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ABSTRACT
Medicaid Expansion and Overall Survival Among Patients with Esophageal Cancer in the
National Cancer Database

By: Brittany N. White

Importance: Medicaid expansion under the Patient protection and Affordable Care Act may be
associated with improved access to earlier esophageal cancer treatment, but its impact on
esophageal cancer survival is uncertain.

Objective: To determine whether there is an association between Medicaid expansion and
improved survival rates among esophageal cancer patients.

Design, Setting, Participants: A retrospective study of adults (40-64 years) included in the
National Cancer Database with newly diagnosed esophageal cancer from January 1, 2004, to
December 31, 2018.

Exposure: Living in a Medicaid expansion state by December 31, 2018, vs a Medicaid non-
expansion state.

Main Outcomes and Measures: The primary outcome was overall survival (OS) defined as
years from diagnosis to death or last contact. We measured this outcome by constructing three
Cox Proportional Hazard Models.

Results: The dataset included 12,760 patients, 8,216 in the Medicaid expansion group and 4,544
in the Medicaid non-expansion group. Approximately half of all participants (48% in the
expansion group and 50% in the non-expansion group) were between 50- 59 years old and 82-
83% of patients were male. We ran three Cox models: first adjusted for race, age and sex, then
further adjusted for cancer stage, education and income levels based on 2008-2012 data, and
finally replacing 2008-2012 education and income variables with corresponding variables for
2012-2016. The multivariable models demonstrated no appreciable difference in survival
between expansion and non-expansion states with HR (95% CI) estimates of 0.98 (0.93, 1.03) in
the first model 0.98 (0.93, 1.04) in the second model and 0.99 (0.93, 1.04) in the third model.
Patients diagnosed with Stage 4 disease had a 76% higher mortality rate relative to patients who
had early-stage cancer. Those living in zip codes with the highest proportion of person who did
not finish high school had a 13% to 16% higher rates of death following diagnosis

Conclusion and Relevance: Esophageal cancer remains an important contributor to cancer-
related mortality worldwide. Among adults with newly diagnosed esophageal cancer, Medicaid
expansion was not associated with improved overall survival.
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Introduction

Esophageal cancer is one of the least studied and deadliest cancers worldwide because of
its extremely aggressive nature and poor survival rate. While esophageal cancer’s incidence
represents only 1% of all cancers diagnosed in the Unities States, esophageal cancer is the sixth
leading cause of cancer-related deaths and the eighth-most common cancer worldwide, with a 5-
year survival rate of less than 25%.! For 2021, the United States estimates 19,260 new
esophageal cancer diagnoses (15,310 in men and 3,950 in women). So far, in 2021, about 15,530
deaths have occurred, with 12,410 deaths in men and 3,120 deaths in women.?

This literature review will explore previous studies of esophageal cancer, disparities
reported within esophageal cancer, and the potential benefits of Medicaid expansion to set the
foundation of this thesis research.

Esophageal Cancer Epidemiology

Esophageal cancer is a disease in which malignant cells form in the tissues of the
esophagus, the hollow, muscular tube that moves food and liquid from the throat to the stomach.
Esophageal cancer starts on the inside lining of the esophagus and spreads outward through the
other layers as it grows.

Esophageal cancer typically occurs in one of two forms, simple “squamous” cell
carcinomas arising from the epithelial lining of the esophagus and adenocarcinomas affecting the
columnar glandular cells. Squamous cell carcinoma is often in the upper and middle parts of the
esophagus and is the most common histological type of esophageal cancer worldwide.® The
incidence of simple cell carcinoma increases with age and peaks around 70 years old. In
addition, squamous cell esophageal cancer incidence is three times higher in blacks than whites,

whereas adenocarcinomas are more common in white men.



Cancers of the esophagus are relatively uncommon in the United States. Esophageal
cancer age-adjusted incidence of blacks is about twice that of whites, where the incidence in
blacks is 8.63 per 100,000 compared to 4.39 per 100,000 in whites.*

Survival

The five-year survival from esophageal cancer remains poor for all groups of people, but
significantly poorer in blacks than whites. The overall five-year relative survival rate for all
SEER esophageal cancer stages combined (localized, regional, and distant) in people with
esophageal cancer in 2021 is 20%. Treatment for esophageal cancer has slowly improved from
the 1960s and 1970s, where the overall 5-year survival rate was 5%.°

Whereas the overall outlook for patients diagnosed with esophageal cancer has improved
in the past 40 years, most patients continue to present with advanced disease for which survival
remains poor.® Five-year survival rate of people with localized cancer is 47%; regional disease
(spread to surrounding tissues or organs and regional lymph nodes) is 25%; with distant disease
having a survival rate of only 5%.” Overall, more than 30% of patients have metastatic disease at
the time of presentation.®
Risk factors

Several factors can increase one's risk of esophageal cancer. Some risk factors are more
often associated with adenocarcinoma while others are commonly associated with squamous cell
carcinoma of the esophagus.

The chance of getting esophageal cancer increases with age; less than 15% of cases are in
people younger than 55 years of age. In addition, esophageal cancer is more common among
men than among women. The lifetime risk of esophageal cancer in the United States is about 1 in

125 in men and about 1 in 417 in women.®



Tobacco in any form (cigarettes, cigars, pipes, and chewing tobacco) and alcohol are
major risk factors for esophageal cancer. Both greater quantity and longer duration of tobacco
use translates to higher cancer risk. Tobacco and alcohol use are primary causes of squamous cell
carcinoma, making the risk factor association even more substantial. Risk associated with
tobacco use decreases after tobacco cessation. Smoking combined with drinking alcohol raises
the risk of squamous cell esophageal cancer much more than using either alone.° 1

Gastroesophageal reflux disease (GERD) is an important risk factor for esophageal
cancer. GERD takes place in the stomach. The digestion process produces acid and enzymes to
facilitate the digestion of food; when acid produced from digestion escapes the stomach and
enters the lower esophagus, GERD occurs. Moreover, GERD is a risk factor that can contribute
to adenocarcinoma of the esophagus. This risk is higher in those who frequently experience more
GERD symptoms. GERD can also cause Barret's esophagus, another common risk factor for
esophageal cancer. Patients with Barrett's esophagus have a 50 to 100 times increase in their risk
of developing cancer compared to the general population.'? Thus, people with Barrett's
esophagus are much more likely to develop cancer of the esophagus. These people require close
medical follow-up in order to find cancer early. Still, although they have a higher risk, most
people with Barrett's esophagus do not go on to develop cancer of the esophagus. In their
population-based cohort study, Hvid-Jensen et al., reported an annual risk of esophageal
adenocarcinoma of 0.12% among patients with Barrett's esophagus.*3

The increasing prevalence of obesity in the Western world is thought to add to the rising
incidence of esophageal adenocarcinoma. On the other hand, adipose tissue itself influences
tumor development. 14 1516 17 Adipocytes and inflammatory cells secrete adipokines and

cytokines, which are known to promote tumor development. The abundant availability of lipids



from adipocytes in the tumor microenvironment supports tumor progression and uncontrolled
growth. Obese and overweight people have a higher chance of getting adenocarcinoma of the
esophagus. This associated risk is because individuals who are obese are also more likely to have
gastroesophageal reflux. These persons at risk typically have a lower socioeconomic status
where they consume high salt diets. According to a study on cancer incidence, researchers
concluded that esophageal cancer is related to poverty. Individuals who consume high vegetables
and beans have a decreased risk of esophageal cancer than those at increased risk who indulge in
a high salt diet.*® Diet is a significant risk factor for cancer. Specific substances of a diet may
increase esophageal cancer risk, like diets high in processed meat and pickled vegetables. In
addition, diets that consist of drinking very hot liquids of 149 degrees may increase one's risk for
squamous cell type esophageal cancer. On the other hand, diets high in fruits, and vegetables
lower risk due to their high content of vitamins and minerals.*®

The risk factors for esophageal cancer vary and even mimic risk factors for other cancers
and diseases. Age, sex, smoking/tobacco use, alcohol, GERD, Barrett’s Esophagus, weight, and
diet are important risk factors that contribute to esophageal cancer. Having a risk factor or even
many does not mean one will get esophageal cancer, and some who get the disease might not
have any known risk factors. In a study by Rustgi et al., 80% to 90% of cases of esophageal
adenocarcinoma are diagnosed in patients without known Barrett’s Esophagus.?’ This statistic
validates that esophageal cancer can occur without known risk factors, but it is difficult to find
statistics on how often this happens.
Clinical Presentations and Screening

No screening tests are recommended for esophageal cancer. Thus, most people with
esophageal cancer are diagnosed because they have symptoms. It is rare for people without

symptoms to be diagnosed with this cancer. The cancer is usually found by accident when it does



happen because of tests done for other medical problems. Unfortunately, most esophageal
cancers do not cause symptoms or cause subtle symptoms until they have advanced and are
harder to treat.?

The most common symptoms of esophageal cancer are:

e Trouble swallowing

e Chest pain

e Weight loss

e Hoarseness

e Chronic cough

e Vomiting

« Bone pain (if cancer has spread to the bone)

o Bleeding into the esophagus. This blood then passes through the digestive tract, which
may turn the stool black. Over time, this blood loss can lead to anemia (low red blood
cell levels), which can make a person feel tired.

Relatively low incidence of esophageal cancer, absence of onset symptoms, and rarity of a
hereditary form of the disease make population-based screening untenable except in certain high-
risk areas of the world, like China and the eastern coast of Africa from Ethiopia to South Africa.
2223 Nevertheless, early screening might be favorable for patients with Barrett's esophagus.
Patients with Barrett's esophagus might be candidates for regular endoscopic surveillance due to
the incidence of low-grade dysplasia, high-grade dysplasia, and cancer is approximately 4%, 1%,
and 0.5% per year among those with Barrett's esophagus.?* It is debated if regular endoscopic
surveillance guidelines from the American College of Gastroenterology is beneficial for patients

to detect Barrett's among patients with chronic reflux disease because at least 40% of patients



with Barrett's esophagus do not have chronic reflux disease.?® Proponents of screening for
Barrett's esophagus point to the clear associations between reflux, Barrett's esophagus, and
esophageal adenocarcinoma and suggest the rising esophageal incidence of adenocarcinoma
justifies screening.?® However, some experts have recommended that endoscopy be performed
every three to five years in patients who have Barrett's esophagus in the absence of epithelial
dysplasia and more frequently if they are found to have low-grade dysplasia.?” Some experts
recommend consistent screening in Barrett’s Esophagus patients due to its’ ability to reduce the
rate of misdiagnoses of lesions and the occurrence of esophageal cancer.?®
Treatment

Esophageal cancer treatment options are vast and have risks and benefits to each of them.
There are several different surgery options for treating esophageal cancer: The first is surgery to
remove very small tumors if the cancer is small and confined to one area in the peripheral layers
of the esophagus and has not spread. The second surgery option is surgery to remove a portion of
the esophagus(esophagectomy). During an esophagectomy, the surgeon removes a portion of the
esophagus that contains cancer and the upper part of one's stomach, usually done by pulling the
stomach up to meet the remaining esophagus. The final surgery option is surgery to remove part
of the esophagus and the upper portion of one's stomach (esophagogastrectomy). This surgical
option requires the surgeon to remove parts of the esophagus, nearby lymph nodes, and a larger
part of the stomach. The remainder of the stomach is pulled up and reattached to the esophagus,
and if necessary, part of the colon is used to help join the two.?° Esophageal cancer surgery
carries serious risks and complications like infection, bleeding at the esophagus, and stomach

reattachment site.



Chemotherapy is drug treatment used to kill cancer cells and is typically used before or
after surgery in individuals with esophageal cancer. In advanced cancer that has spread beyond
the esophagus, chemotherapy may be used alone to help relieve symptoms. However, use of
chemotherapy in metastatic disease is generally used for palliation.*

Radiation therapy uses high-energy beams externally from a machine to kill cancer cells.
Radiation treatment can also be placed inside one's body near the cancer cells. Radiation and
chemotherapy are most often combined in patients with esophageal cancer. It is also very
common to use radiation as treatment in advanced esophageal cancer.3!

Targeted drug treatment primarily focuses on identifying and targeting the abnormal
signals from cancer cells without affecting normal cells within the body. By blocking or turning
off these signals, targeted drug treatments are combined with chemotherapy and cause cancer
cells to die or stop proliferation in patients who do not respond to other treatments. 32
Cost

The cost of treatment for esophageal cancer can be very expensive. In a study by
Tramontano et al., researchers looked at the cost of esophageal cancer by stage and treatment
modality from 2000-2013 within a cohort of 8,061 esophageal cancer patients. Esophageal
cancer treatment varies based on histology, stage, and treatment, and thus costs vary as well.

Researchers allocated patient's costs into four separate phases of care-staging(surgery),
initial, continuing, and terminal defined in terms of months, where "month" refers to a unit of 30
days, regardless of where it falls on the calendar. The mean (95% CI) monthly cost estimates for
esophageal cancer overall were $8953($8385-$9485) for staging phase, $7731($7492-$7970) for
initial phase, $2984($2814-$3154) for continuing phase, and $18,150($17,211-$19,089) for

terminal phase.



Researchers further distinguished cost within each phase of care by splitting each phase
into four different stages defined by the American Joint Committee on Cancer (AJCC) Cancer
Staging Manual. The different stages range from stages I-1V; stage I-clinical, stage I1-
pathological, stage I11-post-therapy, and stage V- restaging. The highest staging costs were in
stages 111, $9,249($8,025-$10,474) and 11 $9,171($7,642-$10,699). The highest initial phase cost
was in stage IV, $9,263 ($8,758-49,768), the lowest continuing phase cost was in stage I, $2,338
($2,160-$2,517), and the highest terminal phase costs were in stages 11 $20,533($17,772-
$23,293) and 111 $20,599($18,268-$22,929).22 This paper shows the overall economic burden of
esophageal cancer and its’ significant economic impact amongst all stages.

Medicaid Expansion Overview

Medicaid, one of the nation's largest sources of health coverage, provided care to
seventy-seven million individuals as of January 2017.3* The Affordable Care Act (ACA) allowed
states on January 1%, 2014, to expand Medicaid eligibility to nonelderly adults with incomes up
to 138 percent of the federal poverty level.*®> Although the expansion was initially intended to be
enacted nationwide, in 2012, the US Supreme Court ruled that states could opt out of it. As of
January 2022, thirty-nine states and the District of Columbia had opted to expand Medicaid
eligibility.%¢ Following the expansion, Medicaid enrollment grew by 14.5 million people by
2016.

Benefits

In a systematic review of the peer-reviewed scientific literature, researchers found
evidence that the Medicaid expansion following the ACA was associated with increases in care
access, quality, and Medicaid spending. Importantly, they found very little evidence that

Medicaid expansion resulted in negative consequences for patients, and the minority of studies



that reported negative consequences tended to use methodologies with limited ability to
determine cause and effect. Mazurenko et al., 2018, observed significant increases in access to
care, driven mainly by increases in insurance coverage and use of health services.

“Moreover, current evidence has reported minor differences across racial/ethnic groups in
gaining health insurance coverage, suggesting only a small differential impact by race/ethnicity
in gaining health insurance following Medicaid expansion”.®” Overall, gaining access to care is
generally associated with improvements in health®, a reduction in spending to manage chronic
disease®®, improved work productivity*°, and better quality of life.** Similarly, recent evidence
has shown that Medicaid expansion improved people's financial health, leading to lower payday
loans and reduced loan debt in California.*? No studies found lower quality of care following
Medicaid expansion. Although this category contained relatively few studies, they reported
improvements across a wide range of quality measures, including preventive care (for example,
Pap testing), chronic care management (such as diabetes monitoring), and postoperative
morbidity. In addition, patients who maintain Medicaid enrollment have more timely access to
care, visit their doctor more frequently, and have their cancers diagnosed earlier, either through
screening or evaluating clinical symptoms.*

Medicaid Expansion and Esophageal Cancer

In a California study, data from the Office of State-wide Health Planning and
Development (OSHPD) hospital discharge database from 2005 to 2016, specific to California
patients only, aided researchers in analyzing access to surgical care for esophageal cancer:
patient travel patterns to reach higher volume health centers.** Researchers sought to evaluate the
travel patterns among patients undergoing esophagectomy to assess the willingness of patients to

travel for surgical care. In this study,10,569 individuals, 5.6% had a diagnosis of esophageal
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cancer. Researchers concluded that Medicaid coverage increased from 12.4 to 20.2% in
California following Medicaid expansion. There were no differences in age, sex, and race of
Medicare beneficiaries pre- versus post-policy implementation.*> Medicaid expansion was
associated with increased Medicaid coverage, which resulted in more beneficiaries undergoing
cancer operations at high-volume hospitals. While Medicaid expansion was associated with
increased access to care, peri-operative outcomes were comparable pre- versus post-ME
implementation.*6

In another California study, Dawes et al., assembled a retrospective cohort of all incident
cases of six cancers (colon, esophageal, lung, pancreatic, stomach, and ovarian) in California
between 2002 and 2008. Three datasets were used: (1) the California Cancer Registry (CCR), (2)
California's Patient Discharge Database (PDD), and (3) the state's monthly Medicaid enroliment file.
The objective of this study was to examine the effect of Medicaid enroliment on the diagnosis,
treatment, and survival of six surgically relevant cancers among poor and underserved Californians.
The study looked at 291,565 new cancer diagnoses and found that continuous Medicaid enroliment
for at least six months prior to diagnosis improves colon, stomach, and lung cancer survival. In
addition, researchers found no difference in mortality by Medicaid status among pancreatic,
esophageal, and ovarian cancer. Overall, "continuous insurance coverage under the Affordable Care
Act is likely to improve both access and clinical outcomes for cancer patients in California”.
47

Schlottmann et al., performed a study to identify differences in disparities among patients
with cancer where screening is widely recommended (colorectal cancer) and one in which screening
is not widely recommended (esophageal cancer). Researchers conducted a retrospective study from
2004-2015 using data from the National Cancer Database. A total of 96,524 esophageal cancer

patients compared to 361,187 colorectal cancer patients were studied participants. The study found
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that “black patients, longer travel distances, and lower educational attainment were only associated
with increased odds of stage IV colorectal cancer”.*® It was also noted that while Medicaid and
uninsured patients were more likely to be diagnosed with stage IV esophageal and colorectal cancer,
the effect was larger in colorectal cancer patients. This paper concludes that disparities are more
significant in colorectal cancer, and screening and cancer care should be prioritized.*°

Annie et al., conducted a study using all West Virginia Cancer Registry patients between

2000-2013 diagnosed with colon (n=927), bladder (n=269), combined (anal, rectal, and esophageal)
cancers (n=398) to better understand the effects of insurance coverage on the health of at-risk
populations in the Application region of the United States. This study aimed to examine how
different insurance coverage types (private, Medicare under 65, Medicare 65 or over, Medicaid, and
self-pay) influence cancer survival over time. This study concluded that of the three different
groupings, there was no significant survival difference for patients by insurance type.

This thesis research will be different from previous published work.

1) This study will include national data from >1500 cancer programs across the US,
representing 29 million records from hospital cancer registries and 181,586 patients in
the NCDB dataset for esophageal cancer. This patient population is drastically
different from previous studies because other studies have small esophageal cancer
participants. Therefore, performing analysis on a study population of this size,
specifically for esophageal cancer only, could produce significant correlations.

2) Unlike previous research, this study will specifically look at Medicaid expansion and
esophageal cancer. Previous studies performed analysis which highlighted continuous
Medicaid enrollment or Medicaid patients compared to other insurance coverage

types like self-pay, private insurance, and Medicare.
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3) This study will use data from patients diagnosed with esophageal cancer from 2004-
2018. This study period is more recent than other papers published where their latest
study period was 2016.

4) The methods in this thesis will focus on overall survival outcomes between Medicaid
expanded states and non-Medicaid expanded states. This paper will use descriptive
statistics, Kaplan-Meier analysis, and Cox-Proportional Hazard Models. Other studies
used Cox-Proportional Hazard Models when looking at insurance types on survival
outcomes for combined cancer and not esophageal cancer alone, logistic regressions,
and likelihood ratio test to evaluate the variations between hospital risks. This thesis
research analysis and methods will be drastically different from previous work.

National Cancer Database

The data used in this study is from the National Cancer Data Base (NCDB) Esophageal
Participants USE Data File (PUF). The NCDB, a “joint program of the Commission on Cancer
(CoC) of the American College of Surgeons (ACoS) and the American Cancer Society (ACS), is
a nationwide oncology outcomes database for more than 1,500 Commission-accredited cancer
programs in the United States and Puerto Rico”.%* The NCDB is one of the world’s largest
cancer registries, comprising approximately 29 million records from hospital cancer registries
and is approximately 2.5 times bigger than the National Cancer Institute’s Surveillance,
Epidemiology and End Results (SEER) database.> The NCDB is also unique as being the largest
clinical cancer database, representing a significant portion of esophageal cancer diagnoses.*?

Using data from the NCDB is an advantage due to its high case coverage. Adversely, data

from the NCDB can also bring on a potential limitation. The NCDB only includes overall

survival, not disease-specific survival, so it is possible that deaths observed among the cohort
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may represent deaths from other causes rather than esophageal cancer. However, because
esophageal cancer has minimal survival associated with it, there is a high likelihood that those
patients who are diagnosed with the disease may well ultimately die from esophageal cancer.
Summary

Esophageal cancer is the sixth leading cause of cancer-related deaths in the world and the
eighth-most common cancer worldwide, with a current five-year survival rate of less than 25%
(Then et al., 2020) (Arnal et al., 2015).5* % For 2021, the American Cancer Society estimates
19,260 new esophageal cancer diagnoses in the US (15,310 in men and 3,950 in women). So far
in 2021, about 15,530 deaths have occurred, with 12,410 deaths in men and 3,120 deaths in
women. Research shows the benefits of Medicaid expansion in survival rate, and little to no
research shows the disadvantages of Medicaid expansion and survival outcomes for Medicaid
patients.

For this thesis, using the National Cancer Database, the research aims are: (1) to
investigate if overall survival (OS) among esophageal cancer patients differ between Medicaid
expansion states vs. non-Medicaid expansion states; and (2) to analyze if survival outcomes
differ by esophageal cancer stage among those in Medicaid expansion compared to non-
Medicaid expansion states. This thesis will add to the NCDB literature, and the national
discussion and policies related to Medicaid expansion. Ideally, this thesis research will help
contribute to new policies, potentially leading to lower treatment costs for esophageal cancer
patients or helping to eliminate disparities through Medicaid expansion to additional states. In
addition, findings are anticipated to highlight the importance of strategies that promote greater
health care access and utilization for cancers, like esophageal cancer, with very low survival

rates, and improve the public's health in the United States.
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ABSTRACT

Importance: Medicaid expansion under the Patient protection and Affordable Care Act may be
associated with improved access to earlier esophageal cancer treatment, but its impact on
esophageal cancer survival is uncertain.

Objective: To determine whether there is an association between Medicaid expansion and
improved survival rates among esophageal cancer patients.

Design, Setting, Participants: A retrospective study of adults (40-64 years) included in the
National Cancer Database with newly diagnosed esophageal cancer from January 1, 2004, to
December 31, 2018.

Exposure: Living in a Medicaid expansion state by December 31, 2018, vs a Medicaid non-
expansion state.

Main Outcomes and Measures: The primary outcome was overall survival (OS) defined as
years from diagnosis to death or last contact. We measured this outcome by constructing three
Cox Proportional Hazard Models.

Results: The dataset included 12,760 patients, 8,216 in the Medicaid expansion group and 4,544
in the Medicaid non-expansion group. Approximately half of all participants (48% in the
expansion group and 50% in the non-expansion group) were between 50- 59 years old and 82-
83% of patients were male. We ran three Cox models: first adjusted for race, age and sex, then
further adjusted for cancer stage, education and income levels based on 2008-2012 data, and
finally replacing 2008-2012 education and income variables with corresponding variables for
2012-2016. The multivariable models demonstrated no appreciable difference in survival
between expansion and non-expansion states with HR (95% CI) estimates of 0.98 (0.93, 1.03) in
the first model 0.98 (0.93, 1.04) in the second model and 0.99 (0.93, 1.04) in the third model.
Patients diagnosed with Stage 4 disease had a 76% higher mortality rate relative to patients who
had early-stage cancer. Those living in zip codes with the highest proportion of person who did
not finish high school had a 13% to 16% higher rates of death following diagnosis

Conclusion and Relevance: Esophageal cancer remains an important contributor to cancer-
related mortality worldwide. Among adults with newly diagnosed esophageal cancer, Medicaid
expansion was not associated with improved overall survival.
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INTRODUCTION

Esophageal cancer is one of the least studied and deadliest cancers worldwide because of
its aggressive nature and poor survival rate. While esophageal cancer represents only 1% of all
invasive malignancies diagnosed in the Unities States, it is the sixth leading cause of cancer-
related deaths and the eighth-most common cancer worldwide, with a 5-year survival rate of less
than 25%.%¢ For 2021, the United States estimates 19,260 new esophageal cancer diagnoses
(15,310 in men and 3,950 in women). So far, in 2021, about 15,530 deaths have occurred; 12,410
in men and 3,120 in women.®’

Esophageal cancer is a disease in which malignant cells form in the tissues of the
esophagus, the hollow, muscular tube that moves food and liquid from the throat to the stomach.
Esophageal cancer starts on the inside lining of the esophagus and spreads outward through the
other layers as it grows.%8 % Esophageal cancer typically occurs in one of two forms, simple
"squamous” cell carcinomas arising from the epithelial lining of the esophagus and
adenocarcinomas affecting the columnar glandular cells. Squamous cell carcinoma is often in the
upper and middle parts of the esophagus and is the most common histological type of esophageal
cancer worldwide®. The incidence of squamous cell carcinoma increases with age and peaks
around 70 years old. In addition, squamous cell esophageal cancer incidence is three times higher
in blacks than whites, whereas adenocarcinomas are more common in white men. Cancers of the
esophagus are relatively uncommon in the United States. Esophageal cancer age-adjusted
incidence among US blacks is 8.63 per 100,000, about twice the corresponding estimate of 4.39
per 100,000 reported among whites.5* Adenocarcinoma is the predominant form of esophageal
cancer in the United States; however, African Americans commonly present with squamous cell

carcinoma, which signifies a worse prognosis.®? 2 Recent data indicate that African Americans



16

account for 15% of esophageal adenocarcinoma patients , and 86% of squamous cell carcinoma
patients, and found to have worse survival outcomes compared to non-Hispanic whites.%*

There are no screening tests for esophageal cancer. For this reason, most patients are diagnosed
because they have symptoms or during a clinical work up for other health problems.%® The
relatively subtle onset of disease underscores the importance of timely diagnosis and treatment,
which in turn may be determined by access to care.

Medicaid, one of the nation's largest sources of health coverage, provided care to
seventy-seven million individuals as of January 2017. %6 The Affordable Care Act (ACA)
allowed states on January 1st, 2014, to expand Medicaid eligibility to nonelderly adults with
incomes up to 138 percent of the federal poverty level.6” Although the expansion was initially
intended to be enacted nationwide, in 2012, the US Supreme Court ruled that states could opt out
of it.58 As of January 2022, thirty-nine states and the District of Columbia had opted to expand
Medicaid eligibility. ¢ Following the expansion, Medicaid enrollment grew by 14.5 million
people by 2016.7

The purpose of the present study was to answer the research question: Do patients
diagnosed with esophageal cancer in a Medicaid expansion state experience better survival
compared to patients residing in a Medicaid non-expansion state? The specific aims of this study
were to: (1) investigate if overall survival (OS) among esophageal cancer patients differs
between Medicaid expansion states vs. Medicaid non-expansion states; and (2) analyze if
survival outcomes differ by esophageal cancer stage among those in Medicaid expansion

compared to Medicaid non-expansion states.
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METHODS
Data Source

Data were obtained from the National Cancer Database (NCDB), a joint program of the
Commission on Cancer (CoC) of the American College of Surgeons (ACoS) and the American
Cancer Society (ACS). The NCDB is a nationwide oncology outcomes database for more than
1,500 CoC-accredited cancer programs in the United States and Puerto Rico. The NCDB is also
unique as being the largest clinical cancer database, representing approximately 75% of all
newly-diagnosed cases of esophageal cancer.”

The data from the NCDB included extensive information on demographic characteristics
of esophageal patients, including insurance status, facility type/ location, ethnicity, age, race, sex,
education, and Medicaid expansion status state group. In addition to demographic variables, the
database also contains tumor characteristics, survival, 30 and 90-day mortality, treatment type
delivered by facility, including surgery of primary site, systemic therapy, and radiation therapy.
Overall survival (OS) time is defined in the NCDB as the number of months between the date of
diagnosis and the date upon which the patient was last contacted or died.

Study Population

This retrospective cohort study included data on individuals diagnosed with esophageal
cancer from 2004 — 2018 and registered in the NCDB. We identified 12,760 eligible patients.
Patients were excluded if they 1) were younger than 40 or older than 65 years of age; 2) were
diagnosed prior to Medicaid expansion and 3) had missing staging information, date of last
contact, vital status, Medicaid expansion code, levels of education and income, and urban/ rural

residency status.
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Study Variables

The primary exposure of interest was residence in a state that expanded Medicaid
(expansion state) vs. a state that did not (non-expansion state) The main outcome under study
was overall survival (OS) with survival time, defined as months from diagnosis to death from
any cause or last contact. Cause-specific mortality is not available in the NCDB.

Other participant characteristics included year of diagnosis, age at diagnosis, race, sex,
median household income (based on patient’s zip code and American Community Survey data),
educational attainment (based on percentage of adults who did not graduate from high school
residing in the patient’s zip code), and rural/urban/metro residency (based on patients’ zip code).
Clinical stage of esophageal cancer was defined based on the American Joint Committee on
Cancer (AJCC) guidelines. The AJCC guidelines on staging consist of four different types of
staging: clinical staging, pathological staging, post-therapy or post-neoadjuvant therapy staging,
and restaging. The T, N, M staging system, maintained by the AJCC, is the classification system
tool for doctors to stage different cancer types based on standardized criteria based on the extent
of the primary tumor (T), the extent of spread to the lymph nodes (N), and presence of metastasis
(M). The T, N, and M categories analyze characteristics from tumor/lymph node/metastasis
cannot be evaluated to the size of the tumor and extent of spread. Once T, N, and M are
determined, they are combined, and an overall stage of 0, I, II, I1l, 1V is assigned. "2
Statistical Analysis

Descriptive statistics, expressed as frequencies and percentages, were generated to
compare study participants residing in expansion and non-expansion states with respect to
distributions of demographic, socioeconomic characteristics. Multivariable survival analyses of

the association between residence in a Medicaid expansion state and all-cause mortality
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following esophageal cancer diagnosis were performed using Cox proportional hazards models.
To assess influence of various confounding factors three versions of the Cox model were used:
1) adjusted for age, gender and race (Table 2); 2) same as Table 2 but also adjusted for disease
stage, rural/urban residence and 2008-2012 zip code-based levels of education and income
(Table 3); and 3) same as Table 3 but using 2012-2016 (instead of 2008-2012) data on education
and income (Table 4). The results of all Cox models were expressed as adjusted hazard ratios
(HR) and the corresponding 95% confidence intervals (Cl). Statistical analysis was performed
using SAS 9.4 (SAS Institute Inc., Cary, NC), and statistical significance was assessed at the
0.05 level.
RESULTS

General Characteristics of the Study Population

The analysis dataset included 12,760 patients, with 8,216 in the Medicaid expansion
group and 4,544 in the Medicaid non-expansion group. Approximately half of participants (48%
in the expansion group and 50% in the non-expansion group) were between 50 and 59 years of
age and 82-83% of patients were male. Residents of Medicaid expansion states differed from
Medicaid non-expansion states with respect to a number of demographic factors (See Table 1),
including a lower proportion of African American patients, higher average household median
income and educational attainment rates, and greater proportion of patients living in urban and
metro areas.
Multivariable Analyses

We ran three Cox proportional hazard models: first adjusted for race, age and sex (Table
2), then further adjusted for cancer stage, as well as education and income levels based on 2008-

2012 data (Table 3), and finally replacing the 2008-2012 education and income variables with
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the corresponding variables for 2012-2016 (Table 4). The multivariable models demonstrated no
appreciable difference in survival between expansion and non-expansion states with HR (95%
CI) estimates of 0.98 (0.93, 1.03) in the first model 0.98 (0.93, 1.04) in the second model and
0.99 (0.93, 1.04) in the third model. Similarly, sex, age and race were generally not associated
with survival although persons whose race/ethnicity was marked as “other or unknown” had
elevated post-diagnosis mortality relative to whites with HR estimates of 1.2 and 95% Cls
excluding 1.0 in all three models (Tables 2-4). Factors consistently associated with poor survival
in the fully adjusted models included advanced cancer stage at diagnosis and lower educational
attainment. As shown in Table 3, patients diagnosed with Stage 4 disease had a 76% higher
mortality rate (95% CI: 1.46, 2.12) relative to patients who had early-stage cancer; this result was
essentially the same (HR=1.74; 95% CI: 1.45, 2.10) in the alternative model (Table 4). Although
the cutoffs for the categories were slightly different in the two fully adjusted models (Tables 3-4)
the pattern of associations remained the same. Compared to patients living in zip codes
characterized by relatively low proportion of residents without a high school diploma (<7% in
Table 3 and <6.3% in Table 4) those living in zip codes with the highest proportion of person
who did not finish high school had a 13% to 16% higher rates of death following diagnosis with
95% Cls of 1.03-1.25 and 1.05-1.29, respectively.
DISCUSSION

In this retrospective cohort study, we sought to examine the relationship between
Medicaid expansion and survival among esophageal cancer patients included in the NCDB.
Patients with esophageal cancer living in a Medicaid expanded state experienced no appreciable
survival benefit than patients residing in a Medicaid non-expanded state. In multivariable

analyses, residence in zip codes with lower proportion of people who finished high school and
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more Stage 4 disease were both independently associated with higher mortality rate. In addition,
patients with undefined race and ethnicity had significantly lower survival than patients who
were assigned to other racial/ethnic groups. This last observation is likely attributable to
incomplete medical records, which may in turn serve as evidence of suboptimal or sporadic
health care.

Although our findings suggest no appreciable influence of Medicaid expansion on
survival following esophageal cancer diagnosis, it is possible that Medicaid expansion may have
greater effect in other aspects of care. It is expected that Medicaid expansion may improve
access to care and decrease financial toxicity of diagnosis and treatment.” 7 Previous evidence
suggests that Medicaid expansion improves patients' financial health, leading to lower payday
loans and a reduction in spending to manage chronic disease.” "® In addition, Medicaid
expansion has been shown to increase the numbers of Medicaid-covered cancer patients
undergoing surgery at high-volume centers. ’” Research also indicates that Medicaid expansion
may reduce racial/ethnic disparities as evidenced in more equitable health insurance coverage
gains in states that opted to expand their Medicaid programs.’®

In contrast to our findings, Medicaid expansion has been shown to produce significant
improvement in outcomes for other cancers. In a similarly designed analysis of NCDB data,
newly diagnosed colorectal cancer participants living in a Medicaid expanded state had a higher
5-year overall survival rate, significantly lower 30 and 90-day mortality rates, and improved
stage I and stage |1 survival compared to patients that lived on non-expansion states.” In a
different quasi-experimental, difference-in-difference, population-based study, also based on
NCDB data, Medicaid expansion was associated with a decreased hazard of mortality mediated

by early-stage diagnosis in patients with breast, colorectal, and lung cancer.®°
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It is important to acknowledge that this analysis has a notable limitation. The NCDB
database only includes information on all-cause mortality, which precludes analyses of disease-
specific survival. On the other hand, the relatively high fatality rate of esophageal cancer makes
it unlikely that exclusions of deaths from other causes would have greatly affected the results.

CONCLUSION

Esophageal cancer remains an important contributor to cancer-related mortality
worldwide. The Affordable Care Act has led to higher insurance coverage, higher access to care,
lower debt for chronic disease management, a better quality of life, and improved work
productivity for patients residing in Medicaid expansion states 8! 82, Whereas Medicaid
expansion was not associated with improved overall survival among esophageal cancer patients
in this study, its impact on other factors, such as financial toxicity, risk of disease recurrence, and

quality of life require further investigation.
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TABLES

Table 1: Characteristics of study participants by state Medicaid expansion status

Participant Expansion states Non-expansion states
characteristics n % n %
Age (years)

40-49 791 9.6% 555 12.2%
50-59 3926 47.8% 2287 50.3%
60+ 3299 40.2% 1702 37.5%

Gender
Male 66742 82.1% 3753 82.6%
Female 1474 17.9% 791 17.4%
Race

Whites 7488 91.1% 4070 89.6%
African-Americans 385 4.7% 376 8.3%
Asians 187 2.3% 34 0.8%
Other/unknown 156 1.9% 64 1.4%

Stage of diagnosis

0-1 2884 35.1% 1566 34.5%
2-3 4770 58.1% 2588 56.9%
4 562 6.8% 390 8.6%

Education (2008-2012)

Less than 7% no high school degree 2094 25.5% 831 18.3%
7%-20.9% 5190 63.2% 2807 61.8%

21% or more with no high school degree 932 11.3% 906 18.3%

Education (2012-2016)

Less than 6.3% no high school degree 2139 26.0% 874 19.2%

6.3%-17.5% 4941 60.1% 2559 56.3%

17.6% or more with no high school

degree 1136 13.8% 1111 24.5%
Income (2008-2012)

Less than $38,000 967 11.8% 1018 22.4%
$38,000-$62,999 4225 51.4% 2536 55.8%
$63,000 or more 3024 36.8% 990 21.8%

Income (2012-2016)

Less than $40,227 1048 12.8% 1079 23.8%
$40,227-$63,332 3872 34.9% 2536 51.8%
$63,333 or more 3296 40.1% 1113 24.5%

Rural/Urban (2013)
Metro 6819 82.9% 3563 78.4%
Urban 1300 15.8% 867 19.1%
Rural 97 1.2% 114 2.5%
Total 8216 4544




Table 2: Association between mortality following diagnosis of esophageal cancer and state

Medicaid expansion status adjusted for adjusted for age, sex, race, stage of diagnosis,

Participant characteristics OR 95% Confidence Interval P-value
Medicaid expansion

No 1 (reference)

Yes 0.98 0.93 1.03 0.376
Age (years)

40-49 1 (reference)

50-59 1.01 0.93 1.09 0.903

60+ 0.99 0.92 1.08 0.937
Gender

Male 1 (reference)

Female 1.03 0.97 1.09 0.366
Race

Whites 1 (reference)

African-Americans 1.05 0.93 1.17 0.449

Asians 1.09 0.91 1.31 0.369

Other/unknown 1.22 1.03 1.45 0.025
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Table 3: Association between mortality following diagnosis of esophageal cancer and state
Medicaid expansion status adjusted for adjusted for age, sex, race, stage of diagnosis, level
of urbanization and 2008-2012 zip-code-based levels of income of education

Participant characteristics OR  95% Confidence interval P-value
Medicaid expansion

No 1 (reference)

Yes 0.98 0.93 1.04 0.552
Age (years)

40-49 1 (reference)

50-59 1.01 0.94 1.09 0.765

60+ 1.01 0.93 1.09 0.852
Gender

Male 1 (reference)

Female 1.03 0.97 1.10 0.302
Race

Whites 1 (reference)

African-Americans 1.03 0.91 1.15 0.672

Asians 1.08 0.90 1.30 0.388

Other/unknown 1.22 1.02 1.45 0.028
Stage of diagnosis

0-1 1 (reference)

2-3 0.95 0.90 1 0.052

4 1.76 1.46 2.12 <.001
Education (2008-2012)

Less than 7% no high school degree 1 (reference)

7%-20.9% 1.14 1.07 1.22 0.0001

21% or more with no high school degree 1.16 1.05 1.29 0.005
Income (2008-2012)

Less than $38,000 1 (reference)

$38,000-$62,999 0.98 0.90 1.07 0.673

$63,000 or more 1.05 0.94 1.16 0.399
Rural/Urban (2013)

Metro 1 (reference)

Urban 1.05 0.97 1.13 0.217

Rural 0.93 0.76 1.14 0.491
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Table 4: Association between mortality following diagnosis of esophageal cancer and state

Medicaid expansion status, adjusted for age, sex, race, stage of diagnosis, level of

urbanization, and 2012-2016 zip-code-based levels of income of education

Participant characteristics OR 95% Confidence interval P-value
Medicaid expansion

No 1 (reference)

Yes 0.99 0.93 1.04 0.583
Age (years)

40-49 1 (reference)

50-59 1.01 0.93 1.09 0.805

60+ 1.00 0.93 1.09 0.939
Gender

Male 1 (reference)

Female 1.03 0.97 1.10 0.323
Race

Whites 1 (reference)

African-Americans 1.03 0.92 1.2 0.605

Asians 1.08 0.90 1.30 0.394

Other/unknown 1.23 1.03 1.46 0.022
Stage of diagnosis

0-1 1 (reference)

2-3 0.95 0.90 1 0.052

4 1.74 1.45 2.10 <.001
Education (2012-2016)

Less than 6.3% no high school degree 1 (reference)

6.3%-17.5% 1.06 0.99 1.14 0.087

17.6% or more with no high school degree 1.13 1.03 1.25 0.012
Income (2012-2016)

Less than $40,227 1 (reference)

$40,227-$63,332 1.02 0.94 1.10 0.697

$63,333 or more 1.05 0.96 1.16 0.288
Rural/Urban (2013)

Metro 1 (reference)

Urban 1.05 0.98 1.13 0.155

Rural 0.94 0.76 1.15 0.520




