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Introduction

Lung cancer is the leading cause of cancer-related deaths 
worldwide and causes a substantial socio-economic bur-
den [1]. Non–small cell lung cancer (NSCLC) accounts for 
more than 85% of all lung cancer cases, and stage III disease  
accounts for approximately one-third of patients with 
NSCLC at initial diagnosis [2]. However, stage III NSCLC is 
highly heterogeneous [3] and is divided into stage IIIA, IIIB, 
and IIIC according to the recent eighth edition of American 
Joint Committee on Cancer (AJCC) staging system [4]. 

Despite recent advances in this field, including immuno-
therapy, in the treatment and management of lung cancer 
[5], optimal management for stage III NSCLC remains con-
troversial [6]. Traditionally, concurrent chemotherapy and 
radiation therapy (CCRT) has been recommended in these 
patients, especially in unresectable stage III NSCLC cases [7]. 
However, the beneficial role of surgical treatment has been 
reported in select patients with stage III NSCLC [8]. Moreo-
ver, upfront surgery for stage III NSCLC has been more com-

monly performed in Asian population than in populations 
of Western countries [9]. Indeed, a recent expert consensus 
statement in Asia suggested a proposed clinical algorithm 
for stage III NSCLC, which divided patients as resectable, 
potentially resectable, and unresectable cases [10]. 

Despite these previous lines of evidence, little is known 
about the clinical characteristics and treatment patterns of  
patients with stage III NSCLC in the real-world setting 
among Asian population. In this study, we aimed to inves-
tigate prognostic factors and clinical outcome in stage III 
NSCLC using real-world clinical data in the Korean popula-
tion. 

Materials and Methods
 
1. Study populations and methods

During 2014-2016, the Korean Central Cancer Registry 
(KCCR) registered the data of patients who were newly  
diagnosed with lung cancer (24,354 patients in 2014, 24,502 
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patients in 2015, and 25,780 patients in 2016). Among the 
eligible patients, the final survey population comprised 13  
regional cancer centers and 39 hospitals in Korea, from 
which a significant number of registrations were made. In 
total, 8,110 patients with lung cancer were selected from each 
of the 52 hospitals using a systematic sampling method [11], 
and only patients with clinical information which could be 
converted to the 8th edition of the TNM International Stag-
ing System were analyzed in this study.

A standardized protocol was used to collect information 
about clinical characteristics including age, sex, body mass 
index (BMI), smoking history, histopathologic tumor type, 
symptoms, performance status (PS), Eastern Corporative 
Oncology Group (ECOG) score, clinical stage (according to 
the 8th edition of the TNM International Staging System) 
[4], treatment modality, results of molecular tests including 
epidermal growth factor receptor (EGFR) mutation and ana-
plastic lymphoma kinase (ALK) translocation, and survival 
status. Information on BMI and PS was obtained on the ini-
tial date of visit at the time of diagnosis. Patients were fol-
lowed up until December 2018. 

2. Statistical analysis
All data of continuous variables are expressed as mean± 

standard deviation or median (interquartile range [IQR]), 
and the data of categorical variables are expressed as per-
centages. One-way analysis of variance was used to compare 
continuous variables, while Pearson’s chi-square test was 
used to compare categorical variables. Cox proportional haz-
ards models were used to identify risk factors for mortality, 
and variables with a p-value of < 0.20 on univariate analysis 
were used for the multivariate analysis. Survival was ana-
lyzed using the Kaplan-Meier method and compared using 
log-rank tests. All p-values were two-tailed, with statistical 
significance set at p < 0.05. All statistical analyses were per-
formed using SPSS ver. 20.0 (IBM Corp., Armonk, NY). 

Results

1. Patient characteristics 
A total of 1,383 patients with stage III NSCLC were  

enrolled at 52 sites in South Korea. The baseline character-
istics of the study patients are presented in Table 1. Median 
patient age was 70 years (IQR, 61 to 76 years), and 79.4% of 
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Table 1.  Baseline characteristics of the study patients

Characteristic	 Total 	 Stage IIIA	 Stage IIIB	 Stage IIIC	 p-value

No. of patients 	 1,383 (	 548 (39.6)	 517 (37.4)	 318 (23.0)
Age (yr)	 70 (62-75)	 70 (62-76)	 69 (61-75)	 70 (61-76)	 0.578
Male sex	 1,098 (79.4)	 434 (79.2)	 412 (79.7)	 252 (79.2)	 0.978
Ever-smoker (n=1,365)	 1,012 (74.1)	 393 (72.5)	 381 (74.6)	 238 (76.3)	 0.462
BMI (kg/m2)	 23.1±13.3	 22.6±4.1	 23.4±15.8	 23.4±18.2	 0.579
Symptoms					   
    Asymptomatic	 180 (13.0)	 79 (14.4)	 73 (14.1)	 28 (8.8)	 0.039
    Cough	 568 (41.1)	 216 (39.4)	 208 (40.2)	 144 (45.3)	 0.212
    Sputum	 335 (24.2)	 130 (23.7)	 123 (23.8)	 82 (25.8)	 0.759
    Dyspnea	 259 (18.7)	 111 (20.3)	 93 (18.0)	 55 (17.3)	 0.483
    Hoarseness	 36 (2.6)	 12 (2.2)	 14 (2.7)	 10 (3.1)	 0.684
    Hemoptysis	 141 (10.2)	 41 (7.5)	 64 (12.4)	 36 (11.3)	 0.023
    Weight loss	 89 (6.4)	 20 (3.6)	 38 (7.4)	 31 (9.7)	 0.001
    Pain	 214 (15.5)	 83 (15.1)	 73 (14.1)	 58 (18.2)	 0.269
Performance status (n=1,044)					   
    0-1	 916 (87.7)	 361 (86.8)	 346 (89.9)	 209 (86.0)	 0.265
    2-4	 128 (12.3)	 55 (13.2)	 39 (10.1)	 34 (14.0)	
Histopathology 					   
    Squamous cell carcinoma	 643 (46.5)	 238 (43.4)	 256 (49.5)	 149 (46.9)	 0.137
    Adenocarcinoma	 565 (40.9)	 226 (41.2)	 209 (40.4)	 130 (40.9)	 0.964
    Large cell carcinoma	 6 (0.4)	 0 (	 3 (0.6)	 3 (0.9)	 0.102
    NSCLC, NOS	 154 (11.1)	 69 (12.6)	 53 (10.3)	 32 (10.1)	 0.377
Values are presented as median (interquartile range), number (%), or mean±standard deviation. BMI, body mass index; NOS, not otherwise 
specified; NSCLC, non–small cell lung cancer.
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them were male. According to histopathology, 46.5% had 
squamous cell carcinoma and 40.9% had adenocarcinoma. 
Among the study patients, 548 (39.6%) had stage IIIA, 517 
(37.4%) had stage IIIB, and 318 (23.0%) had stage IIIC. There 
were no significant differences in age, sex, smoking history, 
PS, and histopathology between stage groups. The propor-
tion of patients who experienced weight loss was higher in 
stage IIIC (9.7%) than in stage IIIB (7.4%) or stage IIIC (3.6%, 
p=0.001).

2. Risk factor for mortality according to baseline character-
istics

The median follow-up period for the study patients was 16 
months (IQR, 7 to 39 years), and 1,052 patients (76.1%) died 
during follow-up period. In patients with squamous cell 

cancer, univariate Cox analysis revealed that old age, poor 
PS, and clinical stage IIIC (compared to stage IIIA) were sig-
nificant predictors of mortality (Table 2). In multivariate Cox 
analysis, old age (hazard ratio [HR], 1.031; 95% confidence 
interval [CI], 1.019 to 1.043; p < 0.001), poor PS (HR, 1.353; 
95% CI, 1.010 to 1.813; p=0.043), and stage IIIC (compared 
with stage IIIA; HR, 1.720; 95% CI, 1.328 to 2.229; p < 0.001) 
were independently associated with mortality.

Among patients with adenocarcinoma, univariate Cox 
analysis revealed that old age, male sex, ever-smoker, lower 
BMI, poor PS, and clinical stage IIIC (compared with stage 
IIIA) were significant predictors of mortality (Table 3). On 
multivariate Cox analysis, lower BMI (HR, 0.944; 95% CI, 
0.917 to 0.972; p < 0.001), and clinical stage IIIC (compared 
with stage IIIA; HR, 1.848; 95% CI, 1.390 to 2.457; p < 0.001) 

Ho Cheol Kim, Clinical Characteristics of Stage III NSCLC

Table 2.  Risk factors for mortality in patients with squamous cell carcinoma assessed using the Cox proportional hazards model

Risk factor
		  Univariate analysis			   Multivariate analysis

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

Age	 1.039	 1.028-1.050	 < 0.001	 1.031	 1.019-1.043	 < 0.001
Male sex	 1.293	 0.904-1.850	 0.160			 
Ever-smoker	 1.035	 0.775-1.383	 0.815			 
BMI	 0.994	 0.971-1.018	 0.646			 
Performance status						    
    0-1 (reference)	 1.000			   1.000		
    2-4 	 1.618	 1.219-2.147	 0.001	 1.353	 1.010-1.813	 0.043
Clinical stage						    
    IIIA (reference)	 1.000			   1.000		
    IIIB	 1.216	 0.993-1.490	 0.059	 1.212	 0.962-1.527	 0.103
    IIIC	 1.689	 1.345-2.121	 < 0.001	 1.720	 1.328-2.229	 < 0.001
BMI, body mass index; CI, confidence interval.

Table 3.  Risk factors for mortality in patients with adenocarcinoma assessed using the Cox proportional hazards model

Risk factor
		  Univariate analysis			   Multivariate analysis

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

Age	 1.009	 1.000-1.019	 0.057
Male sex	 1.334	 1.082-1.645	 0.007			 
Ever-smoker	 1.385	 1.131-1.697	 0.002			 
BMI	 0.953	 0.930-0.976	 < 0.001	 0.944	 0.917-0.972	 < 0.001
Performance status						    
    0-1 (reference)	 1.000					   
    2-4 	 1.450	 0.999-2.104	 0.050			 
Clinical stage						    
    IIIA (reference)	 1.000			   1.000		
    IIIB	 1.097	 0.871-1.381	 0.433	 0.971	 0.743-1.268	 0.827
    IIIC	 1.729	 1.346-2.220	 < 0.001	 1.848	 1.390-2.457	 < 0.001
EGFR mutation	 0.849	 0.675-1.066	 0.159			 
BMI, body mass index; CI, confidence interval; EGFR, epidermal growth factor receptor.
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were independently associated with mortality.

3. Initial treatment modality 
The initial treatment modality among the study patients is 

listed in Table 4. Among patients with squamous cell carci-
noma, 17.4% received surgery as the initial treatment (9.3% 
of the patients underwent surgery after neoadjuvant chemo-
therapy, and 8.1% of the patients received upfront surgery). 
In addition, 11.5% of the patients received radiation thera-
py, 32.3% of the patients received chemotherapy, 25.3% the  
patients received CCRT, and 9.3% received no specific anti-
cancer treatment as the initial treatment. 

Among patients with adenocarcinoma, 27.1% underwent 
surgery as the initial treatment (13.3% of patients under-
went surgery after neoadjuvant chemotherapy, and 13.8% 
of patients underwent upfront surgery). Moreover, 4.6% 
of patients received radiation therapy, 31.9% were treated 
with chemotherapy, 21.9% were received CCRT, and 10.1% 
received no specific anti-cancer treatment as the initial treat-
ment. 

4. Survival analysis
Among the total subjects, patients with stage IIIC (me-

dian survival period, 12 months) had worse survival com-
pared to patients with stage IIIA (median survival period, 
20 months) or patients with stage IIIB (median survival  
period, 18 months; p < 0.001) (Fig. 1). According to the ini-
tial treatment method in patients with stage IIIA, the surgery 

group (median survival period, 36 months) showed better 
survival than the non-surgical treatment group (median sur-
vival period, 18 months; p=0.001) (Fig. 2A). These results 
were consistent for squamous cell carcinoma (Fig. 2B), and 
the surgery group tended to have better survival than the 
non-surgical treatment group in adenocarcinoma (Fig. 2C). A 
comparison of baseline characteristics between the surgery 
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Fig. 1.  Overall survival of patients according to clinical stage. 
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Table 4.  Initial treatment modality for study patients 

	 Total 	 Stage IIIA	 Stage IIIB	 Stage IIIC	 p-value

Squamous cell carcinoma (n=643)	 	 238 (37.0)	 256 (39.8)	 149 (23.2)
    Surgery	 112 (17.4)	 58 (24.4)	 40 (15.6)	 14 (9.4)	 < 0.001
        After neoadjuvant chemotherapy	 60 (9.3)	 30 (12.6)	 24 (9.4)	 6 (4.0)	 0.019
        Upfront surgery	 52 (8.1)	 28 (11.8)	 16 (6.3)	 8 (5.4)	 0.031
    RT only	 74 (11.5)	 31 (13.0)	 33 (12.9)	 10 (6.7)	 0.112
    Chemotherapy	 208 (32.3)	 61 (25.6)	 82 (32.0)	 65 (43.6)	 0.001
    CCRT	 163 (25.3)	 57 (23.9)	 69 (27.0)	 37 (24.8)	 0.735
    Best supportive care	 60 (9.3)	 24 (10.1)	 21 (8.2)	 15 (10.1)	 0.726
    Unknown	 25 (3.9)	 6 (2.5)	 11 (4.3)	 8 (5.4)	 0.336
Adenocarcinoma (n=565)		  226 (40.0)	 209 (37.0)	 130 (23.0)	
    Surgery	 153 (27.1)	 84 (37.2)	 48 (23.0)	 21 (16.2)	 < 0.001
        After neoadjuvant chemotherapy	 75 (13.3)	 41 (18.1)	 25 (12.0)	 9 (6.9)	 0.009
        Upfront surgery	 78 (13.8)	 43 (19.0)	 23 (11.0)	 12 (9.2)	 0.012
    RT only	 26 (4.6)	 13 (5.8)	 9 (4.3)	 4 (3.1)	 0.494
    Chemotherapy	 180 (31.9)	 59 (26.1)	 67 (32.1)	 54 (41.5)	 0.011
    CCRT	 124 (21.9)	 43 (19.0)	 51 (24.4)	 30 (23.1)	 0.376
    Best supportive care	 57 (10.1)	 19 (8.4)	 22 (10.5)	 16 (12.3)	 0.483
    Unknown	 24 (4.2)	 8 (3.5)	 11 (5.3)	 5 (3.8)	 0.651
Values are presented as number (%). CCRT, concurrent chemoradiation therapy; RT, radiation therapy.
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group and the non-surgical treatment group is shown in S1 
Table. Patients in the surgery group had younger age, higher 
BMI, and better PS than those in the non-surgical treatment 
group. Although, stage N1 group tended to have better sur-
vival than stage N2 group among stage IIIA who have under-
gone surgery on stage IIIA, there were no significant statisti-
cal difference in survival time between nodal stages N1 and 
N2 (median survival, 41 months vs. 30 months; p=0.703). In 

addition, there was no significant statistical difference in sur-
vival time between pneumonectomy group (n=7) and lobec-
tomy group (n=84) in who have undergone surgery on stage 
IIIA (median survival, 55 months vs. not reached; p=0.773). 
Among patients with stage IIIB or stage IIIC, those who  
received CCRT (median survival period, 24 months) showed 
better survival than those who received chemotherapy  

Ho Cheol Kim, Clinical Characteristics of Stage III NSCLC

Fig. 2.  Overall survival of stage IIIA patients according to ini-
tial treatment: in total stage IIIA patients (A), in squamous cell 
carcinoma stage IIIA patients (B), and in adenocarcinoma stage 
IIIA patients (C).
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Fig. 3.  Overall survival of stage IIIB and IIIC patients according 
to initial treatment: in total stage IIIB and IIIC patients (A), in 
squamous cell carcinoma stage IIIB and IIIC patients (B), and in 
adenocarcinoma stage IIIB and IIIC patients (C). CCRT, concur-
rent chemoradiation therapy.
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(median survival period, 11 months), radiation therapy  
(median survival period, 10 months; p < 0.001) (Fig. 3A). 
These results were also consistent for squamous cell carci-
noma and adenocarcinoma (Fig. 3B and C). A comparison of 
patients’ baseline characteristics according to the treatment 
modality is shown in S2 Table. Patients in the CCRT group 
had younger age and better PS than those in the chemother-
apy group or the radiation therapy group.

Discussion

Our study investigated prognostic factors and clinical out-
comes in stage III NSCLC. Baseline characteristics such as 
age, PS, BMI, clinical stage according to the AJCC 8th edition, 
and treatment modality were associated with the prognosis 
of the study patients irrespective of histopathology. Moreo-
ver, while surgical treatment was associated with better sur-
vival outcomes in patients with stage IIIA, CCRT showed 
clinical benefit in patients with stage IIIB and IIIC. To the best 
of our knowledge, the present study is the first nationwide-
based study in Asia to focus on stage III NSCLC. 

Several previous studies reported the clinical character-
istics of patients with stage III NSCLC. Morgensztern et al. 
[12] conducted a study in 12,315 patients with unresectable 
NSCLC stage III according to the TNM staging 6th edition 
and showed that tumor size was independently associated 
with poor prognosis, after adjusting for age, sex, and histo-
pathology. Additionally, Vinod et al. [13] conducted a study 
in 2,153 patients with stage III NSCLC according to the TNM 
classification 6th edition and reported that male sex, older 
age, higher ECOG score, and stage IIIB (vs. stage IIIA) were 
independently associated with mortality. In addition, Ade-
muyiwa et al. [14] conducted a study in 203 patients with 
stage III NSCLC and reported that preserved lung function 
and higher pretreatment hemoglobin were independent 
prognostic factors, rather than age and stage (stage IIIA vs. 
stage IIIB). In the present study, older age, poor PS (in squa-
mous cell carcinoma), and lower BMI (in adenocarcinoma) 
were independent prognostic factors, a finding that is com-
parable to those reported in previous studies [15,16]. 

Several previous studies showed prognostic difference  
according to the TNM classification system of lung cancer 
8th edition [17]. Goldstraw et al. [17] conducted a study on 
stage III NSCLC and reported that the 5-year survival of  
patients with clinical stage IIIA, IIIB, and IIIC was 36%, 26%, 
and 13%, respectively. Chansky et al. [18] conducted a study 
in 780,294 cases of NSCLC using data from the National Can-
cer Database, validating the eighth edition of the TNM stage; 
they showed different median survival time between clinical 
stages (37.8 months for stage IIIA, 22.2 months for stage IIIB, 

and 13.8 months for stage IIIC, respectively). However, these 
previous studies were performed in the Western population, 
and only few studies validated the TNM classification sys-
tem eighth edition in the Asian population [19,20]. Although, 
previous studies showed correlation and prognostic infor-
mation between the seventh and eighth editions of the TNM 
classification system in Asia (Korea and Japan) [19,20], these 
studies focused only on surgical cases. In the present study, 
although there was no significant prognostic difference  
between stage IIIA and stage IIIB (median survival period, 
20 months vs. 18 months; p=0.080), patients with stage IIIC 
had worse survival compared to the patients with stage IIIA  
(median survival period, 12 months vs. 20 months; p < 
0.001) or patients with stage IIIB (median survival period, 12 
months vs. 18 months; p < 0.001). Future studies with larger 
populations in Asia will be needed to validate the eighth edi-
tion of the TNM classification system and determine prog-
nostic difference.

In the present study, surgical treatment played a beneficial 
role in patients with stage IIIA NSCLC. Although, surgery 
group tended to have better survival than the non-surgical 
treatment group in adenocarcinoma, there was no statisti-
cally significant difference. Among patients with stage IIIA 
adenocarcinoma who did not receive surgery, about 14.1% of 
patients were treated with EGFR tyrosine kinase inhibitors, 
which might have induced these results. In patients with 
T3N1 or T4N1 NSCLC (stage IIIA), surgery might be con-
sidered in feasible cases [21]. However, there remains contro-
versy about the role of surgery, especially in patients with N2  
involvement. Albain et al. [8] conducted a study in 396 pati-
ents with stage T1-3pN2M0 NSCLC and reported that there 
was no significant survival benefit of surgery after chemo-
radiation therapy but showed improved progression-free 
survival in the surgery group. Van Meerbeeck et al. [22] con-
ducted a study in 332 stage IIIA (N2) patients who received 
induction chemotherapy and reported that surgical treat-
ment did not show any association with better survival out-
come than radiation therapy. However, approximately 47% 
of patients of the surgery group received pneumonectomy 
in that study, which might have caused a negative clinical 
outcome in the surgery group. Although currently there are 
no data available about the definitive benefit of surgery in  
patients with stage III NSCLC, several studies have suggest-
ed the potential role of surgery in these patients. Eberhardt 
et al. [23] conducted a study in 246 patients who received  
induction chemotherapy with stage IIIA and IIIB NSCLC 
and reported that the 5-year overall survival and progres-
sion-free survival were not different between the surgery 
group and the chemoradiation therapy boost group. Yun et 
al. [24] conducted a study in 706 patients with pathologic N2 
disease who underwent upfront surgery and reported that 
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the median survival time of study patients was 52 months, 
which was comparable to that reported in a previous study. 
McElnay et al. [25] performed a systematic review and  
meta-analysis and reported that surgery, as part of trimodal-
ity treatment led to better overall survival than chemoradio-
therapy alone despite no significant differences. However, 
there may be selection bias in these results. In the present 
study, the surgery group had younger age and better PS than 
the non-surgical treatment group, which might have influ-
enced a better clinical outcome. Considering these findings, 
surgical treatment can be considered in select patients with 
stage III NSCLC. 

According to the initial treatment methods, the CCRT 
group showed favorable outcome compared to the chemo-
therapy or radiation therapy group in patients with stage 
IIIB and IIIC NSCLC. These findings were consistent with 
those of previous studies [26-28]. Several randomized phase 
III trials conducted among patients with stage III NSCLC 
have shown that the CCRT group had better survival than 
the sequential treatment group [26,28]. However, there is a 
lack of data for real-world treatment outcome in patients 
with stage III NSCLC. Although Ryan et al. [29] showed that 
most stage III NSCLC patients received CCRT in the clinical 
setting, the prognosis according to the treatment modality 
was not shown in their study. Horinouchi et al. [30] conduct-
ed a study in 214 patients with unresectable stage III NSCLC 
who received CCRT and reported that the median overall 
survival of the study patients from completing CCRT was 
36.4 months. Although the CCRT group had younger age 
and better PS than the chemotherapy alone or radiation ther-
apy alone group, our study showed a beneficial role of CCRT 
using real-world data. Thus, CCRT should be considered in 
eligible stage III patients.

There were several limitations in our current study. First, 
the present study had a retrospective study design and was 
conducted in Korea. However, the subjects were recruited 
from 52 centers in Korea, which might have reduced selec-
tion bias. Second, although a standardized protocol was 
used to collect information, missing some clinical informa-
tion was inevitable. For example, the reason 37 patients with 
stage IIIC underwent surgery is still unclear. Third, the study 
population was enrolled between 2014 and November 2016, 
at which time, the clinical effect of immunotherapy could 
not be analyzed. Fourth, there are a lot of missing data about 
exact date of disease progression in each patient, so we did 
not perform analysis about progression-free survival results. 
Finally, although this is the largest series of stage III NSCLC 
cases in Asia reported to date, the numbers are still relatively 
small to perform a meaningful subgroup analysis. Especially, 
it is hard to perform meaningful subgroup analysis about N 
category because there was no accurate information about 

exact lymph node involvement in many cases. Despite these 
limitations, we believe that our study will serve as the basis 
to understand the clinical characteristics of stage III NSCLC 
patients in the Asian population.

In conclusion, clinical stage according to the eighth edition 
of TNM staging was associated with the prognosis of stage 
III NSCLC patients. While surgery might be suitable as an 
appropriate first-line treatment in select patients with stage 
IIIA NSCLC, CCRT might be important in patients with 
stage IIIB or IIIC NSCLC.
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