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Background: Both neoadjuvant chemoradiotherapy (nCRT) and adjuvant chemoradiotherapy (aCRT) have
survival advantages over surgery alone in patients with adenocarcinoma of the oesophagogastric junction
(AEG). However, whether there is a difference in the survival benefit between these two treatments and
who can benefit from them remains controversial, and there are currently no randomised controlled trials
to address these issues. This study compared the survival outcomes of patients with locally advanced AEG
receiving nCRT and aCRT.

Methods: The data of patients with locally advanced AEG were collected from the Surveillance,
Epidemiology, and End Results (SEER) database (2004-2015). Patients in the nCRT and aCRT groups
were propensity-score matched 1:1, and the Kaplan-Meier method and log-rank test were used for survival
analysis between the two groups. Univariable and multivariable Cox regression models were performed to
identify the prognostic factors.

Results: Of the 1,436 cases diagnosed as locally advanced AEG, we included 442 in the final analysis.
The median overall survival (OS) of the nCRT and aCRT cohorts were 30.0 and 25.0 months, respectively
(P=0.042), and the median tumour specific survival times were 37.0 and 31.0 months, respectively (P=0.249).
Multivariable Cox regression analysis showed that OS was independently related to age [<60 years vs.
>70 years, hazard ratio (HR) =0.619, 95% CI: 0.510-0.751, P<0.001; 60-69 years vs. 270 years, HR =0.661,
95% CI: 0.536-0.814, P<0.001] and N stage (N2 vs. N1, HR =1.213, 95% CI: 1.002-1.468, P=0.048; N3 vs.
N1, HR =1.606, 95% CI: 1.190-2.167, P=0.002). Through stratifying patients by TINM stage, stage IIIB,
and N1 stage, we observed that patients receiving nCRT had a better prognosis.

Conclusions: Patients receiving nCRT had significantly better survival than those receiving aCRT. nCRT
may offer some therapeutic benefits in patients with IIIB stage AEG.
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Introduction

Gastric cancer is the fifth most common malignancy and
the fourth leading cause of cancer-related mortality (1).
Although the incidence of distal gastric cancer has
been decreasing steadily worldwide, the incidence of
adenocarcinoma of the oesophagogastric junction (AEG)
has been increasing annually (2-4). The study shows that
the proportion of AEG in gastric cancer is 22.3% during
in the 1988-1992 years, which has increased to 35.7% in
2008-2012 years (5).

AEG is defined as adenocarcinoma within 5 cm above
or below the oesophagogastric junction (EGJ) (6). AEG
is divided into three types based on the distance between
the main part of the tumour and the dentate line. Tumours
whose centre is located 1-5 ¢m above the EGJ with
intestinal metaplasia or Barrett’s oesophagus are classified
as distal oesophageal adenocarcinoma or type 1. Cardiac
carcinomas located 1 cm above to 2 cm below the EG]J are
known as type II. Type III tumours are defined as those
located 2-5 cm below the EGJ, and those extending to the
EG]J and are also known as subcardial carcinomas (7-9). This
classification provides a theoretical standard for surgical
selection worldwide.

Locally advanced AEG is defined as pathological
stage T2-4a, N1-3, MO, and radical resection should be
performed for such tumours in clinical evaluation (10).
However, the 5-year survival rate after radical resection
remains low (11,12). Therefore, there is an urgent need
for additional treatment methods to improve survival. At
present, the treatment of AEG is mainly a surgery-based
comprehensive treatment mode, including perioperative
chemotherapy, neoadjuvant chemoradiotherapy
(nCRT), neoadjuvant chemotherapy, and adjuvant
chemoradiotherapy (aCRT). Many studies have shown that
compared with simple surgery, the above comprehensive
treatment mode has achieved significant survival benefits,
for examples, the COSS trial (13) established the status of
nCRT and the INTO0116 trial (14,15) in the United States
also showed the therapeutic advantages of aCRT. However,
some experimental studies have shown that nCRT does
not show survival benefits compared with neoadjuvant
chemotherapy (16). Therefore, there is still no unified
standard for the adjuvant treatment of AEG, and physicians

© Journal of Gastrointestinal Oncology. All rights reserved.

in the United States, Europe, and Asia have different
standards.

These studies generally have the following defects.
Firstly, there are currently no randomized controlled trials
comparing nCRT and aCRT, and it is not clear which
patients might benefit more from nCRT or aCRT. In
addition, previous studies on adjuvant treatment modes were
indirect comparison, while this study directly compared the
two treatment modes to explore whether there were benefit
differences. Furthermore, Previous studies have combined
esophagogastric junction adenocarcinoma with esophageal
cancer or gastric cancer, but the therapeutic sensitivity
of adenocarcinoma and squamous cell carcinoma is quite
different. By contrast, all patients included in this study are
patients with AEG.

The Surveillance, Epidemiology, and End Results
(SEER) database covers about 35% of the U.S. population
and contains the information of primary tumor location,
morphology, stage, treatment and follow-up of millions
of tumor patients in multiple state and county multi
center medical institutions in the United States, which
can avoid the selection bias of single institution and sick
population. In summary, this study used the SEER database
to conduct 1:1 propensity score matching (PSM) analysis
to compare the survival outcomes of patients with locally
advanced AEG receiving nCRT and aCRT. We present the
following article in accordance with the STROBE reporting
checklist (available at https://jgo.amegroups.com/article/
view/10.21037/jgo-21-815/rc).

Methods
Patient selection

Our study is a retrospective cohort study and the case origin
is the SEER database published on August 8, 2019 (named
Nov 2018 Sub Set from 1975 to 2016), and the access
right and usufruct right of SEER database were officially
granted (according to login ID 16865-Nov2019). The
clinicopathological and follow-up data of AEG patients were
collected using SEER*Stat v8.3.8 software, including surgical
and chemoradiotherapy data. The number of cases meeting
the inclusion criteria during the study period determined the
sample size. Finally, after removing the missing values for
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AEG patients diagnosed between 2004 and
2015 from the SEER database
(n=28,280)
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Y
TNM staging known
(n=3,409)

\4

TNM staging unknown
(n=24,871)

Y
Surgery + nCRT/aCRT
(n=2,712)

Y
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(n=697)
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(n=1,436)
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(n=884)
nCRT aCRT
(n=442) (n=442)
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Patients with T1, T2, T4b, NO , M1 disease were excluded
(n=1,276)

Figure 1 Patient selection flow chart. AEG, adenocarcinoma of the oesophagogastric junction; SEER, Surveillance, Epidemiology, and End

Results; TNM, TNM stage; nCRT, neoadjuvant chemoradiotherapy; aCRT, adjuvant chemoradiotherapy; PSM, propensity score matching.

the relevant variables in the study, 1,436 patients diagnosed
with locally advanced AEG from 2004 to 2015 were selected,
and the data was complete. The follow-up deadline is the
database release time. The inclusion criteria were as follows:
(I) patients diagnosed with AEG only; (II) those confirmed
as T3-4a, N+, MO0; (III) patients who underwent surgery;
(IV) cases with information on neoadjuvant and adjuvant
therapy; (V) patients with a known cause of death; (VI) cases
involving a histological diagnosis; and (VII) complete clinical
and follow-up information and delete the missing values that
will significantly affect the study. The specific data filtering
process is displayed in Figure 1. The study was conducted
in accordance with the Declaration of Helsinki (as revised
in 2013).

Statistical analysis

IBM SPSS Statistical software 26.0 software (IBM,
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Armonk, NY, USA) and R version 4.0.5 software (https://
www.r-project.org/) were utilized for statistical analysis.
P<0.05 was considered to indicate a statistically significant
difference.

The baseline data were balanced by PSM, with a caliper
value of 0.05. This study adopted the nearest neighbor
matching method in which substitution is not allowed
and the patient is matched only once, and established a
logistic regression model that could predict the possibility
of receiving nCRT or aCRT, which was applied for
the propensity score. Age, race, sex, grade, T stage, N
stage, and total stage were utilized for matching. The
standardized mean differences before and after matching
are illuminated in Figure 2. The balance between datum
line covariates in both the matched and unmatched cohorts
was scanned by standardized differences, and <10% was
adequately credible (17). Next, we used the chi square test
to compare patient and tumour characteristics in the pre-
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Figure 2 Standardized differences before and after PSM. PSM, propensity score matching.

and post-matched cohorts.

The main end-points of this study were overall survival
(OS) and cancer-specific survival (CSS). OS was the period
between diagnosis of AEG and death from any cause, while
CSS refers to the period between diagnosis of AEG and
death due to AEG. The survival rates of AEG patients
treated with nCRT and aCRT groups after matching
were investigated by Kaplan-Meier analysis with the log-
rank test. Univariable and multivariable Cox proportional
hazards regression was applied to investigate the
independent survival predictors for locally advanced AEG
patients. Meanwhile, we stratified the patients according to
tumor node metastasis classification (TNM).

Results
Baseline characteristics

In total, 1,436 of 28,280 AEG patients during the period
2004 to 2015 met the inclusion criteria. Of these patients,
894 (62.3%) received nCRT and 542 (37.7%) received
aCRT (Table 1). Interestingly, since 2012, more patients
received nCRT than aCRT (Figure 3). Following PSM
analysis, 884 patients were included in the nCRT and aCRT
cohorts, respectively. In the matched cohort, the division of
baseline characteristics was balanced (Table 2).

Impact of nCRT and aCRT on OS

After Kaplan-Meier calculation of OS, there was a
noteworthy diversity in survival between patients who
underwent nCRT and those who underwent aCRT (log-
rank P=0.042) (Figure 44). The median OS was 30.0 months
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(95% CI: 25.6-34.4 months) in patients receiving nCRT
and 25.0 months (95% CI: 22.5-27.5 months) in patients
receiving aCRT. The 3-year OS rate was 43.5% for all
patients receiving nCRT, and 38.5% for those receiving
aCRT. Univariate Cox regression analysis demonstrated that
OS was markedly correlated with age, N stage, TNM stage,
and treatment group.

Next, these meaningful variables were all fitted into the
multivariate Cox regression analysis. After amending for
these meaningful variables by multivariate Cox regression
analysis, nCRT was found to not a protective factor for OS
of AEG patients [hazard ratio (HR), 1.151; 95% CI: 0.978-
1.355, P=0.091; Table 3]. However, age and N stage were
independent predictive factors of OS.

Impact of nCRT and aCRT on CSS

The log-rank test (P=0.249) showed no significant
differences in CSS between the two cohorts (Figure 4B). The
median CSS was 37.0 months (95% CI: 29.0-45.0 months)
in patients undergoing nCRT, and 31.0 months (95% CI:
24.3-37.7 months) for receiving aCRT. The 3-year CSS
rate for patients receiving nCRT was 50.2%, and 47.1% for
those receiving aCRT. In the univariable Cox proportional
hazards regression analysis, TNM stage and N stage were
found to be related to CSS, and were included in the
multivariate Cox proportional hazard regression model.
After multivariable analysis, nCRT was shown to not be a
statistically significant protective factor for CSS (HR, 1.091;
95% CI: 0.907-1.313, P=0.353; Tuble 4). Nevertheless, it
was demonstrated that the TNM stage covariates were
unique influencing factors for CSS.
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Table 1 Patient characteristics before matching
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Quantity nCRT (n=894), n (%) aCRT (n=542), n (%) v P SD
Age 17.726 <0.001

<60 347 (38.8) 229 (42.3) 0.0696

60-69 353 (39.5) 158 (29.2) -0.2274

=70 194 (21.7) 155 (28.6) 0.1526
Race 18.896 <0.001

White 821 (91.8) 458 (84.5) -0.2026

Black 25 (2.8) 32 (5.9) 0.1318

Other 48 (5.4) 52 (9.6) 0.1435
Gender 9.448 0.002

Male 768 (85.9) 432 (79.7) -0.1542

Female 126 (14.1) 110 (20.3) 0.1542
Grade 14.955 0.002

I 32 (3.6) 12 (2.2) -0.0928

I 344 (38.5) 162 (29.9) -0.1876

M 500 (55.9) 358 (66.1) 0.2138

\% 18 (2.0) 10 (1.8) -0.0125
T stage 29.894 <0.001

T3 736 (82.3) 379 (69.9) -0.2704

T4 158 (17.7) 163 (30.1) 0.2704
N stage 40.289 <0.001

N1 641 (71.7) 309 (57.0) -0.2967

N2 199 (22.3) 158 (29.2) 0.1516

N3 54 (6.0) 75 (13.8) 0.2258
TNM stage 80.333 <0.001

B 831 (93.0) 414 (76.4) -0.3901

IVA 63 (7.0) 128 (23.6) 0.3901

The Chi square test was applied to contrast patient and cancer characteristics in the pre-matched cohort. Statistical significance was set
at P<0.05. nCRT, neoadjuvant chemoradiotherapy; aCRT, adjuvant chemoradiotherapy; SD, standardized differences.

Survival outcomes stratified by T stage, N stage, and TNM
stage

"Total stage-based subgroup analysis showed that a notable
survival benefit was reflected in patients receiving nCRT
(Figure 5), especially the OS in IIIB stage subgroup
(Figure 5A), but there were no differences in CSS
(Figure 5B). However, this effect was not prominent neither
in OS nor in CSS among patients with stage IVA stage
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(Figure 5C,5D). In the matched cohort, patients with stage
IIIB disease who received nCRT had a more favourable OS
than those who received aCRT (log-rank P=0.026). The
median OS was 31.0 months (95% CI: 26.0-36.0 months)
in patients receiving nCRT, but was only 26.0 months (95%
CI: 23.3-28.7 months) in patients receiving aCRT.
Subsequently, patients were stratified based on the N
stage. Among patients with N1 disease, those who received
nCRT had the best OS (log-rank test, P=0.014) (Figure 6).
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Figure 3 The number of patients receiving nCRT and aCRT in
different time periods. nCRT, neoadjuvant chemoradiotherapy;

aCRT, adjuvant chemoradiotherapy.

In the matched cohort, among patients with N1 disease,
those who underwent nCRT had a more favourable OS
than those who received aCRT [median OS: 35.0 months
(95% CI: 28.7-41.3 months) and 26 months (95% CI:
22.8-29.2 months), respectively].

Moreover, we performed a subgroup analysis to
investigate the survival outcomes and clinical benefit
of nCRT and aCRT in patients with different T-stages
(Figure 7). However, there were no statistically significant
differences in the OS between the two cohorts based on T
stage. There were also no significant survival benefits for
the IVA stage, N2 stage, and N3 stage subgroups due to
their small sample sizes.

Discussion

The current comprehensive treatment model from
AEG comes from the treatment models of oesophageal
adenocarcinoma and proximal gastric adenocarcinoma.
However, AEG differs epidemiologically and biologically from
these two types of cancer; therefore, it is still controversial
whether these treatment regimens will benefit patients with
AEG. And the domestic research on AEG currently focuses
on the selection of different types of surgical methods, related
research on immune and targeted therapy, and the comparison
of neoadjuvant radiotherapy and chemotherapy with simple
surgery, but there is a lack of comparative research on the two
treatment methods (18-21). This study analysed the survival
outcomes of patients with locally advanced AEG using the
SEER database. After PSM, remarkable improvements
were observed in the survival of patients undergoing nCRT.
Similar survival benefits were reported in the meta-analyses
by Valentini ez 4l. (22) and Guo ez al. (23), which compared

© Journal of Gastrointestinal Oncology. All rights reserved.

31

the outcomes of patients undergoing surgery alone with
those undergoing preoperative radiotherapy + surgery or
those undergoing surgery + postoperative radiotherapy.
These studies found that preoperative radiotherapy could
significantly improve the 1-, 3-, 5-, and 10-year OS rates
compared with surgery alone, but there was no survival
benefit of postoperative radiotherapy, and the 5-year survival
rate in that group was even lower than that of the surgery
alone group.

All patients in this study had stage IIIB or IVA disease
consistent with the definition of locally advanced AEG and
the 8" edition of the TNM staging system. Our subgroup
analysis indicated that the median OS was prolonged in
patients who underwent nCRT. Furthermore, the survival
benefit was greater in patients with more advanced tumours,
larger tumours, later T stage, resection other than R0, and
palliative surgical resection. Resection was found to be more
likely to be successful in advanced tumours after nCRT,
which increases survival; hence, nCRT is recommended
for AEG patients with stage IIIB disease. However, there
was no difference in survival between the two treatment
methods in the stage IVA subgroup. There are several
potential reasons for these findings. Firstly, preoperative
tumor blood supply is complete, which is conducive to
maintaining the local chemotherapy drug intensity and
oxygen concentration of target lesions. In addition, nCRT
can reduce the tumor volume, reduce the tumor stage and
achieve RO resection. Furthermore, nCRT has certain
advantages in preventing postoperative recurrence, because
it reduces intraoperative tumor implantation and metastasis
and eliminates subclinical lesions and micrometastasis.
Secondly, patients with stage IVA disease have advanced
tumours and poor physical condition. thus, the treatment
effect is not good regardless of whether they receive nCRT
or aCRT. And after PSM, we had only 84 cases in this
group, which may have been insufficient to ascertain the
treatment effect. Furthermore, the SEER database provides
no information on side effects after treatment and could not
be used to further evaluate the treatment effect. Therefore,
more randomized controlled studies for stage IVA AEG are
needed.

We also performed subgroup analysis based on N
stage. Patients with N1 disease had a survival benefit with
nCRT, but there was no significant difference in survival
between patients receiving nCRT and aCRT in the N2
and N3 subgroups. The INT-0116 study (15,16) and
the ARTIST study (24,25) found similar results. These
findings indicate that patients with lymph node metastasis
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Table 2 Patient characteristics in the propensity score-matched cohort
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Quantity nCRT (n=442), n (%) aCRT (n=442), n (%) b P SD
Age 0.687 0.709

<60 196 (44.3) 184 (41.6) -0.0550

60-69 129 (29.2) 137 (31.0) 0.0398

>70 117 (26.5) 121 (27.4) 0.0200
Race 0.346 0.841

White 387 (87.6) 389 (88.0) 0.0125

Black 21 (4.8) 23(5.2) 0.0192

Other 34 (7.7) 30 (6.8) -0.0307
Gender 1.725 0.189

Male 370 (83.7) 355 (80.3) -0.0844

Female 72 (16.3) 87 (19.7) 0.0844
Grade 1.565 0.667

I 12 (2.7) 12 (2.7) 0.0000

Il 141 (31.9) 146 (33.0) 0.0247

11l 285 (64.5) 276 (62.4) -0.0430

\% 4(0.9) 8(1.8) 0.0672
T stage 0.007 0.933

T3 353 (79.9) 352 (79.6) -0.0049

T4 89 (20.1) 90 (20.4) 0.0049
N stage 0.261 0.878

N1 302 (68.3) 300 (67.9) -0.0091

N2 108 (24.4) 106 (24.0) -0.0100

N3 32(7.2) 36 (8.1) 0.0262
TNM stage 0.053 0.819

B 401 (90.7) 399 (90.3) -0.0107

IVA 41 (9.3 43 (9.7) 0.0107

The Chi square test was applied to contrast patient and cancer characteristics in the pre-matched. Statistical significance was set at
P<0.05. nCRT, neoadjuvant chemoradiotherapy; aCRT, adjuvant chemoradiotherapy; SD, standardized differences.

can benefit from radiotherapy; however, patients whose
cancer cells have metastasized in lymph nodes in advanced
stage group (N2 and N3 stages) have no significant survival
benefits. After PSM, we had only 214 patients with N2
stage and 68 patients with N3 stage, so this result may not
be generalizable. However, the ARTIST Phase III trial
(26,27) found that aCRT does not reduce the recurrence
rate in patients receiving D2 lymph node dissection, which

© Journal of Gastrointestinal Oncology. All rights reserved.

further indicates that the benefits of aCRT are closely
related to the surgical method. The SEER database does
not provide information on RO resection, surgical lymph
node dissection, or postoperative pathological staging, and
thus, the advantages of nCRT could not be further assessed
based on these characteristics. Therefore, more prospective
randomized clinical trials combined with surgical
procedures during follow-up are necessary.
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Figure 4 Survival curves for OS and CSS in patients with locally advanced adenocarcinoma of the oesophagogastric junction receiving
nCRT and aCRT by Kaplan-Meier. (A) Overall survival; (B) cancer-specific survival. OS, overall survival; CCS, cancer-specific survival;
nCRT, neoadjuvant chemoradiotherapy; aCRT, adjuvant chemoradiotherapy.

Table 3 Prognostic factors for overall survival

Univariate Cox analysis Multivariate Cox analysis
Quantity
HR 95% Cl P HR 95% ClI P

Group

nCRT (reference) (reference)

aCRT 1.181 1.004-1.390 0.045 1.151 0.978-1.355 0.091
Age

<60 0.621 0.512-0.752 <0.001 0.619 0.510-0.751 <0.001

60-69 0.655 0.532-0.808 <0.001 0.661 0.536-0.814 <0.001

>70 (reference) (reference)
N stage

N1 (reference) (reference)

N2 1.199 0.991-1.450 0.063 1.213 1.002-1.468 0.048

N3 1.640 1.216-2.212 0.001 1.606 1.190-2.167 0.002
TNM stage

B (reference) (reference)

IVA 1.528 1.175-1.986 0.002 1.362 0.783-2.366 0.274
Race

White (reference)

Black 0.868 0.585-1.287 0.481

Other 0.732 0.518-1.036 0.078
Gender

Male (reference)

Female 0.887 0.718-1.098 0.271

Table 3 (continued)
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Table 3 (continued)

Univariate Cox analysis Multivariate Cox analysis
Quantity
HR 95% Cl P HR 95% ClI P

Grade

| (reference) (reference)

Il 0.868 0.565-1.619 0.868

11l 0.501 0.713-2.000 0.501

v 0.158 0.793-4.147 0.158
T stage

T3 (reference)

T4 1.027 0.848-1.244 0.783

After matching, we employed Cox regression for univariate and multivariate analysis to determine the independent predictors in locally
advanced AEG patients. The results are presented as HR with 95% CI (unless otherwise indicated). Double-tailed P values <0.05 were
considered statistically significant. nCRT, neoadjuvant chemoradiotherapy; aCRT, adjuvant chemoradiotherapy.

Table 4 Prognostic factors for cancer-specific survival

Univariate Cox analysis Multivariate Cox analysis
Quantity
HR 95% ClI P HR 95% Cl P

Group

nCRT (reference) (reference)

aCRT 1.113 0.926-1.338 0.254 1.091 0.907-1.313 0.353
Age

<60 0.986 0.795-1.223 0.898 0.903 0.716-1.140 0.391

60-69 1.148 0.914-1.443 0.235 0.849 0.662-1.090 0.200

>70 (reference) (reference)
N stage

N1 (reference) (reference)

N2 1.248 1.006-1.548 0.044 1.203 0.962-1.504 0.106

N3 1.888 1.372-2.597 <0.001 1.312 0.668-2.578 0.430
TNM stage

B (reference) (reference)

IVA 1.742 1.315-2.307 <0.001 1.778 1.341-2.359 <0.001
Race

White (reference) (reference)

Black 0.964 0.628-1.480 0.867 0.994 0.646-1.528 0.977

Other 0.790 0.539-1.158 0.227 0.757 0.515-1.113 0.157
Table 4 (continued)
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Table 4 (continued)
Univariate Cox analysis Multivariate Cox analysis
Quantity
HR 95% Cl P HR 95% ClI P

Gender

Male (reference) (reference)

Female 0.927 0.730-1.177 0.533 0.886 0.694-1.130 0.329
Grade

| (reference) (reference)

I 1.191 0.606-2.340 0.612 1.236 0.629-2.429 0.539

M 1.631 0.841-3.166 0.148 1.717 0.884-3.334 0.111

v 2.398 0.892-6.444 0.083 2.284 0.849-6.141 0.102
T stage

T3 (reference) (reference)

T4 1.025 0.823-1.277 0.824 1.082 0.846-1.383 0.530

After matching, we employed Cox regression for univariate and multivariate analysis to determine the independent predictors in locally
advanced AEG patients. The results are presented as HR with 95% CI (unless otherwise indicated). Double-tailed P values <0.05 were
considered statistically significant. nCRT, neoadjuvant chemoradiotherapy; aCRT, adjuvant chemoradiotherapy.
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Figure 5 OS and CSS survival curves constructed using the Kaplan-Meier method in patients with locally advanced AEG receiving nCRT
and aCRT based on the TNM stage. (A) Stage IIIB, overall survival; (B) stage IIIB, cancer-specific survival; (C) stage IVA, overall survival;
(D) stage IVA, cancer-specific survival. OS, overall survival; CCS, cancer-specific survival; AEG, adenocarcinoma of the oesophagogastric
junction; nCRT, neoadjuvant chemoradiotherapy; aCRT, adjuvant chemoradiotherapy.
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Figure 6 OS and CSS survival curves constructed using the Kaplan-Meier method in patients with locally advanced AEG receiving nCRT
and aCRT based on the N stage. (A) N1 stage, overall survival; (B) N1 stage, cancer-specific survival; (C) N2 stage, overall survival; (D)
N2 stage, cancer-specific survival; (E) N3 stage, overall survival; (F) N3 stage, cancer-specific survival. OS, overall survival; CCS, cancer-

specific survival; AEG, adenocarcinoma of the oesophagogastric junction; nCRT, neoadjuvant chemoradiotherapy; aCRT, adjuvant

chemoradiotherapy.

The strength of this study is the large sample size and
the PSM analysis. The use of PSM to reduce the bias in
terms of age, race, sex, grade, total stage, T stage, and N
stage is necessary for pre- and post-matching chi-square
tests and standardized difference comparisons. Although
the propensity score method does not completely eliminate
confounding variables (28), it is often more practical and

© Journal of Gastrointestinal Oncology. All rights reserved.

statistically valid than multivariate statistical methods in
observational studies (29). Also, PSM is a good substitute
when RCT data is unavailable (30).

However, there are some limitations in this study that
should be noted. Being a retrospective study, potential
selection bias was inevitable. Furthermore, there were still
unadjusted confounding factors even after PSM, and the
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Figure 7 OS and CSS survival curves constructed using the Kaplan-Meier method in patients with locally advanced AEG in patients
receiving nCRT and aCRT based on the T stage. (A) T3 stage, overall survival; (B) T3 stage, cancer-specific survival; (C) T4a stage,
overall survival; (D) T4a stage, cancer-specific survival. OS, overall survival; CCS, cancer-specific survival; AEG, adenocarcinoma of the

oesophagogastric junction; nCRT, neoadjuvant chemoradiotherapy; aCRT, adjuvant chemoradiotherapy.

SEER database does not provide more detailed information,
such as surgical methods, gene mutation status, recurrence,
underlying diseases and comorbidities, and non-systemic
chemotherapy regimens, which are important factors
affecting the prognosis of AEG. In addition, SEER lacks
information on the different methods and specific parameters
of radiation therapy (such as the dose, segmentation size,
exposure range, and radiation technology), all of which may
affect patient prognosis. However, despite its limitations, the
relatively large sample size and the use of the PSM method
may reduce these biases to a certain extent.

Conclusions

Surgery-based nCRT significantly prolonged the survival of
patients with locally advanced AEG, especially those with
stage IIIB and N1 after carefully selected.
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