Wo

trointestinal Oncology

World | Gast

/

Baishideng Publishing Group Inc



Oncology

World Journal of
(]- ¢ Gastrointestinal

Contents Monthly Volume 14 Number 2 February 15, 2022
EDITORIAL
369 Anal human papilloma viral infection and squamous cell carcinoma: Need objective biomarkers for risk

assessment and surveillance guidelines

Shenoy S

REVIEW
375 Microbiome and colorectal carcinogenesis: Linked mechanisms and racial differences

Tortora SC, Bodiwala VM, Quinn A, Martello LA, Vignesh S

396 Gastric epithelial histology and precancerous conditions

Yang H, Yang WJ, Hu B

MINIREVIEWS
413 Small bowel adenocarcinoma: An overview
Khosla D, Dey T, Madan R, Gupta R, Goyal S, Kumar N, Kapoor R
423 Relation between skeletal muscle volume and prognosis in rectal cancer patients undergoing neoadjuvant
therapy
De Nardi P, Giani A, Maggi G, Braga M

434 Multimodal treatment in oligometastatic gastric cancer

Chevallay M, Wassmer CH, Iranmanesh P, Jung MK, Monig SP

ORIGINAL ARTICLE
Basic Study

450 Frankincense myrrh attenuates hepatocellular carcinoma by regulating tumor blood vessel development
through multiple epidermal growth factor receptor-mediated signaling pathways

Zheng P, Huang Z, Tong DC, Zhou Q, Tian S, Chen BW, Ning DM, Guo YM, Zhu WH, Long Y, Xiao W, Deng Z, Lei YC,
Tian XF

478 Comprehensive molecular characterization and identification of prognostic signature in stomach
adenocarcinoma on the basis of energy-metabolism-related genes

Chang JJ, Wang XY, Zhang W, Tan C, Sheng WQ, Xu MD

Clinical and Translational Research

498 Association and prognostic significance of alpha-L-fucosidase-1 and matrix metalloproteinase 9 expression
in esophageal squamous cell carcinoma

Yu XY, Lin SC, Zhang MQ, Guo XT, Ma K, Wang LX, Huang WT, Wang Z, Yu X, Wang CG, Zhang LJ, Yu ZT

WJGO | https://www.wjgnet.com I February 15,2022 | Volume14 | Issue2 |

Jaishideng®



World Journal of Gastrointestinal Oncology

Contents

Monthly Volume 14 Number 2 February 15, 2022

511

525

Retrospective Study

Chemotherapy predictors and a time-dependent chemotherapy effect in metastatic esophageal cancer
Midthun L, Kim S, Hendifar A, Osipov A, Klempner SJ, Chao J, Cho M, Guan M, Placencio-Hickok VR, Gangi A, Burch M,
Lin DC, Waters K, Atkins K, Kamrava M, Gong J

Predictive value of serum alpha-fetoprotein for tumor regression after preoperative chemotherapy for
rectal cancer

Zhang DK, Qiao J, Chen SX, Hou ZY, Jie JZ

533

SYSTEMATIC REVIEWS

Endoscopic ultrasound-guided ablation of solid pancreatic lesions: A systematic review of early outcomes
with pooled analysis

Spadaccini M, Di Leo M, lannone A, von den Hoff D, Fugazza A, Galtieri PA, Pellegatta G, Maselli R, Anderloni A,
Colombo M, Siersema PD, Carrara S, Repici A

543

LETTER TO THE EDITOR

Prevention of late complications of endoscopic resection of colorectal lesions with a coverage agent:
Current status of gastrointestinal endoscopy

Miao YD, Tang XL, Wang JT, Mi DH

JBaishideng®

WJGO | https://www.wjgnet.com I February 15,2022 | Volume14 | Issue2



World Journal of Gastrointestinal Oncology

Contents

Monthly Volume 14 Number 2 February 15, 2022

ABOUT COVER

Editorial Board Member of World Journal of Gastrointestinal Oncology, Filippo Lococo, MD, PhD, Assistant Professor,
Department of Thoracic Surgery, Catholic University, Rome 00168, Italy. filippo_lococo@yahoo.it

AIMS AND SCOPE

The primary aim of World Journal of Gastrointestinal Oncology (WJGO, World | Gastrointest Oncol) is to provide
scholars and readers from various fields of gastrointestinal oncology with a platform to publish high-quality basic
and clinical research articles and communicate their research findings online.

WJGO mainly publishes articles reporting research results and findings obtained in the field of gastrointestinal
oncology and covering a wide range of topics including liver cell adenoma, gastric neoplasms, appendiceal
neoplasms, biliary tract neoplasms, hepatocellular carcinoma, pancreatic carcinoma, cecal neoplasms, colonic
neoplasms, colorectal neoplasms, duodenal neoplasms, esophageal neoplasms, gallbladder neoplasms, efc.

INDEXING/ABSTRACTING

The WJGO is now indexed in Science Citation Index Expanded (also known as SciSearch®), PubMed, PubMed
Central, and Scopus. The 2021 edition of Journal Citation Reports® cites the 2020 impact factor (IF) for WJGO as
3.393; IF without journal self cites: 3.333; 5-year IF: 3.519; Journal Citation Indicator: 0.5; Ranking: 163 among 242
journals in oncology; Quartile category: Q3; Ranking: 60 among 92 journals in gastroenterology and hepatology;
and Quartile category: Q3. The WJGO'’s CiteScore for 2020 is 3.3 and Scopus CiteScore rank 2020: Gastroenterology
is 70/136.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ying-Y7 Yuan; Production Department Director: Xiang Ii; Editorial Office Director: Ya-Juan Ma.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastrointestinal Oncology https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1948-5204 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
February 15, 2009 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Monjur Ahmed, Florin Burada https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/1948-5204/ editorialboard.htm https:/ /www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
February 15, 2022 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

JBaishideng®

WJGO | https://www.wjgnet.com 111 February 15,2022 | Volume14 | Issue2


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-5204/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

i

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.4251/wjgo.v14.i2.511

World Journal of
Gastrointestinal
Oncology

World | Gastrointest Oncol 2022 February 15; 14(2): 511-524

ISSN 1948-5204 (online)

Retrospective Study

ORIGINAL ARTICLE

Chemotherapy predictors and a time-dependent chemotherapy effect
in metastatic esophageal cancer

Lauren Midthun, Sungjin Kim, Andrew Hendifar, Arsen Osipov, Samuel J Klempner, Joseph Chao, May Cho,
Michelle Guan, Veronica R Placencio-Hickok, Alexandra Gangi, Miguel Burch, De-Chen Lin, Kevin Waters,
Katelyn Atkins, Mitchell Kamrava, Jun Gong

ORCID number: Lauren Midthun
0000-0001-8324-9458; Sungjin Kim
0000-0002-1150-703X; Andrew
Hendifar 0000-0002-2079-9177; Arsen
Osipov 0000-0002-9000-7040; Samuel
J Klempner 0000-0002-4062-0808;
Joseph Chao 0000-0002-1809-504X;
May Cho 0000-0003-3445-6690;
Michelle Guan 0000-0003-3285-
2120; Veronica R Placencio-Hickok
0000-0002-0463-8867; Alexandra
Gangi 0000-0002-9512-7973; Miguel
Burch 0000-0001-5357-0718; De-
Chen Lin 0000-0002-1951-367X;
Kevin Waters 0000-0003-3828-8647;
Katelyn Atkins 0000-0002-3165-
4803; Mitchell Kamrava 0000-0003-
1744-6271; Jun Gong 0000-0001-
8713-1406.

Author contributions: Kim S and
Gong ] designed the research; Kim
S, Guan M, Placencio-Hickok VR
and Gong ] collected and analyzed
the data; Midthun L, Kim S and
Gong ] wrote the paper; all authors
edited and approved the final

paper.

Institutional review board
statement: The data used in the
study are derived from a de-
identified National Cancer
Database file. As all patient
identification variables have been
removed, no institutional review
board review was needed.

Jaishideng®

WJGO | https://www.wjgnet.com

Lauren Midthun, Arsen Osipov, Michelle Guan, De-Chen Lin, Jun Gong, Department of Medicine,
Division of Hematology and Oncology, Cedars-Sinai Medical Center, Los Angeles, CA 90048,
United States

Sungjin Kim, Biostatistics and Bioinformatics Research Center, Cedars Sinai Medical Center,
Los Angeles, CA 90048, United States

Andrew Hendifar, Samuel Oschin Cancer Center, Cedars-Sinai Medical Center, Los Angeles,
CA 90048, United States

Samuel J Klempner, Department of Medicine, Beth Israel Deaconess Medical Center/Harvard
Medical School, Brigham and Women's Hospital/Harvard Medical School, Boston, MA 02114,
United States

Joseph Chao, Department of Medical Oncology and Therapeutics Research, City of Hope
Comprehensive Cancer Center, Duarte, CA 91010, United States

May Cho, Division of Hematology and Oncology, Department of Medicine, University of
California, Irvine, CA 92697, United States

Veronica R Placencio-Hickok, Department of Medicine, Cedars Sinai Medical Center, Los
Angeles, CA 90048, United States

Alexandra Gangi, Miguel Burch, Department of Surgery, Cedars-Sinai Medical Center, Los
Angeles, CA 90048, United States

Kevin Waters, Department of Pathology and Laboratory Medicine, Cedars Sinai Medical Center,
Los Angeles, CA 90048, United States

Katelyn Atkins, Department of Radiation Oncology, Cedars Sinai Medical Center, Los Angeles,
CA 90048, United States

Mitchell Kamrava, Department of Radiation Oncology, Cedars-Sinai Medical Center, Los
Angeles, CA 90048, United States

Corresponding author: Jun Gong, MD, Assistant Professor, Department of Medicine, Division
of Hematology and Oncology, Cedars-Sinai Medical Center, 8700 Beverly Blvd, Los Angeles,

511 February 15,2022 | Volume14 | Issue2 |


https://www.f6publishing.com
https://dx.doi.org/10.4251/wjgo.v14.i2.511
http://orcid.org/0000-0001-8324-9458
http://orcid.org/0000-0001-8324-9458
http://orcid.org/0000-0002-1150-703X
http://orcid.org/0000-0002-1150-703X
http://orcid.org/0000-0002-2079-9177
http://orcid.org/0000-0002-2079-9177
http://orcid.org/0000-0002-9000-7040
http://orcid.org/0000-0002-9000-7040
http://orcid.org/0000-0002-4062-0808
http://orcid.org/0000-0002-4062-0808
http://orcid.org/0000-0002-1809-504X
http://orcid.org/0000-0002-1809-504X
http://orcid.org/0000-0003-3445-6690
http://orcid.org/0000-0003-3445-6690
http://orcid.org/0000-0003-3285-2120
http://orcid.org/0000-0003-3285-2120
http://orcid.org/0000-0002-0463-8867
http://orcid.org/0000-0002-0463-8867
http://orcid.org/0000-0002-9512-7973
http://orcid.org/0000-0002-9512-7973
http://orcid.org/0000-0001-5357-0718
http://orcid.org/0000-0001-5357-0718
http://orcid.org/0000-0002-1951-367X
http://orcid.org/0000-0002-1951-367X
http://orcid.org/0000-0003-3828-8647
http://orcid.org/0000-0003-3828-8647
http://orcid.org/0000-0002-3165-4803
http://orcid.org/0000-0002-3165-4803
http://orcid.org/0000-0003-1744-6271
http://orcid.org/0000-0003-1744-6271
http://orcid.org/0000-0003-1744-6271
http://orcid.org/0000-0001-8713-1406
http://orcid.org/0000-0001-8713-1406
http://orcid.org/0000-0001-8713-1406

Midthun L et al. Chemotherapy predictors in esophageal cancer

Informed consent statement: The
data used in the study are derived
from a de-identified National
Cancer Database file. As all subject
identification variables have been
removed, no informed consent was
needed.

Conflict-of-interest statement: No
conflict of interest.

Data sharing statement: No
additional data are available.

Country/Territory of origin: United
States

Specialty type: Oncology

Provenance and peer review:
Invited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): A
Grade B (Very good): 0
Grade C (Good): 0

Grade D (Fair): 0

Grade E (Poor): 0

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (CC BY-NC 4.0)
license, which permits others to
distribute, remix, adapt, build
upon this work non-commercially,
and license their derivative works
on different terms, provided the
original work is properly cited and
the use is non-commercial. See: htt
ps:/ / creativecommons.org/ Licens
es/by-nc/4.0/

Received: March 16, 2021
Peer-review started: March 16, 2021
First decision: May 7, 2021
Revised: July 1, 2021

Accepted: December 25, 2022
Article in press: December 25, 2021
Published online: February 15, 2022

P-Reviewer: Ma J
S-Editor: Gao CC
L-Editor: A

Jaishideng®

WJGO | https://www.wjgnet.com

CA 90048, United States. jun.gong(@cshs.org

Abstract

BACKGROUND

Chemotherapy has long been shown to confer a survival benefit in patients with
metastatic esophageal cancer. However, not all patients with metastatic disease
receive chemotherapy.

AIM
To evaluate a large cancer database of metastatic esophageal cancer cases to
identify predictors of receipt to chemotherapy and survival.

METHODS

We interrogated the National Cancer Database (NCDB) between 2004-2015 and
included patients with M1 disease who had received or did not receive
chemotherapy. A logistic regression model was used to examine the associations
between chemotherapy and potential confounders and a Cox proportional
hazards model was employed to examine the effect of chemotherapy on overall
survival (OS). Propensity score analyses were further performed to balance
measurable confounders between patients treated with and without
chemotherapy.

RESULTS

A total of 29182 patients met criteria for inclusion in this analysis, with 21911
(75%) receiving chemotherapy and 7271 (25%) not receiving chemotherapy. The
median follow-up was 69.45 mo. The median OS for patients receiving
chemotherapy was 9.53 mo (9.33-9.72) vs 2.43 mo (2.27-2.60) with no
chemotherapy. Year of diagnosis 2010-2014 [odds ratio (OR): 1.29, 95% confidence
interval (CI): 1.17-1.43, P value < 0.001], median income > $46000 (OR: 1.49,
95%Cl: 1.27-1.75, P value < 0.001), and node-positivity (OR: 1.35, 95%CI: 1.20-1.52,
P <0.001) were independent predictors of receiving chemotherapy, while female
gender (OR: 0.86, 95%CI: 0.76-0.98, P = 0.019), black race (OR: 0.76, 95%CI: 0.67-
0.93, P = 0.005), uninsured status (OR: 0.41, 95%CI: 0.33-0.52, P < 0.001), and high
Charlson Comorbidity Index (CCI) (OR for CCI = 2: 0.61, 95%CI: 0.50-0.74, P <
0.001) predicted for lower odds of receiving chemotherapy. Modeling the effect of
chemotherapy on OS using a time-dependent coefficient showed that
chemotherapy was associated with improved OS up to 10 mo, after which there is
no significant effect on OS. Moreover, uninsured status [hazard ratio (HR): 1.20,
95%ClI: 1.09-1.31, P < 0.001], being from the geographic Midwest (HR: 1.07, 95%ClI:
1.01-1.14, P = 0.032), high CCI (HR for CCI = 2: 1.16, 95%CI: 1.07-1.26, P < 0.001),
and higher tumor grade (HR for grade 3 vs grade 1: 1.28, 95%CI: 1.14-1.44, P <
0.001) and higher T stage (HR for T1 vs T4: 0.89, 95%CI: 0.84-0.95, P < 0.001) were
independent predictors of worse OS on multivariable analyses.

CONCLUSION

In this large, retrospective NCDB analysis, we identified several socioeconomic
and clinicopathologic predictors for receiving chemotherapy and OS in patients
with metastatic esophageal cancer. The benefit of chemotherapy on OS is time-
dependent and favors early initiation. Focused outreach in lower income and
underinsured patients is critical as receipt of chemotherapy is associated with
improved OS.

Key Words: Esophageal cancer; Metastatic; Chemotherapy; Predictors; Survival

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We evaluated a large cancer database of metastatic esophageal cancer cases
to identify predictors of receipt to chemotherapy and survival. We confirmed that
although palliative, receipt of chemotherapy in metastatic esophageal cancer conferred
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an overall survival (OS) benefit over no chemotherapy. However, the benefit of this OS
benefit with chemotherapy is time-dependent and favors early initiation. Furthermore,
several socioeconomic and clinicopathologic factors were predictive for receipt of
chemotherapy and OS in this cohort.

Citation: Midthun L, Kim S, Hendifar A, Osipov A, Klempner SJ, Chao J, Cho M, Guan M,
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INTRODUCTION

Esophageal cancer is the eighth most common cancer throughout the world and the
sixth most common global cause of cancer-related mortality[1,2]. In 2020 there will be
a projected total of 18440 new cases affecting approximately 14350 men and 4090
women in the United States[3]. This is rising from an estimated 17290 new cases in
2018[4]. In terms of histology, there is an increasing incidence of adenocarcinoma in
men and women, reflecting in part the increased rates of obesity-related comorbidities
such as gastroesophageal reflux disease in the developed world[1,2,5]. Resec-
tion/ablation and/or chemoradiotherapy are options for stage I-III disease, while
stage IV esophageal cancer is treated with systemic therapy that usually includes a
platinum agent where five-year survival rates approximate 5%[3].

While palliative chemotherapy has been shown to prolong survival and improve
quality of life in stage IV esophageal cancer[6], not all patients receive it. As an
example, in one study only 18% of patients with advanced gastroesophageal cancer
patients received chemotherapy, with the most common treatment being supportive
care alone (21%)[7]. The adverse effects of chemotherapy in metastatic esophageal
cancer can be significant, with grade 3-5 toxicity rates as high as 33%-48% with
platinum-based doublet regimens[8,9]. Current National Comprehensive Cancer
Network (NCCN) guidelines recommend systemic therapy for those with favorable
Eastern Cooperative Oncology Group (ECOG) or Karnofsky performance status[10].

Since the decision to offer chemotherapy is individualized to each patient with
metastatic esophageal cancer, it is helpful to identify those demographic factors that
can impact the receipt of chemotherapy by these patients in the United States. In
addition, evaluation of the patient and disease characteristics that affect overall
survival (OS) can help identify candidates for chemotherapy who may have poorer
prognoses in advanced disease. In this study, we reviewed a large data set of United
States patients with metastatic esophageal cancer, seeking to identify predictors for the
receipt of chemotherapy and variables affecting OS.

MATERIALS AND METHODS

Patient eligibility

We interrogated the National Cancer Database (NCDB) between 2004-2015 and
included patients with stage 4 esophageal cancer (any T + any N + M1 disease) who
had known chemotherapy status (received or did not receive chemotherapy). Patients
were categorized demographically by age, race, geographic region, treatment site
(academic vs non-academic hospital), type of residence (including urban, rural or
metropolitan), form of insurance (Medicare, Medicaid, private or other), income
bracket and presence of 1 or more other comorbidities according to the Charlson
Comorbidity Index (CCI) as modified by Deyo et al[11]. Cancer-based variables
included T and N classification as well as histologic grade of tumor.

Statistical analysis
Data are presented as frequency (percentage, %) for categorical variables and mean *
SD or median (IQR, interquartile range) for continuous variables. The primary
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endpoint was OS calculated from diagnosis to the date of death or censor at last
follow-up. A logistic regression model was employed to estimate the effect of
chemotherapy with and without adjustment for potential confounding factors. Median
follow-up was calculated using the reverse Kaplan-Meier method[12]. Survival
functions were estimated by the Kaplan-Meier method and compared using a log-rank
test[13]. Univariate and multivariable survival analyses were carried out using a Cox
proportional hazards model[14]. Multivariable analyses were performed using a
stepwise variable selection procedure based on Akaike Information Criterion (AIC)[15]
while the main predictor variable was forced into the model. Final multivariable
models were returned by the lowest AIC value. The proportional hazards assumption
was assessed with scaled Schoenfeld residuals[16]. A violation of proportional hazards
was addressed by time-dependent coefficient models. Possibility of multicollinearity
was assessed by tolerance and the variance inflation factor.

To further balance measurable confounders between patients treated with and
without chemotherapy, propensity score was estimated for each patient using a
multivariable logistic regression model to predict the receipt of chemotherapy based
on patient demographic, clinical, and facility characteristics including age, gender,
race, insurance type, income level, treatment site, geographic location, residence area
type, number of comorbidity, year of diagnosis, grade, T stage, and N stage[17,18].
Then, the propensity score was incorporated into a Cox regression model in the
following four approaches[19]: (1) Regression adjustment by including the estimated
propensity score as a covariate in the model; (2) Propensity score was used to calculate
stabilized weights (i.e., normalized inverse probability of treatment weighting, IPTW)
[20,21], which were then used to weight patients; (3) Patients were stratified into 4
subclasses based on quartiles of the estimated propensity score as recommended in[22,
23], and Cox models were employed separately within each stratum to compare OS
between patients treated with and without chemotherapy, and then four estimated
hazard ratios (HRs) were combined into an overall HR for the entire cohort; and (4) 1:3
ratio optimal matching without replacement, which finds matched patients with the
smallest average absolute distance across all the matched pairs[24]. With propensity
score stratification and matching approaches, the quality of the estimated propensity
scores was evaluated by comparing the distributions of the propensity score between
patients treated with and without chemotherapy using box plots within each quartile
and histograms for pre- and post-matched samples, respectively. The degree of
balance in baseline characteristics between patients treated with and without
chemotherapy pre- and post-propensity score adjustment was assessed by calculating
the standardized differences[25].

Analyses were performed using SAS 9.4 (SAS Institute, Inc., Cary, North Carolina)
and R package version 3.5.3 with two-sided tests at a significance level of 0.05.

RESULTS

Baseline characteristics

A total of 29182 patients met criteria for inclusion in this analysis, with 21911 (75%)
receiving chemotherapy and 7271 (25%) not receiving chemotherapy (Table 1). Median
age in patients undergoing chemo was 63 years (range 55-71). Median follow-up was
69.45 mo [95% confidence interval (CI): 66.56-72.57] with median OS of 7.16 mo
(95%CI: 7.03-7.26) for all patients. In the overall cohort, majority of patients were male
(82%) with the most common race being white (84%), followed by black (9.9%) and
other racial groups (5.7%). More patients were treated at non-academic sites (54%) vs
academic (44%) and treated in the following geographic regions (South 33.1%,
Midwest 28.8%, Northeast 23.6%, and West 14.6%). Eighty percent reported living in
metropolitan areas, followed by 17.6% in urban and 2.3% in rural communities. Eighty
three percent of patients earned more than $30000 annually and 47% reported
Medicare as their insurance type. In terms of tumor features, more cases were (60.5%)
poorly differentiated (grade 3) and 77% had node-positive disease. A similar
breakdown of patient and disease characteristics from the overall cohort was seen in
those who did and did not receive chemotherapy (Table 1).

Clinicopathologic variables associated with receipt of chemotherapy

Univariate and multivariable analyses of receipt of chemotherapy are presented in
Table 2. Of 29182, 12370 patients with complete data were included in multivariable
analyses. In multivariable analysis, older age [odds ratio (OR) 0.95, 95%CI: 0.95-0.96, P
< 0.001], black race compared to white race (OR 0.79, 95%CI: 0.67-0.93, P = 0.005) and
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Table 1 Baseline characteristics of all patients with advanced esophageal cancer who received or did not receive chemotherapy

Variable All patients (n = 29182) Chemotherapy received (n =21911) No chemo received (n = 7271)
Age
Median (IQR) 64 (56-73) 63 (55-71) 69 (59-79)
Gender
Female 5126 (17.57) 3569 (16.29) 1557 (21.41)
Male 24056 (82.43) 18342 (83.71) 5714 (78.59)
Race
Black 2878 (9.95) 1936 (8.9) 942 (13.12)
Other 1669 (5.77) 1245 (5.72) 424 (5.9)
White 24389 (84.29) 18574 (85.38) 5815 (80.98)

Insurance type

Medicaid 2415 (8.44) 1752 (8.14) 663 (9.36)
Medicare 13412 (46.87) 9263 (43.02) 4149 (58.58)
Not insured 1404 (4.91) 959 (4.45) 445 (6.28)
Other government 459 (1.6) 323 (1.5) 136 (1.92)
Private 10923 (38.17) 9233 (42.88) 1690 (23.86)

Income quartiles for place of residence

Less than $30000 3918 (13.99) 2687 (12.79) 1231 (17.61)
$30000-634999 5362 (19.15) 3942 (18.77) 1420 (20.31)
$35000-$45999 8066 (28.81) 6081 (28.95) 1985 (28.39)
$46000+ 10652 (38.05) 8297 (39.5) 2355 (33.69)

Treatment site
Academic 12955 (45.07) 9856 (45.75) 3099 (43.05)
Non-academic 15786 (54.93) 11686 (54.25) 4100 (56.95)

Geographic location in United States

Midwest 8278 (28.8) 6388 (29.65) 1890 (26.25)
Northeast 6772 (23.56) 5178 (24.04) 1594 (22.14)
South 9509 (33.09) 6977 (32.39) 2532 (35.17)
West 4182 (14.55) 2999 (13.92) 1183 (16.43)

Residence area type

Metro 22465 (80.15) 16883 (80.25) 5582 (79.88)
Rural 641 (2.29) 467 (2.22) 174 (2.49)
Urban 4921 (17.56) 3689 (17.53) 1232 (17.63)

Number of comorbidities’

0 22009 (75.42) 17017 (77.66) 4992 (68.66)
1 5401 (18.51) 3789 (17.29) 1612 (22.17)
>2 1772 (6.07) 1105 (5.04) 667 (9.17)

Year of diagnosis

2004-2009 15715 (53.85) 11588 (52.89) 4127 (56.76)
2010-2014 13467 (46.15) 10323 (47.11) 3144 (43.24)
Grade”
1 633 (2.77) 475 (2.73) 158 (2.89)
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2
3
4
AJCCT stage
TO
T1
T2
T3
T4
pIS
AJCC N stage
Negative

Positive

7926 (34.65)
13849 (60.54)

467 (2.04)

51 (0.32)
2624 (16.26)
1751 (10.85)
7128 (44.18)
4570 (28.33)

10 (0.06)

4983 (22.23)

17435 (77.77)

6099 (35.02) 1827 (33 46)
10497 (60.28) 3352 (61.38)
343 (1.97) 124 (2.27)
31 (0.24) 20 (0.58)
1889 (14.86) 735 (21.45)
1442 (11.35) 309 (9.02)
6105 (48.04) 1023 (29.86)
3233 (25.44) 1337 (39.03)
8 (0.06) 2 (0.06)
3562 (20.36) 1421 (28.86)
13933 (79.64) 3502 (71.14)

Per Charlson/ Deyol11].

%Grade 1, well-differentiated; grade 2, moderately differentiated; grade 3, poorly differentiated; grade 4, undifferentiated.

Data are presented as number of patients (column %) or median (interquartile range). AJCC: American Joint Committee on Cancer.
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women were less likely to receive chemotherapy (OR 0.86, 95%ClI: 0.76-0.98, P = 0.019).
Patients with Medicare (OR 0.84, 95%CI: 0.73-0.97, P = 0.017) or Medicaid insurance
(OR 0.52, 95%CI: 0.43-0.64, P < 0.001), along with the uninsured group (OR 0.41,
95%CI: 0.33-0.52, P < 0.001), all had lower likelihood of receiving chemotherapy
compared to those with private insurance. Those who were diagnosed recently,
between 2010-2014, were more likely to be treated with chemotherapy than those
diagnosed between 2004-09 (OR 1.29, 95%CI: 1.17-1.43, P < 0.001). Patients in the
Northeast (OR 1.45, 95%CI: 1.22-1.72, P < 0.001), Midwest (OR 1.43, 95%CI: 1.22-1.68, P
< 0.001) and Southern regions (OR 1.22, 95%CI: 1.04-1.43, P = 0.015) were all
significantly more likely to receive chemotherapy than those in the West. Having
higher income quartile (OR for $35000-$45999 1.31, 95%CI: 1.12-1.54, P = 0.001; for
more than $46000 1.49, 95%CI: 1.27-1.75, P < 0.001) were more likely associated with
receipt of chemotherapy than those with < $30000 income quartile. Besides, on
univariate analysis, receiving treatment at an academic site (OR 1.12, 95%CI 1.06-1.18,
P < 0.001) was more likely to receive chemotherapy than those treated at non-academic
sites.

Clinicopathologic variables impacting 0OS

A total of 12370 patients with metastatic esophageal cancer were included in the
multivariable analyses of OS (Table 3). Baseline characteristics of these 12370 patients
did not largely differ from the overall population (Supplementary Table 1). The
median follow-up was 72.8 mo (95%CI: 68.5-77.9) and the median OS was 7.95 mo
(95%CI: 7.75-8.11) in this cohort. Here, women had better OS than men (HR 0.9, 95%ClI:
0.86-0.95, P < 0.001), while survival of black patients was not significantly different
than that of whites (HR 1.02, 95%CI: 0.96-1.09, P = 0.457), but patients in other
racial/ethnic groups had significantly better OS than whites (HR 0.87, 95%CI: 0.80-
0.95, P = 0.002). Uninsured patients (HR 1.2, 95%CI: 1.09-1.31, P < 0.001) and those
with Medicaid (HR 1.21, 95%CI: 1.13-1.31, P < 0.001) had worse OS than those with
private insurance. Receiving treatment at an academic center (HR 0.91, 95%CI: 0.87-
0.94, P < 0.001) was associated with improved survival. OS did not differ significantly
among geographic subgroups, with the exception of patients in the Midwest, who had
slightly worse survival (HR 1.07, 95%Cl: 1.01-1.14, P = 0.032) when compared to those
located in the geographic West.

Impact of chemotherapy on OS

OS was higher for those receiving chemotherapy with median OS of 9.03 mo (95%CI:
8.90-9.20) than those who did not receive chemotherapy with median OS of 2.07 mo
(95%CI: 2-2.14; Figure 1). Out of 21911 patients that received chemotherapy, the
estimated 1-year OS rate was 37.4% (95%CI: 36.7-38.0) compared to 9.7% (95%CI: 9.0-
10.4) for the 7271 patients who did not received chemotherapy.
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Table 2 Univariate and multivariable analyses of factors associated with receipt of chemotherapy vs no chemotherapy in advanced

esophageal cancer patients
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Univariate Multivariable'
Variable
n Odds ratio (95%Cl) P value Odds ratio (95%Cl) P value
Age 29182 0.96 (0.95-0.96) <0.001 0.95 (0.94-0.96) <0.001
Gender
Female 5126 0.71 (0.67-0.76) <0.001 0.86 (0.76-0.98) 0.019
Male 24056 1 (reference) 1 (reference)
Race (combined)
Black 2878 0.64 (0.59-0.70) <0.001 0.79 (0.67-0.93) 0.005
Other 1669 0.92 (0.82-1.03) 0.148 1.12 (0.89-1.40) 0.322
White 24389 1 (reference) 1 (reference)
Insurance type
Medicaid 2415 0.48 (0.44-0.54) <0.001 0.52 (0.43-0.64) <0.001
Medicare 13412 0.41 (0.38-0.44) <0.001 0.84 (0.73-0.97) 0.017
Other government 459 0.43 (0.35-0.53) <0.001 0.74 (0.50-1.09) 0.123
Not insured 1404 0.39 (0.35-0.45) <0.001 0.41 (0.33-0.52) <0.001
Private 10923 1 (reference) 1 (reference)
Income quartiles for place of residence
Less than $30000 3918 1 (reference) 1 (reference)
$30000-$34999 5362 1.27 (1.16-1.39) <0.001 1.12 (0.95-1.33) 0.172
$35000-$45999 8066 1.40 (1.29-1.53) <0.001 1.31 (1.12-1.54) 0.001
$46000+ 10652 1.61 (1.49-1.75) <0.001 1.49 (1.27-1.75) <0.001
Treatment site
Academic 12955 1.12 (1.06-1.18) <0.001 Dropped out of the model
Non-academic 15786 1 (reference)
Geographic location in United States
Northeast 6772 1.28 (1.17-1.40) <0.001 1.45 (1.22-1.72) <0.001
Midwest 8278 1.33 (1.23-1.45) <0.001 1.43 (1.22-1.68) <0.001
South 9509 1.09 (1.00-1.18) 0.044 1.22 (1.04-1.43) 0.015
West 4182 1 (reference) 1 (reference)
Residence area type
Metro 22465 1.13 (0.94-1.34) 0.185 Dropped out of the model
Urban 4921 1.12 (0.93-1.34) 0.248
Rural 641 1 (reference)
Number of comorbidities”
1 5401 0.69 (0.65-0.74) <0.001 0.79 (0.70-0.90) <0.001
22 1772 0.49 (0.44-0.54) <0.001 0.61 (0.50-0.74) <0.001
0 22009 1 (reference) 1 (reference)
Year of diagnosis
2010-2014 13467 117 (1.11-1.23) <0.001 1.29 (1.17-1.43) <0.001
2004-2009 15715 1 (reference) 1 (reference)
Grade®
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4
AJCCT stage
pIS
TO
T1
T2
T3
T4
AJCC N stage
Positive

Negative

633 1 (reference) 1 (reference)

7926 1.11 (0.92-1.34) 0.273 1.08 (0.78-1.48) 0.648
13849 1.04 (0.87-1.25) 0.664 0.96 (0.70-1.31) 0.786
467 0.92 (0.70-1.21) 0.550 0.69 (0.44-1.08) 0.105
10 1.65 (0.35-7.80) 0.525 20075.87 (0.00-NA) 0.948
51 0.64 (0.36-1.13) 0.123 0.63 (0.29-1.40) 0.261
2624 1.06 (0.96-1.18) 0.262 1.10 (0.96-1.27) 0.181
1751 1.93 (1.68-2.22) <0.001 1.87 (1.56-2.25) <0.001
7128 2.47 (2.25-2.71) <0.001 2.29 (2.03-2.59) <0.001
4570 1 (reference) 1 (reference)

17435 1.59 (1.48-1.71) <0.001 1.35 (1.20-1.52) <0.001
4983 1 (reference) 1 (reference)

110799 complete observations were used in the multivariable model.

%Per Charlson/ Deyol11].

3Grade 1, well-differentiated; grade 2, moderately differentiated; grade 3, poorly differentiated; grade 4, undifferentiated.

AJCC: American Joint Committee on Cancer; CI: Confidence interval; NA: Not available.
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Modeling the effect of chemotherapy on OS using a time-dependent coefficient
showed that the receipt of chemotherapy was associated with improved OS up to 10
mo while its benefit decreases over time, after which there was no significant
chemotherapy effect on OS on both univariate and multivariable analyses (Table 3 and
Figure 2). Propensity score-adjusted log relative HR for chemotherapy compared with
no chemotherapy showed that propensity score-adjusted analysis results are
consistent with findings from multivariable analyses whereby the effect of
chemotherapy on OS similarly varied with time from diagnosis and is associated with

improved OS up until 10 mo, after which there is no chemotherapy effect on OS
(Supplementary Figure 1).

DISCUSSION

In this retrospective, analysis of a large NCDB dataset of metastatic esophageal cancer
patients, we first demonstrated that chemotherapy, although palliative, does improve
survival (median OS 9.0 mo) compared to those who do not receive chemotherapy (2
mo), which is consistent with canonical data that have structured our framework of
how we treat this disease in the systemic setting[6]. Our median OS in the
chemotherapy cohort is comparable to the median OS in the chemotherapy control
arms of modern phase III trials in advanced gastroesophageal cancer[26].

However, not all patients with metastatic esophageal cancer can receive
chemotherapy[7] and we sought to explore patient and disease factors that predicted
likelihood of receipt to chemotherapy on multivariable analyses of 10799 metastatic
esophageal cancer cases (Table 2). Older age, female gender, black race, not having
private insurance, lower income quartiles, geographic location West, greater number
of comorbidities (CCI = 1), higher T stage, and node negative were significantly
associated with a decreased likelihood of receiving chemotherapy in patients with
stage IV esophageal cancer.

To identify at-risk patient subgroups and clinicopathologic characteristics with
poorer mortality in the setting of metastatic esophageal cancer, we also performed
multivariable analyses of the same variables but now in association with OS in our
12370 patient cohort (Table 3). Factors that were associated with poor OS included
older age, male gender, white race compared to other races, being uninsured or having
Medicaid compared to private insurance, non-academic site, residing in the
geographic Midwest, having a CCI 2 1, higher tumor grade, and higher T stage.
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Table 3 Univariate and multivariable analysis of patient and disease factors on overall survival in advanced esophageal cancer

Univariate Multivariable’
Variable
Hazard ratio (95%CI) P value Hazard ratio (95%Cl) P value
Chemotherapy
Chemotherapy received vs not
received
If 0 < time <10 mo” - <0.001 - <0.001
If time > 10 mo 0.95 (0.88-1.03) 0.204 0.98 (0.86-1.11) 0.699
Age 1.01 (1.01-1.01) <0.001 1.01 (1.00-1.01) <0.001
Gender
Female 0.99 (0.96-1.02) 0.420 0.90 (0.86-0.95) <0.001
Male 1 (reference) 1 (reference)
Race (combined)
Black 1.09 (1.05-1.14) <0.001 1.02 (0.96-1.09) 0.457
Other 0.86 (0.82-0.91) <0.001 0.87 (0.80-0.95) 0.002
White 1 (reference) 1 (reference)
Insurance type
Medicaid 1.28 (1.22-1.34) <0.001 1.21 (1.13-1.31) <0.001
Medicare 1.30 (1.26-1.33) <0.001 1.04 (0.99-1.10) 0.119
Other government 1.15 (1.04-1.26) 0.006 0.95 (0.82-1.10) 0.493
Not insured 1.37 (1.29-1.45) <0.001 1.20 (1.09-1.31) <0.001
Private 1 (reference) 1 (reference)
Income quartiles for place of residence
$30000-$34999 0.94 (0.90-0.98) 0.007 Dropped out of the model
$35000-$45999 0.93 (0.90-0.97) <0.001
$46000+ 0.87 (0.83-0.90) <0.001
Less than $30000 1 (reference)
Treatment site
Academic 0.87 (0.85-0.89) <0.001 0.91 (0.87-0.94) <0.001
Non-academic 1 (reference) 1 (reference)
Geographic location in United States
Northeast 0.92 (0.89-0.96) <0.001 0.96 (0.90-1.02) 0.180
Midwest 1.02 (0.98-1.06) 0.340 1.07 (1.01-1.14) 0.032
South 1.03 (0.99-1.07) 0.142 1.05 (0.99-1.11) 0.138
West 1 (reference) 1 (reference)
Residence area type
Metro 0.93 (0.86-1.01) 0.086 Dropped out of the model
Urban 0.95 (0.87-1.03) 0.193
Rural 1 (Reference)
Number of comorbidities
1 1.20 (1.17-1.24) <0.001 1.09 (1.04-1.14) <0.001
22 1.45 (1.37-1.52) <0.001 1.16 (1.07-1.26) <0.001
0 1 (reference) 1 (reference)
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Year of diagnosis

2010-2014 0.99 (0.96-1.01)
2004-2009 1 (Reference)
Grade
2 1.08 (1.00-1.18)
3 1.30 (1.20-1.41)
4 1.30 (1.15-1.48)
1 1 (reference)
AJCCT stage
pIS 0.57 (0.30-1.09)
TO 0.94 (0.69-1.26)
T1 0.88 (0.84-0.93)
T2 0.66 (0.62-0.69)
T3 0.65 (0.63-0.68)
T4 1 (reference)
AJCC N stage
Positive 0.94 (0.91-0.97)
Negative 1 (reference)

0.286

0.065

<0.001

<0.001

0.090

0.665

<0.001

<0.001

<0.001

<0.001

Dropped out of the model

1.06 (0.95-1.20)
1.28 (1.14-1.44)
1.21 (1.02-1.45)

1 (reference)

1.11 (0.46-2.66)
0.86 (0.59-1.25)
0.89 (0.84-0.95)
0.69 (0.65-0.74)
0.73 (0.70-0.76)

1 (reference)

Dropped out of the model

0.297

<0.001

0.032

0.821

0.424

<0.001

<0.001

<0.001

112370 observations were used in the multivariable model.

2As chemotherapy effect is not constant over time up to 10 mo, it was modeled with a time-dependent coefficient and the unadjusted hazard ratio for

chemotherapy versus no chemotherapy is exp [-2.34 + 0.998 x log(time)] and adjusted hazard ratio is exp [-2.30 + 0.966 x log(time)].
AJCC: American Joint Committee on Cancer; CI: Confidence interval.

Overall survival (%)

— Chemotherapy received
== No chemotherapy received
P<0.01

i1 2 3 4 5 6 7 8 9
Time (yr)

— 21911 7901 2945 1484 922 655 461 340 218 140
—-- 7271 658 229 105 66 39 24 19 11 9

Figure 1 Kaplan-Meier estimates for overall survival in advanced esophageal cancer patients receiving or not receiving chemotherapy.
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Our findings are largely consistent with population-based studies identifying racial,
gender and socioeconomic disparities in treatment and mortality rates among United
States patients with esophageal cancer. In terms of gender, male gender has histor-
ically been associated with more advanced disease and poorer survival in esophageal
cancer[27]. Female gender was an independent predictor of improved OS in our
cohort, but it remains unclear why female gender was an independent predictor of
lower likelihood for chemotherapy receipt. This might reflect the lower incidence and
prevalence of esophageal cancer in women, however the gender gap is closing|[2].

Those in lower socioeconomic status (SES) brackets are also less likely to receive
optimal treatment for esophageal cancer. This has been attributed to a variety of
factors including education, perceived lack of confidence in healthcare providers,
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Adjusted log-relative hazard of chemotherapy

0 1 2 3 4 5 6 7 8 9 10
Time (mo)

Figure 2 Adjusted log relative hazard for chemotherapy compared with no chemotherapy over 10 mo from esophageal cancer diagnosis
whereby the effect of chemotherapy on overall survival varies with time and is associated with improved overall survival up until 10 mo,
after which there is no chemotherapy effect on overall survival. Dashed lines represent estimated 95% confidence intervals of the hazard ratios (HRs).
The dotted horizontal line denotes no chemotherapy effect. The adjusted HR is estimated by a multivariable model including chemotherapy, age, gender, race,
insurance type, treatment site, geographic location, number of comorbidities, grade, and American Joint Committee on Cancer T stage.

financial strain and fear of losing employment, and minimizing time spent in
healthcare settings even in the face of life-threatening illness[28]. Patients of lower SES
with stage IV cancer of any kind are less likely to participate in clinical trials[29]. Those
who are uninsured or have Medical (as opposed to Medicaid) tend to present for
treatment at a later stage and, once they do, have lower chances of receiving mul-
timodality care for a variety of cancers[30]. We also identified geographic region in the
United States and the number of comorbidities as additional factors affecting receipt of
chemotherapy and survival.

Historically, patients of black race with esophageal cancer have been described to
have significantly worse survival than white patients with respect to esophageal
cancer-related death and lower probability of receiving cancer therapy[31]. Others
have reported that black patients were significantly less likely to undergo
esophagectomy for potentially curable disease[32]. However, there is data to suggest
that once patients receive an esophagectomy, OS is no longer dependent on race[5].
Reassuringly, on multivariable analysis when adjusted for other variables, we found
that the OS of patients of black race was not significantly different from those of white
race with metastatic esophageal cancer. This finding is consistent with growing
evidence in the literature showing that when controlled for other factors, SES remains
the most significant contributor to survival for esophageal cancer patients[27,33].

Our findings suggest that several patient and disease factors independently predict
for likelihood of receiving chemotherapy and OS in stage IV esophageal cancer.
Importantly, many of these predictors are socioeconomic-related factors that
underscore the urgent need for further study to better identify and address the
multilevel disparities that we have shown which can significantly impact likelihood of
receiving chemotherapy and survival in metastatic esophageal cancer.

Chemotherapy significantly improved OS in our cohort, but the magnitude of this
benefit decreased over time and was not seen past 10 mo of treatment when the
chemotherapy effect was modeled as a time-dependent coefficient and plotted as the
adjusted HR of chemotherapy vs no chemotherapy from time of diagnosis (Table 3 and
Figure 2). Other groups have described a median first symptom onset to treatment
delay for esophageal cancer of 2.1 mo (range 0.5 to 24) with a significantly shorter
symptom-to-treatment delay for stage I-II than stage III-IV esophageal cancer (P =
0.0177)[34]. In early-stage esophageal cancer, a longer hospital delay between
diagnosis and surgery resulted in worse short-term outcomes but did not affect long-
term outcomes such as OS[35]. Our novel findings suggest that the magnitude of
benefit of chemotherapy is potentially greatest with early initiation of chemotherapy,
as the benefit decreases over time. When tied to our earlier findings on impact of SES
to receipt of chemotherapy and survival, it would be prudent to develop strategies to
improve access to timely therapy for patients with at-risk SES including the
underinsured as these factors have been shown to be associated with healthcare delays
and treatment in esophageal cancer[36].
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CONCLUSION

In this large, retrospective analysis of metastatic esophageal cancer patients, we
identified a survival benefit for chemotherapy that decreases over time and not seen
beyond 10 mo from time of diagnosis. We also identified several clinicopathologic and
socioeconomic factors associated with likelihood of receiving chemotherapy and
survival in metastatic esophageal cancer. Together, these findings point to the need for
early initiation of chemotherapy and increased multidisciplinary efforts to identify and
address disparities that can adversely affect patient access chemotherapy and the
survival benefits it can confer in metastatic esophageal cancer.

ARTICLE HIGHLIGHTS

Research background

Palliative chemotherapy has long been known to improve overall survival (OS) in
metastatic esophageal cancer, but not all patients with advanced disease receive
chemotherapy.

Research motivation

As not all patients with metastatic esophageal cancer are able to receive the benefits of
chemotherapy, we evaluated a large cancer database of metastatic esophageal cancer
cases to better understand predictors of chemotherapy and survival.

Research objectives

The objectives of this study were to investigate the patient and disease characteristics
associated with receipt of palliative chemotherapy in metastatic esophageal cancer. We
evaluated the impact of chemotherapy on OS compared to no chemotherapy in our
cohort. We also investigated independent predictors of OS on multivariable analyses.
Lastly, we investigated whether the effect of chemotherapy on OS in metastatic
esophageal cancer patients was time dependent.

Research methods

We identified cases of M1 esophageal cancer in the National Cancer Database (NCDB)
between 2004-2015 who had received or did not receive chemotherapy. A logistic
regression model was used to examine the associations between chemotherapy and
patient factors, and a Cox proportional hazards model was employed to examine the
effect of chemotherapy on OS.

Research results

We included 21911 (75%) metastatic esophageal cancer cases receiving chemotherapy
and 7271 (25%) not receiving chemotherapy with a median follow-up of 69.45 mo.
Several factors were independent predictors of chemotherapy including year of
diagnosis 2010-2014, median income > $46000, and node-positivity, while female
gender, black race, uninsured status, and high Charlson Comorbidity Index predicted
for lower odds of receiving chemotherapy. Although the median OS for patients
receiving chemotherapy was 9.53 mo (9.33-9.72) vs 2.43 mo (2.27-2.60) with no
chemotherapy, modeling the effect of chemotherapy on OS using a time-dependent
coefficient showed that chemotherapy was associated with improved OS up to 10 mo,
after which there is no significant effect on OS.

Research conclusions

Palliative chemotherapy confers a significant OS benefit in those with metastatic
esophageal cancer. However, the benefit of chemotherapy in this setting is time-
dependent and emphasizes the importance of early initiation of chemotherapy.

Research perspectives

Several socioeconomic and clinicopathologic predictors for receiving chemotherapy
and OS exist in patients with metastatic esophageal cancer. Future studies should
focus on outreach in lower income and underinsured patients to improve receipt of
chemotherapy, which is associated with improved OS when initiated in a timely
fashion.
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