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Background: Chronic obstructive pulmonary disease (COPD) is characterized by air flow limitation, which is one 
of the leading causes of mortality worldwide. There have been many studies on survival rates in the world literature, 
but there have been few reports regarding the survival rate in Korean patients with COPD. Acute exacerbation is 
regarded as a risk factor for mortality in patients with COPD. The purpose of this study was to investigate the 
survival rate and the effect of acute exacerbations on the survival rate of Korean patients with COPD.
Methods: A total of 502 COPD patients who were diagnosed on the basis of history and lung function tests were 
enrolled in this study. The frequency of acute exacerbations, body mass index (BMI), C-reactive protein (CRP) 
and pulmonary hypertension were analyzed.
Results: The 3- and 5-year survival rates were 98% and 83%, respectively. The median survival time was 78 months. 
The median survival time was 55 months in 322 patients with one or more acute exacerbations. The 3- and 5-year 
survival rates were significantly lower in the 322 patients with one or more acute exacerbations than in those 
without any. The mortality rate was significantly higher in patients with CRP ＞3 mg/L than in those with CRP 
≤3 mg/L (p＜0.005); it was significantly higher in patients with pulmonary hypertension than in those without 
it (p＜0.01).
Conclusion: Because the 5-year survival rate is 83% in Korean patients with COPD, the management of stable 
patients with COPD should focus on the prevention of acute exacerbations.
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Introduction

  Chronic obstructive pulmonary disease (COPD) is a 

disease entity that is characterized by airway obstruction 

due to pulmonary inflammatory reactions1. The in-

cidence of COPD has recently been increasing. COPD 

ranked sixth among the causes of death in humans in 

the 1990s, but it is estimated to rank third by 20202. 

Of the Korean population, 17.2% have airway ob-

struction where the forced expiratory volume in one 

second (FEV1)/forced vital capacity (FVC) ratio is ＜0.7, 

emphasizing the clinical implications of COPD
3
.

  In Japan, the 5-year survival rate was reported to be 

73% in 183 patients with COPD4. The 3-year survival 

rate was reported to be 85% in patients with COPD who 

had not received any treatments
5
. However, there have 

been few studies on the survival rate in Korean patients 

with COPD.

  A previous cross-sectional study reported that the 
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mortality rate increased to 2.5% in COPD patients with 

acute exacerbations6. Additionally, acute exacerbation 

can reduce long-term survival in patients with COPD
7,8

. 

However, little is known about the difference in survival 

between patients with acute exacerbations and those 

without in Korea. It is generally recognized that prog-

nosis and mortality are associated with various factors 

such as airflow obstruction, hypoxemia, pulmonary hy-

perinflation, anemia, body mass index (BMI: body 

weight [kg]/body surface area [m
2
]) and dyspnea

9,10
. 

COPD has recently been shown to be a systemic in-

flammatory disease
1
. It has been reported that C-re-

active protein (CRP) has an overt effect on survival of 

patients with COPD11.

  Therefore, this study was conducted to investigate the 

survival rate of Korean patients with COPD and to de-

termine whether acute exacerbation and several clinical 

factors would affect their long-term survival.

Materials and Methods

1. Patient population

  This retrospective study included COPD patients with 

a pre-bronchodilator FEV1/FVC ratio of ＜0.7 who met 

the following criteria: 1) negativity for bronchial provo-

cation tests or 2) changes in FEV1 by ＜200 mL or by 

＜15% after administration of salbutamol, a bronchodi-

lator (400μg). Patients with a previous history of bron-

chial asthma or significant radiologic findings suggestive 

of pulmonary dysfunction were excluded from the 

study. The protocol of this study was approved by the 

local ethics committee.

2. Definition of acute exacerbation of COPD

  A COPD exacerbation was defined as an event in the 

natural course of the disease characterized by a change 

in the patient’s baseline dyspnea, cough and/or sputum 

that was beyond normal day-to-day variations, was 

acute in onset, and warranted a change in regular medi-

cation in a patient with underlying COPD
1
.

3. Factors including pulmonary functions affecting the 

survival rate

  Pulmonary function tests were performed by a techni-

cian who was well trained with the tests according to 

the 1994 American Thoracic Society (ATS) guidelines
12

. 

The tests included FVC, FEV1, FEV1/FVC ratio, diffusion 

capacity for carbon dioxide, TLC and RV. The severity 

of COPD was categorized into 4 stages from stage I to 

stage IV using the GOLD criteria according to the esti-

mate of FEV1
1.

  To investigate the association between clinical charac-

teristics and survival, BMI and CRP values were meas-

ured at the time of diagnosis. The presence and patterns 

of pulmonary emphysema were assessed by high-reso-

lution computed tomography (HRCT), and the presence 

of pulmonary hypertension was assessed by echocardio-

graphy.

4. Statistical analysis

  All statistical analyses were performed using SPSS ver-

sion 15.0 (SPSS Inc., Chicago, IL, USA) for Windows. 

The data are expressed as mean±standard deviation 

(SD). Comparisons of variables were made with the 

t-test, the Wilcoxon rank sum test and the Pearson 

chi-square test. The survival rate was analyzed using the 

Kaplan-Meier method. The variables affecting survival 

were analyzed using a multiple logistic regression 

model. A p-value of ＜0.05 was considered statistically 

significant.

Results

1. Patient characteristics

  A total of 502 patients were enrolled for this study, 

and there were 444 males and 58 females. The mean 

age was 70±9 years for all patients. It was 69±9 years 

for male patients and 74±10 years for female patients, 

with significant difference (p＜0.05). The man FEV1 

was 57±24% for all patients; 17% for stage I (n=85), 

41% for stage II (n=206), 30% for stage III (n=151) and 

12% for stage IV (n=60). The mean FEV1 was 56±23% 
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Table 1. Basic clinical characteristics of patients with COPD

Stage 1 2 3 4 Men Women

No. of patients 85 206 151 60 444 58
Age, yr*  69±10 71±9 70±9 70±9 69±9  74±10
Men, % 86 90 88 93
Smokers, % 60 63 60 50 58 53
Ex-smokers, % 30 34 37 42 35 17
FEV1, L* 2.45±0.7 1.53±0.4 0.93±0.2 0.64±0.1  1.5±0.7  1.0±0.5
FEV1, %*  95±13 63±8 39±6 25±3  56±23  61±25
FEV1/FVC, %*  69±12  57±14  49±16  40±11  56±23  61±25
BMI, Kg/M2* 23.0±3.7 21.9±3.8 21.8±3.7 20.4±3.3 22.2±4.1 22.2±4.0
Death, n (%) 10 (12) 19 (9) 17 (11) 9 (15) 44 (10) 11 (19)

*Values are presented as mean±SD.
COPD: chronic obstructive pulmonary disease; FEV1: forced expiratory volume in one second; FVC: forced vital capacity; SD: standard
deviation.

Figure 1. The cumulative survival rate was significantly 
higher in men than in women (p＜0.05).

for male patients and 61±25% for female patients. The 

mean BMI was 21.7±3.8 for male patients and 

22.4±3.8 for female patients without any significant 

difference. Smoking was related to COPD in 92% of the 

male patients; 58% were current smokers, and 35% were 

ex-smokers. Smoking was related to COPD in only 70% 

of the female patients; 53% were current smokers, and 

17% were ex-smokers (Table 1).

  The number of deaths was 55 (mortality rate, 11%) 

for all patients, 44 (the mortality rate, 10%) for the male 

patients and 11 (mortality rate, 20%) for the female 

patients. Since the male patients were older than the 

female patients, the morality rate of patients aged ≥70 

years was compared between both sexes. There were 

235 male patients aged ≥70 years, of whom 32 died 

(mortality rate, 14%). There were 42 female patients 

aged ≥70 years, of whom 7 died (mortality rate, 17%). 

This difference was not statistically significant.

2. The survival rate of patients with COPD

  The overall median survival time was 78 months, and 

the 3-year and 5-year survival rate were 98% and 83%, 

respectively. Although there were fewer females than 

males, the morality rate was significantly higher in fe-

males than in males (Table 1). Additionally, the cumu-

lative survival rate was significantly higher in males than 

in females (p＜0.05). The mean survival time was 80 

months for the male patients and 66 months for the fe-

male patients. The 3-year and 5-year survival rates were 

90% and 84%, respectively, for the male patients, and 

78% and 74% for the female patients, respectively 

(Figure 1).

3. The mortality rate according to acute exacerbation 

of COPD

  Of a total of 502 patients with COPD, 322 suffered 

acute exacerbations of COPD. The most common cause 

of acute exacerbation was infection (78%), followed by 

congestive heart failure (4.0%), pneumothorax (2.3%), 

pulmonary embolism (1.7%), other diseases (3.7%) and 
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Figure 2. There were no differences of cumulative survival
rate between the 3 groups divided by the level of BMI.
BMI: body mass index.

Figure 4. The cumulative survival rate was significantly 
higher in patients without pulmonary hypertension com-
pared to that in those with (p＜0.001).

Figure 3. The cumulative survival rate significantly de-
creased with increasing CRP value (p＜0.001). CRP: 
C-reactive protein.

unknown etiologies (3.7%). One acute exacerbation 

was observed in 190 patients, 2 acute exacerbations in 

67 patients, 3 acute exacerbations in 24 patients, 4 acute 

exacerbations in 12 patients, and ≥5 acute ex-

acerbations in 29 patients. The median survival time 

was 55 months for patients who suffered only 1 acute 

exacerbation. There was a significant difference in the 

cumulative survival rate between patients with no expe-

rience of acute exacerbations and those with 1 ≥ acute 

exacerbations (p=0.01, Figure 1), and also, this differ-

ence was observed between only 1 acute exacerbation 

and those with ≥2 acute exacerbations (p=0.001, 

Figure 2).

4. Survival rates according to various factors

  Based on the result of previous studies that COPD 

is frequently associated with weight loss and is a sys-

temic inflammatory disease, the survival rate was ana-

lyzed in terms of BMI and CRP. Patients were catego-

rized into 3 groups: those with BMI ≤20, those with 

20＜ BMI ＜25 and those with BMI ≥25. There were 

no significant differences between the 3 groups (Figure 

2). By using categories of CRP ≤3 and CRP ＞3, pa-

tients with CRP ＞3 showed a lower survival rate than 

those with CRP ≤3 (p=0.001). By using categories of 

CRP ≤5, 5 ＜ CRP ＜15 and CRP ≥15, the cumulative 

survival rate significantly decreased with increasing CRP 

value (p＜0.001) (Figure 3).

  Pulmonary hypertension was defined as a value of 

≥20 mm Hg. The mortality rate was analyzed in 167 

patients who underwent echocardiography according to 

the absence/presence of pulmonary hypertension in a 

multiple logistic regression model. The mortality rate 

was approximately 3 times higher in patients with pul-

monary hypertension than in those without (p＜0.005). 

The cumulative survival rate was significantly higher in 

patients without pulmonary hypertension (p＜0.001) 

(Figure 4).

  The mortality rate was investigated according to the 
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Table 2. Risk factor analysis of death by multiple logistic 

regression analysis

% OR p-value 95% CI

CRP＜3 50
CRP≥3 50 1.999 0.001 1.359∼2.940

AE (−) 40
AE (＋) 60 3.675 0.001 1.696∼7.964

AE (−) 40
AE; 1 time 38 0.246 0.001 0.105∼0.574
AE; more than 2 times 22 0.838 0.578 0.449∼1.563

25≤BMI 33
0≤BMI＜25 47 0.636 0.251 0.294∼1.376
BMI＞20 20 0.615 0.187 0.298∼1.267

Male 88
Female 12 2.218 0.042 1.029∼4.400

Pul. HTN (−) 68
Pul. HTN (＋) 32 3.117 0.005 1.411∼6.882

Emphysema (−) 17
  Centrilobular 57 1.783 0.275 0.632∼5.033
  Panlobular 7 1.053 0.911 0.428∼2.588
  Mixed 19 1.948 0.236 0.647∼5.866

OR: odd ratio; CI: confidence interval; CRP: C-reactive protein;
AE: Acute exacerbation; BMI: body mass index; Pul. HTN: pul-
monary hypertension.

patterns of pulmonary emphysema assessed by HRCT. 

Patients were divided into 4 groups: those with a cen-

trilobular pattern, those with a mixed pattern, those 

with a panlobular pattern and those without emphy-

sema. There were no significant differences in the mor-

tality rate between the 4 groups (Table 2).

Discussion

  The aim of this study was to investigate the survival 

rate of Korean patients with COPD. In this study, the 

5-year survival rate was found to be 83% for Korean 

patients with COPD, whereas it was reported to be 45∼

73% in other ethnic group
4,13,14

. This difference can be 

explained by the following reasons. The first reason 

may be that the survival time studied differed between 

the international reports and ours. Furthermore, there 

have been few reports on the 5-year survival rate in pre-

vious reports. The second reason may be an ethnic dif-

ference considering that the 5-year survival rate was re-

ported to be 73% in Japanese patients
4
, another Asian 

ethnic group.

  The definition of COPD differs among investigators; 

some investigators define it according to changes in 

clinical symptoms1,15,16, and others define it according 

to responses to treatments
17

. Although the frequency of 

acute exacerbation may differ due to its different defi-

nition, it has not yet been determined which definition 

would be appropriate. In most studies, COPD was de-

fined according to changes in clinical symptoms. In our 

study, the survival rate was lower in patients who suf-

fered ≥1 acute exacerbations of COPD. Soler-Cataluna 

et al
18
 reported a similar result that in 304 patients with 

COPD, the 5-year survival rate was 80% for those with 

≤3 acute exacerbations and 30% for those with ≥4 

acute exacerbations. Based on these results, it is con-

ceivable that acute exacerbation of COPD may reduce 

the survival rate in the Korean and other ethnic groups. 

Therefore, it is indicated that the prevention of acute 

exacerbation of COPD may increase the survival rate 

and improve the quality of life.

  The results of this study are subjected to some 

limitations. First, 30% of the female patients with COPD 

did not have relations to smoking. Although all risk fac-

tors could not be detected only based on a carefully 

taken history, many women appeared to inhale smoke 

while cooking because they used heat produced by 

burning wood in Korea in the past. This point is sup-

ported by the result that indoor smoke is a risk factor 

for COPD in developing countries
19,20

. In addition, to 

avoid chronic persistent airway obstruction due to air-

way remodeling in patients with asthma21, those with 

a previous history of asthma or those with responsive-

ness to bronchodilators were excluded from the study. 

Second, in our study, the survival rate was not sig-

nificantly different according to FEV1 values at the time 

of diagnosis (p=0.753, data not shown). However, 

many studies have shown that the initial FEV1 value is 

closely related to prognosis of COPD
13,22

. The reason for 
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this difference may be explained by the fact that FEV1 

values were taken before administration of bronchodila-

tors in our study. It is thought that if we used FEV1 val-

ues taken after administration of bronchodilators, our 

result may have been similar to those of the afore-

mentioned studies.

  Although COPD is characterized by airway ob-

struction, it is well known as a systemic inflammatory 

disease
1
. Thus, various systemic diseases are frequently 

associated with COPD
1,23

. CRP, a marker for systemic 

inflammatory disease, is closely related to age, body 

weight, dyspnea, quality of life, physical activities and 

degree of airway obstruction in patients with COPD
24,25

. 

A previous study with a limited number of patients with 

moderate to severe COPD has suggested that CRP is re-

lated to the degree of cardiovascular disease and its 

mortality rate, whereas it is not related to the survival 

rate of COPD
26

. In our study, the survival rate of pa-

tients with COPD significantly decreased as CRP values 

increased, implying that COPD is a systemic disease. 

Based on these results, it is believed that CRP can be 

used as a biological marker for COPD.

  Although weight loss has not yet been elucidated as 

a definite etiologic factor for COPD, skeletal muscle dys-

function is related to COPD as well as other chronic dis-

eases such as cardiovascular disease27. However, simple 

weight loss is an independent predictor of prognosis of 

COPD
28

. In addition, Landbo et al
29

 have demonstrated 

that a decrease in muscle volume is closely related to 

prognosis of COPD on the basis of the result that weight 

gain resulted in better prognosis. It has been shown that 

BMI is significantly related to the survival rate of pa-

tients with COPD
30

. Conversely, in our study, it was 

found that BMI was not significantly related to the sur-

vival rate of patients with COPD. This result may be 

attributed to the fact that the proportions of patients ac-

cording to the severity of COPD were different between 

the previous study and ours. In our study, patients with 

stage III/IV accounted for 42% of all patients, whereas 

in the aforementioned study, they accounted for 6%. In 

our study, BMI significantly decreased as severity of 

COPD increased as shown in Table 1, which was similar 

to the results of the aforementioned study. Therefore, 

it is thought that there was no specific problem in the 

measurement of BMI in our study.

  Pulmonary hyperinflation, which is a characteristic 

finding of COPD, can be diagnosed by radiological stud-

ies including simple chest X-rays and CT
31,32

, but there 

is still no definite diagnostic method. Although our pre-

vious study has documented that radiologic quantity of 

hyperinflation assessed by HRCT can be used as an ob-

jective marker for dyspnea of patients with COPD
33
, the 

presence and patterns of pulmonary emphysema were 

not significantly related to their survival rates.

  In this study, women were found to be at a higher 

risk of death. This results are compatible the other study 

conducted by Machado et al
34

. After adjusting for age, 

pack-years smoked, arterial oxygen tension, FEV1, and 

body mass index, they found women had a poor prog-

nosis than men. But, recent report showed mean surviv-

al and time to rehospitalization time for obstructive air-

way diseases are significantly better for woman35. These 

findings suggest there is no good explanation of a high-

er risk of death in women.

  In summary, the 5-year survival rate was 83% for 

Korean patients with COPD, which was slightly higher 

than those reported by international studies. The results 

of this study suggest that acute exacerbation of COPD 

may decrease the survival rate. Therefore, the pre-

vention of acute exacerbation should be considered in 

the management of patients with COPD.
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