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Purpose  This study aimed to provide the clinical characteristics, prognostic factors, and 5-year relative survival rates of lung cancer 
diagnosed in 2015.
Materials and Methods  The demographic risk factors of lung cancer were calculated using the KALC-R (Korean Association of Lung 
Cancer Registry) cohort in 2015, with survival follow-up until December 31, 2020. The 5-year relative survival rates were estimated 
using Ederer II methods, and the general population data used the death rate adjusted for sex and age published by the Korea Sta-
tistical Information Service from 2015 to 2020.
Results  We enrolled 2,657 patients with lung cancer who were diagnosed in South Korea in 2015. Of all patients, 2,098 (79.0%) 
were diagnosed with non–small cell lung cancer (NSCLC) and 345 (13.0%) were diagnosed with small cell lung cancer (SCLC),  
respectively. Old age, poor performance status, and advanced clinical stage were independent risk factors for both NSCLC and 
SCLC. In addition, the 5-year relative survival rate declined with advanced stage in both NSCLC (82%, 59%, 16%, 10% as the stage 
progressed) and SCLC (16%, 4% as the stage progressed). In patients with stage IV adenocarcinoma, the 5-year relative survival rate 
was higher in the presence of epidermal growth factor receptor (EGFR) mutation (19% vs. 11%) or anaplastic lymphoma kinase (ALK) 
translocation (38% vs. 11%).
Conclusion  In this Korean nationwide survey, the 5-year relative survival rates of NSCLC were 82% at stage I, 59% at stage II, 16% at 
stage III, and 10% at stage IV, and the 5-year relative survival rates of SCLC were 16% in cases with limited disease, and 4% in cases 
with extensive disease.
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Introduction

Lung cancer is the most commonly diagnosed cancer and 
the leading cause of death worldwide. In Korea, although 
the mortality of patients with lung cancer has decreased in 
recent years [1], the mortality rate remains high, regardless 
of sex [2].

With the development of various therapeutic modalities, 
such as immunotherapy and targeted therapy, the overall 
lung cancer survival rate, which has been stagnant for dec-
ades, has improved [3]. However, although the 5-year sur-
vival rates in lung cancer varied depending on the clinical 
stage, all stages have low 5-year survival rates of only around 
22% [4]. Especially in the United States, among patients dia-
gnosed with non–small cell lung cancer (NSCLC) from 2011 
to 2017, the 5-year relative survival rate was 26% in all stages 

and only 8% in cases with distant metastases. Small cell lung 
cancer (SCLC) had a substantially lower 5-year relative sur-
vival rate of approximately 7% for the same time period [5].

Several studies have suggested that race and geography 
may have a role in lung cancer mortality [6]. According to 
recent domestic data, the 5-year lung cancer relative survival 
rate is reported as 63.7% in male and 84.3% in female for  
localized stage, in addition, 7.0% in male and 13.4% in female 
for distant stage [2]; however, there have been no large sam-
ples of domestic data on how the histopathologic subtype, 
clinical staging, and prognostic factors affect the 5-year sur-
vival rate of lung cancer.

Therefore, the aim of this study was to investigate the clini-
cal characteristics and prognostic factors for the 5-year overall  
survival in patients with lung cancer using data from the KA-
LC-R (Korean Association of Lung Cancer Registry) from 2015.
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Materials and Methods

1. Study design and subjects
This study analyzed data from the KALC-R cohort—the  

second nationwide survey, a multi-center cancer Registry 
from 64 institutions with more than 400 beds in Korea [7]. 
In 2015, the KALC registered 2,657 patients who were newly 
diagnosed with lung cancer. The KALC-R has approximately 
80 data fields comprising demographic data. Data on patient 
age, sex, body mass index (BMI), symptoms, smoking his-
tory, performance status (PS), histopathologic type, clinical 
stage (according to the eighth edition of the TNM Interna-
tional Staging System), initial treatment modality, results 
of molecular tests (i.e., epidermal growth factor receptor 
[EGFR] mutation and anaplastic lymphoma kinase [ALK] 
translocation) were collected using a standardized proto-
col. Information such as BMI, symptoms, and smoking his-
tory was obtained at the initial visit at the time of diagnosis.  
Patients were followed up until December 2020.

2. Statistical analysis
Relative survival was developed to provide an objective 

assessment of cancer survival while accounting for dispari-
ties in mortality from other causes. Relative survival was 
defined as the ratio of the observed survival of a cohort of 
patients with cancer to the expected survival of a compara-
ble group of cancer-free individuals. The relative survival 
rates were estimated using the Ederer II method, with some  
minor corrections based on an algorithm devised by Paul 
Dickman [8]. The 5-year relative survival rate was defined as 
the ratio of the observed survival of patients with cancer to 
the expected survival in the general population. The general 
population data used the source data for the death rate per 
100,000 people adjusted for sex and age from 2015 to 2020, 
published by the Korea Statistical Information Service [9].

Data are expressed as the mean±standard deviation or 
median (interquartile range [IQR]). The Mann-Whitney U 
test was used to compare continuous variables, and the chi-
square or Fisher’s exact test was used to compare categori-
cal variables. Cox proportional hazards models were used to 
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Table 1.  Baseline characteristics of patients with NSCLC in 2015

 Total  Non-survivor Survivor p-value

No. of patients  2,098 ( 1,446 (68.9) 652 (31.1) 
Male sex 1,464 (69.8) 1,091 (75.4) 373 (57.2) < 0.001
Age (yr) 69.0 (60.0-75.0) 70.0 (62.0-76.0) 65.0 (57.0-72.0) < 0.001
Ever-smoker  1,328 (63.3) 976 (67.5) 352 (54.0) < 0.001
BMI (kg/m2) 23.0 (22.2-24.1) 22.9 (21.6-24.2) 23.4 (23.1-23.8) 0.402
Symptoms 2,062 ( 1,419 ( 643 ( 
    Asymptomatic 322 (15.6) 127 (8.9) 195 (30.3) < 0.001
    Cough 697 (33.8) 548 (38.6) 149 (23.2) < 0.001
    Sputum 406 (19.7) 310 (21.8) 96 (15.0) < 0.001
    Dyspnea 374 (18.1) 320 (22.6) 54 (8.4) < 0.001
    Hoarseness 47 (2.3) 42 (3.0) 5 (0.8) 0.002
    Hemoptysis 128 (6.2) 100 (7.0) 28 (4.4) 0.020
    Weight loss 116 (5.6) 94 (6.6) 22 (3.4) 0.004
    Pain 381 (18.5) 320 (22.6) 61 (9.5) < 0.001
Histopathology 2,098 ( 1,446 ( 652 ( 
    Adenocarcinoma 1,308 (62.3) 810 (56.0) 498 (76.4) < 0.001
    Squamous cell carcinoma 662 (31.6) 522 (36.1) 140 (21.5) < 0.001
    Others 247 (11.8) 208 (14.4) 39 (6.0) < 0.001
Performance status  1,550 ( 1,029 ( 521 ( < 0.001
    0-1 1,371 (88.5) 862 (83.8) 511 (98.1) 
    2-4 177 (11.4) 167 (16.2) 10 (1.9) 
Clinical stage of NSCLC  1,818 ( 1,243 ( 575 ( < 0.001
    I 390 (21.5) 91 (7.3) 299 (52.0) 
    II 261 (14.4) 122 (9.8) 139 (24.2) 
    III 653 (35.9) 559 (45.0) 94 (16.3) 
    IV 514 (28.3) 471 (37.9) 43 (7.5) 
Values are presented as the number (%) or median (interquartile range). BMI, body mass index; NSCLC, non–small cell lung cancer.
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investigate mortality risk factors. Variables with a p-value < 
0.20 on univariate analysis were used in multivariate analy-
sis. Survival was analyzed by the Kaplan-Meier method. All 
p-values < 0.05 were considered statistically significant. All 
statistical analyses were performed using SPSS software ver. 
27.0 (IBM Corp., Armonk, NY).

Results

1. Baseline characteristics
We enrolled a total of 2,657 patients with lung cancer who 

were diagnosed in South Korea in 2015. Of all patients, 2,098 
(79.0%) were diagnosed with NSCLC and 345 (13.0%) were 
diagnosed with SCLC.

Patients diagnosed with NSCLC were analyzed by divid-
ing them into survivor and non-survivor group (Table 1). 
Among the 2,098 patients with NSCLC, 1,446 (68.9%) died 
and 652 (31.1%) survived during the follow-up period. The 
median patient age was significantly older (70.0 [IQR, 62.0 to 
76.0 years] vs. 65.0 [IQR, 57.0 to 72.0 years], p < 0.001) in the 
non-survivor group. The proportions of male sex (75.4% vs. 
57.2%, p < 0.001) and ever-smoker status (67.5% vs. 54.0%,  
p < 0.001) were significantly higher in the non-survivor group.

Regarding the histopathology, adenocarcinoma was the 
leading subtype (62.3%) in patients with NSCLC, and adeno-
carcinoma was more common (56.0% vs. 76.4%, p < 0.001) in 
the survivor group. In addition, the proportions of patients 
with early-stage (stage I or II) NSCLC (17.1% vs. 76.2%, p < 
0.001) and good PS (83.8% vs. 98.1%, p < 0.001) were higher 
in the survivor group.

Among the 345 patients diagnosed with SCLC in 2015, 321 
(93.0%) died and only 24 (7.0%) survived during the follow-
up period (Table 2). There were no significant differences in 
male sex (84.7% in non-survivor vs. 83.3% in survivor group, 
p=0.854), ever-smoker status (83.5% vs. 87.5%, p=0.381), BMI 
(25.9 vs. 22.5, p=0.166), subjective symptoms, and good PS 
(83.6% vs. 87.5%, p=0.681) between the two groups. The  
median patient age was significantly older (72.0 [IQR, 63.0 to 
77.0 years] vs. 67.5 [IQR, 60.0 to 71.0 years], p=0.023), and the 
proportion of extended disease (63.9% vs. 33.3%, p=0.004) 
was significantly higher in the non-survivor group (Table 2).

2. Initial treatment methods
The initial treatment modalities of NSCLC patients was 

presented in S1 Table. In the survivor group, the proportion 
of surgery was higher than that of the non-survivor group 
(8.0% in non-survivor group vs. 67.6% in survivor group, 
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Table 2.  Baseline characteristics of patients with SCLC in 2015

 Total  Non-survivor Survivor p-value

No. of patients  345 ( 321 ( 24 (
Male sex 292 (84.6) 272 (84.7) 20 (83.3) 0.854
Age (yr) 71.0 (63.0-76.0) 72.0 (63.0-77.0) 67.5 (60.0-71.0) 0.023
Ever-smoker  289 (83.8) 268 (83.5) 21 (87.5) 0.381
BMI (kg/m2) 25.6 (22.4-30.0) 25.9 (22.2-30.9) 22.5 (20.0-24.3) 0.166
Symptoms 342 ( 318 ( 24 ( 
    Asymptomatic 20 (5.8) 18 (5.7) 2 (8.3) 0.581
    Cough 157 (45.9) 146 (45.9) 11 (45.8) 0.973
    Sputum 99 (28.9) 95 (29.9) 4 (16.7) 0.177
    Dyspnea 108 (31.6) 103 (32.4) 5 (20.8) 0.251
    Hoarseness 11 (3.2) 10 (3.1) 1 (4.2) 0.777
    Hemoptysis 19 (5.6) 17 (5.3) 2 (8.3) 0.529
    Weight loss 31 (9.1) 31 (9.7) 0 ( 0.111
    Pain 62 (18.1) 61 (19.2) 1 (4.2) 0.068
Performance status  272 ( 256 ( 16 0.681
    0-1 228 (83.8) 214 (83.6) 14 (87.5) 
    2-4 44 (16.2) 42 (16.4) 2 (12.5) 
Clinical stage of SCLC  345 ( 321 ( 24 ( 0.004
    LD 122 (35.4) 106 (33.0) 16 (66.7)
    ED 213 (61.7) 205 (63.9) 8 (33.3)
    Unknown 10 (2.9) 10 (3.1) 0 ( 
Values are presented as the number (%) or median (interquartile range). BMI, body mass index; ED, extensive disease; LD, limited disease; 
SCLC, small cell lung cancer.
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p < 0.001). In the non-survivor group, the proportion of  
radiotherapy (10.0% vs. 4.4%, p < 0.001), concurrent chemo-
radiation therapy (14.1% vs. 5.5%, p < 0.001), chemotherapy 
(19.2% vs. 8.9%, p < 0.001), and best supportive care (31.1% 
vs. 6.3%, p < 0.001) was higher than that of the survivor 
group. Treatment for each clinical stage in the NSCLC was 

presented in S2 Table.
The initial treatment modalities of SCLC patients was pre-

sented in S3 Table. In SCLC, there was no statistical differ-
ence in each treatment methods between survivor and non-
survivor groups.

Table 4.  Risk factors for mortality in patients with SCLC assessed by Cox proportional hazards model

 
 Univariate analysis   Multivariate analysis  

 Hazard ratio 95% CI p-value Hazard ratio 95% CI p-value

Age 1.042 1.028-1.056 < 0.001 1.041 1.026-1.057 < 0.001
Male sex 1.079 0.796-1.463 0.622
Ever-smoker 0.685 0.504-0.929 0.015 0.736 0.509-1.062 0.101
BMI 1.000 0.997-1.004 0.787
Performance status 
    0-1 (ref) 1.000   1.000
    2-4  1.943 1.391-2.714 < 0.001 1.838 1.305-2.587 < 0.001
Clinical stage      
    LD (ref) 1.000   1.000  
    ED  1.961 1.542-2.493 < 0.001 2.144 1.636-2.810 < 0.001
Treatment      
    Anti-cancer treatment (ref) 1.000     
    Best supportive care 1.160 0.924-1.455 0.200   
BMI, body mass index; CI, confidence interval; ED, extensive disease; LD, limited disease; SCLC, small cell lung cancer.

Table 3.  Risk factors for mortality in patients with NSCLC assessed by Cox proportional hazards model

 
 Univariate analysis   Multivariate analysis  

 Hazard ratio 95% CI p-value Hazard ratio 95% CI p-value

Age 1.032 1.027-1.038 < 0.001 1.019 1.012-1.025 < 0.001
Male sex 1.714 1.520-1.933 < 0.001 1.222 0.985-1.516 0.069
Ever-smoker 1.490 1.332-1.667 < 0.001 1.112 0.899-1.375 0.327
BMI 0.998 0.995-1.002 0.444
Performance status 
    0-1 (ref) 1.000   1.000
    2-4  3.172 2.681-3.753 < 0.001 1.995 1.655-2.405 < 0.001
Clinical stage      
    I (ref) 1.000   1.000  
    II 2.434 1.855-3.194 < 0.001 1.530 1.084-2.159 0.016
    III 7.801 6.241-9.750 < 0.001 3.263 2.407-4.423 < 0.001
    IV 8.574 6.836-10.754 < 0.001 3.829 2.814-5.211 < 0.001
Histology      
    Adenocarcinoma (ref) 1.000   1.000  
    Squamous cell carcinoma 1.648 1.476-1.841 < 0.001 1.203 1.033-1.402 0.018
Treatment      
    Surgery (ref) 1.000   1.000  
    Non-surgical treatment 6.889 5.708-8.314 < 0.001 3.814 2.968-4.902 < 0.001
    Best supportive care 10.232 8.399-12.466 < 0.001 5.189 3.945-6.826 < 0.001

BMI, body mass index; CI, confidence interval; NSCLC, non–small cell lung cancer.

Cancer Res Treat. 2023;55(1):103-111
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3. Prognostic factor
In total, 2,098 patients with NSCLC were followed up for a 

median of 20.5 months (IQR, 6.0 to 61.0 months). Univariate 
Cox analysis showed that old age (hazard ratio [HR], 1.032; 
95% confidence interval [CI], 1.027 to 1.038; p < 0.001), male 
sex (HR, 1.714; 95% CI, 1.520 to 1.933; p < 0.001), ever-smoker 
status (HR, 1.490; 95% CI, 1.332 to 1.667; p < 0.001), poor PS 

(HR, 3.172; 95% CI, 2.681 to 3.753; p < 0.001), higher clinical 
stage (HR, 8,574; 95% CI, 6.836 to 10.754; p < 0.001; stage IV 
compared to stage I), squamous cell carcinoma (HR, 1.648; 
95% CI, 1.476 to 1.841; p < 0.001) histopathology compared 
to adenocarcinoma, and non-surgical treatment (HR 6.889; 
95% CI, 5.708 to 8.314; p < 0.001) or best supportive care (HR, 
10.232; 95% CI, 8.399 to 12.466; p < 0.001) compared to sur-
gery were significant predictors of mortality. On multivari-
ate Cox analysis in these variables, except for male sex and 
ever-smoker status, remained significant prognostic factors 
(Table 3).

The 345 patients with SCLC were followed up for a  
median 7 months (IQR, 3 to 16 months). Univariate and mul-
tivariate Cox analyses showed that older age, ever-smoker 
status, poor PS, and extensive stage were significant predic-
tors of mortality (Table 4). There was no significant difference 
in survival rate according to the treatment methods.

4. Survival analysis
The 5-year actual survival rates of patients with NSCLC 

was 0.78 for stage I, 0.55 for stage II, 0.15 for stage III, and 
0.10 for stage IV. In addition, in patients with SCLC was 0.15 
in those with limited disease, and 0.04 in patients with exten-
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Fig. 1.  Overall survival in patients with non–small cell lung can-
cer (NSCLC), according to clinical stage.

Table 5.  Five-year relative survival rates of patients with NSCLC according to stage at lung cancer diagnosis 

Stage
 Time  No. at  No. of  Observed  Expected  Relative survival

 (yr) risk deaths  survival ratea) survival rateb)   (95% CI)

1 0.0-1.0 390 19 0.95 0.99 0.96 (0.93-0.98)
 1.0-2.0 371 22 0.89 0.98 0.91 (0.88-0.94)
 2.0-3.0 349 22 0.84 0.97 0.87 (0.82-0.90)
 3.0-4.0 327 16 0.80 0.96 0.83 (0.79-0.87)
 4.0-5.0 311 9 0.78 0.94 0.82 (0.77-0.86)
2 0.0-1.0 261 54 0.79 0.98 0.80 (0.75-0.85)
 1.0-2.0 207 26 0.69 0.97 0.72 (0.65-0.77)
 2.0-3.0 181 15 0.64 0.95 0.67 (0.60-0.73)
 3.0-4.0 166 16 0.57 0.94 0.61 (0.55-0.67)
 4.0-5.0 150 7 0.55 0.92 0.59 (0.53-0.66)
3 0.0-1.0 653 349 0.47 0.98 0.47 (0.43-0.51)
 1.0-2.0 304 105 0.30 0.97 0.31 (0.28-0.35)
 2.0-3.0 199 52 0.23 0.96 0.24 (0.20-0.27)
 3.0-4.0 147 27 0.18 0.94 0.20 (0.16-0.23)
 4.0-5.0 120 21 0.15 0.92 0.16 (0.14-0.19)
4 0.0-1.0 514 262 0.49 0.98 0.50 (0.45-0.54)
 1.0-2.0 252 112 0.27 0.97 0.28 (0.24-0.32)
 2.0-3.0 140 42 0.19 0.95 0.20 (0.17-0.24)
 3.0-4.0   98 30 0.13 0.94 0.14 (0.11-0.17)
 4.0-5.0   68 19 0.10 0.92 0.10 (0.08-0.13)

CI, confidence interval; NSCLC, non–small cell lung cancer. a)Observed survival rate: probability of survival all causes of death in Korean 
Association of Lung Cancer Registry patients, b)Expected survival rate: probability of expected survivors in a comparable cohort of cancer-
free general population.

Da Som Jeon, Five-Year Survivor Data of Lung Cancer in Korea
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sive disease.
In the Kaplan-Meier survival curve according to clini-

cal stage of NSCLC, as determined by the eighth edition of 
TNM, advanced stage demonstrated worse survival prob-
ability (Fig. 1). The 5-year relative survival rates of patients 
with NSCLC was 0.82 for stage I, 0.59 for stage II, 0.16 for 
stage III, and 0.10 for stage IV (Table 5).

In the Kaplan-Meier survival curve according to the SCLC 
clinical stage, the extensive stage demonstrated worse sur-
vival probability (Fig. 2). The 5-year relative survival rates of 
patients with SCLC was 0.16 in those with limited disease, 
and 0.04 in patients with extensive disease (Table 6).

5. Subgroup analysis in patients with stage IV adenocar-
cinoma

Among the 348 patients with stage IV adenocarcinoma at 
diagnosis, 310 patients (89.1%) died and 38 patients (10.9%) 
survived. There were no significant differences in sex, age, 
ever-smoker status, BMI, subjective symptoms, and PS bet-
ween the two groups. EGFR mutation status was analyzed in 
304 patients (87.4%), and 118 patients (38.8%) had mutations. 
ALK translocation was analyzed in 233 patients (67.0%), 
and 19 patients (8.2%) showed ALK translocation. The ALK 
translocation frequency (5.7% vs. 29.2%, p < 0.001) was sig-
nificantly higher in the survival group (S4 Table). The 348 
patients with stage IV adenocarcinoma were followed up 
for a median of 14 months (IQR, 6 to 37 months). On uni-
variate Cox analysis, older age (HR, 1.023; 95% CI, 1.013 to 
1.022; p < 0.001), male sex (HR, 1.439;  95% CI, 1.143 to 1.812; 
p=0.002), ever-smoker status (HR, 1.405; 95% CI, 1.122 to 
1.760; p=0.003), poor PS (HR, 2.327; 95% CI, 1.630 to 3.323; p 
< 0.001), EGFR mutation (HR, 0.651; 95% CI, 0.508 to 0.834; 
p < 0.001), and ALK translocation (HR, 0.442; 95% CI, 0.246 
to 0.792; p=0.006) were associated with mortality. On multi-
variate Cox analysis, ever-smoker status (HR, 1.756; 95% CI, 
1.080 to 2.855; p=0.023), poor PS (HR, 1.675; 95% CI, 1.082 
to 2.594; p=0.021), and treatment with EGFR inhibitor (HR, 
0.468; 95% CI, 0.262 to 0.835; p=0.010) remained significant 
independent predictors of mortality (S5 Table).

In the Kaplan-Meier survival curve according to the EGFR 
mutation and ALK translocation in stage IV adenocarcinoma, 
better survival probability was observed when EGFR or ALK 
was expressed (S6 Fig.). The 5-year relative survival rate 
was 0.11 in the EGFR-negative group, and 0.19 in the EGFR  
mutation group. In addition, the 5-year relative survival 
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Fig. 2.  Overall survival in patients with small cell lung cancer 
(SCLC), according to clinical stage. ED, extensive disease; LD, 
limited disease.

Table 6.  Five-year relative survival rates of patients with SCLC according to stage at lung cancer diagnosis 

Stage
 Time  No. at  No. of  Observed  Expected  Relative survival

 (yr) risk deaths  survival ratea) survival rateb)   (95% CI)

LD 0.0-1.0 122 56 0.54 0.98 0.55 (0.49-0.64)
 1.0-2.0 66 27 0.32 0.97 0.33 (0.25-0.42)
 2.0-3.0 39 14 0.20 0.96 0.21 (0.14-0.29)
 3.0-4.0 25 5 0.16 0.95 0.17 (0.11-0.25)
 4.0-5.0 20 2 0.15 0.94 0.16 (0.10-0.23)
ED 0.0-1.0 213 156 0.27 0.98 0.27 (0.21-0.33)
 1.0-2.0 57 41 0.08 0.97 0.08 (0.05-0.12)
 2.0-3.0 16 6 0.05 0.96 0.05 (0.03-0.08)
 3.0-4.0 10 1 0.04 0.95 0.04 (0.02-0.08)
 4.0-5.0 9 1 0.04 0.95 0.04 (0.02-0.07)

CI, confidence interval; ED, extensive disease; LD, limited disease; SCLC, small cell lung cancer. a)Observed survival rate: probability of 
survival all causes of death in Korean Association of Lung Cancer Registry patients, b)Expected survival rate: probability of expected sur-
vivors in a comparable cohort of cancer-free general population.

Cancer Res Treat. 2023;55(1):103-111
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rates were 0.11 in the negative ALK group, and 0.38 in the 
ALK translocation group.

Discussion

In this nationwide survey, 2,657 patients with newly diag-
nosed with lung cancer in 2015 were followed up for a medi-
an of 16 months (IQR, 4 to 60 months). Among the included 
patients, 69.0% of patients with NSCLC and 93% of patients 
with SCLC died. The 5-year relative survival rates of NSCLC 
were 82% at stage I, 59% at stage II, 16% at stage III, and 10% 
at stage IV, while those of SCLC were 16% for patients with 
limited disease, and 4% for patients with extensive disease. 
To the best of our knowledge, this is the first nationwide-
based study in Korea to focus on the 5-year survival of  
patients with lung cancer.

The KALC-R was created in 2013 to produce unbiased and 
reliable demographic data, following which, the data were 
collected annually. According to a previous study that ana-
lyzed the epidemiology and characteristics of patients with 
lung cancer in Korea using the KALC-R data in 2014 [10], 
adenocarcinoma (48.4%) was the most common histopathol-
ogy type and was more common in women (74.8% vs. 38.0%, 
p < 0.001). In addition, more than 1/3 of patients with lung 
cancer had no smoking history, and the proportion of never-
smokers was higher in women (87.5% vs. 16.0%, p < 0.001). 
In all histopathological types, old age and advanced clinical 
stage were significant risk factors for mortality. In our study, 
old age, poor PS, advanced clinical stage, squamous cell 
carcinoma compared to adenocarcinoma, and non-surgical 
treatment or best supportive care compared to surgery were 
independent prognostic factors in NSCLC, which is compa-
rable to the findings of previous studies [11]. It is well known 
that old age is an important prognostic factor of NSCLC, 
and females have a better prognosis at a similar age and 
clinical stage than men [12]. In a large study that analyzed 
2,500 patients, age < 70 years, female sex, and good PS were  
important factors that were predictive of favorable survival 
rate [13]. Additionally, in a previous systematic review, stage 
III and IV, and hypercalcemia were predictive factors in 
NSCLC [11]. In a Japanese lung cancer Registry survey over 
a 15-year period [14], PS, clinical stage, sex, age, and smoking 
status were all independent prognostic variables for survival 
in NSCLC. Recent data have shown that nutritional status 
and BMI are related to the prognosis of NSCLC, although 
further research is necessary.

In SCLC, old age, poor PS, and extensive disease were  
independent prognostic factors in our study. Previous stud-
ies reported that old age, male sex, and lower education level 
were associated with increased mortality of SCLC [15]. In  

another Korean single-center study [16], the extent of disease 
and PS were independent prognostic factors for long-term 
survival of SCLC. Compared to anti-cancer treatment, best 
supportive care showed no significant difference in progno-
sis, which is thought to be due to the poor prognosis of SCLC, 
resulting in a small number of survivors (< 25 patients) (S5 
Table). Conventional chemotherapy with immunotherapy 
such as atezolizumab has recently been used for the treat-
ment of SCLC in clinical practice, and efforts to identify bio-
markers are ongoing [17]. Further research is needed on the 
factors responsible for improving the survival rate of SCLC.

In our study, the 5-year relative survival rate of stage III 
NSCLC was 16%, which was lower than in previous studies 
[18]. Recently, durvalumab maintenance treatment followed 
by chemotherapy was demonstrated favorable outcome 
in stage III NSCLC patients, with the 5-year survival rate 
42.9% and progression-free survival was 33.1% in PACIFIC 
trial [19]. In our current study, patients were enrolled in 2015 
year, before durvalumab was established as a treatment, this 
might be the reason for the survival difference. Further large-
scale studies with stage III NSCLC patients who received 
durvalumab will be needed in near future.

According to clinical stage, differences in survival rate 
were identified in both NSCLC and SCLC in the present 
study. In particular, the 8th edition of the TNM classification 
was revised in 2017. By subdividing T staging than the 7th 
edition was found to be a superior predictor of prognosis in 
early stage lung cancer [20]. We used the 8th edition of the 
TNM classification for analysis in the present study. In par-
ticular, the 5-year relative survival rate was useful for iden-
tifying temporal trends in population-based cancer research 
[21], and may be beneficial for presenting survival rates by 
stage. In the past 40 years, the 5-year relative survival rate of 
lung cancer had gradually increased from 10.7% in 1973 to 
19.8% in 2010 [22]. Between 2011 and 2017, according to the 
SEER (Surveillance, Epidemiology, and End Results) cancer 
statistics data [5], the 5-year relative survival rate was 26% 
in NSCLC and 7% in SCLC. In addition, the relative surviv-
al rate of lung cancer was gradually increased over time in  
Korea [23]. According to the Korea National Cancer Innova-
tion Database, the 5-year relative survival rate was 32.4% 
from 2014 to 2018 [2]. It will be possible to evaluate the time-
trend of lung cancer survival rate by age, sex, and staging in 
Korea by using the KALC-R data every year, which might 
serve as a reference value for the epidemiology of lung can-
cer in Korea.

In the present study, poor PS and EGFR mutation status 
were independent prognostic factors of stage IV adenocarci-
noma. According to the SEER database, male sex, ≥ 65 years, 
and poor familial support were poor prognostic factors for 
the overall survival of metastatic lung adenocarcinoma [24]. 
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As previously shown, EGFR mutation was a strong predic-
tive factor for metastatic lung adenocarcinoma. A previous 
study reported the 5-year survival rate of advanced NSCLC 
as being < 5% [25], but 14.6% among EGFR mutated meta-
static lung adenocarcinoma [26]. In our analysis, the median 
survival was 58 months in the EGFR mutant group, which 
was comparable to that of previous studies of over 24 months 
[27].

There were several limitations in our study. First, this study 
had a retrospective study design in Korea. However, we  
believe this data was representative and reduced selection 
bias because the subjects were recruited from multi-centers 
and comprised approximately 10% of all lung cancer patients 
nationwide. Second, the progression-free survival rates could 
not be analyzed. Third, subgroup analysis could not be per-
formed due to the lack of detailed information on the type of 
treatment method according to each stage, additional treat-
ment after initial treatment, and treatment after recurrence 
or metastasis. Indeed, there were few preliminary data, such 
as initial treatment approaches, and the comprehensive sub-
analysis had certain limitations. Fourth, although the large-
scale nationwide-based data, the socioeconomic status, and 
education level were not included in our data, so it was not 
possible to analyze the effects of these factors on the prog-
nosis of lung cancer. Despite these limitations, to the best of 
our knowledge, this is the first nationwide study in Korea to 
focus on the 5-year relative survival of lung cancer.

In this Korean nationwide survey, the 5-year relative sur-
vival rate of NSCLC was between 10% and 82%, while that 
of SCLC was from 4% to 16% according to clinical stage. Our 
study is valuable as a baseline reference value because it was 
analyzed based on large-scale domestic data and might be 
served for basis and trend analysis from future research.
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