously defined.1,12

This study was approved by the institutional review board 

of the Asan Medical Center (Approval No 2005–0345), 

Kangwon University Hospital (IRB No 2012-06-007), and 

the other participating hospitals. Written informed consent 

was obtained from all patients.

Methods
Clinical and physiological measurements
Baseline information of the study population, including 

demographic and clinical data, such as age, sex, smoking 

status, history of exacerbations, and pulmonary function tests, 

were collected at enrollment. Blood samples, collected at 

enrollment when the patients were stable, were used for labo-

ratory tests. The body mass index (BMI) was calculated as the 

Table 1 Baseline characteristics of the patients of each cohort

Variables KOLD CODA P-value

Total number 395 (62.8%) 234 (37.2%)
Age (years) 66.9±7.5 72.7±7.0 0.001
Gender (male) 385 (97.5%) 230 (98.3%) 0.499
Smoking (pack-years) 46.8±26.5 26.3±22.6 0.001
BMI (kg/m2) 23.1±3.2 22.7±3.2 0.202
Dyspnea (mMRC scale) 1.7±1.1 1.5±1.1 0.049
Leukocyte (×103/μL) 7.3±2.0 6.9±1.8 0.006
Eosinophil count (%) 3.7±3.3 2.8±3.2 0.001
Post-bronchodilator 
pulmonary function

FVC (%) 83.3±16.0 96.0±19.0 0.001
FEV1 (%) 54.2±16.1 77.8±19.4 0.001
FEV1/FVC (%) 46.8±11.2 53.3±8.8 0.001

Abbreviations: BMI, body mass index; CODA, COPD in Dusty Area; KOLD, 
Korean Obstructive Lung Disease; mMRC, modified Medical Research Council.
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body weight divided by the height squared (kg/m2). Dyspnea 

was assessed using the modified Medical Research Council 

(mMRC) dyspnea scale and the health-related quality of life 

was assessed using the St George Respiratory Questionnaire. 

The six-minute walk test was performed according to the 

American Thoracic Society statement.13

Spirometry was conducted using Vmax 22 (SensorMedics, 

Yorba Linda, CA, USA) and PFDX (MedGraphics, St. Paul, 

MN, USA) according to the American Thoracic Society 

guidelines.14 The spirometry reference values were based on 

the Korean equation.15 Post-bronchodilator spirometry values 

were measured 15 minutes after administering 400 µg of 

salbutamol. Lung volumes, including the total lung capacity 

(TLC) and residual volume, were measured using body 

plethysmography by employing V6200 (CareFusion, San 

Diego, CA, USA), PFDX, or Vmax 22.16 The diffusing 

capacity of carbon monoxide (D
LCO

) was measured by assess-

ing the single-breath carbon monoxide uptake (Vmax 22 or 

PFDX).17 St George Respiratory Questionnaire, lung volume 

measurement, D
LCO

, and the data of six-minute walk test were 

collected only in the KOLD cohort.

Chest CT indices for COPD assessment
Radiological evaluation was performed only in the KOLD 

cohort. The emphysema index, CT air-trapping index, and 

airway dimensions were determined from chest CT data, as 

previously reported.18,19 Patients underwent volumetric CT 

scans at full inspiration and expiration for measuring these 

indices by using one of three 16-multidetector CT scan-

ners (Somatom Sensation 16, Siemens Medical Solutions, 

Forchheim, Germany; GE Lightspeed Ultra, General Electric 

Healthcare, Milwaukee, WI, USA; or Philips Brilliance 16, 

Philips Medical Systems, Best, the Netherlands).

Analysis
All data were analyzed using IBM SPSS Statistics for 

Windows/Macintosh, Version 21.0 (IBM Corporation, 

Armonk, NY, USA). All values, except for the survival 

period described as means ± standard error, were expressed 

as means ± standard deviation. A P-value 0.05 was deemed 

statistically significant.

Chi-squared test or Fisher’s exact test was performed for 

categorical data.

Distribution of data normality was examined by 

Kolmogorov–Smirnov test.

For continuous data, one-way analysis of variance was 

done for data with normal distribution and Kruskal–Wallis 

test was done for data not showing normal distribution.

A Kaplan–Meier analysis with a log-rank test was per-

formed to evaluate survival. A Cox proportional hazards 

regression analysis was conducted to identify significant 

variables associated with survival. Univariate and multi-

variate linear regression analyses were performed to identify 

significant variables associated with blood eosinophil count. 

The demographic variables indicating the sample profile 

information, including age and sex, and clinically meaningful 

variables were all included in the multivariate linear regres-

sion analysis. To avoid multicollinearity, the variables were 

included in multiple regression analyses when the variance 

inflation factor was 10.

Results
Baseline characteristics
The baseline characteristics of each cohort are shown in 

Table 1, and the baseline demographics of the two merged 

cohorts based on blood eosinophil count are shown in 

Tables 2 and 3. Compared with the middle or low eosinophil 

Figure 1 Flow diagram illustrating patient enrollment.
Abbreviations: CODA, COPD in Dusty Area; KOLD, Korean Obstructive Lung Disease.
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groups, the high blood eosinophil group had higher BMI 

(high group =23.3±3.1, middle group =23.1±3.1, and lower 

group =22.5±3.2 kg/m2; P=0.042), longer six-minute walk 

distance (6MWD) (high group =445.8±81.4 m, middle 

group =428.5±88.0 m, and lower group =414.7±86.3 m; 

P=0.029), lower emphysema index (high group =18.5±14.1, 

middle group =22.2±15.3, and lower group =23.7±16.3; 

P=0.077), higher D
LCO

 (high group =82.4±21.9, middle 

group =74.3±23.7, and lower group =76.8±24.5; P=0.035), 

and higher inspiratory capacity/TLC ratio (high group 

=32.6±7.4, middle group =32.4±9.2, and lower group 

=29.9% ± 8.9%; P=0.036).

Table 3 Physiological and radiological findings of patients with COPD according to blood eosinophil count

Variables High eosinophil group  
(blood eosinophil 5%)

Middle eosinophil group  
(blood eosinophil 2%–5%)

Low eosinophil group  
(blood eosinophil 2%)

P-value

Post-bronchodilator  
pulmonary function

FVC (%) 85.1±16.5 89.2±17.4 88.0±19.7 0.542
FEV1 (%) 62.4±19.4 63.8±19.6 62.1±23.2 0.625
FEV1/FVC (%) 52.3±11.4 51.5±11.6 49.7±11.2 0.108
DLCO 82.4±21.9 (83) 74.3±23.7 (163) 76.8±24.5 (118) 0.035
DLCO/VA 84.6±23.7 (81) 76.1±22.6 (161) 76.3±25.2 (115) 0.023
RV/TLC (%) 45.2±12.8 (81) 44.2±12.3 (167) 47.7±13.6 (118) 0.074
IC/TLC (%) 32.6±7.4 (79) 32.4±9.2 (158) 29.9±8.9 (112) 0.036

Six-minute walk test
6MWD (m) 445.8±81.4 (84) 428.5±88.0 (177) 414.7±86.3 (119) 0.029
Resting O2 Sat (%) 96.7±1.7 (84) 96.4±1.8 (175) 96.4±1.7 (119) 0.404
Minimum O2 Sat (%) 95.3±4.4 (84) 94.4±5.3 (174) 94.9±3.8 (119) 0.338

Radiological findings
Emphysema index 18.5±14.1 (77) 22.2±15.3 (155) 23.7±16.3 (106) 0.077
Wall area (%) 66.8±5.4 (77) 66.2±4.8 (155) 66.7±5.0 (106) 0.679
Air-trapping index 0.94±0.04 (75) 0.95±0.04 (152) 0.95±0.04 (104) 0.330

Frequent exacerbators 13.9% 14.0% 20.1% 0.176

Notes: The number of patients is noted within parenthesis if any of the values for an item are missing. Wall area% = wall area/(wall area + lumen area) ×100.
Abbreviations: DLCO/VA, diffusing capacity for carbon monoxide/alveolar volume; IC, inspiratory capacity; O2 Sat, oxygen saturation; RV, residual vol; 6MWD, six minute 
walk distance; TLC, total lung capacity.

Table 2 Baseline characteristics of the patients with COPD according to blood eosinophil count

Variables High eosinophil group
(blood eosinophil 5%)

Middle eosinophil group
(blood eosinophil 2%–5%)

Low eosinophil group
(blood eosinophil 2%)

P-value

Total number 123 301 205
Eosinophil count (%) 8.1±4.6 3.0±0.8 1.0±0.5 0.001
Age (years) 69.1±8.5 68.4±7.8 69.92±7.3 0.100
Gender (male) 98.4% (121/123) 97.7% (294/301) 97.6% (200/205) 0.665
Current smoker vs former smoker 46.3% 39.2% 37.1% 0.238
BMI (kg/m2) 23.3±3.1 23.1±3.1 22.5±3.2 0.042
SGRQ 33.7±17.0 31.1±17.5 34.6±18.7 0.225
Dyspnea (mMRC scale) 1.74±1.07 1.45±1.10 1.69±1.10 0.010
Serum laboratory finding

Leukocyte (×103/μL) 7.0±2.0 6.8±1.7 7.4±2.2 0.003
hs-CRP (mg/dL) 1.02±0.13 1.01±0.09 1.02±0.14 0.670
Hemoglobin (g/dL) 14.8±1.3 14.8±1.4 14.8±1.4 0.909
Platelet (×103/μL) 236.7±63.1 234.3±59.2 240.2±65.2 0.725
Protein (g/dL) 7.06±0.52 7.10±0.47 7.03±0.52 0.486
Albumin (g/dL) 4.13±0.36 4.19±0.34 4.18±0.31 0.249
Cholesterol (mg/dL) 182.5±36.5 180.3±36.9 182.3±37.5 0.831
Creatinine (mg/dL) 1.03±0.22 0.99±0.38 0.93±0.21 0.009

Abbreviations: BMI, body mass index; SGRQ, St George Respiratory Questionnaire; hs-CRP, high-sensitivity C-reactive protein; mMRC, modified Medical Research Council; 
SGRQ, St George Respiratory Questionnaire.
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multiorgan failure (one patient), and suicide (one patient). 

Of the 10 patients with COPD in the CODA cohort who died 

during the observation period, death was due to pneumonia 

(three patients), respiratory failure (two patients), multiorgan 

failure (one patient), and gastric cancer (one patient). Since 

the cause of death was unidentified in 24.1% (14/58) of the 

instances in the KOLD cohort and 30% (3/10) in the CODA 

cohort, only all-cause mortality was used for the survival 

analyses.

A Kaplan–Meier analysis showed that the survival period 

increased with an increase in blood eosinophil count (high 

group =9.52±0.23 years, middle group =8.47±1.94 years, and 

low group =7.42±0.27 years; P0.001) (Figure 2).

The univariate Cox analysis showed that age (HR =1.124, 

95% CI =1.078–1.171, P0.001), female sex (HR =0.542, 

95% CI =0.075–3.919, P=0.544), blood eosinophil count 

(HR =0.872, 95% CI =0.777–0.979, P=0.020), BMI 

(HR =0.758, 95% CI =0.698–0.823, P0.001), dyspnea 

scale by mMRC (HR =1.918, 95% CI =1.506–2.442, 

P0.001), post-bronchodilator FEV
1
 (HR =0.956, 95% 

Factors associated with blood eosinophil 
count
Univariate linear regression analysis demonstrated that D

LCO
 

(B=0.017, P=0.016) and emphysema index (B= -0.034, 

P=0.006) were associated with blood eosinophil count 

(Table 4). Six-minute walk distance (B=0.009, P=0.061) 

tended to be associated with blood eosinophil count (Table 4). 

In multivariate stepwise linear regression analysis, the emphy-

sema index showed an independent negative correlation 

with blood eosinophil count (B=-0.034, P=0.008) (Table 4).

Survival analyses
Of the 58 patients with COPD in the KOLD cohort who died 

during the observation period, death was most frequently due 

to pneumonia (six patients), respiratory failure (six patients), 

acute exacerbation of COPD (six patients), lung cancer (six 

patients), and other cancers (nine patients). Other causes were 

myocardial infarction (three patients), respiratory failure 

after surgery (two patients), septic shock (two patients), 

pneumothorax (one patient), liver cirrhosis (one patient), 

Table 4 Factors associated with blood eosinophil count according to linear regression method

Variables B SE t P-value

Univariate analysis
Age (years) -0.019 0.017 -1.133 0.258

R-square=0.002, adjusted R-square=0.001,  
F=1.284, P-value=0.258

Gender (male) -0.333 0.894 -0.372 0.710

R-square=0.001, adjusted R-square=-0.001,  
F=0.139, P-value=0.710

Leukocyte (×103/μL) 0.036 0.067 0.535 0.593

R-square=0.001, adjusted R-square=-0.001,  
F=0.286, P-value=0.593

BMI (kg/m2) 0.044 0.041 1.060 0.290
R-square=0.002, adjusted R-square=0.001,  
F=1.123, P-value=0.290

IC/TLC (%) 0.015 0.020 0.764 0.446
R-square=0.002, adjusted R-square=-0.001,  
F=0.583, P-value=0.446

DLCO (%) 0.017 0.007 2.414 0.016
R-square=0.015, adjusted R-square=0.012,  
F=5.827, P-value=0.016

Emphysema index -0.034 0.012 -2.784 0.006

R-square=0.023, adjusted R-square=0.020,  
F=7.751, P-value=0.006

6MWD (m) 0.009 0.002 1.882 0.061
R-square=0.009, adjusted R-square=0.007,  
F=3.544, P-value=0.061

aMultivariate analysis by stepwise method
Emphysema index -0.034 0.013 -2.689 0.008

Note: aAdjustment for age, gender, BMI, 6MWD, DLCO, and emphysema index.
Abbreviations: BMI, body mass index; DLCO, diffusing capacity for carbon monoxide; IC, inspiratory capacity; SE, standard error; 6MWD, six minute walk distance; TLC, 
total lung capacity.

 
In

te
rn

at
io

na
l J

ou
rn

al
 o

f C
hr

on
ic

 O
bs

tr
uc

tiv
e 

P
ul

m
on

ar
y 

D
is

ea
se

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/ b

y 
16

5.
19

4.
10

3.
25

 o
n 

16
-A

pr
-2

01
9

F
or

 p
er

so
na

l u
se

 o
nl

y.

Powered by TCPDF (www.tcpdf.org)

                               1 / 1

www.dovepress.com
www.dovepress.com
www.dovepress.com


International Journal of COPD 2018:13submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

3594

Oh et al

CI =0.940–0.972, P0.001), and 6MWD (HR =0.991, 

95% CI =0.988–0.994, P0.001) were significant factors 

associated with survival. The multivariate Cox regression 

analysis showed that high blood eosinophil count was an 

independent risk factor for improved survival (HR =0.897, 

95% CI =0.802–0.996, P=0.041) in model 1 adjusted for 

age and sex, but not in model 2 adjusted for BMI, post-

bronchodilator FEV
1
, and dyspnea scale by mMRC, along 

with age and sex (Table 5).

Discussion
The aim of our study was to evaluate the utility of blood 

eosinophil count as a biomarker by investigating the mortal-

ity based on blood eosinophil count and identify factors that 

are independently associated with blood eosinophil count 

in COPD. Our data suggested that, in COPD, the survival 

period increased according to the blood eosinophil count, and 

that the emphysema index had an independent and inverse 

association with blood eosinophil count.

Our study revealed a few interesting findings. First, our 

data demonstrated that the severity of radiologic emphysema 

had an independent association with low blood eosinophil 

count in the multivariate linear regression analysis. The 

association between blood eosinophil count and structural 

changes in the COPD lung, such as emphysema, has not 

yet been well studied. A previous paper by Nishmura et al 

reporting that those with rapid decline in lung function dis-

played more severe emphysema and lower levels of circu-

lating eosinophils was indirectly suggestive of a possible 

association between emphysema and blood eosinophil count 

in COPD.8

Recently, Papaioannou et al’s study, including 98 patients 

with COPD reported that patients with significant emphy-

sema defined by emphysematous lesions in 15% of the 

pulmonary parenchyma had lower blood eosinophil counts 

compared with patients without emphysema.9 However, an 

independent association between blood eosinophil count and 

the radiologic emphysema index found in our study has not 

been reported yet in a big cohort.

The emphysematous phenotype is usually characterized 

by poor outcomes in COPD, such as lower BMI, impaired 

quality of life, rapid lung function decline, the development 

of pneumonia, and frequent exacerbations.3,12,20–24 There-

fore, the higher blood eosinophil count in COPD patients 

with less emphysematous lesion in our study could explain 

the better prognosis of the high blood eosinophil group. 

This is also supported by our finding of longer survival 

periods in patients with COPD having higher eosinophil 

counts.

The beneficial role of inhaled corticosteroids in the high 

eosinophil group appears to be partly explained by our find-

ing that this group has fewer emphysematous features that 

would respond well to pharmacological intervention. Previ-

ous studies have reported that, in the high eosinophil group of 

COPD, acute exacerbation is better prevented or treated using 

inhaled corticosteroids.4,7 Studies analyzing the KOLD data 

also showed that the emphysematous phenotype in COPD 

does not respond to pharmacological interventions, including 

inhaled corticosteroids and long-acting beta agonists, and 

high blood eosinophil count can be a possible biomarker 

Table 5 Prognostic factors for mortality in the total COPD group according to multivariate Cox regression analysis

Variables Model 1 Model 2

HR (95% CI) P-value HR (95% CI) P-value

Age (years) 1.122 (1.076–1.169) 0.001 1.102 (1.054–1.153) 0.001
Gender (female) 0.441 (0.061–3.188) 0.417 0.919 (0.123–6.875) 0.934
Blood eosinophil count (%) 0.897 (0.802–0.996) 0.041 0.922 (0.839–1.013) 0.091
Dyspnea (mMRC scale) 1.459 (1.119–1.904) 0.005
BMI (kg/m2) 0.827 (0.757–0.904) 0.001
Post-BD FEV1 (%) 0.976 (0.959–0.994) 0.008

Abbreviations: BMI, body mass index; HR, Hazard ratio; mMRC, modified Medical Research Council; Post-BD FEV1, post-bronchodilator FEV1.

Figure 2 Survival analysis in the high eosinophil group (mean survival =9.52±0.23 
years), middle group (mean survival =8.47±1.94 years), and low group (mean 
survival =7.42±0.27 years) (P0.001) by using the Kaplan–Meier method.
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for the identification of patients with COPD who would 

show a favorable FEV
1
 improvement in response to inhaled 

corticosteroid/long-acting beta-agonist treatment.25–27

Second, a longer survival period was associated with a 

higher blood eosinophil count in the Kaplan–Meier analysis. 

However, further validation in a bigger cohort is deemed 

necessary, since this association was not proven in the mul-

tivariate Cox regression analysis.

Our cohorts were trisected in the Kaplan–Meier analy-

sis on the basis of blood eosinophil counts of 5% (which 

is the upper normal value of blood eosinophil count) 

and 2% (which is the value that has been prospectively 

identified and studied at the time of an exacerbation).3,6,28 

Some studies have suggested 4% or even 6% as the best 

threshold.29 This study measured the blood eosinophil 

count at the initial visit when the patients were stable. 

Moreover, all patients with asthma were excluded from 

our COPD groups to rule out the influence of asthma on 

blood eosinophil count.

Our findings are supported by Casanova’s study, which 

showed that in patients with COPD, blood eosinophil 

count 300 cells/µL persisting 2 years was not a risk 

factor for COPD exacerbations, but a high eosinophil count 

was associated with better survival.30 This study also evalu-

ated the impact of persistent blood eosinophilia on COPD, 

considering the fluctuating nature of blood eosinophil count 

and many factors affecting blood eosinophils, including the 

coexistence of asthma, viral infection, parasitic infection, 

or medication.30 Another ongoing study is evaluating the 

impact of persistent blood eosinophilia on COPD in the 

KOLD cohort. However, a contradicting report suggested 

that, regardless of the eosinophilic cutoff, patients with 

eosinophilic COPD exhibited no specific characteristic in 

terms of symptoms, lung function, exacerbation rate, and 

prognosis, thereby suggesting that the association of higher 

eosinophil count with exacerbations reported in previous 

studies could be population-specific and does not support 

generalizing the use of eosinophil count as a biomarker for 

COPD phenotyping.31

This study also has a few limitations. First, some vari-

ables were analyzed only in a single cohort because the two 

cohorts were not exactly matched in terms of their measured 

parameters. Second, our study included only Asian COPD 

outpatients with no or few comorbidities; therefore, the 

results cannot be generalized to the entire COPD popula-

tion and further validation seems necessary to generalize 

our findings. Third, this study cannot explain the causal 

link between emphysema and eosinophil count. Fourth, 

the COPD assessment test score was not analyzed because 

it was not obtained at the initial enrolment. Fifth, the his-

tory of therapeutic intervention was not considered in our 

analysis since this study was not designed as a randomized 

controlled trial. Sixth, sputum eosinophil count was not 

obtained in our study.

Conclusion
Our data suggest that in COPD, the severity of emphysema 

was independently associated with low blood eosinophil 

count and the longer survival period was linked with high 

blood eosinophil count, though it was not proven in the 

multivariate analysis.
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