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Abstract

Background and Aims—Endoscopic treatment of early esophageal cancer provides an
alternative to esophagectomy, which older patients may not tolerate. Population-based data
regarding short-term outcomes and recurrence after endoscopic treatment for esophageal cancer
are limited. We compared short-term outcomes, treated recurrence, and survival after endoscopic
versus surgical therapy for early esophageal cancers in an older population.

Methods—We conducted a retrospective cohort study identifying patients aged =66 years with
Tis or T1a tumors without nodal involvement diagnosed from 1994 to 2011 from the linked
Surveillance, Epidemiology and End Results (SEER)-Medicare database.

Results—Out of 2193 patients, 41% (n = 893) underwent esophagectomy and 12% (n = 255)
underwent endoscopic treatment within 6 months of diagnosis. Those treated endoscopically were
older and more likely to have a Charlson comorbidity score =2. A composite endpoint,
hospitalization and/or adverse events at 60 days, was higher in surgical patients than the
endoscopic treatment group (30% vs. 12%, p<0.001). In a Cox model stratified by histology,
adjusting for other factors, endoscopic treatment was associated with an improved 2-year survival
(hazard ratio [HR], 0.51; 95% CI, 0.36 — 0.73)

Conclusions—In this older population, a composite short-term endpoint was worse in the
surgical group. Endoscopic treatment was associated with improved survival through 2 years.
These results suggest that endoscopic treatment is a reasonable approach for early esophageal
cancers in the elderly.

Corresponding Author: Dr. Linda C. Cummings, University Hospitals Case Medical Center, 11100 Euclid Avenue, Cleveland, OH
44106-5066. linda.cummings@case.edu; Phone: (216) 844-3217.

Specific author contributions: Linda C. Cummings: conception and design of the study, funding, IRB, statistical analysis,
interpretation of results, and manuscript preparation; Tzuyung Doug Kou: computer analysis, statistical analysis, and manuscript
preparation; Mark Schluchter: study design, statistical analysis, interpretation of results, and manuscript preparation; Amitabh Chak:
study design, interpretation of results, and manuscript preparation; Gregory S. Cooper: study design, interpretation of results, and
manuscript preparation. All authors have approved the final draft submitted.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cummings et al. Page 2

Introduction

Esophageal cancer carries a poor prognosis, with a 40% 5-year survival rate for localized
disease.! In the United States, this cancer predominantly affects older individuals, with a
median age at diagnosis of 67.2 Although esophagectomy provides the best chance of cure
for early Stage | esophageal cancer (TLNOMO) and high-grade dysplasia (TisNOMO), it is a
technically demanding, invasive operation with potentially high rates of short-term mortality
(7%-13%)?3 and morbidity. In elderly patients who often have comorbid conditions, short-
term risks may outweigh the benefit of long-term cure offered by esophagectomy.
Endoscopic treatment (ET) with resection, often performed with ablation, is gaining
acceptance and may be better tolerated in elderly patients. Endoscopic treatment can
particularly be used for high-grade dysplasia and superficial cancers confined to the lamina
propria or muscularis mucosae (T1a) due to low likelihood of lymph node metastasis.*
Endoscopic methods may, however, raise concerns about inadequate resection because they
yield markedly limited tissue specimens compared with esophagectomy. Assessment of
tumor depth of invasion and nodal involvement by EUS may guide treatment approach.®

Previous research assessing esophagectomy in older patients has not compared its
effectiveness with endoscopic treatment. We therefore aimed to compare short-term and
long-term outcomes among older patients undergoing endoscopic treatment versus
esophagectomy. We hypothesized that endoscopic treatment of early esophageal cancer
provides comparable long-term outcomes and favorable short-term outcomes compared with
esophagectomy in elderly patients. Our primary outcome was 2-year survival. Other
outcomes of interest included hospitalizations, adverse events, and death at 60 days; need for
dilation; and use of EUS.

Methods

We performed a retrospective cohort study using the Surveillance, Epidemiology and End
Results (SEER) tumor registry data linked to Medicare claims (SEER-Medicare) to identify
patients with early esophageal cancer or high-grade dysplasia. The study protocol was
approved by the University Hospitals Case Medical Center Institutional Review Board and
the National Cancer Institute (NCI).

Data Sources

NCI’s SEER program provides reliable data regarding cancer incidence from cancer
registries which, after its latest expansion in 2010, now covers approximately 28% of the
U.S. population.® SEER collects data regarding patients with a confirmed cancer diagnosis
including demographic information, presenting stage, lymph node involvement, histology,
surgery and radiation treatment within 4 months of diagnosis, and survival. Linkage of
SEER to Medicare claims data allows identification of comorbidities and treatment beyond
the first 4 months after cancer diagnosis. Procedures can be identified in SEER and from
Medicare hospital inpatient claims (MedPAR), physician-supplier claims (National Claims
History, NCH), or Standard Analytical File (SAF) outpatient claims. Procedures in MedPAR
are identified through International Classification of Diseases, 9th revision-clinical
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modification (ICD-9-CM) procedure codes. Procedures from NCH and SAF are identified
through Current Procedural Terminology (CPT) codes.

Study Population

Measures

Patients with incident cases of high-grade dysplasia or early esophageal cancer diagnosed
between 1994 and 2011 who underwent esophagectomy or endoscopic treatment within 6
months of diagnosis were identified. In order to capture comorbid conditions and outpatient
procedures, patients had to participate in Medicare Part A and B from 6 months before
diagnosis until 9 months after diagnosis or death. Patients aged =66 at diagnosis were
included to assess comorbid conditions and to evaluate use of EUS before cancer diagnosis.
We excluded patients enrolled in a Health Maintenance Organization (HMO) from 6 months
before to 3 months after cancer diagnosis, due to incomplete claims data; patients not
enrolled in Medicare Part B, due to lack of outpatient claims data; and patients with prior
cancer.

Patient, Hospital, and Tumor Characteristics—Patient demographic characteristics
including age, race, marital status, SEER registry, and gender were obtained from SEER.
Cases with anatomical site recorded as esophagus were included. Histology as reported by
ICD-0-3 coding was classified as adenocarcinoma or squamous cell carcinoma according to
the Collaborative Stage Data Collection System Version 02.04.” Cases with tumor depth
classified as in situ (Tis) or extending into the mucosa (T1a) were included based on SEER
variables for tumor extension (e10ex1 for cases diagnosed 1994-2003, coded as 00 or 10-12
and csex1 for cases diagnosed 2004-2011, coded as 000, 100, 110, or 120). Cases with T1b
and greater tumor depth, lymph node involvement, or metastatic disease at presentation were
excluded.

Geographic Characteristics—County-level Area Health Resources Files (AHRF)
data regarding education (% residents with a college education) and median income were
used as proxy for socioeconomic status. County-level gastroenterologist and primary care
provider density per 1000 population were characterized using AHRF data. Cases missing
AHRF data were excluded. AHRF data were categorized into quartiles due to their skewed
distribution. SEER registries were grouped into 4 geographic regions (Northeast, Midwest,
South, and West).

Comorbidities—A modified version of the Deyo adaptation of the Charlson
comorbidity index was used to identify comorbid conditions using ICD-9-CM diagnosis
codes from inpatient, outpatient, and physician-supplier claims.8 Malignancy was excluded
from the Charlson calculation.

Treatment Approach—Patients with early esophageal cancer undergoing
esophagectomy or endoscopic treatment (ablation, local tumor destruction, or endoscopic
mucosal resection) from 1 month before 6 months after diagnosis were included. Because
use of both SEER (which records the most invasive cancer-directed treatment) and Medicare
claims may enhance identification of cancer surgery,? patients receiving endoscopic
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treatment according to SEER with no Medicare claims for esophagectomy 1 month before 6
months after cancer diagnosis were classified in the endoscopic treatment group. Treatment
approach was also identified from Medicare inpatient, outpatient, and physician-supplier
claims. Patients undergoing both endoscopic treatment and esophagectomy within 6 months
of diagnosis were included in the esophagectomy group. Procedure codes used to identify
treatment approach (Supplementary Table 1) include ones suggested by the ASGE
Technology Committee to be the most applicable for endoscopic treatment.10 Radiation
therapy as first course of treatment was assessed through SEER (variable radl) and
demonstrated high concordance (i statistic = 0.802) with receipt of radiation in Medicare
claims as identified through a previously published algorithm.11

EUS—Receipt of EUS was assessed within 30 days before diagnosis to 3 months after
diagnosis as in a previous study from our group.12 EUS was identified from outpatient and
physician-supplier files with the following CPT codes: 43231, 43232, 43242, 43259, 76975.

Short-term Outcomes—Hospital admission was defined as admission to an acute care
hospital within 60 days of discharge after hospitalization (for esophagectomy) or procedure
(for endoscopic treatment). Admissions to skilled nursing care, rehabilitation facilities, and
long-term care hospitals were excluded. Adverse events within 60 days identified from
inpatient, outpatient, and physician-supplier claims included post-procedural interventions;
as previously suggested,13 they are closely associated with severe adverse events. Adverse
events were identified using the following ICD-9-CM diagnosis codes and procedure codes
(ICD-9-CM and CPT): hemorrhage complicating a procedure (998.1), accidental puncture or
laceration during a procedure (998.2), retrieval of retained foreign body (CPT 49085; ICD-9
54.92), management of postoperative shock/hemorrhage (ICD-9 39.98), management of
abdominal infection (CPT 49020, 49021, 49040, 49041, 49060, 49061, 49080, 49081,
75989; ICD-9 54.0, 54.91, 54.19), repair of an organ injury/laceration (CPT 38100, 44602,
44603; ICD-9 31.71, 33.41, 41.5, 42.82, 44.61, 46.71, 46.73, 50.61, 51.91), reoperative
laparotomy (CPT 49002, 49000, 49010; ICD-9 54.12, 54.11, 54.21), management of wound
adverse event (CPT 10060, 10061, 10120, 10121, 10140, 10180, 12020, 13160, 97601,
97602; ICD-9 54.61, 86.22), and management of bowel obstruction (CPT 44050). An a
priori composite short-term outcome measure, defined as hospitalization and/or adverse
event within 60 days, was evaluated to comply with NCI policy which bars reporting of
events with frequency <11. Perioperative mortality was defined as death occurring within 60
days of esophagectomy or endoscopic treatment.

Dilation—Endoscopic dilation within 6 months of esophagectomy or endoscopic
treatment was evaluated from inpatient, outpatient, and physician-supplier files. The
following codes were used to identify dilation: CPT 43220, 43249, 43226, 43248, 43450,
43453, 43456; ICD-9 42.92.

Treated Recurrence—Similar to a previously published algorithm for identifying
cancer relapse,* treatment for recurrent disease was assessed by receipt of chemotherapy
and/or radiation >6 months after endoscopic or surgical treatment. Receipt of chemotherapy
was identified from MedPAR, physician-supplier, and SAF files with the following codes:
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chemotherapy administration (99.25), antineoplastic chemotherapy encounter (VV58.11),
cancer chemotherapy follow-up (V67.2), convalescence and palliative care after
chemotherapy (V66.2), outpatient or physician administration of chemotherapy (Q0083 —
Q0085), chemotherapeutic agents (Healthcare Common Procedure Coding System codes
J9000 - J9999), and revenue center codes (0331, 0332, 0335). Radiation therapy was
identified with ICD-9 codes 92.2, VV58.0, V66.1, and V67.1, CPT codes 77xxx, and revenue
center codes 0330 and 0333. The proportion of patients receiving endoscopic treatment
within the first 6 months of diagnosis who subsequently underwent esophagectomy was
assessed.

Statistical Analysis

Results

Pearson’s chi-square test or Fisher’s exact test was used to compare categorical variables
among treatment groups. Continuous variables were compared using parametric or
nonparametric tests as appropriate. Survival was measured from cancer diagnosis to death or
last follow-up through December 31, 2013. Kaplan-Meier curves were generated to compare
survival between treatment groups; the log-rank test was used to compare survival curves.
Cox proportional hazards models were used to evaluate treatment approach and other
covariates and their association with survival time. Due to the known association between
histology and long-term survival, our primary analysis was a Cox model stratified by
histology. We included all tracked covariates in multivariable models as they were felt to be
clinically meaningful. Potential proportional hazards assumption violations were assessed by
testing for the interaction of covariates with time and through visual inspection of Kaplan-
Meier curves and log[-log(survival)] versus survival time plots. For 2-year survival analysis,
patients’ survival times were censored at 2 years. To assess effects of perioperative mortality
or timing of diagnosis on long-term survival, multivariable Cox models stratified by
histology censoring patients dying within 60 days of the procedure or limiting the cohort to
patients diagnosed from 2002 to 2009 were developed. Data were analyzed using SAS
software version 9.3 (Cary, NC). As a secondary analysis, a propensity score (PS) model
was used to adjust for potential selection bias because of nonrandom treatment allocation.
Propensity scores, the predicted probability of receiving endoscopic treatment,15 were
generated through non-parsimonious logistic regression models incorporating all observed
covariates evaluated in the multivariable Cox proportional hazards models. Endoscopic
treatment and esophagectomy patients were matched 1:1 by propensity scores using a
previously described matching algorithm.16

From SEER-Medicare data, we identified 38,519 patients with esophageal cancer, including
2,193 patients with early stage esophageal cancer (Tis, T1a) who met our inclusion and
exclusion criteria. Figure 1 displays stepwise cohort identification. Among 2193 patients,
41% (n = 893) primarily underwent esophagectomy and 12% (n = 255) underwent
endoscopic treatment within 6 months of diagnosis. Of the remaining 1,045 patients who did
not receive either treatment, 58% (n = 610) received radiation therapy as a first course of
treatment. The mean follow-up time was 3.5 years (standard deviation [SD], 3.6 years) and
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was longer among patients undergoing esophagectomy (5.0 years, SD 4.1 years) or
endoscopic treatment (4.3 years, SD 2.4 years).

Baseline demographic characteristics by treatment approach are presented in Table 1.
Patients who did not receive esophagectomy or endoscopic treatment were more likely to be
non-white and more likely to receive radiation than patients who were treated with
esophagectomy or endoscopic treatment. Among patients receiving endoscopic or surgical
treatment, there were no significant differences with respect to gender, racial makeup,
histology, SEER registry, county-level physician density, or county-level education and
income. However, endoscopically treated patients were older than those undergoing
esophagectomy and were more likely to have Tis tumors and Charlson score >2. Within the
esophagectomy and endoscopic treatment groups, among those receiving radiation (19% and
14%, respectively), the vast majority (>94%) had T1a tumors. Over the study period, the rate
of endoscopic treatment increased over time, with 91% of endoscopic cases occurring in
2002 or later. Use of EUS varied among treatment groups; only 17% (n=182) of patients not
receiving esophagectomy or endoscopic treatment underwent EUS, compared with 41% (n =
367) of esophagectomy patients and 59% (n = 151) of endoscopically treated patients.

Short-Term Outcomes and Treated Recurrence

A composite endpoint of hospitalization and/or adverse events at 60 days after the procedure
was significantly higher in the esophagectomy group (30%, n = 265) than the endoscopic
treatment group (12%, n = 30; p<0.001). The rate of dilation was higher in the
esophagectomy group (25%, n = 220) than the endoscopic treatment group (15%, n = 39;
p<0.01). The rate of death at 60 days was significantly higher in the esophagectomy group
(4%) than the endoscopic treatment group (humbers suppressed due to counts <11). There
was no difference in the rate of treated recurrence in the esophagectomy group (16%,
n=139) and the endoscopic treatment group (13%, n=32; p=0.23). Among patients treated
endoscopically, 15 subsequently underwent esophagectomy >6 months after cancer
diagnosis.

Overall Long-Term Survival

Kaplan-Meier curves showing overall survival by treatment approach up to 2 years after
diagnosis are shown in Figure 2. There were significant differences in unadjusted 2-year
survival by treatment approach (p<0.001 by log-rank test). 2-year unadjusted survival was
71% in the esophagectomy group and 84% in the endoscopic treatment group among
adenocarcinoma patients compared with 60% and 76%, respectively, among squamous cell
carcinoma patients. The results of the Cox model stratifying by histology adjusted for other
factors are presented in Table 2. Endoscopic treatment was associated with decreased
mortality (HR, 0.51; 95% CI, 0.36 — 0.73). Increasing age and receipt of radiation were
independent predictors of mortality. Cases diagnosed from 2002 to 2009 and Tis lesions
were associated with a decreased risk of death.

We conducted several sensitivity analyses to assess the robustness of our results. A Cox
model censoring patients dying within 60 days of the procedure developed to evaluate the
impact of perioperative mortality on long-term survival demonstrated that endoscopic
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treatment was associated with decreased mortality through 2 years after adjusting for other
factors (HR, 0.61; 95% CI, 0.45 — 0.85). Among patients matched 1:1 by treatment approach
based on propensity scores, endoscopic treatment remained associated with decreased
mortality (HR, 0.59; 95% CI, 0.41 — 0.86). Among patients diagnosed between 2002 and
2009 (a time period accounting for most endoscopically treated cases), endoscopic treatment
was associated with decreased mortality (HR, 0.51; 95% CI, 0.36 — 0.74) after adjusting for
other factors.

Discussion

The current study compared short-term and long-term outcomes in elderly patients
undergoing treatment for early esophageal cancer. We demonstrated favorable short-term
and long-term outcomes in patients undergoing endoscopic treatment compared with
surgical resection. Previous studies evaluating the morbidity and mortality associated with
esophageal cancer resection among elderly patients used varying age cutpoints between 65
and 75.17-20 Some data have demonstrated increased risk of cardiopulmonary adverse events
in older patients after esophagectomy, but no difference in operative or long-term mortality
compared with younger patients.1’- 18 In contrast, one study reported an 11% 30-day
mortality rate after esophagectomy in a Medicare population compared with 4% to 7% in
younger cohorts.20 A study of patients aged =70 undergoing esophagectomy for esophageal
cancer (predominantly adenocarcinoma) reported a 5-year survival rate of 24%.17 A recent
single center study found no increase in adverse events in patients aged =75 undergoing
endoscopic mucosal resection for Barrett’s esophagus lesions compared with younger
patients.2!

In our study, only 52% of 2193 patients with early disease underwent esophagectomy or
endoscopic treatment within the first 6 months. The proportion of non-white patients was
higher among patients not receiving esophagectomy or endoscopic treatment (Table 1). This
finding may reflect the lower proportion of adenocarcinomas (which typically affect white
patients) among this group, although previous studies have demonstrated underuse of
surgery among potentially resectable patients with esophageal cancer, particularly in non-
white patients.22: 23

In the current study, among patients not receiving esophagectomy or endoscopic treatment,
58% (n=610) received radiation therapy as a first course of treatment. However, radiation
therapy is not part of the treatment algorithm in the National Comprehensive Cancer
Network (NCCN) guidelines for node-negative cancers with Tis or T1a disease.2*
Presumably these patients were not deemed surgical candidates, were not offered endoscopic
treatment, or declined surgery. Patients in this group were more likely to have Charlson
score =2 (10%, n=109) than those in the endoscopic treatment and surgery groups. Among
patients receiving endoscopic or surgical treatment, radiation therapy was independently
associated with increased mortality. This finding is consistent with previous analyses not
focused on the elderly comparing endoscopic and surgical treatment for early esophageal
cancers.25-27
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The unadjusted 2-year survival among adenocarcinoma patients in the current study was
71% in the esophagectomy group and 84% in the endoscopic treatment group. Direct
comparison with other studies is challenging due to differences in setting, patient selection,
and outcome measurement. Our results compare favorably to previous SEER-Medicare
analyses reporting 53% to 57% 1-year survival after esophagectomy for locoregional cancer;
however, one of those studies measured survival from the date of surgery rather than date of
cancer diagnosis.3 28 On the other hand, 5-year survival after esophagectomy for Stage |
esophageal adenocarcinoma has been reported to be as high as 81% to 95% in tertiary center
case series.29-31

As in other studies,2>-27. 32 we found that increasing age was an independent predictor of
mortality. Although Steyerberg et al32 found that increasing comorbidity was associated with
increased risk of death, Charlson score =2 was not an independent predictor of mortality in
our stratified Cox model through 2 years. In our study, endoscopic treatment was associated
with better survival through 2 years. This finding could reflect better tolerability of this less-
invasive procedure or the lower proportion of T1a lesions. Perioperative mortality does not
explain improved long-term survival in the endoscopic treatment group because survival
analysis censoring patients who died perioperatively still demonstrated decreased mortality
with endoscopic treatment. Beyond the first 2 years after cancer diagnosis, endoscopically
treated patients may have been more likely to die from non cancer-related causes especially
considering they were more likely to have Charlson score =2. Our selection of 2-year
survival as an outcome encompassed a time period after diagnosis during which many
recurrences would probably have been captured.33

The overall rate of EUS was 32%, or 700 of 2193 patients in our cohort. EUS was more
frequently performed in patients receiving esophagectomy (41%) and endoscopic treatment
(59%). In previous SEER-Medicare studies which also included patients with more
advanced stage, only 16% to 21% of patients undergoing esophagectomy and 12% to 22%
of patients with in situ or localized disease underwent EUS.12: 34 However, the rate of EUS
among patients with early disease undergoing esophagectomy was not reported. Although
accuracy of EUS in early esophageal cancers has been debated, with some proposing that
endoscopic resection should be used as a primary staging modality,3® a more recent meta-
analysis demonstrated that EUS had 85% sensitivity and 87% specificity for staging Tla
tumors compared with final staging by endoscopic mucosal resection or surgical resection.?

We found that short-term outcomes including dilation, a composite endpoint of
hospitalizations and/or adverse events at 60 days, and perioperative deaths were significantly
higher in the esophagectomy group. We examined short-term mortality at 60 days because
30-day mortality may not provide a complete assessment after esophagectomy.36 We
assessed dilation within 6 months of treatment as these procedures would likely reflect
treatment of dysphagia secondary to anatomotic or post-endoscopic resection stricture rather
than palliation of recurrent malignant disease. Hospitalizations, adverse events, and dilation
potentially impact health-related quality of life; indeed, major postoperative adverse events
have been shown to have a long-term impact on health-related quality of life after
esophagectomy.3” Our results suggest that, over the short term, esophagectomy for early

Gastrointest Endosc. Author manuscript; available in PMC 2017 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cummings et al.

Page 9

esophageal cancer in elderly patients is associated with greater morbidity and potentially
greater mortality.

Our study is unique in several respects. Although other studies have compared long-term
outcomes after endoscopic treatment versus surgery, they have not focused on elderly
patients, in whom surgical risks are potentially greater. Our study is unusual in its evaluation
of short-term outcomes at a population level. We also assessed use of EUS and dilation in
this population. Because SEER captures approximately one fourth of the U.S. population,
our results can likely be generalized to the elderly.

Despite its strengths, the study had several limitations. Claims data lack detailed clinical
information and do not capture patient preferences or patient characteristics such as frailty
which may impact decision-making regarding treatment approach. Most likely, not all
endoscopically treated cases were identified because endoscopic mucosal resection lacks
unique 1CD-9-CM procedure codes or CPT codes. Due in part to NCI’s data confidentiality
policy, we were unable to adjust for esophagectomy volume, which may have impacted
mortality. Adverse events were likely undercoded; we focused on temporally correlated
adverse events requiring intervention, as these may be more likely to occur in administrative
data.13 Nonetheless, because codes used to identify adverse events were not specific to
endoscopy or esophagectomy, without access to medical records we cannot definitively
ascribe these codes to treatment approach. Finally, our ability to detect differences in
outcomes between treatment groups was limited by the relatively small number of patients
receiving endoscopic treatment within each histology.

In summary, in this elderly population, esophagectomy for early esophageal cancer was
associated with worse short-term and long-term outcomes. Based on our results, endoscopic
treatment may be a preferred approach for early esophageal cancers in the elderly. Future
studies could compare health-related quality of life in older patients undergoing endoscopic
versus surgical treatment for early esophageal cancers or evaluate costs associated with these
treatment strategies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
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Stepwise patient selection flowsheet. Percentage in parentheses indicates the proportion of

patients excluded at each step. HMO, Health Maintenance Organization; AHRF; Area

Health Resources Files

Gastrointest Endosc. Author manuscript; available in PMC 2017 August 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Cummings et al.

+ Censored

Log-Rank test: P< .001

Product-Limit Survival Estimates

1.0 4

8 0 T T Tremwesagec o
2
S 064
[
o
e
[
n

02+

0.0

T T T
00 0S 10
Time in Years from Diagnosis
[Groups ET ——— Surgery|

Figure 2.

Page 14

Kaplan-Meier overall survival curves for patients undergoing endoscopic treatment versus

surgical resection for early esophageal cancer. ET, Endoscopic
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Table 2

Cox model stratified by histology identifying predictors of overall mortality (2-year survival)

Univariable Multivariable
Variable
HR (95%CI) P value HR (95%Cl) P value

ET vs. surgery 0.57(0.43,0.77) | 0.0002 | 0.51(0.36,0.73) | 0.0002
Age at diagnosis 1.04 (1.02,1.06) | <0.0001 | 1.07 (1.04,1.09) | <0.0001
Female gender vs. male 0.80 (0.61, 1.04) 0.10 0.75 (0.55, 1.03) 0.07
Black/Other race vs. white 1.18 (0.81, 1.71) 0.40 1.10(0.71,1.71) | 0.67
Tisvs. Tla 0.55 (0.38, 0.81) 0.002 0.65 (0.44, 0.98) 0.04
Charlson Score

0 Reference Reference

1 1.08 (0.84, 1.40) 0.55 1.10 (0.81,1.49) | 0.54

>2 1.52(1.01,2.29) | <0.05 | 1.54(0.93,253) | 0.09
Receipt of radiation 1.74 (1.36, 2.21) | <0.0001 | 1.52 (1.14,2.03) 0.004
SEER Registry Region

Northeast Reference Reference

Midwest 1.12(0.78,1.62) | 054 | 1.20(0.68,2.10) | 0.53

South 156 (1.13,2.15) | 0.007 | 1.59(0.97,2.60) | 0.07

West 1.15(0.87,1.54) | 033 | 1.40(0.85,2.31) | 0.19
Education’

Q1: 0-<13.6 1.70 (1.21,2.40) | 0002 | 0.91(0.49,1.71) | 0.77

Q2: 13.6-<18.5 1.41(1.01,1.97) | <005 | 1.19(0.71,1.99) | 052

Q3:18.5-<23.2 1.60 (1.17, 2.18) 0.003 1.42 (0.93, 2.16) 0.10

Q4:23.2-45.7 Reference Reference
Income*

Q1: $0-<$46,452 1.76 (1.29,2.42) | 0.0004 | 2.01(1.09,3.72) | 0.03

Q2: $46,452—<$53,438 1.47 (1.08, 2.01) 0.02 1.07 (0.63, 1.80) 0.81

Q3: $53,438-<$63,611 1.26(0.91,1.74) | 016 | 0.99(0.61,1.62) | 0.97

Q4: 2$64,611 Reference Reference
Gastroenterologist density (per 1,000 residents)

Q1: 0-<0.026 1.23(0.91,1.67) | 018 | 0.94(0.58 155 | 0.82

Q2: 0.026-<0.042 0.95(0.69,1.30) | 073 | 0.91(0.57,1.44) | 0.68

Q3: 0.042-<0.066 1.17 (0.87, 1.58) 0.30 1.11 (0.74, 1.66) 0.61

Q4:0.066-0.183 Reference Reference
Primary Care Provider Density (per 1,000 residents)

Q1: 0-<0.183 1.11(0.81,1.50) | 052 | 0.95(0.47,1.94) | 0.89

Q2:0.183-<0.263 1.16 (0.85, 1.58) 0.36 1.29 (0.71, 2.33) 0.41

Q3: 0.263-<0.352 1.03(0.76,1.39) | 086 | 1.63(1.01,2.63) | 0.04

Q4:0.352-0.851

Reference

Reference
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Univariable Multivariable
Variable
HR (95%Cl) P value HR (95%Cl) P value
Diagnosis 2002-2009 vs. 1994-2001 | 0.63 (0.50, 0.78) | <0.0001 | 0.62 (0.47,0.81) | <0.001

ET, Endoscopic Treatment
HR, Hazard Ratio

Cl, Confidence Interval
Q, Quartile

fMean % residents in zip code with college education

7 - A
Mean zip code median income
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