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INTRODUCTION 
 

Concurrent chemoradiotherapy is recommended for 

unresectable stage III non-small cell lung cancer 

(NSCLC) patients [1–6]. Epidermal growth factor 

receptor (EGFR) wild-type cases are further advised to 

receive durvalumab [7–10]. For patients with EGFR 

mutation, immunotherapy is not recommended. 

Concurrent chemoradiotherapy is still the optimal 

treatment for these patients. However, several studies 

suggested that concurrent chemoradiotherapy might lead 

to worse survivals in EGFR-mutated patients compared 

with those of EGFR wild-type patients [11, 12]. 

 

On the other hand, several clinical trials have proved 

that EGFR-tyrosine kinase inhibitor (TKI) is the 

standard treatment for stage IV EGFR-mutated patients 

[13–19]. In these trials, a part of included patients were 

stage III diseases. However, survivals between stage IV 

patients and stage III patients receiving EGFR-TKI 

have not been assessed. We aimed to investigate 

survivals between stage IV and stage III EGFR-mutated 

NSCLC diseases receiving first-line EGFR-TKI. 

 

RESULTS 
 

Patient characteristics 

 
This study included 558 patients: 478 (85.66%) patients 

were stage IV and 80 (14.34%) patients were stage III. 

Table 1 shows the patient characteristics before and 

after PSM. Before PSM, clinical factors, including 
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ABSTRACT 
 

Purpose: To compare survivals between unresectable stage III and stage IV EGFR-mutated non-small cell lung 
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Results: A total of 558 patients were included: 478 (85.66%) patients were stage IV and 80 (14.34%) patients 
were stage III. Before PSM, stage III patients showed a better median PFS (15 vs. 13 months; P=0.026) and a 
similar median OS (29 vs. 30 months; P=0.820) compared to stage IV patients. Stage IV was an independent 
prognostic factor for PFS [hazard ratio (HR)=1.47, 95% confidence interval (CI): 1.06-2.04; P=0.021], but not for 
OS (HR=1.11, 95% CI: 0.77-1.60; P=0.560). After PSM, a better median PFS (15 vs. 12 months; P=0.016) and a 
similar median OS (29 vs. 30 months; P=0.960) were found between stage III and stage IV patients. 
Conclusions: OS was similar between unresectable stage III and stage IV EGFR-mutated NSCLC patients receiving 
EGFR-TKI as the first-line treatment. 
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Table 1. Patient characteristics. 

 The unmatched cohort 

P 

The PSM cohort 

P 
Stage III (n=88) 

Stage IV 

(n=408) 
Stage III (n=88) 

Stage IV 

(n=408) 

Age   0.060   0.999 

 ≤59 32 (40.0%) 249 (52.1%)  32 (43.2%)  31 (41.9%)   

 >59 48 (60.0%) 229 (47.9%)  42 (56.8%)  43 (58.1%)   

Sex   0.875   0.185 

 Female 41 (51.2%) 253 (52.9%)  37 (50.0%)  46 (62.2%)   

 Male 39 (48.8%) 225 (47.1%)  37 (50.0%)  28 (37.8%)   

ECOG   <0.001   0.742 

 0 43 (53.8%) 162 (33.9%)  38 (51.4%)  35 (47.3%)   

 1 37 (46.2%) 227 (47.5%)  36 (48.6%)  38 (51.4%)   

 2 0 (0.0%) 75 (15.7%)    0 (0.0%)   1 (1.3%)   

 3 0 (0.0%) 14 (2.9%)      

Smoking status   0.009   0.138 

 Never smoker 59 (73.8%) 363 (75.9%)  54 (73.0%)  60 (81.1%)   

 Former smoker 17 (21.2%) 113 (23.6%)  16 (21.6%)  14 (18.9%)   

 Current smoker 4 (5.00%)  2 (0.42%)    4 (5.4%)   0 (0.0%)   

T stage   0.001   0.635 

 T1 18 (22.5%) 71 (14.9%)   14 (18.9%)  18 (24.3%)   

 T2 29 (36.3%) 123 (25.7%)  27 (36.5%)  28 (37.8%)   

 T3 13 (16.2%) 56 (11.7%)   13 (17.6%)   8 (10.8%)   

 T4 20 (25.0%) 194 (40.6%)  20 (27.0%)  20 (27.0%)   

 unknown 0 (0.0%) 34 (7.1%)      

N stage   0.002   0.742 

 N0 2 (2.5%) 46 (9.6%)    2 (2.7%)   2 (2.7%)   

 N1 2 (2.5%) 28 (5.9%)    2 (2.7%)   5 (6.8%)   

 N2 31 (38.8%) 154 (32.2%)  30 (40.5%)  28 (37.8%)   

 N3 45 (56.2%) 215 (45.0%)  40 (54.1%)  39 (52.7%)   

 unknown 0 (0.0%) 35 (7.3%)      

EGFR   0.008   0.276 

 Exon 19 deletion 45 (56.3%)  241 (50.4%)  40 (54.1%)  47 (63.5%)   

 L858R mutation 29 (36.2%)  131 (27.4%)  28 (37.8%)  19 (25.7%)   

 Other  6 (7.5%)  106 (22.2%)   6 (8.1%)   8 (10.8%)   

Treatments   0.009   0.182 

 TKI 55 (68.8%)  309 (64.7%)  51 (68.9%)  54 (73.0%)   

 TKI+chemotherapy 23 (28.7%)  101 (21.1%)  21 (28.4%)  14 (18.9%)   

 TKI+antiangiogenic therapy  2 (2.50%)  68 (14.2%)    2 (2.7%)   6 (8.1%)   

PSM, propensity score matching; ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth factor receptor; TKI, 
tyrosine kinase inhibitor. 

 

ECOG performance status, smoking status, T stages, 

N stages, EGFR subtypes, and treatment patterns were 

not balanced. After PSM, 74 stage IV cases and 74 

stage III cases were matched. All clinical factors were 

balanced after PSM (P>0.05). For stage III cases, the 

median follow-up time was 19 [interquartile range 

(IQR): 11-30] months. For stage IV cases, the median 

follow-up time was 20 (IQR: 12-31) months.  
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Twenty-six patients were lost to follow-up. The 

follow-up rate was 95.34%. 

 

Treatment patterns 

 

Initial therapy included 3 treatment regimens including 

TKI therapy, TKI plus chemotherapy, and TKI plus 

antiangiogenic therapy. Figure 1 shows the initial 

treatment patterns. Among stage III patients, 68.75%, 

28.75%, and 2.50% patients received TKI, TKI plus 

chemotherapy, and TKI plus antiangiogenic therapy, 

respectively. Among stage IV patients, 64.64%, 

21.13%, and 14.23% patients received TKI, TKI plus 

chemotherapy, and TKI plus antiangiogenic therapy, 

respectively. 

 

Survivals before PSM 

 

Stage III patients showed a better median PFS than 

stage IV patients (15 vs. 13 months; P=0.026, Figure 

2A). In contrast, the median OS did not differ between 

stage III cases and stage IV cases (29 vs. 30 months; 

P=0.820, Figure 2B).  

 

Multivariate regression analysis revealed that stage IV 

patients had a worse PFS compared with stage III 

patients (HR=1.47, 95% CI: 1.06-2.04; P=0.021, Figure 

3A). In contrast, no difference in OS was found 

between stage IV patients and stage III patients 

(HR=1.11, 95% CI: 0.77-1.60; P=0.560, Figure 3B). 

 

Survivals after PSM 

 

Stage III patients had a better median PFS than stage IV 

patients (15 vs. 12 months; P=0.016, Figure 4A). In 

contrast, the median OS did not differ between stage III 

cases and stage IV cases (29 vs. 30 months; P=0.960, 

Figure 4B). 

 

Multivariate regression analysis revealed that stage IV 

patients had a worse PFS compared with stage III 

patients (HR=1.70, 95% CI: 1.11-2.61; P=0.016, 

Figure 5A). In contrast, no difference in OS was 

found between stage IV patients and stage III patients 

(HR=1.23, 95% CI: 0.74-2.04; P=0.415, Figure 5B). 

 

DISCUSSION 
 

This retrospective study suggested that stage III patients 

receiving first-line EGFR-TKI had a better PFS 

compared with stage IV patients. However, improved 

PFS did not translate into the benefit of OS. The OS 

 

 
 

Figure 1. Frequency of initial treatment modalities for EGFR-mutated non-small cell lung cancer patients. (A) stage III. (B) stage 

IV. EGFR: Epidermal growth factor receptor. TKI: tyrosine kinase inhibitor. 
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Figure 2. Survivals between stage III and stage IV EGFR-mutated non-small cell lung cancer patients receiving TKI therapy in 
the unmatched cohort. (A) Progression-free survival. (B) Overall survival. EGFR: Epidermal growth factor receptor. TKI: tyrosine kinase 
inhibitor. 

 

 
 

Figure 3. Multivariate regression analysis of prognostic factors for EGFR-mutated non-small cell lung cancer patients 
receiving TKI therapy in the unmatched cohort. (A) Progression-free survival. (B) Overall survival. EGFR: Epidermal growth factor 
receptor. TKI: tyrosine kinase inhibitor. ECOG: Eastern Cooperative Oncology Group. 
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Figure 4. Survivals between stage III and stage IV EGFR-mutated non-small cell lung cancer patients receiving TKI therapy in 
the propensity-matched cohort. (A) Progression-free survival. (B) Overall survival. EGFR: Epidermal growth factor receptor. TKI: tyrosine 

kinase inhibitor. 

 

 
 

Figure 5. Multivariate regression analysis of prognostic factors for EGFR-mutated non-small cell lung cancer patients 
receiving TKI therapy in the propensity-matched cohort. (A) Progression-free survival. (B) Overall survival. EGFR: Epidermal growth 

factor receptor. TKI: tyrosine kinase inhibitor. ECOG: Eastern Cooperative Oncology Group. 
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between stage III patients and IV patients were not 

different. 

 

It was reported that unresectable EGFR-mutated stage 

III patients were associated with worse PFS treated with 

concurrent chemoradiotherapy compared with EGFR 

wild type [11, 12, 20]. The median PFS ranged from 6.3 

to 8.9 months. In our study, stage III patients receiving 

first-line EGFR-TKI revealed a median PFS of 15 

months. The similar results were reported by previous 

studies [21–24]. These results were better than that of 

concurrent chemoradiotherapy. According to these 

findings, most unresectable stage III patients were 

treated with first-line EGFR-TKI treatment instead of 

concurrent chemoradiotherapy. 

 

However, our study suggested that the median OS 

between stage III cases and stage IV cases was 

comparable. This result might be caused by a fact that 

stage III patients included in our study did not receive 

any local therapy (radiotherapy or surgery). It was 

reported that first-line EGFR-TKI treatment alone had 

poor prognosis in OS (HR=1.983, 95% CI: 1.079-

3.643; P=0.0273) for stage III patients [20]. Patients 

receiving first-line EGFR-TKI treatment alone showed 

a median OS of 25.4 months, which was similar to our 

study [20]. 

 

Reasons of no local treatments in stage III patients 

might be the following factors. First, locally directed 

concurrent chemoradiotherapy is given with curative 

intent for stage III patients. Adjuvant TKI treatment 

after concurrent chemoradiotherapy might provide 

potential benefits [20, 22]. However, clinical 

guidelines are not well followed in stage III patients  

in clinical practice. Second, lack of radiation 

department and surgery departments in defining  

the treatment approaches. Even in patients who 

suffered from treatment failures after first-line 

treatments, local treatments (radiotherapy or surgery) 

were missed. 

 

There were some limitations in this study. First, a total 

of 80 (14.34%) stage III patients were included. It might 

be not sufficient for statistical analysis comparing the 

survivals between stage IV patients and stage III 

patients. The statistical power of the analysis might be 

reduced. Second, the present study was a retrospective 

cohort study. Selection biases existed in this study. We 

performed several analytic methods, including 

multivariate adjustment and PSM, to control potential 

biases. Both cox proportional hazard regression and 

PSM revealed a consistent result that stage III patients 

showed a better PFS and a similar OS compared with 

stage IV patients. 

In conclusion, the current study revealed that no 

statistically significant difference in OS was observed 

between stage III and IV EGFR-mutated NSCLC 

patients receiving EGFR-TKI as the first-line treatment.  

 

MATERIALS AND METHODS 
 

Patients 

 

NSCLC cases were searched in Guangxi Medical 

University Cancer Hospital from September 2012 to 

May 2022. Inclusion criteria: (1) lung adenocarcinoma, 

(2) EGFR mutation, (3) stage IV and III for the 8th 

edition American Joint Committee on Cancer staging 

system. Exclusion criteria: (1) incomplete data, (1) 

adenosquamous carcinoma, (3) EGFR subtypes 

unknown, (4) patients did not receive any treatments, 

(5) patients included in clinical trials, (6) patients 

received surgery, (7) patients received radical 

radiotherapy. 

 

Clinical factors, including age, sex, Eastern Cooperative 

Oncology Group (ECOG) performance status, smoking 

status, T stages, N stages, AJCC stages, EGFR 

subtypes, and treatment patterns (TKI therapy, TKI plus 

chemotherapy, and TKI plus antiangiogenic therapy) 

were extracted. 

 

Endpoints 

 

Treatment failures were determined according to 

pathology reports and/or imaging reports. Death was 

determined from the statements. Progression-free 

survival (PFS) was the primary endpoint, which defined 

as the duration from the date of diagnosis to the date of 

progression or death. Overall survival (OS) was the 

secondary endpoint, which defined as the duration from 

the date of diagnosis to the date of death. 

 

Statistical analysis 

 

According to the median value, the continuous factor 

of age was transformed to categorical factor. 

Categorical factors, including age, sex, ECOG 

performance status, smoking status, T stages, N 

stages, EGFR subtypes, and treatment patterns were 

compared between stage IV and stage III groups using 

the χ2 test or Fisher’s exact test.  

 

Kaplan-Meier analysis with log-rank test statistics was 

used to compare median PFS and OS between stage IV 

and stage III groups. Cox proportional hazards models 

adjusted for age, sex, smoking status, ECOG 

performance status, T stages, N stages, treatment 

patterns, EGFR subtypes, and clinical stages were used 
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to estimate the hazard ratios (HRs) with 95% 

confidence intervals (CIs) for potential independent 

prognostic factors. 

 

This study performed a matched case-control analysis to 

reduce the influence of selection bias on the comparison 

of outcomes between stage IV and stage III patients 

using propensity score matching (PSM). In the process 

of calculating the propensity scores, stage III patients 

were taken as the dependent variable. One-to-one 

matching without replacement was completed in a 

logistic regression model. The nearest-neighbor match 

of the propensity score for factors (age, sex, smoking 

status, ECOG performance status, T stages, N stages, 

treatments, and EGFR subtypes) was 0.05 caliper on the 

logistic regression model. 

 

This study used R software (version 4.2.1) and SPSS 

Statistics Version 26.0 software (IBM Co., Armonk, NY, 

USA) to perform statistical analyses. All tests were two-

sided. P<0.05 was considered statistically significant. 

 

AUTHOR CONTRIBUTIONS 
 

Conceptualization: Xin-Bin Pan, Methodology: Huan-

Wei Liang, Formal Analysis: Yang Liu, Investigation: 

Yang Liu, Resources: Huan-Wei Liang, Validation: 

Yang Liu and Huan-Wei Liang, Writing-Original Draft 

Preparation: Yang Liu, Writing-Review and Editing: 

Xin-Bin Pan. 

 

CONFLICTS OF INTEREST 
 

The authors declare that they have no conflicts of interest. 

 

ETHICAL STATEMENT 
 

This study was approved by the Ethics Committee of 

Guangxi Medical University Cancer Hospital. Informed 

consent was not available due to the retrospective nature. 

This retrospective study was conducted according to 

compliance with the Declaration of Helsinki. 

 

FUNDING 
 

No funding was provided for this study. 

 

REFERENCES 
 
1. Postmus PE, Kerr KM, Oudkerk M, Senan S, Waller DA, 

Vansteenkiste J, Escriu C, Peters S, and ESMO 
Guidelines Committee. Early and locally advanced non-
small-cell lung cancer (NSCLC): ESMO Clinical Practice 
Guidelines for diagnosis, treatment and follow-up. Ann 
Oncol. 2017; 28:iv1–v21. 

 https://doi.org/10.1093/annonc/mdx222 

PMID:28881918 

2. Miller ED, Fisher JL, Haglund KE, Grecula JC, Xu-
Welliver M, Bertino EM, He K, Shields PG, Carbone DP, 
Williams TM, Otterson GA, Bazan JG. The Addition of 
Chemotherapy to Radiation Therapy Improves Survival 
in Elderly Patients with Stage III Non-Small Cell Lung 
Cancer. J Thorac Oncol. 2018; 13:426–35. 

 https://doi.org/10.1016/j.jtho.2017.11.135 
PMID:29326090 

3. Davidoff AJ, Gardner JF, Seal B, Edelman MJ. 
Population-based estimates of survival benefit 
associated with combined modality therapy in elderly 
patients with locally advanced non-small cell lung 
cancer. J Thorac Oncol. 2011; 6:934–41. 

 https://doi.org/10.1097/JTO.0b013e31820eed00 
PMID:21372743 

4. Curran WJ Jr, Paulus R, Langer CJ, Komaki R, Lee JS, 
Hauser S, Movsas B, Wasserman T, Rosenthal SA, Gore 
E, Machtay M, Sause W, Cox JD. Sequential vs. 
concurrent chemoradiation for stage III non-small cell 
lung cancer: randomized phase III trial RTOG 9410. J 
Natl Cancer Inst. 2011; 103:1452–60. 

 https://doi.org/10.1093/jnci/djr325 PMID:21903745 

5. Bradley JD, Paulus R, Komaki R, Masters G, 
Blumenschein G, Schild S, Bogart J, Hu C, Forster K, 
Magliocco A, Kavadi V, Garces YI, Narayan S, et al. 
Standard-dose versus high-dose conformal 
radiotherapy with concurrent and consolidation 
carboplatin plus paclitaxel with or without cetuximab 
for patients with stage IIIA or IIIB non-small-cell lung 
cancer (RTOG 0617): a randomised, two-by-two 
factorial phase 3 study. Lancet Oncol. 2015; 16:187–99. 

 https://doi.org/10.1016/S1470-2045(14)71207-0 
PMID:25601342 

6. Yoon SM, Shaikh T, Hallman M. Therapeutic 
management options for stage III non-small cell lung 
cancer. World J Clin Oncol. 2017; 8:1–20. 

 https://doi.org/10.5306/wjco.v8.i1.1 PMID:28246582 

7. Antonia SJ, Villegas A, Daniel D, Vicente D, Murakami S, 
Hui R, Yokoi T, Chiappori A, Lee KH, de Wit M, Cho BC, 
Bourhaba M, Quantin X, et al, and PACIFIC 
Investigators. Durvalumab after Chemoradiotherapy in 
Stage III Non-Small-Cell Lung Cancer. N Engl J Med. 
2017; 377:1919–29. 

 https://doi.org/10.1056/NEJMoa1709937 
PMID:28885881 

8. Spigel DR, Faivre-Finn C, Gray JE, Vicente D, Planchard 
D, Paz-Ares L, Vansteenkiste JF, Garassino MC, Hui R, 
Quantin X, Rimner A, Wu YL, Özgüroğlu M, et al. Five-
Year Survival Outcomes From the PACIFIC Trial: 
Durvalumab After Chemoradiotherapy in Stage III Non-
Small-Cell Lung Cancer. J Clin Oncol. 2022; 40:1301–11. 

 https://doi.org/10.1200/JCO.21.01308 PMID:35108059 

https://doi.org/10.1093/annonc/mdx222
https://pubmed.ncbi.nlm.nih.gov/28881918
https://doi.org/10.1016/j.jtho.2017.11.135
https://pubmed.ncbi.nlm.nih.gov/29326090
https://doi.org/10.1097/JTO.0b013e31820eed00
https://pubmed.ncbi.nlm.nih.gov/21372743
https://doi.org/10.1093/jnci/djr325
https://pubmed.ncbi.nlm.nih.gov/21903745
https://doi.org/10.1016/S1470-2045(14)71207-0
https://pubmed.ncbi.nlm.nih.gov/25601342
https://doi.org/10.5306/wjco.v8.i1.1
https://pubmed.ncbi.nlm.nih.gov/28246582
https://doi.org/10.1056/NEJMoa1709937
https://pubmed.ncbi.nlm.nih.gov/28885881
https://doi.org/10.1200/JCO.21.01308
https://pubmed.ncbi.nlm.nih.gov/35108059


www.aging-us.com 5073 AGING 

9. Antonia SJ, Villegas A, Daniel D, Vicente D, Murakami S, 
Hui R, Kurata T, Chiappori A, Lee KH, de Wit M, Cho BC, 
Bourhaba M, Quantin X, et al, and PACIFIC 
Investigators. Overall Survival with Durvalumab after 
Chemoradiotherapy in Stage III NSCLC. N Engl J Med. 
2018; 379:2342–50. 

 https://doi.org/10.1056/NEJMoa1809697 
PMID:30280658 

10. Gray JE, Villegas A, Daniel D, Vicente D, Murakami S, 
Hui R, Kurata T, Chiappori A, Lee KH, Cho BC, Planchard 
D, Paz-Ares L, Faivre-Finn C, et al. Three-Year Overall 
Survival with Durvalumab after Chemoradiotherapy in 
Stage III NSCLC-Update from PACIFIC. J Thorac Oncol. 
2020; 15:288–93. 

 https://doi.org/10.1016/j.jtho.2019.10.002 
PMID:31622733 

11. Park SE, Noh JM, Kim YJ, Lee HS, Cho JH, Lim SW, Ahn 
YC, Pyo H, Choi YL, Han J, Sun JM, Lee SH, Ahn JS, et al. 
EGFR Mutation Is Associated with Short Progression-
Free Survival in Patients with Stage III Non-squamous 
Cell Lung Cancer Treated with Concurrent 
Chemoradiotherapy. Cancer Res Treat. 2019;  
51:493–501. 

 https://doi.org/10.4143/crt.2018.125 PMID:29914238 

12. Ishihara M, Igawa S, Sasaki J, Otani S, Fukui T, Ryuge S, 
Katono K, Hiyoshi Y, Kasajima M, Mitsufuji H, Kubota 
M, Yokoba M, Katagiri M, et al. Evaluation of 
concurrent chemoradiotherapy for locally advanced 
NSCLC according to EGFR mutation status. Oncol Lett. 
2017; 14:885–90. 

 https://doi.org/10.3892/ol.2017.6231  
PMID:28693247 

13. Lu S, Dong X, Jian H, Chen J, Chen G, Sun Y, Ji Y, Wang 
Z, Shi J, Lu J, Chen S, Lv D, Zhang G, et al. AENEAS: A 
Randomized Phase III Trial of Aumolertinib Versus 
Gefitinib as First-Line Therapy for Locally Advanced or 
MetastaticNon-Small-Cell Lung Cancer With EGFR Exon 
19 Deletion or L858R Mutations. J Clin Oncol. 2022; 
40:3162–71. 

 https://doi.org/10.1200/JCO.21.02641 PMID:35580297 

14. Shi Y, Chen G, Wang X, Liu Y, Wu L, Hao Y, Liu C, Zhu S, 
Zhang X, Li Y, Liu J, Cao L, Cheng Y, et al, and FURLONG 
investigators. Furmonertinib (AST2818) versus gefitinib 
as first-line therapy for Chinese patients with locally 
advanced or metastatic EGFR mutation-positive non-
small-cell lung cancer (FURLONG): a multicentre, 
double-blind, randomised phase 3 study. Lancet Respir 
Med. 2022; 10:1019–28. 

 https://doi.org/10.1016/S2213-2600(22)00168-0 
PMID:35662408 

15. Soria JC, Ohe Y, Vansteenkiste J, Reungwetwattana T, 
Chewaskulyong B, Lee KH, Dechaphunkul A, Imamura 
F, Nogami N, Kurata T, Okamoto I, Zhou C, Cho BC, et 

al, and FLAURA Investigators. Osimertinib in Untreated 
EGFR-Mutated Advanced Non-Small-Cell Lung Cancer. 
N Engl J Med. 2018; 378:113–25. 

 https://doi.org/10.1056/NEJMoa1713137 
PMID:29151359 

16. Wu YL, Cheng Y, Zhou X, Lee KH, Nakagawa K, Niho S, 
Tsuji F, Linke R, Rosell R, Corral J, Migliorino MR, 
Pluzanski A, Sbar EI, et al. Dacomitinib versus gefitinib 
as first-line treatment for patients with EGFR-
mutation-positive non-small-cell lung cancer (ARCHER 
1050): a randomised, open-label, phase 3 trial. Lancet 
Oncol. 2017; 18:1454–66. 

 https://doi.org/10.1016/S1470-2045(17)30608-3 
PMID:28958502 

17. Park K, Tan EH, O’Byrne K, Zhang L, Boyer M, Mok T, 
Hirsh V, Yang JC, Lee KH, Lu S, Shi Y, Kim SW, Laskin J, 
et al. Afatinib versus gefitinib as first-line treatment of 
patients with EGFR mutation-positive non-small-cell 
lung cancer (LUX-Lung 7): a phase 2B, open-label, 
randomised controlled trial. Lancet Oncol. 2016; 
17:577–89. 

 https://doi.org/10.1016/S1470-2045(16)30033-X 
PMID:27083334 

18. Maemondo M, Inoue A, Kobayashi K, Sugawara S, 
Oizumi S, Isobe H, Gemma A, Harada M, Yoshizawa H, 
Kinoshita I, Fujita Y, Okinaga S, Hirano H, et al, and 
North-East Japan Study Group. Gefitinib or 
chemotherapy for non-small-cell lung cancer with 
mutated EGFR. N Engl J Med. 2010; 362:2380–8. 

 https://doi.org/10.1056/NEJMoa0909530 
PMID:20573926 

19. Mitsudomi T, Morita S, Yatabe Y, Negoro S, Okamoto I, 
Tsurutani J, Seto T, Satouchi M, Tada H, Hirashima T, 
Asami K, Katakami N, Takada M, et al, and West Japan 
Oncology Group. Gefitinib versus cisplatin plus 
docetaxel in patients with non-small-cell lung cancer 
harbouring mutations of the epidermal growth factor 
receptor (WJTOG3405): an open label, randomised 
phase 3 trial. Lancet Oncol. 2010; 11:121–8. 

 https://doi.org/10.1016/S1470-2045(09)70364-X 
PMID:20022809 

20. Jazieh AR, Onal HC, Tan DS, Soo RA, Prabhash K, Kumar 
A, Huggenberger R, Cho BC. Real-world global data on 
targeting epidermal growth factor receptor mutations 
in stage III non-small-cell lung cancer: the results of the 
KINDLE study. Ther Adv Med Oncol. 2022; 
14:17588359221122720. 

 https://doi.org/10.1177/17588359221122720 
PMID:36119641 

21. Hsia TC, Liang JA, Li CC, Chien CR. Comparative 
effectiveness of concurrent chemoradiotherapy versus 
EGFR-tyrosine kinase inhibitors for the treatment of 
clinical stage IIIb lung adenocarcinoma patients with 

https://doi.org/10.1056/NEJMoa1809697
https://pubmed.ncbi.nlm.nih.gov/30280658
https://doi.org/10.1016/j.jtho.2019.10.002
https://pubmed.ncbi.nlm.nih.gov/31622733
https://doi.org/10.4143/crt.2018.125
https://pubmed.ncbi.nlm.nih.gov/29914238
https://doi.org/10.3892/ol.2017.6231
https://pubmed.ncbi.nlm.nih.gov/28693247
https://doi.org/10.1200/JCO.21.02641
https://pubmed.ncbi.nlm.nih.gov/35580297
https://doi.org/10.1016/S2213-2600(22)00168-0
https://pubmed.ncbi.nlm.nih.gov/35662408
https://doi.org/10.1056/NEJMoa1713137
https://pubmed.ncbi.nlm.nih.gov/29151359
https://doi.org/10.1016/S1470-2045(17)30608-3
https://pubmed.ncbi.nlm.nih.gov/28958502
https://doi.org/10.1016/S1470-2045(16)30033-X
https://pubmed.ncbi.nlm.nih.gov/27083334
https://doi.org/10.1056/NEJMoa0909530
https://pubmed.ncbi.nlm.nih.gov/20573926
https://doi.org/10.1016/S1470-2045(09)70364-X
https://pubmed.ncbi.nlm.nih.gov/20022809
https://doi.org/10.1177/17588359221122720
https://pubmed.ncbi.nlm.nih.gov/36119641


www.aging-us.com 5074 AGING 

mutant EGFR. Thorac Cancer. 2018; 9:1398–405. 
 https://doi.org/10.1111/1759-7714.12847 

PMID:30152040 

22. Su PL, Chang GC, Hsiao SH, Hsia TC, Lin MC, Lin MH, 
Shih JY, Yang CT, Yang SH, Chen YM. An Observational 
Study on Treatment Outcomes in Patients With Stage 
III NSCLC in Taiwan: The KINDLE Study. JTO Clin Res 
Rep. 2022; 3:100292. 

 https://doi.org/10.1016/j.jtocrr.2022.100292 
PMID:35252898 

23. Wu R, Yu S, Ye J, Wang Y, Zhao Z, Liu H, Song Y. A 
Multicenter Retrospective Study on the Prognosis of 
Stage III Unresectable Mutant Non-Small Cell Lung 
Cancer With Tyrosine Kinase Inhibitors Therapy. Front 
Oncol. 2021; 11:692703. 

 https://doi.org/10.3389/fonc.2021.692703 
PMID:34322390 

24. Sun Y, Wu M, Zhou M, Luo X, Guo Y, Bai H, Zhang Z, 
Tian W, Wang X, Bai Y, Zhu X, Pan H, Deng Y, et al. 
Management of medically inoperable and tyrosine 
kinase inhibitor-naïve early-stage lung adenocarcinoma 
with epidermal growth factor receptor mutations: a 
retrospective multi-institutional analysis. BMC Cancer. 
2020; 20:646. 

 https://doi.org/10.1186/s12885-020-07122-7 
PMID:32660443 

 

https://doi.org/10.1111/1759-7714.12847
https://pubmed.ncbi.nlm.nih.gov/30152040
https://doi.org/10.1016/j.jtocrr.2022.100292
https://pubmed.ncbi.nlm.nih.gov/35252898
https://doi.org/10.3389/fonc.2021.692703
https://pubmed.ncbi.nlm.nih.gov/34322390
https://doi.org/10.1186/s12885-020-07122-7
https://pubmed.ncbi.nlm.nih.gov/32660443

