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Abstract

Objectives—Large numbers of elderly patients in the United States receive no treatment for
esophageal cancer, despite evidence that multimodality treatment can increase survival. Our goal is
to identify factors that may contribute to lack of treatment.

Materials and Methods—Using Surveillance Epidemiology and End Results (SEER)-Medicare
Linked Database (2001-2009), we identified regional esophageal cancer patients =65 y/o.,
Treatment was defined as receiving any medical or surgical therapy for esophageal cancer.
Logistic regression analysis was performed to identify factors associated with failure to receive
treatment. Overall survival (OS) was analyzed using the Kaplan-Meier method and Cox
proportional hazard model.

Results—There were 5 072 patients (median age, 75 years; IQR, 71-81 years). Majority were
treated with definitive chemoradiation (48.49%). Factors associated with lack of treatment
included West geographic region and >80 y/o. Patients who received therapy had better OS (log-
rank, p < 0.001). Compared with treated patients, non-treated patients had worse adjusted OS (HR,
1.43; 95% Cl, 1.33-1.55; p< 0.001).
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Conclusions—Elderly patients with locally advanced esophageal cancer who received treatment
had improved 5-year survival compared with patients without treatment. Disparities in utilization
of treatment are associated with regional and socioeconomic factors, not presence of
comorbidities.
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INTRODUCTION

Esophageal cancer is the eighth most common cancer worldwide! with an estimated 16 980
new cases diagnosed in 2015 in the United States alone.? Despite increased use of
multimodality therapies, prognosis for this disease remains dismal with a reported 5-year
overall survival (OS) rate of 17.9%. Treatment for esophageal cancer is based on stage at
diagnosis. While surgery remains the primary treatment for early-stage cancers, locally
advanced disease generally requires multimodality therapy. Well-designed clinical trials
have demonstrated that therapeutic protocols optimized for localized and regional stages of
this lethal disease can improve patient survival.3 However, despite availability of level 1
evidence to guide the medical and surgical care for these patients, there exists significant
inconsistency in delivery of best possible treatments for patients with potentially curable,
locally advanced esophageal cancer.

Many factors that lead to disparities in esophageal cancer management have been identified
—race, socioeconomic status, type of hospital where diagnosis was made, and geographical
variation in delivery of therapy.*~” With regards to the elderly population specifically,
although there are conflicting reports on outcomes after treatment for esophageal cancer, a
number of studies have demonstrated that advanced age does not increase risk for mortality
after esophagectomy.8 9 Additionally, there are other studies that have demonstrated that
elderly patients can be treated safely with neoadjuvant therapy, despite potentially
experiencing an increase in side effects.19 11 Regardless of this data, there remains a
significant bias among healthcare providers against providing “aggressive therapy” to
elderly patients who may likely benefit from it.

Although multimodality treatment has been shown to increase survival in this group, a large
number of elderly patients in the United States do not receive treatment following diagnosis
of esophageal cancer. Since esophageal cancer is most frequently diagnosed in patients
between 65 and 74 years of age, we chose to use the Surveillance Epidemiology and End
Results (SEER)-Medicare Linked Database to identify the existing national practice patterns
for treatment of elderly patients with locally advanced esophageal cancer. Additionally, we
sought to examine factors that may contribute to disparities in lack of treatment received by
this group of patients.
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MATERIALS AND METHODS

Data source and study population

Variables

This was a retrospective cohort study using the SEER-Medicare Linked Database from
January 1, 2001 to December 31, 2009. The SEER program consists of Medicare
beneficiaries diagnosed with cancer and currently collects data on cancer diagnoses and
therapies from 18 regional cancer registries; this covers approximately 30% of the U.S.
population.2 Our study population consisted of patients diagnosed with esophageal cancer,
which included patients diagnosed with gastric cancer of the cardia since these patients
followed esophageal treatment guidelines. Our study was limited to patients with
histologically-confirmed cancer diagnoses who were continuously enrolled in Medicare
Parts A and B in the year prior to diagnosis; diagnoses from death certificate or via autopsy
reports were not included in our study. Additionally, we narrowed our focus to patients
diagnosed with regionalized adenocarcinoma or squamous cell carcinoma (SCC).

Treatment was defined as receiving any recommended therapy for esophageal cancer—
which includes chemotherapy, radiation, surgery (esophagectomy, gastrectomy, or excision/
destruction), or a combination of one or more of these interventions. We considered and
evaluated 18 possible treatment paths (Appendix 1). Patients who received treatment were
compared with those who received no treatment on baseline demographic and clinical
characteristics. Demographic characteristics included year of diagnosis, SEER-region
(grouped into 4 geographic regions: Northeast [NE], Midwest [MW], South [S], and West
[W]; Figure 1), age, sex, race (white, black, or other [Asian, Hispanic, or Native American]),
marital status (single, married, divorced, or widowed), median household income, and at
least 12 years of education (defined using United States Census Bureau zip code data and
categorized into quartiles). Income and education were used as a proxy for socioeconomic
status. Clinical characteristics consisted of Charlson Comorbidity Index (Deyo adaptation
excluding malignancy),13 diagnosis of Barrett’s esophagus (International Classification of
Diseases, 9" editionl4 [ICD-9] code 530.85), histology (ICD-Oncology [ICD-O], 3"
edition, codes for adenocarcinoma or SCC), tumor location (ICD-O code for lower third/
cardia/abdominal, esophagus NOS, overlapping, upper third/cervical, or middle third/
thoracic) and differentiation (well/moderate, poor/undifferentiated, or unknown).

Statistical analysis

Baseline patient demographics and clinical factors were compared between the treatment
and no-treatment groups using Student’s #test for continuous variables and Pearson’s Chi-
square test for categorical variables. Multivariable logistic regression analysis was
performed to identify factors associated with lack of treatment among elderly esophageal
cancer patients. First, exploratory data analysis was performed using univariate logistic
regression. The initial model included all covariates with associations in exploratory analysis
(p< 0.25), as recommended by Hosmer and Lemeshow.® Additionally, all covariates of
clinical importance were included, regardless of statistical significance. The model was then
refined based on clinical importance of covariates and their impact on overall fit, as assessed
by likelihood ratio tests. As a result, the final logistic regression model for lack of treatment
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was adjusted for the following covariates: year of diagnosis, SEER region, age, sex, race,
marital status, median household income, at least 12 years of education, Charlson
comorbidity index, diagnosis of Barrett’s esophagus, histology, and differentiation. Overall
survival was defined as time (in months) from diagnosis to death or last follow-up date.
Survival analysis was performed using the Kaplan-Meier method comparing survival curves
with the log-rank test. Multivariable analysis was performed to examine the association
between treatment and OS while adjusting for other covariates using the Cox proportional
hazard model. Statistical significance was indicated by p-value <0.05. All data analyses and
management were performed using Stata/MP version 14 (StataCorp LP, College Station, TX,
USA).

RESULTS

A total of 5 072 regionalized esophageal cancer patients met our study inclusion criteria.
Treatment among these patients was fairly underutilized as 1 762 (34.74%) patients received
no treatment of any kind. Among those receiving treatment, the first choice was definitive
chemoradiation (48.49%), followed by surgery (16.13%), radiation alone (12.78%),
chemotherapy alone (11.9%), surgery + adjuvant (5.32%), and induction + surgery +/-
adjuvant (5.38%) (Figure 2). A higher than expected number of patients had not undergone
surgery for the following reasons: not recommended (73.36%), contraindicated (9.91%),
refused (4.78%), death before treatment (0.68%), and unknown (11.28%). Median age was
75 years (Interquartile range [IQR], 71-78 years), the vast majority of patients were white
(90.65%) and male (79.26%), and more than half of patients were married (66.82%) (Table
1). Most of tumors were located in the lower third/cardia/abdominal site (86.87%) and only
8.87% of patients were diagnosed with SCC. Patients who left their cancer untreated tended
to be older (median, 77 years of age vs 75 years of age; p< 0.001), female (23.84% vs
19.09%; p < 0.001), unmarried, non-white, and more likely to reside in the West region of
the United States (63.39% vs 43.32%, p < 0.001). Additionally, patients who did not receive
treatment had lower median income and lower education. However, there were no significant
differences observed in histology, tumor location, and differentiation between both groups of
patients.

Several factors, such as SEER region, increased age, marital status, education, and diagnosis
of Barrett’s esophagus, remained significant in the adjusted logistic regression model that
we used to identify factors associated with lack of treatment for esophageal cancer for
elderly patients. For example, while administration of treatment varied across all SEER
regions, patients from the South and West regions were more likely to not be treated
compared with those in the Northeast region (NE: ref; S: OR = 1.49, 95% CI = 1.17-1.9, p<
0.001; W: OR = 2.59, 2.14-3.13, p< 0.001) (Table 2). Not surprisingly, the odds of not
receiving treatment increased with age (65-69 years: ref; 75-79 years: OR = 1.56, 1.27-
1.93, p<0.001; =80 years: OR = 2.3, 1.86-2.84, p< 0.001) and lower education quartile
(Q4: ref; QL: OR =1.73, 1.34-2.23, p< 0.001; Q2: OR = 1.59, 1.27-2.0, p< 0.001). The
odds for lack of treatment also increased for widows (Married: ref; Widowed: OR = 1.26,
0.05-1.51, p=0.014). Conversely, patients diagnosed with Barrett’s esophagus had
decreased odds of leaving their esophageal cancer untreated (OR =0.19, 0.14-0.24, p<
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0.001). Of all, the factors associated most strongly with lack of treatment were West
geographic region and =80 years of age.

Elderly patients diagnosed with esophageal cancer who had received any type of
recommended treatment had significantly better 5-year OS compared with patients who did
not receive any treatment (log-rank, p < 0.001) (Figure 3). The 5-year OS was 13.79% (95%
Cl, 12.68-14.94%), while 5-year OS stratified by receipt of treatment was 14.92% (95% ClI,
13.55-16.36%) for treated patients and 11.07% (95% Cl, 9.3-13.01%) for untreated
patients. Median survival time is listed in Table 3. In both unadjusted and adjusted Cox
proportional hazard regression analyses, lack of treatment was associated with worse OS
compared with receiving treatment (adjusted HR = 1.43, 95% CI 1.33-1.55, p< 0.001)
(Table 4).

DISCUSSION

Trimodality therapy, which is considered standard of care for patients diagnosed with
regional esophageal cancer, was used with very few (<6%) patients in our study; in fact,
nearly 35% of patients with potentially curable esophageal cancer received no treatment for
their disease. Regional and socioeconomic disparities, increasing age, and marital and
educational status were associated with lack of treatment. It is important to note that patients
who had undergone treatment—even treatments with no curative intent—had improved
overall and cancer-specific 5-year survival rates.

Our results are supported by previous findings and illustrate a general national trend in the
management of older patients affected by this very aggressive cancer. Paulson et al. reported
that esophagectomy is underused significantly in the United States, with only 34% of the 2
386 SEER-Medicare patients with stage I, 11, and Il disease having undergone
esophagectomies in their study.16 As in our current study, Paulson and colleagues found the
racial and socioeconomic disparities were associated with lack of treatment—only 19% of
non-white patients and 28% of patients living in areas with higher poverty rates had
undergone surgery. These factors may be associated with decreased access to specialized
treatment centers, thereby resulting in under-utilization of surgical therapy. In a study that
compared national SEER registry data to both regional data from the Healthcare Association
of New York State registry and single-institution data from the University of Rochester
Medical Center (URMC), which specializes in the treatment of esophageal cancer,l” a
significantly higher percentage of patients with esophageal cancer had undergone resection
at URMC (68%) compared with the state of New York (42%) and in the United States in
general (36%). When looking only at stage I-111 disease, rate of resection at URMC was
88% compared with 44% in SEER registry patients.

Underutilization of surgery may be related to high rates of mortality and morbidity that have
been reported with esophagectomies. This is particularly relevant in elderly patients who
may have limited life expectancy. Herein, we have demonstrated that neoadjuvant concurrent
chemoradiotherapy followed by surgery is rarely administered to patients with locally
advanced disease, despite the knowledge that trimodality treatment improves survival of
these patients.18 Instead, we have found that the most common type of treatment was
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definitive chemoradiation. One factor that has potentially influenced treatment decisions
may be existence of 2 randomized trials that showed no improvement with the addition of
surgery after chemoradiation.1% 20 However, it is important to note that these trials showed
very high perioperative mortality (10%), which was much higher than the mortality rates
(0.5-4.0%) reported recently by highly specialized and high-volume centers.21-25 Taking
into account these important discrepancies, the 2007 National Comprehensive Cancer
Network (NCCN) esophageal cancer guidelines state that surgical mortality was too high in
these trials, thus making it difficult to compare survival using trimodality therapy versus
definitive chemoradiation.26 Concerns about side effects may also influence the decision to
limit treatment for elderly patients, although several recent studies have shown that
multimodality therapy can be tolerated by elderly patients. For example, Sylvie et al.
reported recently that in their study they evaluated 174 patients >70 years of age who had
undergone neoadjuvant chemotherapy followed by surgery and compared their outcomes
with those of patients <70 years of age. They found that elderly patients had pathological
complete remission and survival rates comparable with younger patients, even when less
intensive chemotherapy regimens were required. Postoperative mortality and morbidity was
also comparable among the younger and older groups, thus suggesting that age alone is not
associated with worse outcome after multimodality therapy. In fact, advances in
perioperative care, centralization of care to high-volume centers, and introduction of
minimally invasive techniques have led to a significant decrease in postoperative morbidity
after esophagectomy, which makes this option a valid possibility, even for elderly
patients.27-30 Furthermore, the introduction of newer, less toxic induction chemotherapy
regimens and safer radiotherapy delivery methods'8 have been shown to be better tolerated
and not associated with increased postoperative morbidity.31

It is puzzling that such a large number of patients in our study received no treatment of any
kind. We believe that this lack of treatment could be attributed to a nihilistic attitude towards
esophageal cancer, patient misinformation regarding modern treatment options, and lack of
physician expertise—these are all factors that can be associated with levels of income and
education. In fact, several studies have shown that socioeconomic status is closely associated
in determining treatment options for cancer patients.32:33 Patients of low socioeconomic
status are more likely to have more advanced tumors at time of diagnosis, more
comorbidities, and to be less educated about cancer and treatment options. Even in countries
where healthcare is equally accessible to the entire population, low socioeconomic status has
been shown to be associated with lower probabilities for curative treatments and lower
survival rates.® Although previous studies have shown that hospital type at time of diagnosis
influences treatment type, we did not find any association between proximity to a National
Cancer Institute-designated cancer center and treatment allocation; however, we did find
regional variations in treatment patterns. These variations may reflect differences in
treatment practices amongst physicians, as well as patient break beliefs regarding
aggressiveness of care and access to different resources. The treatment rate seems to have
increased over time, thereby suggesting possibly an improvement in access to care and
awareness among patients and physicians. Continued efforts to further educate health care
providers and patients regarding overall improved outcomes with this disease as well as
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enhanced understanding of all treatment options available is critical to change the
traditionally hopeless view brought on by a diagnosis of esophageal cancer.

Our study does have several limitations. First, Medicare is an administrative billing dataset.
It has been well documented that claims-based databases, such as Medicare, are constructed
primarily for reimbursement rather than research purposes and are susceptible to errors due
to missing or inaccurately entered codes. However, given that coding errors and missing data
should be randomly distributed across all categories, this would seem unlikely to alter the
validity of our findings. A second limitation associated with use of administrative data is
potential confounding by treatment indication. Although we tried controlling for
regionalized stage, we used the Summary Staging classification rather than the American
Joint Committee on Cancer classification since the latter was not reliably applied prior to
2004. Summary Staging is a single digit system with only 8 categories: in situ, local,
regional to lymph nodes, regional by direct extension, both regional lymph nodes and
regional extension, regional not otherwise specified, distant, and unknown. Although less
detailed, this method of staging has shown longitudinal stability for population-based cancer
registries and has been used in numerous studies. Clinical stage is also not as reliable as
pathological stage and patients may have been under-staged or over-staged in our study,
which may have potentially biased our results. Additionally, since we created so many
different treatment groups, we were unable to verify if individual patients may have had
incomplete treatment.

A final limitation of our study was the use of a study cohort that was restricted to patients
>65 years of age; this could have potentially limited the external validity of our results
across the entire age range of esophageal cancer patients. However, we chose to use the
SEER-Medicare Linked Database since esophageal cancer is a disease that is predominant in
the elderly population (median age, 67 years), thus making this an ideal source of data that
captures a sample that is representative of the majority of affected patients in the United
States. Additionally, we noted that these data have been used extensively to study many
other cancers, with results that are generalizable to younger patients.

CONCLUSION

In conclusion, a distressingly small percentage of patients in our study received accurate
treatment for potentially curable locally advanced esophageal cancer. Predictors of no
treatment for esophageal patients included region, socioeconomic status, and age. Treatment
was associated with higher overall and cancer-specific survival rates. Better awareness of
esophageal cancer and its treatment options for physicians and patients, improved access to
care, and recognition of socioeconomic barriers may improve survival rates for patients
diagnosed with this deadly disease.
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Census Regions and Divisions of the United States
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Figure 1.
Census regions and divisions of the United States.

(https://www?2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf)
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Figure 2.
Treatment groups for elderly patients diagnosed with regional esophageal cancer.
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Figure 3.

Kaplan-Meier curves of 5-year overall survival rates for older, regional esophageal cancer
patients who have received treatment compared with those who have not received treatment.
*341 patients were excluded from survival analysis due to no reliable follow-up on them.
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Demographic and clinical characteristics of older patients diagnosed with regional esophageal cancer, SEER-
MEDICARE 2001-2009

Characteristic NShor2 196 ?gztlrgi;] t g%ef.cgrpee;tze) P

Year, n (%) <0.001
2001-2003 1556 (30.68) 621 (35.24) 935 (28.25)
2004-2006 1723 (33.97) 569 (32.29) 1154 (34.86)
2007-2009 1793 (35.35) 572 (32.46) 1221 (36.89)

SEER region, n (%) <0.001
NE 1071 (21.12) 256 (14.53) 815 (25.33)
MW 611 (12.05) 130 (7.38) 481 (14.53)
S 839 (16.54) 259 (14.7) 580 (17.52)
W 2551 (50.3) 1117 (63.39) 1434 (43.32)

Age, vy, n (%) <0.001
65-69 920 (18.14) 246 (13.96) 674 (20.36)
70-74 1372 (27.05) 421 (23.89) 951 (28.73)
75-79 1325 (26.12) 465 (26.39) 860 (25.98)
>80 1455 (28.69) 630 (35.75) 825 (24.92)

Sex, n (%) <0.001
Female 1052 (20.74) 420 (23.84) 632 (19.09)
Male 4020 (79.26) 1342 (76.14) 2678 (80.91)

Race, n (%) 0.008
White 4598 (90.65) 1567 (88.93) 3031 (91.57)
Black 210 (4.14) 84 (4.77) 126 (3.81)
Other 264 (5.21) 111 (6.3) 153 (4.62)

Marital status® n (%) <0.001
Single (never married) 328 (6.68) 125 (7.37) 203 (6.32)
Married 3280 (66.82) 1048 (61.6) 2232 (69.49)
Divorced 354 (7.21) 132 (7.78) 222 (6.91)
Widowed 947 (19.29) 392 (23.1) 555 (17.28)

Median household income€, n (%) 0.025
Q1 1262 (24.88) 456 (25.88) 806 (24.35)
Q2 1274 (25.12) 460 (26.11) 814 (24.59)
Q3 1265 (24.94) 449 (25.48) 816 (24.65)
Q4 1271 (25.06) 397 (22.53) 874 (26.4)

At least 12 y of education?, n (%) <0.001
Q1 1199 (25.00) 485 (28.96) 714 (22.88)
Q2 1194 (24.9) 446 (26.63) 748 (23.97)
Q3 1204 (25.1) 373 (22.27) 831 (26.46)
Q4 1199 (25.0) 371 (22.15) 828 (26.53)

Charlson comorbidity index, n (%) <0.001
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Characteristic NShor2 196 ?gztlrgi;] t grsef.ct)Teesthze) P
0 3107 (61.26) 1309 (74.29) 1798 (54.32)

1 1092 (21.53) 241 (13.68) 851 (25.71)
>2 873(17.21) 212 (12.03) 661 (19.97)

Barrett’s Esophagus, n (%) 835(16.46)  85(4.82) 750 (22.66) <0.001

Histology, n (%) 0.053
Adenocarcinoma 4622 (91.13) 1587 (90.07) 3035 (91.69)
Squamous cell carcinoma 450 (8.87) 175 (9.93) 275(8.31)

Tumor location, n (%) 0.305
Lower third/Cardia NOS/Abdominal 4406 (86.87) 1508 (85.58) 2898 (87.55)
Esophagus NOS 148 (2.92) 54 (3.06) 94 (2.84)

Overlapping 112 (2.21) 45 (2.55) 67 (2.02)
Upper Third/Cervical 105 (2.07) 37 (2.10) 68 (2.05)
Middle Third/Thoracic 301 (5.93) 118 (6.70) 183 (5.53)

Differentiation, n (%) 0.067
Well/moderate 1694 (33.4) 552 (31.33) 1142 (34.5)
Poor/undifferentiated 2753 (54.28) 991 (56.24) 1762 (53.23)
Unknown 625(12.32) 219 (12.43) 406 (12.27)

Distance to nearest NCI, n (%) <0.001
<25 miles 2467 (48.96) 932 (53.04) 1535 (46.77)

25-49.9 miles 1028 (20.4) 349 (19.86) 679 (20.69)
250 miles 1544 (30.64) 476 (27.09) 1068 (32.54)

SEER, Surveillance, Epidemiology, and End Results; IQR, Interquartile Range; NCI, National Cancer Institute.

a, . — . .
Asian, Hispanic and Native American

bUnknown: 388 patients.

C. . . . o .
Defined using Census zip code data and categorized into quartiles.
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Factors associated with lack of treatment for older patients diagnosed with regional esophageal cancer, SEER-

MEDICARE 2001-2009

Factor OR (95% CI) p
Year

2007-2009 Reference

2001-2003 1.17 (0.99-1.37) 0.063

2004-2006 1.02 (0.87-1.2) 0.777
SEER region

NE Reference

MW 0.92 (0.7-1.21) 0.55

S 1.49 (1.17-1.9) 0.001

W 2.59(2.14-3.13)  <0.001
Age,y

65-69 Reference

70-74 1.18 (0.95-1.45) 0.131

75-79 1.56 (1.27-1.93) <0.001

>80 2.30 (1.86-2.84) <0.001
Sex

Female Reference

Male 0.92 (0.77-1.09) 0.324
Race

White Reference

Black 1.27 (0.9-1.78) 0.168

Other@ 0.88 (0.66-1.17) 0.377
Marital status?

Married Reference

Single (never married) 1.24 (0.96-1.62) 0.105

Divorced 1.25(0.96-1.62) 0.102

Widowed 1.26 (1.05-1.51) 0.014
Median household income€

Q4 Reference

Q3 1.05(0.85-1.31) 0.634

Q2 0.87 (0.68-1.11)  0.259

Q1 0.84 (0.64-1.11) 0.218
At least 12 y of education®

Q4 Reference

Q3 1.19 (0.97-1.46)  0.096

Q2 1.59 (1.27-2.00)  <0.001

Q1 1.73 (1.34-2.23) <0.001

Charlson comorbidity index
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Factor OR (95% CI) p
0 Reference
1 0.37 (0.31-0.44)  <0.001
>2 0.4 (0.33-0.49)  <0.001
Barrett’s Esophagus 0.19 (0.14-0.24) <0.001
Histology
Adenocarcinoma Reference 0.398
Squamous cell carcinoma 0.9 (0.72-1.14)
Differentiation
Well/moderate Reference
Poor/undifferentiated 1.06 (0.92-1.22) 0.453
Unknown 1.04 (0.83-1.3) 0.722

SEER, Surveillance, Epidemiology, and End Results; OR, Odd Ratio; CI, Confidence Interval.

a. . . . . .
Asian, Hispanic, and Native American.

bUnknown: 388 patients.

Defined using United States Census Bureau zip code data and categorized into quartiles.
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TABLE 3
Overall survival for older patients diagnosed with regional esophageal cancer, SEER-MEDICARE 2001-2009

Survival type Median survival (IQR), months
Overall survival 13.15 (5.98-29.26)
Treatment group 14.99 (7.63-32.91)
No treatment group 8.48 (3.19-22.06)

IQR, Interquartile range.
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TABLE 4
Overall survival for older patients diagnosed with regional esophageal cancer, SEER-MEDICARE 2001-2009

Survival type Unadjusted HR (95% CI) p Adjusted HRL (95% CI) p
Treatment group Reference Reference
No treatment group 1.47 (1.37-1.57) <0.001 1.43 (1.33-1.55) <0.001

HR, hazard ratio; CI, confidence interval.

'ZAdjusted for year of diagnosis, SEER region, age, sex, race, marital status, income, education, Charlson comorbidity index, Barrett’s esophagus,
histology, tumor location, and grade.
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