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Background: To compare the clinicopathologic characteristics and survival of Chinese and
Caucasian esophageal cancer (EC) patients residing in the US, using a population-based national
registry (Surveillance Epidemiology and End Results [SEER]) database.

Methods: Patients with EC were identified from the SEER program from 1988 to 2012.
Kaplan—Meier survival methods and Cox proportional hazards regression were performed.
Results: A total of 479 Chinese and 35,748 Caucasian EC patients were identified. Compared
with Caucasian patients, the Chinese patients had a later year of diagnosis, remained married
after EC was diagnosed, had esophageal squamous cell carcinomas (ESCCs) more frequently,
had tumors located in the upper-third and middle-third of the esophagus more frequently, and
fewer patients presented with poorly/undifferentiated EC and underwent cancer-directed sur-
gery. In Chinese patients, the incidence of esophageal adenocarcinomas (EACs) increased from
1988 to 2012 (P=0.054), and the majority of EAC patients had tumors located in the lower
thoracic esophagus. The overall survival (OS) was not significantly different between Chinese
and Caucasian patients (P=0.767). However, Chinese patients with ESCC had a significantly
better OS when compared to their Caucasian counterparts, whereas there was no significant
difference in the OS between Chinese and Caucasian patients with EAC.

Conclusion: The presenting demographic features, tumor characteristics, and outcomes of EC
patients differed between Chinese and Caucasian patients residing in the US. Chinese patients
diagnosed with EAC tended to share similar clinical features with their Caucasian counterparts,
and the Chinese patients with ESCC had better OS than their Caucasian counterparts.
Keywords: esophageal cancer, Chinese, Caucasian, SEER, survival

Introduction
Previous studies have demonstrated that morbidities and survival rates differ among
races.! Esophageal squamous cell carcinoma (ESCC) is the most common histologic
type of esophageal cancer (EC) in Asian population. Indeed, about half of all EC-related
deaths were found in People’s Republic of China and nearly all are due to ESCC.*
In recent years, the incidence of esophageal adenocarcinoma (EAC) has increased
rapidly in Western countries, such as the US, and EAC is now the most common
histologic subtype in these countries.’® The epidemiology and survival of patients with
ESCC and EAC have diverse characteristics, which are closely correlated with genetic
profile, society, lifestyle, economy, culture, environment, and dietary habits.>'?
Along with the progress of international exchange, an increasing number of
Chinese migrate to the US, accounting for a majority of Asian immigrants.!! Due to
geographic migration, Chinese immigrants tend to have similar lifestyles and dietary
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habits as Western residents.'> A nationwide analysis of the
demographic, clinicopathologic, and outcomes related to EC
in the population-based Surveillance, Epidemiology, and
End Results (SEER) database for the Chinese—Caucasian
cohort has not been undertaken. Therefore, the purpose of
this study was to compare demographic, clinicopathologic,
and survival for Chinese and Caucasian EC patients residing
in the US using data from the SEER program.

Patients and methods

Patients with a diagnosis of ESCC or EAC were identified
using the SEER database from 1988 to 2012 using the
International Classification of Disease for Oncology, Third
Edition (ICD-0O-3). All patients identified as Caucasian
and Chinese residing in the US with a primary diagnosis of
thoracic ESCC or EAC were included in the analysis. Patients
with other racial subgroups and other histologic types were
excluded. The permission was obtained to access research
data files with the reference number 11252-Nov 2014." This
study was approved by the Ethics Committee of the First
Affiliated Hospital of Xiamen University and Sun Yat-sen
University Cancer Center. Informed consent is not required
for use of SEER database data, as was confirmed by these
ethics committees.

The following demographic, clinicopathologic, and
outcomes data were collected from the SEER program:
year of study, race, sex, age, histologic type, tumor location,
histologic grade, SEER stage, marital status, and treatment
strategies, including cancer-directed surgery (CDS) and
radiotherapy. Vital status, including cause of death and the
duration of follow-up, was recorded.

The 2 and Fisher’s exact probability tests were used to
analyze the differences between qualitative data. Univariate
and multivariate Cox regression analyses were generated
to analyze risk factors for overall survival (OS). Multivariate
analysis was performed for factors which were significantly
associated with OS based on univariate analysis. Calculation
of survival rates was plotted by the Kaplan—Meier method
and compared using the log-rank test. All data were analyzed
with a SPSS statistical software package (version 21.0; IBM
Corporation, Armonk, NY, USA). A value of P<<0.05 was
considered statistically significant.

Results

A total of 36,227 EC patients were identified. Among
these patients, the majority (98.7% [35,748/36,227]) were
Caucasian, and 1.3% (479/36,227) were Chinese. The
demographics, clinical characteristics, and outcomes of
all patients are shown in Table 1. There were significant

differences in the demographics, clinical characteristics,
and treatments between the Chinese and Caucasian patients.
The Chinese patients had a later year of diagnosis and
remained married after EC was diagnosed. The majority
of Chinese patients (81.8% [392/479]) had ESCC, and
67.7% (24,206/35,748) of Caucasian patients had EAC. In
addition, more Chinese patients had tumors located in the
upper-third and middle-third of the esophagus, and 73.6%
of Caucasian patients had lower-third EC. A smaller pro-
portion of Chinese presented with poorly/undifferentiated
disease (45.3% vs 51.8%, P=0.006) and underwent CDS
(23.2% vs 31.4%, P<<0.001), and a larger proportion of
Chinese presented with SEER regional stage (41.6% vs
35%, P=0.010).

The demographics and tumor characteristics of ESCC
and EAC are shown in Table 2. In Chinese patients, the inci-
dence of EAC increased from 1988 to 2012 (P=0.054). Most
ofthe EAC patients (81.6% [71/87]) had tumors located in the
lower thoracic esophagus, 50% (36/72) of EAC patients had
SEER distant stage, and only 31.8% of patients had distant
stage of ESCC. In Caucasian patients, there were significant
differences in the demographics, clinical characteristics, and
treatments between the ESCC and EAC patients.

Kaplan—Meier analysis demonstrated no difference in OS
rates between Chinese and Caucasian patients (P=0.760);
however, the results differed when stratified by histologic
type. Chinese patients with ESCC had a significantly better
OS than Caucasian patients (P=0.001; Figure 1A). In contrast,
Caucasian patients with EAC had a significantly better OS
compared to Chinese patients (P=0.004; Figure 1B).

The results of the univariate analysis on OS are shown
in Table 3. The OS was not significantly different between
Chinese and Caucasian patients (P=0.767). Chinese race was
associated with a better OS in patients with ESCC (P=0.001).
Caucasian race was associated with a better OS in patients
with EAC (P=0.006) (Table S1).

The multivariate Cox proportional hazards regression
model was adjusted for year of study, age, sex, tumor loca-
tion, histologic grade, SEER stage, marital status, surgical
treatment, and radiotherapy (Table 4). Chinese race was
independently associated with a better OS in patients
with ESCC compared to Caucasian patients (hazard ratio
[HR] =1.330; 95% confidence interval [CI] =1.159-1.527,
P<<0.001). There was no significant difference in OS between
Chinese and Caucasian patients with EAC (HR =0.853; 95%
CI=0.642-1.132, P=0.271) (Table S2).

Stratifying analysis according to race was performed
(Tables 3 and 4). Chinese patients with ESCC had a better
OS than EAC patients based on univariate (P=0.015) and
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Table | Clinicopathologic characteristics of Chinese and Caucasian patients with esophageal cancer residing in the US from the SEER

database

Characteristic N (%) Chinese (%) Caucasian (%) P-value

Years of study <0.001
1988-1992 2,676 (7.4) 48 (10.0) 2,628 (7.4)
1993-1997 3,886 (10.7) 77 (l6.1) 3,809 (10.7)
1998-2002 7,572 (20.9) 102 (21.3) 7,470 (20.9)
20032007 10,447 (28.8) 123 (25.7) 10,324 (28.9)
2008-2012 11,646 (32.1) 129 (26.9) 11,517 (32.2)

Age, years 0.106
=60 9,881 (27.3) 115 (24.0) 9,766 (27.3)
>60 26,346 (72.7) 364 (76.0) 25,982 (72.7)

Sex 0.209
Male 28,263 (78.0) 385 (80.4) 27,878 (78.0)
Female 7,964 (22.0) 94 (19.6) 7,870 (22.0)

Tumor location <0.001
Upper thoracic 2,392 (6.6) 72 (15.0) 2,320 (6.5)
Middle thoracic 7,319 (20.2) 198 (41.3) 7,121 (19.9)
Lower thoracic 26,516 (73.2) 209 (43.6) 26,307 (73.6)

Tumor histology <0.001
Squamous 11,934 (32.9) 392 (81.8) 11,542 (32.3)
Adenocarcinoma 24,293 (67.1) 87 (18.2) 24,206 (67.7)

Grade (n=30,421) 0.006
Well-differentiated 1,896 (6.2) 19 (4.8) 1,877 (6.3)
Moderately differentiated 12,787 (42.0) 196 (49.9) 12,591 (41.9)
Poorly/undifferentiated 15,738 (51.7) 178 (45.3) 15,560 (51.8)

SEER stage (n=31,867) 0.010
Localized stage 9,155 (28.7) 96 (23.5) 9,059 (28.8)
Regional stage 11,177 (35.1) 170 (41.6) 11,007 (35.0)
Distant stage 11,535 (36.2) 143 (35.0) 11,392 (36.2)

Surgery (n=35,717) <0.001
No 24,557 (68.8) 365 (76.8) 24,192 (68.6)
Yes 11,160 (31.2) 110 (23.2) 11,050 (31.4)

Radiotherapy (n=35,132) 0.109
No 15,612 (44.4) 190 (40.8) 15,422 (44.5)
Yes 19,520 (55.6) 276 (59.2) 19,244 (55.5)

Marital status (n=34,851) <0.001
Married 26,815 (76.9) 393 (83.8) 26,422 (76.8)
Not married 8,036 (23.1) 76 (16.2) 7,960 (23.2)

Mortality 0.737
Alive 6,295 (17.4) 86 (18.0) 6,209 (17.4)
Dead 29,932 (82.6) 393 (82.0) 29,539 (82.6)

Esophageal cancer-related death 0.130
No 13,378 (36.9) 161 (33.6) 13,217 (37.0)
Yes 22,849 (63.1) 318 (66.4) 22,531 (63.0)

Abbreviation: SEER, Surveillance Epidemiology and End Results.

multivariate (P<<0.001) analyses (Figure 2A). In Caucasian
population, EAC patients had a better OS than ESCC patients
based on univariate analysis (P<<0.001; Figure 2B), but not
in multivariate analysis (P=0.996).

Discussion

In the Chinese population, ESCC was the dominant type of
EC,* whereas a majority of the American population were
EAC, especially for Caucasians from the US.>¢ Currently,

comparative studies analyzing the morbidity and prognosis
between the Chinese and Caucasians populations have been
rarely reported. In this study, the SEER database was used
for a comparative analysis. It was found that the Chinese
and Caucasians patients with EC have different clinical
features and outcomes. Nevertheless, ethnicity exerts no
effect upon the survival of all EC patients. Interestingly,
subgroup analysis demonstrated that survival difference
exists among different populations with diverse histologic
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Table 2 Clinicopathologic characteristics of ESCC and EAC patients between Chinese and Caucasians residing in the US from the
SEER database

Characteristic Chinese Caucasian
N (%) ESCC (%) EAC (%) P-value N (%) ESCC (%) EAC (%) P-value
Years of study 0.054 <0.001
1988-1992 48 (10.0) 42 (10.7) 6 (6.9) 2,628 (7.4) 1,416 (12.3) 1,212 (5.0)
1993-1997 77 (16.1) 62 (15.8) 15 (17.2) 3,809 (10.7) 1,684 (14.6) 2,125 (8.8)
1998-2002 102 (21.3) 92 (23.5) 10 (11.5) 7,470 (20.9) 2,545 (22.0) 4,925 (20.3)
2003-2007 123 (25.7) 98 (25.0) 25 (28.7) 10,324 (28.9) 2,980 (25.8) 7,344 (30.3)
2008-2012 129 (26.9) 98 (25.0) 31 (35.6) 11,517 (32.2) 2,917 (25.3) 8,600 (35.5)
Age, years 0.806 <0.001
=60 115 (24.0) 95 (24.2) 20 (23.0) 9,766 (27.3) 2,505 (21.7) 7,261 (30.0)
>60 364 (76.0) 297 (75.8) 67 (77.0) 25,982 (72.7) 9,037 (78.3) 16,945 (70.0)
Sex 0.983 <0.001
Male 385 (80.4) 315 (80.4) 70 (80.5) 7,870 (22.0) 4,525 (39.2) 3,345 (13.8)
Female 94 (19.6) 77 (19.6) 17 (19.5) 27,878 (78.0) 7,017 (60.8) 20,861 (86.2)
Tumor location <0.001 <0.001
Upper thoracic 72 (15.0) 69 (17.6) 3(34) 2,320 (6.5) 2,000 (17.3) 320 (1.3)
Middle thoracic 198 (41.3) 185 (47.2) 13 (14.9) 7,121 (19.9) 5,115 (44.3) 2,006 (8.3)
Lower thoracic 209 (43.6) 138 (35.2) 71 (81.6) 26,307 (73.6) 4,427 (38.4) 21,880 (90.4)
Grade 0.021 <0.001
Well-differentiated 19 (4.8) 16 (5.0) 3(42) 1,877 (6.3) 585 (6.1) 1,292 (6.3)
Moderately differentiated 196 (49.9) 170 (53.0) 26 (36.1) 12,591 (41.9) 4,336 (44.9) 8,255 (40.5)
Poorly/undifferentiated 178 (45.3) 135 (42.0) 43 (59.7) 15,560 (51.8) 4,727 (49.0) 10,833 (53.2)
SEER stage 0.008 <0.001
Localized stage 96 (23.5) 86 (25.5) 10 (13.9) 9,059 (28.8) 3,132 (32.4) 5,927 (27.2)
Regional stage 170 (41.6) 144 (42.7) 26 (36.1) 11,007 (35.0) 3,645 (37.7) 7,362 (33.8)
Distant stage 143 (35.0) 107 (31.8) 36 (50.0) 11,392 (36.2) 2,892 (29.9) 8,500 (39.0)
Surgery 0.546 <0.001
No 365 (76.8) 296 (76.3) 69 (79.3) 24,192 (68.6) 8,841 (77.7) 15,351 (64.3)
Yes 110 (23.2) 92 (23.7) 18 (20.7) 11,050 (31.4) 2,540 (22.3) 8,510 (35.7)
Radiotherapy 0.009 <0.001
No 190 (40.8) 146 (38.0) 44 (53.7) 15,422 (44.5) 4,201 (37.8) 11,221 (47.7)
Yes 276 (59.2) 238 (62.0) 38 (46.3) 19,244 (55.5) 6,923 (62.2) 12,321 (52.3)
Marital status 0.089 <0.001
Married 393 (83.8) 327 (85.2) 66 (77.6) 26,422 (76.8) 8,252 (74.3) 18,170 (78.1)
Not married 76 (16.2) 57 (14.8) 19 (22.4) 7,960 (23.2) 2,854 (25.7) 5,106 (21.9)

Abbreviations: ESCC, esophageal squamous cell carcinoma; EAC, esophageal adenocarcinoma; SEER, Surveillance Epidemiology and End Results.
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Table 3 Univariate Cox analysis of overall survival of patients with esophageal cancer

Characteristic Entire cohort Chinese Caucasian
HR 95% CI P-value HR 95% CI P-value HR 95% CI P-value

Years of study (continuous variable)  0.986  0.982-0.985  <0.001 0.975 0.960-0.990  <0.001 0.984  0.982-0.985  <0.001
Age, years (continuous variable) 1.019 1.018-1.020  <0.001 1.015 1.006-1.024  <0.001 1.020 1.018-1.021 <0.001
Sex

Male | | |

Female 1.074 1.045-1.103  <0.001 1.043  0.811-1.341 0.744 1.074 1.045-1.104  <0.001
Tumor location

Upper thoracic | | |

Middle thoracic 0985 0.937-1.035  0.551 0.826 0.610-1.119 0218 0.991 0.942-1.042 0.711

Lower thoracic 0.843  0.806-0.88I <0.001 0917 0.678-1.240 0.574 0.842  0.804-0.88I <0.001
Tumor histology

Squamous | | |

Adenocarcinoma 0.855 0.835-0.876  <0.00I 1.372 1.064-1.769  0.015 0.846  0.829-0.870  <0.00I
Grade

Well-differentiated | | |

Moderately differentiated 1.324 1.251-1.400  <0.001 1.025 0.603-1.743  0.927 1.328 1.255-1.406  <0.001

Poorly/undifferentiated 1.668 1.578-1.764  <0.001 1.421 0.836-2.416  0.195 1.672 1.581-1.768  <0.001
SEER stage

Localized stage | | |

Regional stage 1.379 1.335-1.424  <0.001 1.101 0.830-1.462  0.504 1.383 1.339-1.428  <0.001

Distant stage 2902 2.810-2.996  <0.001 1.909 1.432-2.543 <0.001 2.921 2.828-3.017  <0.001
Surgery

No | | I

Yes 0.373  0.363-0.383  <0.00I 0.487 0.381-0.624  <0.001 0.371 0.361-0.381 <0.001
Radiotherapy

No | | |

Yes 0.824 0.805-0.844  <0.00I 0.830 0.676-1.020 0.076 0.824 0.805-0.844  <0.00I
Marital status

Married | | |

Not married 1.095 1.066—1.126 ~ <0.001 1.129  0.864-1.474 0.374 1.095 1.065-1.126 ~ <0.001
Ethnicity

Chinese | - -

Caucasian 1.015 0.919-1.122 0.767 - - - - - -

Abbreviations: SEER, Surveillance Epidemiology and End Results; HR, hazard ratio; Cl,

types of EC. In addition, the survival rate of Chinese
ESCC patients was higher compared with Caucasians;
however, the same phenomenon was not demonstrated
with respect to EAC.

Based on the analysis, tumor location and histologic
type were the major differences between the Chinese and
Caucasian races. Caucasian patients were mainly diag-
nosed with lower thoracic EC and EAC, whereas middle
and upper thoracic EC and ESCC were mainly observed
in the Chinese population, which is consistent with most
previous findings.!*!¢ In the Western countries, Barrett’s
esophagus is the primary risk factor for EAC.!” Neverthe-
less, among 5,041 EC patients from a high-risk EC region
in People’s Republic of China, 217 patients (4.3%) were
diagnosed with EAC, and only 4.6% (10/217) of these
patients had Barrett’s esophagus.'® In another epidemio-
logic study conducted in People’s Republic of China, only
1.5% of 4,422 EC patients were diagnosed with EAC."

confidence interval.

The current study showed that the prevalence of EAC was
18.2% in Chinese immigrants, which was significantly
higher compared with the Chinese counterparts who reside
in People’s Republic of China. In addition, the incidence of
EAC in Chinese patients with EC tended to gradually ascend
between 1988 and 2012 (P=0.054). Moreover, the location
of EAC was similar to the US counterparts, predominantly
involving the lower thoracic EC. This phenomenon probably
results from the fact that the Chinese immigrants become
more accustomed to the life and dietary habits of local
residents in the US.

It was also demonstrated that the age of onset of ESCC
and EAC significantly differed in the Caucasian population;
however, the histologic type of EC was not correlated with
the age of onset (P=0.806). Due to the lack of data with regard
to migration time in the SEER database, it was difficult to
evaluate the difference in EC morbidity in the Chinese race
based upon the duration of dietary alteration.
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Table 4 Multivariate Cox analysis of overall survival of patients with esophageal cancer
Characteristic Entire cohort Chinese Caucasian
HR 95% ClI P-value HR 95% ClI P-value HR 95% ClI P-value

Years at study (continuous variable) ~ 0.974  0.971-0.976  <0.001 0.964 0.947-0.980  <0.001 0974 0.971-0.976  <0.001
Age, years (continuous variable) 1.018 1.017-1.019  <0.001 1.014  1.003-1.024 0.013 1.018 1.017-1.019  <0.001
Sex

Male | - |

Female 0.927  0.895-0.960  <0.001 - - - 0918 0.887-0.951  <0.001
Tumor location

Upper thoracic - |

Middle thoracic 1.096  0.997-1.130  0.063 - - - 1.074  1.008-1.145  0.027

Lower thoracic 0999  0.943-1.060 0.984 - - - 0.999  0.942-1.060 0.984
Tumor histology

Squamous | | |

Adenocarcinoma 1.0Il 0.975-1.049 0.546 1.521 1.144-2.021  0.004 0.999  0.963-1.037  0.966
Grade

Well-differentiated | - |

Moderately differentiated 1.190  I.116-1.269  <0.001 - - - 1.193  1.119-1.272  <0.001

Poorly/undifferentiated 1.409  1.323-1.501 <0.001 - - - 1.404  1.317-1.496  <0.001
SEER stage

Localized stage | | |

Regional stage 1.535  1.480-1.593  <0.001 1261  0.941-1.690 0.120 1.544  1.487-1.602  <0.001

Distant stage 2393 2.300-2.490  <0.00l 1.681 1.234-2.291  0.001 2411 2317-2509  <0.00!
Surgery

No | | |

Yes 0433  0.418-0.448  <0.001 0.507  0.382-0.674  <0.00I 0432  0.417-0.447  <0.001
Radiotherapy

No | - |

Yes 0.679  0.659-0.699  <0.001 - - - 0.679  0.659-0.699  <0.001
Marital status

Married | - |

Not married 1.176  1.137-1.216  <0.001 - - - 1.172  1.133-1.212  <0.001

Abbreviations: SEER, Surveillance Epidemiology and End Results; HR, hazard ratio; Cl,

Esophagectomy remains the primary therapeutic strategy

for EC. In this study, the survival rate of patients undergo-

ing CDS was higher than their counterparts who did not.

SEER data revealed that the localized and regional staging
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was observed in 65.1% of the Chinese population and 63.8%

of their Caucasian counterparts. The probability of the

Chinese race undergoing CDS was 23.2%, which was slightly
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this difference was likely related to the higher surgical
difficulty in patients with upper-thoracic EC compared with
lower-thoracic EC.

Previous studies have reported that ESCC patients
are less likely to present with lymph node metastasis and
distant recurrence.??! In this study, only 89 Chinese, but
8,728 Caucasian patients underwent lymph node dissec-
tion. Consequently, it is unreasonable to explicitly compare
lymph node metastases between the two populations. The
incidence of newly diagnosed distant metastasis was 35%
in the Chinese and 36.2% in the Caucasian population, with
no statistical significance.

In addition, the results of this study showed that the
Chinese subgroup with ESCC had a significantly better OS
when compared to their Caucasian counterparts, whereas
no significant difference in the survival rate was observed
between the Chinese and Caucasian patients with EAC. It has
been demonstrated that the survival rate of Asian population
with endometrial carcinoma, rectal cancer, liver cancer, and
non-small-cell lung cancer was higher compared with the
non-Hispanic white population.?? % In this study, the survival
rate of ESCC patients was higher compared to that of EAC
patients in the Chinese population, whereas the survival rate
of ESCC and EAC patients did not significantly differ in
their Caucasian counterparts. The discrepancy in survival
rate among different populations with diverse histologic
types probably reflects the following observations. First,
there are different risk factors which can induce ESCC and
EAC.>!? Second, a genetic difference in EC exists between
the Chinese and Caucasian populations.?** Consequently,
a genetic difference might be used to evaluate the clinical
prognosis and therapeutic strategy for EC in subsequent
investigations.

This study acknowledges several limitations. First, this
was a retrospective study. Second, a lack of data in SEER,
including chemotherapeutic regimen and dose, local and
distant recurrence data, and comorbidities, limited the ability
to determine the true etiology in these two races. A strength
of this study was that this is the largest study evaluating EC
outcomes in Chinese compared to Caucasians residing in
the US. Although retrospective reviews should not carry the
power of prospective studies, no prospective assessment of
the outcome of Chinese and Caucasians in EC exists.

Conclusion

This study demonstrated that the presenting demographic
features, tumor characteristics, and outcomes of EC
patients differ between Chinese and Caucasians residing

in the US. Chinese patients diagnosed with EAC tend to
share clinical features which are similar to their Caucasian
counterparts. Chinese patients with ESCC had a better OS
than Caucasians. Further studies should be conducted to
confirm these conclusions.
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Supplementary materials

Table SI Univariate Cox analysis of overall survival of patients with esophageal squamous cell carcinoma and esophageal

adenocarcinoma

Characteristic ESCC EAC
HR 95% ClI P-value HR 95% ClI P-value

Years of study (continuous variable) 0.990 0.988-0.993 <0.001 0.981 0.979-0.984 <0.001
Age, years (continuous variable) 1.018 1.016-1.020 <0.001 1.019 1.018-1.021 <0.001
Sex

Male | |

Female 0.920 0.885-0.957 <0.001 1.136 1.091-1.182 <0.001
Tumor location

Upper thoracic | |

Middle thoracic 0.974 0.922-1.028 0.340 1.035 0.909-1.178 0.605

Lower thoracic 0.952 0.901-1.007 0.085 0.849 0.751-0.958 0.008
Grade

Well-differentiated | |

Moderately differentiated 1.331 1.210-1.464 <0.001 1.307 1.219-1.402 <0.001

Poorly/undifferentiated 1.470 1.336-1.616 <0.001 1.776 1.659—1.903 <0.001
SEER stage

Localized stage | |

Regional stage 1.181 1.121-1.243 <0.001 1.522 |.461-1.586 <0.001

Distant stage 2.160 2.046-2.281 <0.001 3471 3.334-3.614 <0.001
Surgery

No | |

Yes 0.482 0.458-0.506 <0.001 0.333 0.322-0.344 <0.001
Radiotherapy

No | |

Yes 0.674 0.647-0.701 <0.001 0.876 0.851-0.901 <0.001
Marital status

Married | |

Not married 1.083 1.035-1.132 0.001 1.091 1.054-1.129 <0.001
Ethnicity

Chinese | |

Caucasian 1.202 1.075-1.344 0.001 0.725 0.577-0.911 0.006

Abbreviations: SEER, Surveillance Epidemiology and End Results; HR, hazard ratio; Cl, confidence interval; ESCC, esophageal squamous cell carcinoma; EAC, esophageal

adenocarcinoma.
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Table S2 Multivariate Cox analysis of overall survival of patients with esophageal squamous cell carcinoma and esophageal

adenocarcinoma

Characteristic ESCC EAC
HR 95% CI P-value HR 95% ClI P-value

Years of study (continuous variable) 0.979 0.975-0.982 <0.001 0.971 0.968-0.974 <0.001
Age, years (continuous variable) 1.017 1.014-1.019 <0.001 1.018 1.017-1.020 <0.001
Sex

Male | - - | - -

Female 0.870 0.828-0.915 <0.001 0.972 0.925-1.022 0.273
Tumor location

Upper thoracic - - - | - -

Middle thoracic - - - 1.033 0.880-1.213 0.692

Lower thoracic - - - 0.902 0.776-1.050 0.183
Grade

Well-differentiated | - - | - -

Moderately differentiated 1.213 1.085-1.356 0.001 1.167 1.079-1.262 <0.001

Poorly/undifferentiated 1.212 1.084-1.355 0.001 1.491 1.380—-1.611 <0.001
SEER stage

Localized stage | - - | - -

Regional stage 1.355 1.276—1.438 <0.001 1.633 1.556—1.715 <0.001

Distant stage 1.995 1.869-2.130 <0.001 2.651 2.521-2.788 <0.001
Surgery

No | - - | - -

Yes 0.445 0.417-0.475 <0.001 0.427 0.409-0.446 <0.001
Radiotherapy

No | - - | - -

Yes 0.563 0.534-0.594 <0.001 0.734 0.709-0.761 <0.001
Marital status

Married | - - | - -

Not married 1.190 1.125-1.260 <0.001 I.151 1.107-1.203 <0.001
Ethnicity

Chinese | - - | - -

Caucasian 1.330 1.159-1.527 <0.001 0.853 0.642—1.132 0.271

Note: —, No significance of the tumor location in the univariate Cox analysis.

Abbreviations: SEER, Surveillance Epidemiology and End Results; HR, hazard ratio; Cl, confidence interval; ESCC, esophageal squamous cell carcinoma; EAC, esophageal

adenocarcinoma.
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