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Background: Esophageal cancer (EC) is one of the most common malignant tumors worldwide, which 
has severely threatened human health. This study aims to evaluate the prognostic factors and predictors 
of survival in patients diagnosed with advanced lower third esophageal carcinoma (aLEC). Based on the 
Surveillance, Epidemiology, and End Results (SEER) database, we developed a model (nomogram) to 
provide accurate and individualized survival prediction for the patients who have lost the opportunity to 
undergo radical surgery. 
Methods: Using SEER database, the basic information and Medicare data of patients diagnosed with aLEC 
from 2010 to 2015 were collected. The patients were randomly divided into the training and validation 
set according to an 8:2 ratio. Univariate and multivariate Cox analyses were used to investigate variables 
significantly correlated with disease-specific survival (DSS). A nomogram was constructed to predict the 
prognosis of EC patients. We used the area under the curve (AUC) of the receiver operating characteristic 
(ROC) curve for the evaluation of performance. Furthermore, calibration curves were used to evaluate the 
accuracy of the model. The clinical utility was also assessed via decision curve analysis (DCA). Differences in 
clinicopathological characteristics between T1NanyM1 and T2-4NanyM1 stages were evaluated using the 
Chi-squared test. Cox regression analysis was performed and Kaplan-Meier curves were plotted to evaluate 
the impact of T-stage, chemotherapy, and radiotherapy on the survival time of EC patients. 
Results: Results of multivariate regression analysis demonstrated that histology type, T stage, and 
chemotherapy were independent prognostic factors for predicting survival time in patients with aLEC. 
Notably, the constructed nomogram suggested that patients with stage T2 or T3 had a higher survival 
rate at 6 months, 1 year, and 2 years compared with those with stage T1. DCAs showed that the predictive 
nomogram was clinically useful. There were fewer patients with stage T1NanyM1 receiving chemotherapy 
(P=0.004) or radiotherapy (P<0.001) than patients with stage T2-4NanyM1. Moreover, patients with stage 
T1NanyM1 who underwent chemotherapy had a better prognosis than those who did not [hazard ratio (HR) 
3.15, 95% confidence interval (CI): 2.58–3.83; P<0.001]. For patients with stage T1NanyM1, radiotherapy 
did not improve outcomes (HR 0.98, 95% CI: 0.82–1.17; P=0.80). 
Conclusions: A prognostic nomogram integrating three clinicopathological factors was constructed to 
predict survival in aLEC patients. Chemotherapy improves outcomes of patients with stage T1NanyM1 
aLEC.
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Introduction

Esophageal cancer (EC) is one of the most common 
malignancies worldwide. According to the 2022 global 
cancer statistics report, EC ranked the seventh in mortality 
worldwide among malignant tumors (1). The timing and 
distribution pattern of tumor metastasis vary depending on 
anatomical locations of the primary tumor. The location of 
primary tumor also determines the treatment modality and 
cure rate. The incidence of adenocarcinoma at the distal 
esophagus and esophagogastric junction continues to rise (2). 
Jain et al. proposed that esophageal adenocarcinoma (EAC) 
was more common in the United States and some European 
countries and more often involved the distal esophagus (3). 
In addition, a study from India reported that esophageal 
squamous cell carcinoma (ESCC) often affected the distal 
third of the esophagus (4). Ai et al. believed that the lower 
esophagus was more likely to be the primary site in patients 
with liver metastases of EC than the upper esophagus (5). 
Therefore, further studies of EC are still needed. 

The 5-year survival rate for EC patients worldwide 
is 15–20% (6). Infiltration and metastasis are one of the 
leading causes of death and poor prognosis in patients with 
EC. Despite advances in EC treatment over the past few 
decades, the clinical outcome for advanced EC remains very 
poor (7-9), with a median survival rate of only 8–10 months 

and 5-year relative survival rate of only 5% in EC patients 
with distant metastasis (10). The highly heterogeneous of 
advanced EC and the different treatment options lead to 
different survival outcomes (11). 

At present, there are very limited studies on clinical 
prognostic factors and prognostic model in patients with 
advanced lower third esophageal carcinoma (aLEC). From a 
clinical practice perspective, the establishment of prognostic 
model and nomogram may help optimize individualized 
treatments and improve clinical outcomes. The Surveillance, 
Epidemiology, and End Results (SEER) database is a 
systematic population-based cancer database with one of the 
largest cohorts of EC patients. Therefore, it is meaningful to 
develop prognostic model of survival prediction specifically 
for patients with aLEC based on the SEER dataset.

Based on the SEER database, this study aimed to 
determine the clinical features associated with disease-specific 
survival (DSS) in patients with aLEC. These variables 
were used to construct a prognostic model to accurately 
predict survival. We present this article in accordance with 
the TRIPOD reporting checklist (available at https://tcr.
amegroups.com/article/view/10.21037/tcr-24-1116/rc).

Methods

Data sources

We used the SEER*Stat (v 8.4.0) to extract data. Patients 
diagnosed with first primary malignant EC which was 
located in the lower third of the esophagus were included. 

The collected information included sex, age, race, 
year of diagnosis, grade, the International Classification 
of Diseases for Oncology-3rd edition (ICD-O-3) Hist/
behave, T stage (7th edition, American Joint Committee on 
Cancer), N stage, M stage, reason for no cancer-directed 
surgery, chemotherapy recode, radiation recode, diagnostic 
confirmation, SEER cause-specific death classification, 
survival months and patient ID. ICD-O-3 Hist/behave 
included EAC (8140/3, 8480/3, 8144/3, 8255/3, 8574/3, 
8481/3, 8323/3, 8260/3, and 8211/3), ESCC (8070/3, 
8071/3, 8074/3, and 8072/3), and other pathological 
types including adenosquamous carcinoma, non-small-
cell carcinoma, signet ring cell carcinoma, carcinoma 
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undifferentiated, neuroendocrine carcinoma, NOS 
carcinoma, small cell carcinoma, large cell neuroendocrine 
carcinoma, carcinoma diffuse type, and pseudosarcomatous 
carcinoma (8560/3, 8046/3, 8490/3, 8020/3, 8246/3, 
8010/3, 8041/3, 8013/3, 8145/3, and 8033/3). We applied 
reference number (11169-Nov2020) and obtained 
permission to access the SEER research data. No approval 
of the institutional review board was required as the SEER 
database contained no identifiers and was publicly available. 
Inclusion criteria were (I) patients with a site recode as 
esophagus, (II) first malignant primary indicator, (III) year 
of diagnosis from 2010 to 2015, (IV) M1 stage, and (V) no 
history of surgery. Exclusion criteria were: (I) incomplete 
information, and (II) survival time less than 1 month. The 
study was conducted in accordance with the Declaration of 
Helsinki (as revised in 2013).

Construction of the nomogram

Patients were randomly divided into training and validation 
sets in an 8:2 ratio. The endpoint was DSS. Epidemiological 
and clinical data of the patients in the two sets were 
presented descriptively. Variables with P<0.05 in univariate 
analysis were included in multivariate analysis.

We constructed the nomogram according to the results 
of multivariate analysis to predict the DSS at 6 months,  
1 year, and 2 years of patients with aLEC. 

Model validation

The receiver operating characteristic (ROC) curves were 
plotted. The area under the ROC curve (AUC) was used 
in the training and validation sets to evaluate the predictive 
performance. The AUC values range from 0.50 to 1.00. 
The higher the AUC value, the better the prediction 
accuracy. In addition, calibration curves were analyzed 
by plotting the nomogram-predicted DSS and the actual 
probability of DSS. Internal validation of the model was 
performed via bootstrapping with 1,000 replicates. Decision 
curve analysis (DCA) was used to assess the net benefits 
for a range of threshold probabilities in both training and 
validation sets to estimate the clinical usefulness of the 
nomogram. The model with a higher net benefit at any 
threshold was considered the better model.

Survival analysis

Differences in clinicopathological characteristics between 

T1NanyM1 and T2-4NanyM1 stages were evaluated using 
the Chi-squared test. Survival analysis was performed 
on aLEC patient data to clarify the impact of T-stage, 
chemotherapy, and radiotherapy on the outcome. Survival 
curve differences were analyzed by Cox regression, and 
survival curves were plotted using the Kaplan-Meier 
method.

Statistical analysis

All analyses were performed using R software (version 4.0.5). 
Univariate and multivariate Cox regression analyses were 
used to evaluate independent prognostic factors. Further 
nomogram construction and calibration were also conducted. 
The R software packages used in this study were mainly the 
“foreign”, “survival”, “caret”, “survminer”, “rms”, and “rmda” 
packages. Significance was assumed as P<0.05.

Results

Patient characteristics

This study involved in 1,546 patients with aLEC (Figure 1), 
which included 1,238 cases who were randomly assigned 
to the training set and 308 to the validation set in an 
8:2 ratio. The general characteristics of all participants 
are shown in Table 1. For training set, there were 1,080 
Males (87.24%). Patients <65 years accounted for 55.01% 
and the percentage of White patients was 90.71%. Most 
patients (62.6%) were determined as grade III and the most 
common histologic type was adenocarcinoma (79.89%). 
There were 437 (35.3%), 100 (8.08%), 417 (33.68%), 
and 284 (22.94%) patients with T stage of T1, T2, T3 
and T4, and 278 (22.46%), 707 (57.11%), 159 (12.84%), 
and 94 (7.59%) patients with N stage of N0, N1, N2 and 
N3, respectively. There were 914 (73.83%) patients who 
received chemotherapy, and 583 (47.09%) patients who 
received radiotherapy.

Univariate and multivariate analyses 

Univariate analysis on factors was conducted to identify the 
possible prognosis factors. As shown in Figure 2, the forest 
plot illustrates the hazard ratio (HR) and 95% confidence 
interval (CI) of the DSS. Based on the results of univariate 
analysis (Table 2), variables, including age, histology, T 
stage, and chemotherapy were considered as candidates for 
multivariate analyses. 
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Construction and validation of the nomogram

The results of multivariate analysis showed that histology, 
T stage, and chemotherapy were independent risk 
factors related to the prognosis of patients with aLEC  
(Figure 2). The variables were integrated to develop a 
prognostic nomogram for predicting 6-month, 1-year and 
2-year survival of patients with aLEC (Figure 3). 

ROC curve analysis was also used to assess the predictive 
capacity of the nomogram. As shown in Figure 4, the model 
had high AUC values. The AUCs for 6-month, 1-year, and 
2-year DSS prediction in the training set were 0.742, 0.685, 
and 0.637, respectively. Similarly, in the validation set, the 
AUCs for 6-month, 1-year, and 2-year DSS prediction 
were 0.701, 0.679, and 0.752, respectively. The calibration 
curve shows that the 45° dashed line represents the ideal 
performance. This nomogram matched with the actual 
survival rates in both training and validation sets (Figure 5). 
Further, Figure 6 presents the clinical utility of the model. 
These results demonstrated that the model combining 
clinicopathologic characteristics has high potential for 

clinical application.

General clinical characteristics of patients based on T-stage 
stratification

We found that patients with stage T1NanyM1 had poor 
survival. As the prognosis of patients with stage T1 showed 
specificities in the present study, we performed a T-stage 
stratified analysis to clarify the factors associated with the 
prognosis of aLEC. The differences in general clinical 
characteristics between patients with T1 stage and those with 
T2-4 stage are shown in Table 3. No significant differences 
were found between the two groups regarding sex, age, race, 
grade, and histology (P>0.05). However, the proportion of 
patients with stage N0M1 was significantly higher in patients 
with stage T1 than that in patients with stage T2-4 (P<0.001). 
This suggests that aLEC patients with stage T1 are more 
likely to have distant organ metastases without lymph node 
metastases. In addition, significantly fewer patients with stage 
T1NanyM1 aLEC received chemotherapy (P=0.004) or 
radiotherapy (P<0.001) than patients with stage T2-4NanyM1. 

Figure 1 Flowchart of patient selection. EC, esophagus carcinoma; SEER, Surveillance, Epidemiology, and End Results; COD, cause of 
death.

 EC cases located in the lower third 
of the esophagus in SEER database

Search criteria
•	Year of diagnosis 2010 to 2015
•	Age ≥18 years
•	Pathologically confirmed esophageal malignant 

primary indicator
•	Not performed surgery
•	Received a diagnosis of stage M1 disease

Patients were excluded with 
•	Unknown race (n=9) 
•	Unknown grade (n=618)
•	Diagnosed with T0 (n=1) and Tx (n=1,077) 
•	With stage Nx (n=103) 
•	Unknown if radiation was administered (n=21)
•	Radioactive implants (n=1)
•	Method or source not specified (n=5)
•	Not first tumor (n=17) 
•	Missing or unknown COD (n=16) 
•	Less than 1-month survival time (n=135)

n=3,549

n=1,546
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Table 1 Patient characteristics (n=1,546)

Variable Training set (n=1,238) Validation set (n=308) P

Sex 0.64 

Female 158 (12.76) 43 (13.96)

Male 1,080 (87.24) 265 (86.04)

Age >0.99 

<65 years 681 (55.01) 169 (54.87)

≥65 years 557 (44.99) 139 (45.13)

Race 0.45 

Black 70 (5.65) 17 (5.52)

White 1,123 (90.71) 275 (89.29)

Other 45 (3.63) 16 (5.19)

Year of diagnosis 0.49 

2010 192 (15.51) 57 (18.51)

2011 218 (17.61) 41 (13.31)

2012 200 (16.16) 50 (16.23)

2013 209 (16.88) 54 (17.53)

2014 193 (15.59) 46 (14.94)

2015 226 (18.26) 60 (19.48)

Grade† 0.81 

I 43 (3.47) 8 (2.60)

II 397 (32.07) 105 (34.09)

III 775 (62.6) 189 (61.36)

IV 23 (1.86) 6 (1.95)

Histology 0.29 

EAC 989 (79.89) 241 (78.25)

ESCC 143 (11.55) 32 (10.39)

Other 106 (8.56) 35 (11.36)

T stage 0.37 

T1 437 (35.3) 107 (34.74)

T2 100 (8.08) 20 (6.49)

T3 417 (33.68) 97 (31.49)

T4 284 (22.94) 84 (27.27)

N stage 0.63 

N0 278 (22.46) 68 (22.08)

N1 707 (57.11) 181 (58.77)

N2 159 (12.84) 42 (13.64)

N3 94 (7.59) 17 (5.52)

Table 1 (continued)



Dong et al. A predictive model for aLEC patients6666

© AME Publishing Company.   Transl Cancer Res 2024;13(12):6661-6674 | https://dx.doi.org/10.21037/tcr-24-1116

Kaplan-Meier survival analysis

As shown in Figure 7A, in patients with stage N0M1, T 
stage did not affect survival outcome (HR =0.97, 95% CI: 
0.78–1.22; P=0.80). However, in patients with stage N1-
3M1, patients with stage T1 survived significantly shorter 
in time than patients with T2-4 stage (Figure 7B, HR =0.78, 
95% CI: 0.69–0.89; P<0.001). Survival of nonchemotherapy 
patients did not differ by T stage (Figure 7C, HR =0.82, 95% 
CI: 0.67–1.01; P=0.06). However, among metastatic patients 
who received chemotherapy, patients with stage T2-4 
had better survival than those with stage T1 (Figure 7D,  

HR =0.87, 95% CI: 0.76–0.99; P=0.03). In addition, 
patients with stage T2-4 had a significantly better prognosis 
than patients with stage T1, with or without radiotherapy. 
Kaplan-Meier survival curves for non-radiotherapy patients 
(HR =0.85, 95% CI: 0.73–0.98; P=0.03) and patients treated 
with radiotherapy (HR =0.80, 95% CI: 0.68–0.95; P=0.01) 
are presented in Figure 7E,7F, respectively.

The effect of chemotherapy and radiotherapy on the 
prognosis of aLEC patients with stage T1NanyM1 is 
illustrated in Figure 8. Non-chemotherapy was significantly 
associated with poor survival of patients with stage T1 
(Figure 8A, HR =3.15, 95% CI: 2.58–3.83; P<0.001). 

Figure 2 Forest plot presenting the result of multivariate analysis of different variables. **, P<0.01; ***, P<0.001. HR, hazard ratio; CI, 
confidence interval; Ref, reference; EAC, esophageal adenocarcinoma; ESCC, esophageal squamous cell carcinoma.

Table 1 (continued)

Variable Training set (n=1,238) Validation set (n=308) P

Chemotherapy 0.16

No 324 (26.17) 68 (22.08)

Yes 914 (73.83) 240 (77.92)

Radiotherapy 0.66 

No 655 (52.91) 158 (51.3)

Yes 583 (47.09) 150 (48.7)

Data are presented as n (%). †, Grade I, well differentiated; Grade II, moderately differentiated; Grade III, poorly differentiated; Grade IV, 
undifferentiated. EAC, esophageal adenocarcinoma; ESCC, esophageal squamous cell carcinoma.

Variables                                       HR (95% CI)                                                                    P values

Age

Histology

T stage

Chemotherapy

<65 years
(N=681) Ref

Ref

Ref

Ref

1.01
(0.89–1.13)

1.09
(0.91–1.32)

1.39
(1.12–1.71)

0.68
(0.54–0.86)

0.81
(0.71–0.94)

0.96
(0.82–1.12)

0.30
(0.26–0.35)

0.92

0.34

0.002**

0.001**

0.005**

<0.001***

0.4           0.6      0.8      1   1.2 1.4 1.6 1.8

0.62

≥65 years
(N=557)

EAC
(N=989)

ESCC
(N=143)

Other
(N=106)

T1
(N=437)

T2
(N=100)

T3
(N=417)

T4
(N=284)

No
(N=324)

Yes
(N=914)
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Table 2 Univariate analysis for disease-specific survival

Variable HR 95% CI P

Sex  

Female Ref

Male 1.142 0.954–1.369 0.15

Age

<65 years Ref

≥65 years 0.875 0.777–0.984 0.03

Race

Black Ref

White 0.977 0.759–1.258 0.86

Other 0.933 0.63–1.38 0.73

Year of diagnosis

2010 Ref

2011 0.92 0.755–1.121 0.41

2012 0.944 0.769–1.158 0.58

2013 0.938 0.767–1.146 0.53

2014 0.977 0.795–1.2 0.82

2015 0.911 0.74–1.122 0.38

Grade†

I Ref

II 1.023 0.729–1.435 0.90

III 1.228 0.882–1.71 0.22

IV 1.617 0.953–2.741 0.08

Histology

EAC Ref

ESCC 1.231 1.026–1.478 0.03

Other 1.314 1.065–1.621 0.01

T stage

T1 Ref

T2 0.673 0.532–0.852 0.001

T3 0.779 0.676–0.898 0.001

T4 1.025 0.878–1.198 0.75

N stage

N0 Ref

N1 0.931 0.804–1.077 0.33

N2 0.906 0.738–1.114 0.35

N3 1.084 0.847–1.388 0.52

Table 2 (continued)

Table 2 (continued)

Variable HR 95% CI P

Chemotherapy

No Ref

Yes 0.299 0.261–0.342 <0.001

Radiotherapy

No Ref

Yes 0.921 0.819–1.035 0.17
†, Grade I, well differentiated; Grade II, moderately differentiated; 
Grade III, poorly differentiated; Grade IV, undifferentiated. 
HR, hazard ratio; CI, confidence interval; EAC, esophageal 
adenocarcinoma; ESCC, esophageal squamous cell carcinoma.

However, radiotherapy was found not to affect the outcome 
of patients with stage T1NanyM1 (Figure 8B, HR =0.98, 
95% CI: 0.82–1.17; P=0.80).

Discussion

Timely detection and early surgery could significantly 
improve the clinical outcomes of patients with early-stage 
EC. In recent decades, continuous advancements have 
been made in surgical techniques. According to different 
pathological types, tumor locations and stages, the treatment 
strategy of each EC is varied (12). For example, Huscher 
et al. showed the feasibility, clinical utility, and safety of 
intrathoracic robotic-sewn esophageal anastomosis during 
Ivor Lewis esophagectomy for adenocarcinoma of the lower 
third of the esophagus, or cancer at the gastro-esophageal 
junction type I (Siewert classification) (13). Moreover, 
with the increasing use of immunotherapy in EC, surgical 
resection combined with neoadjuvant or adjuvant therapy 
has been proven to improve the outcome (14). However, 
the prognosis for advanced EC is still poor (1,12). Due to 
the high individual heterogeneity of different patients, their 
survival time varies widely (15). This study established a 
nomogram to predict the survival in patients with aLEC 
based on general demographic and clinicopathologic data. 
The predictors included in this nomogram model can be 
easily obtained from clinical practice, which represent a 
reference for early identification of high-risk groups.

Histology features are important predictor of outcome of 
patients diagnosed with EC. Xi et al. suggested that ESCC 
was associated with a substantially higher pathological 
complete remission (pCR) rate than EAC, and survival 
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Figure 3 Nomogram predicting the outcome. Nomogram was used to predict the 6-month, 1-year, and 2-year DSS rates of patients with 
aLEC. EAC, esophageal adenocarcinoma; ESCC, esophageal squamous cell carcinoma; DSS, disease-specific survival; aLEC, advanced 
lower third esophageal carcinoma.

Figure 4 ROC curves of the nomogram. (A) The AUC values of time-dependent ROC curves in the nomogram predicting 6-month, 1-year, 
and 2-year DSS rates in the training set. (B) The AUC values of time-dependent ROC curves in the nomogram predicting 6-month, 1-year, 
and 2-year DSS rates in the validation set. AUC, area under the curve; ROC, receiver operating characteristic; DSS, disease-specific survival.
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times and recurrence patterns significantly varied between 
these two histology types (16). Similarly, Saeed et al. 
proposed that the treatment regimen for EC patients 
should be based on histology type and tumor location (17). 
For patients with aLEC, individuals with EAC had a better 

clinical outcome than those with other pathological types. 
Esophageal wall is rich in lymphoid tissue, infiltration into 
the submucosa may lead to distant lymphatic metastases or 
extensive jumping metastases (18-20). In addition, Ludmir 
et al. reported that direct infiltration and metastasis can 
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Figure 5 The calibration curve for predicting patients with aLEC at 6 months, 1 year, and 2 years. (A) The training set. (B) The validation 
set. aLEC, advanced lower third esophageal carcinoma.

Figure 6 DCA of the nomogram. The 6-month (A), 1-year (B), and 2-year (C) DSS rates based on DCA of nomogram in the training set. 
The 6-month (D), 1-year (E), and 2-year (F) DSS rates based on DCA of nomogram in the validation set. DCA, decision curve analysis; 
DSS, disease-specific survival.
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occur in the early stage of EC (21). Survival analysis is 
necessary for patients with EC at early T stage and distant 
metastases. Notably, the nomogram established in this study 
showed that among patients with aLEC, survival time was 

better in patients with stage T2/T3 than in patients with T1 
disease, indicating relatively poor prognosis of patients with 
stage T1 aLEC.

Advanced EC is mainly treated with chemotherapy and 
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the best supportive care. Compared to the best supportive 
care, chemotherapy significantly prolongs survival time and 
improves the quality of life in patients with advanced EC. 
Chemotherapy plays an essential role in the treatment of 

advanced EC (22,23). However, EC patients often present 
feeding difficulties and poor nutrition, along with rapid 
disease progression. Therefore, chemotherapy should be 
carefully selected. For advanced EC patients suffering poor 
general condition, hemotherapy can temporarily inhibit 
patients’ disease progression; however, it also triggers many 
adverse effects and reduce the patient’s motivation for 
undertaking the treatment. Furthermore, Rajagopal et al. 
reported that chemotherapy did not confer a survival benefit 
in patients with advanced EC (24). It is necessary to evaluate 
the effect of chemotherapy on the survival time of advanced 
EC patients. In this study, we found that chemotherapy has 
a significant benefit on DSS in patients with aLEC.

The clinical staging of patients with malignant tumors is 
of great significance for prognosis evaluation and guidance 
of treatment. Tumor staging has great influence on the 
clinical decision-making process and the clinical outcome 
of patients (25). This study involved in 1,546 patients with 
aLEC. Multivariate Cox regression analysis suggested that 
histology, T stage, and chemotherapy were associated with 
DSS in patients with aLEC. The calibration curves showed 
good linearity. In addition, DCA demonstrated that the 
model resulted in optimal net benefit, suggesting that the 
nomogram has an excellent predictive value. Therefore, 
we believe that our nomogram can be used to optimize 
treatment regimens and follow-up management.

Primary esophageal lesions are usually less symptomatic 
in stage T1 than that in stage T2-4, which may lead the 
patients to seek medical attention much later. Previous 
studies have reported that patients with metastatic EC could 
still gain survival benefits from radiochemotherapy (26,27). 
The evidence on the current treatment status of EC patients 
with stage IV remains insufficient. The study showed that 
the proportion of patients with stage T1NanyM1 who 
received chemotherapy or radiotherapy was significantly 
lower than that of patients with stage T2-4NanyM1. This 
is consistent with adverse outcomes in patients with stage 
T1NanyM1. We also found no difference in survival time 
between non-chemotherapy patients with stage T1NanyM1 
and those with stage T2-4NanyM1. Among patients who 
received chemotherapy, those with stage T2-4NanyM1 
had a better prognosis. However, aLEC patients with stage 
T1NanyM1 still had a significant survival benefit from 
chemotherapy, which is consistent with the previously 
reported effect of chemotherapy on survival in patients with 
advanced EC (28,29).

Furthermore, we did not find a survival advantage for 
patients with aLEC who received radiotherapy. However, 

Table 3 Patient characteristics based on the stratification factor of 
stage T1

Variable T1 (n=544) T2–T4 (n=1,002) P

Sex 0.97

Female 70 131

Male 474 871

Age 0.87

<65 years 297 553

≥65 years 247 449

Race 0.13

Black 24 63

White 503 895

Other 17 44

Grade† 0.93

I 16 35

II 180 322

III 338 626

IV 10 19

Histology 0.76

EAC 429 801

ESCC 66 109

Other 49 92

N stage <0.001

N0 188 158

N1-3 356 844

Chemotherapy 0.004

No 162 230

Yes 382 772

Radiotherapy <0.001

No 338 475

Yes 206 527
†, Grade I, well differentiated; Grade II, moderately differentiated; 
Grade III, poorly differentiated; Grade IV, undifferentiated. EAC, 
esophageal adenocarcinoma; ESCC, esophageal squamous cell 
carcinoma.
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Figure 7 Disease-specific survival of patients with aLEC according to N stage (A,B), chemotherapy (C,D), and radiotherapy (E,F). HR, 
hazard ratio; CI, confidence interval; aLEC, advanced lower third esophageal carcinoma.
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Figure 8 Disease-specific survival of aLEC patients with stage T1NanyM1. HR, hazard ratio; CI, confidence interval; aLEC, advanced 
lower third esophageal carcinoma.

Zhang et al. suggested that radiotherapy for patients with 
metastatic EC markedly improved prognosis (30). In 
contrast to present study, the study of Zhang only included 
patients with ESCC (30). Prospective randomized studies 
are still necessary.

Conclusions

In summary, three variables derived from the multivariate 
analysis were integrated into the nomogram construction, 
which was validated and showed good predictive power. 
Moreover, our results suggested that chemotherapy could 
improve survival time of aLEC patients, which might 
serve as a reference for clinical application. Nevertheless, 
there are some limitations in this study. Firstly, this was 
a retrospective study based on the SEER data, indicating 
the need for further external validation. Secondly, as 
chemotherapy regimens were not provided in the SEER 
database, evaluations of chemotherapy regimens on patient 
outcomes are still needed in the future. 
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