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Background: This study aimed to evaluate the long-term survival outcomes of patients undergoing
neoadjuvant chemoradiotherapy or adjuvant chemoradiotherapy for T1-4N0-1MO disease.

Methods: Patients with pT1-4N0-1MO between 2010 and 2015 who received pre- or postoperative
(RO resection) chemoradiotherapy were identified. The exclusion criteria included N2 or M1 disease,
immunotherapy, and targeted therapy. The staging was recalculated according to the new 8th edition TNM
classification. Survival and predictors were assessed using Kaplan-Meier and multivariate Cox proportional-
hazards model. Propensity-score matching with a ratio of 2:1 was performed to reduce bias in various
clinicopathological factors.

Results: Of the 1,769 patients who met the inclusion criteria, 407 and 814 were included in the
neoadjuvant and adjuvant chemoradiotherapy group, respectively, after propensity-score matching. The
S-year overall survival (OS) and cancer-specific survival (CSS) were 38.1% and 40.0% for neoadjuvant
chemoradiotherapy and 26.3% and 26.5% for adjuvant chemoradiotherapy, respectively [P<0.0001,
hazard ratio (HR): 0.7418, 95% confidence interval (CI): 0.6434-0.8553; P<0.0001, HR: 0.7444, 95% CI:
0.6454-0.8587)]. When stratified by stage, stage ITA (P=0.4166, HR: 0.8575, 95% CI: 0.5917-1.243) and
IITA (P=0.0740, HR: 0.7687, 95% CI: 0.5748-1.028) did not show improved 5-year OS in patients receiving
neoadjuvant chemoradiotherapy. When stratified by age, similar trends were observed for patients aged more
than 75 years. The multivariable analysis showed a significant association of neoadjuvant chemoradiotherapy
with better survival.

Conclusions: Neoadjuvant chemoradiotherapy might improve the long-term survival of patients with
stage I-IITA non-small cell lung cancer (NSCLC). For patients aged more than 75 years, neoadjuvant

chemoradiotherapy was not associated with an improvement in survival.
Keywords: Adjuvant chemoradiotherapy; long-term outcomes; neoadjuvant chemoradiotherapy; non-small-lung

cancer; propensity-score matching

Submitted Feb 16, 2020. Accepted for publication May 09, 2020.
doi: 10.21037/jtd-20-898
View this article at: http://dx.doi.org/10.21037/jtd-20-898

© Journal of Thoracic Disease. All rights reserved. 7 Thorac Dis 2020;12(6):3043-3056 | http://dx.doi.org/10.21037/jtd-20-898


https://crossmark.crossref.org/dialog/?doi=10.21037/jtd-20-898

3044 Xi et al. Outcomes following neoadjuvant or adjuvant chemoradiotherapy

Introduction

Non-small cell lung cancer (NSCLC) is one of the most
commonly diagnosed and leading causes of cancer death
among both men and women worldwide (1). The 5-year
survival rate of NSCLC is approximately 18% (2). The
effect of adjuvant radiotherapy or chemotherapy on the
survival of patients with NSCLC has been well illustrated.
A pooled analysis by the Lung Adjuvant Cisplatin
Evaluation Group has suggested that postoperative adjuvant
chemotherapy significantly improved survival in patients
with NSCLC (3). The current status and prospects of
neoadjuvant therapy in lung cancer have gained attention in
recent years with the booming of neoadjuvant therapy for
multitudinous tumor types (4).

A meta-analysis of fifteen randomized controlled
trials, including 2,385 patients, established the effect of
preoperative chemotherapy and revealed an association of
neoadjuvant chemotherapy with a 5-year overall survival
(OS) improvement (5). Recently, several studies are
having compared the survival difference between adjuvant
or neoadjuvant chemoradiotherapy and procedure
alone (6-10). However, few studies have evaluated
the survival difference of neoadjuvant versus adjuvant
chemoradiotherapy combined with surgery. According
to the latest viewpoint, neoadjuvant therapy can improve
resectability through downstaging the T stage and nodal
disease, sterilizing early micro-metastases, and enhancing
local regional control by the removal of the residual tumor
and nodal disease (4). In addition, neoadjuvant therapy can
serve as a convenient window to minimize operative risk
and permit pulmonary “pre-habilitation” strategies (4).
However, few population-based evaluations of long-
term outcomes of patients with neoadjuvant and adjuvant
chemoradiotherapy have been performed. This study
compared the long-term survival between patients with
stage I-IIIA (T'1-4N0-1M0) NSCLC receiving adjuvant
chemoradiotherapy and those receiving neoadjuvant
chemoradiotherapy through propensity-matched analysis
and competing risk analysis. Furthermore, the independent
prognostic factors were explored and analyzed based on
the univariate and multivariate analyses using the Cox
proportional-hazards model. We present the following
article in accordance with the STROBE reporting
checklist (11) (available at http://dx.doi.org/10.21037/jtd-
20-898).
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Methods

This study was a retrospective study which evaluated the
long-term survival of 1,769 patients with stage I-IITA (T'1-
4N0-1M0) NSCLC receiving adjuvant chemoradiotherapy
or receiving neoadjuvant chemoradiotherapy through
propensity-matched analysis and competing risk analysis.

Ethics statement

Permission was obtained to access the open-access
Surveillance, Epidemiology, and End Results (SEER)
database. In this study, informed consent was not required
for patients, and only de-identified and publicly available
data were used.

Index cases

The SEER database was explored from 2010 to 2015 to
identify all patients with pathologically proven NSCLC
within site recode ICD-0O-3 variable by ICD-0O-3
morphology, histologic type ICD-0O-3 and Histology recode-
broad groupings. Cases identified at the age of fewer than
18 years, postmortem cases, and non-microscopically
confirmed cases were excluded. Patients who did not
undergo cancer-directed treatment were also excluded.
In addition, patients who lacked follow-up information
did not receive neoadjuvant/adjuvant chemoradiotherapy,
or underwent treatment for recurrent tumor were not
considered. All patients were identified via histological and
pathological diagnoses of NSCLC, and cases with missing
staging information or survival status were excluded. All
patients included in this study were artificially restaged
according to the definitions of the latest 8th edition of the
TNM classification of lung cancer, based on the available
clinicopathological data in the SEER database.

Definition of NSCLC

According to the classification of the World Health
Organization, NSCLC is categorized into three main
types: adenocarcinoma, squamous cell carcinoma, and
large cell carcinoma (12). Adenocarcinoma is the most
common type of NSCLC, accounting for approximately
40% of lung cancers. Squamous cell carcinomas account
for approximately 25-30% of lung cancers, which may
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tend to a relatively inferior prognosis (13). Large cell
carcinomas represent 5-10% of all lung cancers, with low
incidence, controversial immunophenotyping, and unclear
prognosis (12). To assess the survival difference more
comprehensively, all three types of NSCLC were included
in our analyses.

Definition of treatment

For patients diagnosed after 1998, cases were identified
as having received cancer-directed surgery if the primary
site was removed, either lobectomy or sub-lobectomy
(RX Summ-Surg Prim Site). Patients with adjuvant
chemoradiotherapy were identified as having received
postoperative chemotherapy and radiotherapy concurrently.
Patients with neoadjuvant chemoradiotherapy were
identified as having received preoperative chemotherapy or
radiotherapy followed by surgery.

Statistical analysis

Information on patient demographics, clinicopathological
characteristics, and treatment and survival outcomes were
collected and subjected to subsequent statistical analysis.
Fisher’s exact test and Wilcoxon rank-sum test were used to
comparing resection and biopsy groups for categorical or
continuous variables. The primary and secondary variables
used for comparison were OS and cancer-specific survival
(CSS), respectively. OS and CSS were defined as the length
of time from surgery to death or the last follow-up and
the period from the day of diagnosis to the day of death
specified by cancer or related complications, respectively.
OS and CSS were calculated using the Kaplan-Meier
method and analyzed using the log-rank test. Prognostic
factors for OS were analyzed using the univariate with
log-rank tests for comparisons and multivariate analyses
with the Cox proportional-hazards model. The results
were presented as hazard ratio (HR) and 95% confidence
interval (CI). Detection of multicollinearity was used to test
the independence of the independent variables included in
the regression model; a tolerance of less than 0.1 or variance
inflation factor of greater than 10 indicated a multicollinearity
problem. To reduce bias in various clinicopathological factors,
propensity-score matching and competing risk analysis
were performed in the study. The analysis was implemented
using SPSS version 23 (IBM, NY, USA) and R (version
3.6.1 software). A P value less than 0.05 was considered
statistically significant, and all tests were two-sided.

© Journal of Thoracic Disease. All rights reserved.
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Results
Patient information

The baseline data of demographics and clinicopathological
characteristics are shown in 7Tzble 1. Overall, 1,769
patients, including 1,244 patients with adenocarcinoma,
481 with squamous cell carcinoma, and 44 with large
cell carcinomas, who underwent neoadjuvant/adjuvant
chemoradiotherapy, were evaluated in this study. Before the
propensity-score matching, 1,188 and 581 patients were
included in the adjuvant therapy group and neoadjuvant
group, respectively. The median survival time was 40 and
27 months, respectively. After matching (proportion: 2/1),
1,746 patients, including 1,164 patients in the adjuvant
therapy group and 582 in the neoadjuvant therapy group,
were enrolled in the study; the middle survival time was
40 and 27 months, respectively. In 1,746 patients after
matching, 58.1% of the patients were male (1,014 of 1,746),
and patients with lung adenocarcinoma accounted for
70.0% of all study patients (1,222 of 1,746). Further, 37.5%
of patients (654 of 1,746) were aged more than 75 years and
formed the elderly group, whereas the remaining patients
formed the young group. Other patient details, such as race,
site, grade, T stage, N stage, procedure, and insurance, are
presented in Table 1.

Comparison of survival between neoadjuvant and adjuvant
chemoradiotherapy

Before the propensity-score matching, the 5-year OS rate
in the neoadjuvant therapy group and adjuvant therapy
group was 38.8% and 26.2% (P<0.0001, HR: 0.7121, 95%
CI: 0.6327-0.8015), respectively (Figure 14). Considering
the factors that might not be directly related to the tumor,
the CSS was further used to analyze the survival difference
between these two groups. The results showed that the
5-year OS rate in the neoadjuvant therapy group and the
adjuvant therapy group was 38.1% and 27.5% (P<0.0001,
HR: 0.7044, 95% CI: 0.6210-0.7991), respectively
(Figure 1B). The standard propensity-score matching was
further used to create a highly comparable control group to
minimize selection bias and confounding. After matching,
the S-year OS rate in the neoadjuvant therapy group and the
adjuvant therapy group was 38.1% and 27.0% (P<0.0001,
HR: 0.7418, 95% CI: 0.6434-0.8553), respectively
(Figure 1C). Meanwhile, the 5-year CSS in the neoadjuvant
therapy group and the adjuvant therapy group was
40.0% and 27.2% (P<0.0001, HR: 0.7444, 95% CI:
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Table 1 Baseline characteristics of the matched neoadjuvant and adjuvant chemoradiotherapy cohorts

Before matching, n After matching, n
Variables Total, n Adjuvant  Neoadjuvant P value Total, n Adjuvant Neoadjuvant P value
group group group group
Number of patients 1,769 1,187 582 1,746 1,164 582
Age (years) <0.001 <0.001
<75 1,115 860 255 1,092 837 255
>75 654 327 327 654 327 327
Gender <0.001 <0.001
Male 1,016 627 389 1,014 625 389
Female 753 560 193 732 539 193
Race <0.001
White 1,660 1,169 491 <0.001 1,637 1,146 491
Black 20 0 20 20 0 20
Other and unknown 89 18 71 89 18 71
Primary site-labeled 0.306 0.286
Main bronchus 24 17 7 23 16 7
Upper lobe, lung 1,052 707 345 1,034 689 345
Middle lobe, lung 106 61 45 105 60 45
Lower lobe, lung 548 378 170 546 376 170
Overlapping lesion 20 12 8 20 12 8
Lung, NOS 19 12 7 18 11 7
Histology recode 0.003 0.006
Large cell carcinomas 44 33 11 44 33 11
Squamous cell carcinomas 481 294 187 480 293 187
Adenocarcinomas 1,244 860 384 1,222 838 384
Procedure <0.001 <0.001
Lobectomy 1,176 647 529 1,046 517 529
Sublobectomy 593 540 53 700 647 53
Grade 0.650 0.644
Well differentiated 301 197 104 297 193 104
Moderately differentiated 695 463 232 688 456 232
Poorly differentiated 593 403 190 583 393 190
Undifferentiated 21 17 4 21 17 4
Unknown 159 107 52 107 105 52

Table 1 (continued)
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Table 1 (continued)
Before matching, n After matching, n
Variables Total, n Adjuvant Neoadjuvant P value Total, n Adjuvant Neoadjuvant P value
group group group group
Laterality 0.033 0.070
Left-origin of primary 727 509 218 708 490 218
Right-origin of primary 1,042 678 364 1,038 674 364
Insurance recode <0.001 <0.001
Yes (any Medicaid) 1,050 662 388 1,050 662 388
Uninsured/unknown 719 525 194 696 502 194
Marry at diagnosed 0.595
Married 905 613 292 896 604 292
Other 864 574 290 850 560 290
T stage <0.001 <0.001
T1a 94 81 13 94 81 13
T1b 341 288 53 322 269 53
Tic 321 251 70 317 247 70
T2a 266 163 103 266 163 103
T2b 216 129 87 216 129 87
T3 299 154 145 299 154 145
T4 232 121 111 232 121 111
N stage 0.006 0.035
NO 1,475 969 506 1,471 965 506
N1 294 218 76 275 199 76
Stage <0.001 <0.001
IA 622 501 121 618 497 121
B 228 139 89 228 139 89
A 181 106 75 181 106 75
1B 460 292 168 441 273 168
A 278 149 129 278 149 129

Meaning of “NOS” and how it is used:

https://training.seer.cancer.gov/coding/structure/nos.html

0.6454-0.8587), respectively (Figure 1D). The results
indicated that patients who received neoadjuvant therapy
had a significantly better long-term survival than those
who received adjuvant therapy. When stratified by
stage, similar trends were observed for patients with
stage TA-IITA in the neoadjuvant therapy group and

© Journal of Thoracic Disease. All rights reserved.

the adjuvant therapy group (stage IA: P=0.0018, HR:
0.6609, 95% CI: 0.5283-0.8267; stage I1B: P=0.027, HR:
0.6924, 95% CI: 0.5037-0.9517; stage IIA: P=0.42, FIR:
0.8575, 95% CI: 0.5917-1.243; stage IIB: P=0.0021,
HR: 0.6897, 95% CI: 0.5485-0.8671; stage IIIA:
P=0.074, HR: 0.7687, 95% CI: 0.5748-1.028; Figure 2).
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Figure 2 Survival analyses for patients with stage IA-IIIA in the neoadjuvant therapy group and the adjuvant therapy group.
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Interestingly, when stratified by age, elderly patients with
neoadjuvant therapy had no significant difference in long-
term survival compared with those undergoing adjuvant
therapy followed by surgery (P=0.24; HR: 0.8814, 95% CI:
0.7229-1.075; Figure 34), while results in the young group
leaned toward neoadjuvant chemoradiotherapy (P<0.0001;
HR: 0.6351, 95% CI: 0.5432-0.7426; Figure 3B).

Competing risk analysis

Competing risk analysis on the cause of death for the entire
study population is reported in Figure 4. During the long-
term follow-up period, most deaths were attributable
to tumor, whereas the failure of mortality in other cases
remained roughly stable through the years. Evidently, after
eliminating the difference in covariates that might affect
the OS and cause-specific mortality, the competing analysis
showed that patients with neoadjuvant therapy exhibited a
better long-term survival.

Survival and prognostic factors

Furthermore, the log-rank univariate analysis and Cox
model multivariate analysis were used to screen the
prognostic factors; the results are shown in Tuble 2. The
univariate analysis showed that neoadjuvant/adjuvant
therapy (P<0.001), procedure (P<0.001), race (P=0.029),
sex (P=0.001), laterality (P 0.032), and age (P=0.001) had
significant impacts on survival, whereas no significant
survival benefit was observed in terms of insurance
(P=0.389), histology (P=0.272), N stage (P=0.355), and T
stage (P=0.558). Then, multivariate analysis was performed
to clarify the independent prognostic indicators for
patients. The VIF was used to correct the model to exclude
correlation variables. Eight variables, including laterality,
race, age, sex, neoadjuvant/adjuvant therapy, procedure,
T stage, and N stage, were analyzed in the Cox model
multivariate analysis. Finally, laterality (P=0.041, HR:
0.864, 95% CI: 0.752-0.994), procedure (P<0.001, HR:
0.703, 95% CI: 0.603-0.820), and neoadjuvant/adjuvant
therapy (P=0.029, HR: 0.837, 95% CI: 0.714-0.982) were
found to be independent prognostic indicators; the results
are shown in Table 2. In a nutshell, the results indicated
that neoadjuvant chemoradiotherapy was an independent
prognostic indicator, and a significant long-term survival
benefit was consistently observed when comparing patients
who underwent the procedure followed by general adjuvant
therapy.

© Journal of Thoracic Disease. All rights reserved.

Discussion

Globally, lung cancer has the highest morbidity and
mortality of the tumor, and NSCLC is the most common
type of cancer affecting the lungs (14). Recent studies
showed a very high incidence (20-50%) of distant recurrence
for increasing the number of T-stage tumors even with a
complete resection (RO) in patients with pNO stage, which
suggested that surgery alone in this patient population was
inadequate (15). In latest National Comprehensive Cancer
Network guidelines, patients with stage IIA-ITIA NSCLC
have been recommended procedure followed by adjuvant
therapy; meanwhile, an annotation also suggested that
neoadjuvant chemotherapy could be considered for these
patients of evidence based on a meta-analysis of multiple
phase IIT randomized controlled trials that established a
superior 5-year survival for surgery followed by adjuvant or
neoadjuvant chemotherapy versus procedure alone (3,16,17).
As mentioned earlier, neoadjuvant chemotherapy offers
potential benefits over adjuvant chemotherapy for patients,
including a reduction in T stage and N disease, treatment
of early micro-metastatic disease, ability to assess treatment
response, and additional time for preoperative cessation
of smoking that are all effects that postoperative adjuvant
therapy cannot achieve. Especially, a study based on animal
experiments have indicated that metastatic lung lesions
might occurrent in clinical NO cases, and these potential
microscopic metastases cannot be detected by using current
diagnostic imaging systems or biochemical examination (18).
In addition, neoadjuvant chemotherapy has been associated
with better tolerance and compliance, as indicated in phase
IIT randomized controlled trial, in 97% of patients compared
with 66% in the adjuvant chemotherapy group (19). Even
in modern times, the evidence-based on supporting the
benefits of neoadjuvant therapy for patients with stage I-
IITA (T'1-4N0-1MO0) NSCLC is limited, while available
studies prefer surgery followed by adjuvant therapy than
procedure alone. With a booming of targeted therapy
and induction immunotherapy for resectable NSCLC,
this important problem has become ever more serious
to understand the contemporary place of neoadjuvant
chemotherapy versus adjuvant chemotherapy on long-term
survival benefits in these patients (20). Moreover, in this era
of targeted therapy and immunotherapy, whether classical
and general chemotherapy and radiotherapy still play a
critical role in the management of operable NSCLC needs
more evidence from prospective studies.

Based on the aforementioned comparison and consideration,

7 Thorac Dis 2020;12(6):3043-3056 | http://dx.doi.org/10.21037/jtd-20-898
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Figure 3 When stratified by age, survival analyses for patients aged more than 75 years (A) versus less than 75 years (B) in the neoadjuvant

therapy group and the adjuvant therapy group.
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Figure 4 Competing risk analysis on the cause of death for the entire study population.
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Table 2 Results of univariate and multivariate analyses of survival after matching

Univariate analyses Multivariate analysis
Characteristics
HR 95% Cl P value HR 95% Cl P value

Therapy <0.001 0.029

Neoadjuvant Reference Reference

Adjuvant 0.714 0.630-0.810 <0.001 0.837 0.714-0.982 0.029
Sex 0.001 0.435

Male Reference Reference

Female 1.221 1.087-1.372 0.001 1.071 0.984-1.158 0.435
Age 0.001 0.284

<75 Reference Reference

>75 0.821 0.728-0.927 0.001 0.909 0.762-1.083 0.284
Race 0.029 0.462

White Reference Reference

Black 0.519 0.259-1.040 0.065 0.640 0.316-1.294 0.214

Others 0.757 0.571-1.002 0.051 0.990 0.733-1.337 0.949
Site 0.124 Not included

Main bronchus Reference

Upper lobe, lung 0.813 0.503-1.316 0.400

Middle lobe, lung 0.723 0.425-1.230 0.231

Lower lobe, lung 0.819 0.504-1.333 0.422

Overlapping lesion of lung 1.561 0.789-3.092 0.201

Lung, NOS 0.701 0.321-1.531 0.373
Grade 0.119 Not included

Well differentiated Reference

Moderately differentiated 1.025 0.866-1.214 0.771

Poorly differentiated 1.130 0.951-1.343 0.165

Undifferentiated; anaplastic 1.808 1.085-3.012 0.023

Unknown 1.094 0.857-1.397 0.473
Laterality 0.032 0.041

Left-origin of primary Reference Reference

Right-origin of primary 0.880 0.783-0.989 0.032 0.906 0.806-1.018 0.041
Histology 0.272 Not included

Epithelial neoplasms, NOS Reference

Squamous cell neoplasms 0.774 0.540-1.108 0.162

Adenomas and adenocarcinomas 0.835 0.590-1.183 0.312

Table 2 (continued)
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Table 2 (continued)
Univariate analyses Multivariate analysis
Characteristics
HR 95% Cl P value HR 95% Cl P value

T stage 0.558 Not included

T1a Reference

T1b 0.831 0.627-1.100 0.195

Tic 0.952 0.721-1.257 0.730

T2a 0.860 0.647-1.144 0.301

T2b 0.836 0.622-1.123 0.235

T3 0.819 0.618-1.087 0.167

T4 0.922 0.689-1.235 0.587
N stage 0.355 Not included

N1 Reference

NO 0.928 0.792-1.087 0.355
Stage 0.302 Not included

1A Reference

B 0.921 0.766-1.108 0.383

A 0.853 0.693-1.051 0.135

1B 0.864 0.744-1.004 0.056

A 0.966 0.812-1.150 0.699
Procedure <0.001 <0.001

Sub-lobectomy Reference Reference

Lobectomy 0.661 0.572-0.764 <0.001 0.703 0.603-0.820 <0.001
Insurance status 0.389 Not included

Any Reference

None or unknown 1.053 0.937-1.183 0.389
Marital status 0.131 Not included

Married Reference

Others 1.093 0.974-1.226 0.131

HR, hazard ratio; Cl, confidence interval. Meaning of “NOS” and how it is used: https://training.seer.cancer.gov/coding/structure/nos.html

the objective of our study was to evaluate the effect of
neoadjuvant chemoradiotherapy on the long-term survival
for patients with stage I-IITA (T'1-4N0-1M0) NSCLC,
compared with patients with the general procedure followed
by adjuvant chemoradiotherapy. A total of 1,769 patients,
including 1,244 with adenocarcinoma, 481 with squamous
cell carcinoma, and 44 with large cell carcinomas, receiving
neoadjuvant/adjuvant chemoradiotherapy were included in

© Journal of Thoracic Disease. All rights reserved.

the analyses. After the propensity-score matching according
to the ratio of 2:1, 1,746 patients, including 1,164 patients
with adjuvant therapy and 582 patients with neoadjuvant
therapy, were enrolled in the study. Finally, the analyses
suggested that compared with patients in the adjuvant
therapy group, patients in the neoadjuvant therapy group
might benefit from neoadjuvant chemoradiotherapy and
have superior long-term survival, both OS and CSS. In the
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multivariate analysis, procedure, laterality, and neoadjuvant/
adjuvant therapy were independent prognostic factors,
while other indicators were not prognostically significant,
indicating that these patients might have long-term
survival and benefit from neoadjuvant therapy followed by
lobectomy, compared with sub-lobectomy plus adjuvant
therapy. In addition, no significant difference in OS was
observed between patients aged more than 75 years in the
neoadjuvant therapy group and adjuvant therapy group,
suggesting that elderly patients might not benefit from
neoadjuvant therapy followed by surgery, on account of the
cytotoxicity and tolerance.

This study was novel in comparing the effect
of neoadjuvant chemoradiotherapy and adjuvant
chemoradiotherapy on the long-term outcomes of
patients with NSCLC undergoing a procedure using the
large population-based SEER database and propensity-
score matching analyses. The important progress on the
effect of neoadjuvant chemoradiotherapy on survival for
patients with NSCLC was a timely retrospective study by
Brandt et a/. (21). They found that both the disease-free
survival and OS were not significantly different between
patients with adjuvant chemotherapy and neoadjuvant
chemotherapy after matching. However, patients included
in the neoadjuvant chemotherapy group were much
more likely to have fewer high-grade cytotoxicity (15%
vs. 38%) and received a full dose of chemotherapy (78%
vs. 63%), which showed a better tolerance. The results
also favored neoadjuvant chemoradiotherapy. On the
contrary, the radiotherapy management of NSCLC is
currently unsatisfactory. Generally, it is widely believed
that opportunities of radiotherapy should be decided on the
presupposition of fully considering the quality of life after
treatment and patients’ condition during the perioperative
period, although radiotherapy has been indicated a possible
reasonable treatment choice for early-stage NSCLC in
recent years (22). No evidence showed the outcomes of
neoadjuvant radiotherapy and adjuvant radiotherapy. Owing
to limited data from the SEER database, neoadjuvant/
adjuvant radiotherapy was considered together with the
neoadjuvant/adjuvant chemotherapy. Recently, in a study
using the large population-based SEER database (23),
the results showed that for patients with stage T1-2N2-3,
neoadjuvant chemoradiotherapy seems to be superior
in survival compared with adjuvant chemoradiotherapy.
However, whether tumor resection benefits and improves
the survival outcomes of patients with N2-3 disease is still
a challenging issue. Therefore, only patients with NO-1

© Journal of Thoracic Disease. All rights reserved.

disease were included in the analyses. Previous studies have
shown that patients with clinically advanced NSCLC could
be benefited from neoadjuvant chemoradiation, followed
by anatomic resection (24). The results also suggested
that patients might have long-term survival benefits from
neoadjuvant chemoradiotherapy followed by lobectomy,
even for early-stage patients. In addition, the results of
this study also confirmed the significant independent
predictors of inferior outcomes in patients with NSCLC,
including laterality, adjuvant chemoradiotherapy, and
sub-lobectomy, while the effects of other indicators were
small relative to these factors. The present study also
demonstrated an independent effect of age, and neoadjuvant
chemoradiotherapy was not associated with an improvement
in long-term survival for elderly patients.

Unavoidably, this study had several common limitations
of population-based studies. It was a retrospective study,
including 1,769 patients from the SEER database, leading
to some bias. For instance, when stratified by stage, survival
differences were not significant in patients with stage IIA
and IITA. Thus, more studies are needed to confirm the
results further using a large multi-institutional database and
multicenter randomized studies.

Conclusions

The study showed that neoadjuvant chemoradiotherapy
might improve long-term outcomes of patients with
NSCLC of stage I-ITTA (T1-4N0-1MO0) compared with
adjuvant chemotherapy plus procedure, in terms of both
OS and CSS. Laterality, lobectomy/sub-lobectomy,
and neoadjuvant/adjuvant chemoradiotherapy were
independent prognostic factors, while other indicators
were not prognostically significant in the multivariate
analysis. In addition, for patients aged more than 75 years,
neoadjuvant chemoradiotherapy was not associated with an
improvement in long-term survival. Apparently, neoadjuvant
chemoradiotherapy, followed by lobectomy, looks preferable
to sub-lobectomy plus general adjuvant chemoradiotherapy
for young patients in terms of long-term survival. However,
it should be decided on the premise of fully considering the
patient’s condition and quality of life.
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