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Background: The clinical course of soft tissue sarcomas is often dependent on the grade of
the tumor. The variability of incidence-based mortality in low-grade and high-grade soft
tissue sarcomas (STS) with respect to gender and race over the past decade has not been well
studied. This study analyzes the rates of incidence-based mortality from the years 2000 to
2016 amongst the grades, genders and racial groups of patients with STS.

Methods: The Surveillance, Epidemiology, and End Results (SEER) database was queried
to conduct a nation-wide analysis for the years 2000 to 2016. Incidence-based mortality for
all stages of low-grade and high-grade soft tissue sarcomas was queried and the results were
grouped by race (Caucasian/White vs African American/Black) and gender. All stages and
ages were included in the analysis and trend from 2000 to 2016 was analyzed.

Results: The incidence-based mortality rates for Caucasians are similar to African
Americans in both grades and genders. Rates were not analyzed for American Indian and
Asian/Pacific Islanders due to small sample size. Mortality rates of high-grade soft tissue
sarcomas were significantly higher compared to low-grade tumors. A higher rate of mortality
is noted in Caucasian males compared to African Americans males despite past observations
of higher incidence in African Americans. There was no significant change in the rate when
trended over the past decade (2007 to 2016).

Conclusion: This study highlights the higher rate of incidence-based mortality in Caucasian
males compared to African American males in the past 15 years despite a lower incidence
reported in the 1995 to 2008 period. With no significant change in mortality rates/year noted
during this time period, this study implies that soft tissue sarcomas in Caucasian males have
worse outcomes. Further research is needed to understand the mechanism underlying this
disparity.
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Introduction

Soft tissue sarcomas (STS) represent a collection of rare and heterogeneous cancers
that are challenging to treat. These tumors comprise 1% of all malignancies and
consist of over 100 different histologic and molecular subtypes, involving tendons,
skeletal muscle, endothelium, and fat.! These tumors can occur anywhere in the
body, including the extremities, trunk, retroperitoneum, head, and neck.'* In 2020,
approximately 13,130 cases of this cohort of cancers will be diagnosed with 5350
projected deaths.> STS can arise in individuals of all ages, but primarily have
a predilection for children.* Several studies have reported increasing rates of
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STS,”® which may likely be due to increasing rates of
Kaposi sarcoma secondary to acquired immunodeficiency
syndrome’ as well as the broad, ever-changing classifica-
tion and diagnostic criteria differentiating the various sub-
types of STS.*?

Ethnic and gender differences related to the incidence
of STS have been studied previously. Studies have fre-
quently demonstrated that African Americans have
a higher incidence of STS compared to Caucasians and
other ethnicities. For example, one study investigating
overall incidence rates from 1973-2008 found African
Americans to have the highest incidence rate at 5.1/
100,000 persons.'® Another study assessing the incidence
rates and trends of STS among adolescents and young
adults aged 15-29 years old found the incidence of STS
to be 60% higher among blacks than whites.” Two other
studies have also reported similar results.'""'? Similar to
the consistency of studies demonstrating racial disparities
in patients with STS, studies examining gender differences
have highlighted that males have a higher incidence of
STS compared to their female counterparts.>*> The
study by Hsieh et al concluded a significant disparity
where the incidence rate in males was 34% higher in
males than females.’” Hung et al also showed
a significant male predominance in a study that assessed
11,393 patients with STS.? As a result of these recent
trends, the American Cancer Society further predicts that
the majority of cases in 2020 will be in male patients.’
However, these results may be a product of the specific
tumors studied within each investigation. The ratio of STS
in male and female patients can vary significantly depend-
ing on the tumor type.'* Regardless, STS seems to affect
males more than females.

Although an associated relationship exists among
patient demographic characteristics and STS, we cannot
ignore that the histologic grade of these tumors often
determines the clinical course for patients battling STS.
The current TNM staging system categorizes tumors into
low-grade or high-grade. It is currently recognized that
a tumor’s grade is the most important prognostic factor
for STS and is predictive of distant metastasis and disease-
specific survival.' In a retrospective study of 1240 patients
with non-metastatic STS by Coindre et al, the 5-year
metastasis-free survival rate was 91% for grade 1 tumors,
71% for grade 2 tumors, and 43% for grade 3 tumors."'
The grade of a tumor alone can result in an almost 5-fold
increase in a patient’s risk of death.'® Yet, while accepted
as a risk factor for worse prognosis, some studies have

shown that tumor grade may in fact not be a predictor of
survival.'*'® Given the possible discrepancy in data, it is
imperative to analyze the mortality associated with certain
tumor grades.

Thus, there is a need to assess the variability of inci-
dence-based mortality in low-grade and high-grade soft
tissue sarcomas with respect to gender and race over the
past decade as such an assessment has not been conducted.
The rarity of STS has limited its attention and as such,
a recent comprehensive population-based analysis remains
unfound. The most recent population studies assess STS
prior to the year 2009.*>%1":12 An accurate evaluation of
STS patterns is important to guide future investigations of
the underlying morphologic and genetic diversity of these
tumors. Using data provided by the National Cancer
Institute’s Surveillance, Epidemiology, and End Results
(SEER), this study analyzes the rates of incidence-based
mortality from the years 2000 to 2016 amongst tumor
grades, genders and racial groups. This study aims to
provide an overview about the demographic associations
related to STS in recent years and corroborate previous
studies to help understand underlying mechanisms of the
disease and focus diagnostic and treatment strategies to
better manage patients within this population.

Methods

Data Source

The SEER database was queried to identify a population
of patients with STS. SEER is a product of the National
Cancer Institute’s Surveillance Research Program and col-
lects data on cancer incidence, patient demographics, and
tumor characteristics from 17 population-based cancer
registries that cover approximately 34.6% of the United
States population. The SEER areas include the states of
Connecticut, Hawaii, Idaho, Iowa, Kentucky, Louisiana,
New  York, Utah,
Wisconsin; multi-county areas of Atlanta, rural Georgia,

Massachusetts, New Mexico,
remaining counties of Georgia, San Francisco-Oakland,
Seattle-Puget Sound, San Jose-Monterey, Los Angeles
county, remaining counties of California; and Arizona
Indians, Alaska and Cherokee Nation. The study was
exempt from IRB approval process since it utilizes
a publicly available national database which collects de-
identified patient data. Since there was no patient contact
or intervention or patient identification, the Ethics com-
mittee has exempted the study.
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Study Population

Patients were identified based on tumor site and histology
using the World Health Organization’s criteria in the third
edition of the International Classification of Diseases for
Oncology (ICD-0-3). Patients of all ages with histologically
confirmed tumors indiscriminate of clinical staging diag-
nosed between 2000 and 2016 were included. Patient demo-
graphics such as gender, age, and race/ethnicity as well as
tumor characteristics, primarily histologic grade, were
obtained for each case of STS. This study limited analysis
to patients in 1 of 4 racial/ethnic groups: Caucasian/white,
African American/black, American Indian/Alaskan native,
and Asian/Pacific Islander. Cases with unknown race and
ethnicity were also excluded. Histologic grade was categor-
ized and recorded as undifferentiated, poorly differentiated,
moderately differentiated, and well-differentiated. Grade 1
refers to well-differentiated tumors, while Grade IV repre-
sents undifferentiated, anaplastic tumors.

Outcomes

Age-adjusted STS incidence-based mortality rates were
calculated for gender, race/ethnicity, and tumor grade.
Rates for American Indian and Asian/Pacific Islander
were not analyzed due to small sample size. All rates
were adjusted to the 2000 US standard population and
conveyed as the number of cases per 10,000 persons
per year to limit confounding from different age distribu-
tions. Overall incidence-based mortality rates of STS was
defined as the number of deaths due to STS among the
total number of patient cases of STS diagnosed over per-

son-time at risk in SEER areas.'”'®

Statistical Analysis

Incidence-based mortality was calculated using SEER *stat
software. We used 7-tests to determine statistically signifi-
cant differences between the various subgroups listed
above. Statistical significance was defined as a P-value
< 0.05.

Results

The Incidence-based mortality rates (per 10,000) for low-
grade and high-grade soft tissue sarcomas for both races
and genders are shown in Table 1. The incidence-based
mortality rates for Caucasians are similar to African
American in both grades and genders. Mortality rates of
high-grade soft tissue sarcomas were significantly higher
compared to low-grade tumors. A higher rate of mortality

Table | Incidence-Based Mortality Rates for STS of Various
Grades Based on Race and Gender

Ethnicity/Race Gender Histologic Tumor Grade
Low-Grade | High-Grade
Caucasian/White Male 0.1195 0.6052*
Female 0.0543 0.3292*
African American/Black Male 0.1021 0.554*
Female 0.068 0.4037*

Note: *Statistically significant with p <0.05 by T-test.

is noted in Caucasian males compared to African
Americans males despite past observations of higher inci-
dence in African Americans. There was no significant
change in the rate when trended over the past decade
(2007 to 2016). There was no significant change in the
rate when trended over the past decade (2007 to 2016).

Discussion

This study is a population-based analysis of current trends
of incidence-based mortality rates of STS in the United
States utilizing the SEER database. We identified patients
diagnosed with STS from 2000-2016 and evaluated mor-
tality based on variables such as gender, race, and tumor
grade. This study is the first to our knowledge to assess
such factors over the most recent decade.

The most surprising and significant finding of this study
is the increased mortality rates in Caucasian patients in
comparison to African American patients. This result chal-
lenges previous studies, which have established that the
incidence of STS is higher in black patients than white
patients.””* Mortality rates have unfortunately favored this
patient population as well. Martinez et al retrospectively
assessed 6706 patients with STS and found that African
American patients had decreased survival in a multivariate
analysis.'> Alamanda et al similarly found that black patients
had inferior outcomes compared to other races.'' This dis-
crepancy among our study and other investigations may be
explained by the fact that the studies assessed different time
periods and thus different subsets of patients with STS. Also,
this study only represents approximately one-third of the
total US population, skewing results. Another possible
explanation may rely on the complexity of factors that can
affect cancer prognosis. In particular, tumor grade has been
noted to vary among ethnicities. Lazarides et al studied
14,067 patients with STS and noted that white patients
tended 19

to have significantly higher-grade tumors.
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Intermediate or high-grade tumors are at increased risk of
metastatic disease. Approximately half of all cases with STS
of such grades become metastatic.'* Brennan et al demon-
strated in a study of 10,000 patients with STS that high-
grade tumors have an increased rate of death.”’ Cases with
high-grade STS are more challenging to treat with higher
rates of mortality as noted in our study, which may explain
the increased rates of mortality among our Caucasian
patients compared to other ethnic groups.

In addition, our study found that STS has a gender
predilection for males. The male gender tended to have
a higher incidence-based mortality regardless of tumor
grade and race. This result is consistent with past
studies.>> While there may be multifactorial issues con-
tributing to this disparity in mortality, one plausible expla-
nation may lie in the complications associated with STS.
van Herk-Sukel et al analyzed patients with STS and
found that the male gender has a significantly increased
risk of developing medical commodities, particularly car-
diovascular disease.’’ Although such comorbidities may
not directly affect STS-associated mortality, their presence
may make them more susceptible to poor outcomes.

This study has several limitations. The retrospective
design and use of a database both contribute to inherent
biases. First and foremost, we were unable to draw con-
clusive causal inferences from our data and thus were left
to speculate about potential explanations for observed
results. Missing clinical data or the lack of certain ethnic
information over the years that were studied could have
resulted in potential biases in our analysis as well. For
example, we were not able to assess incidence-based
mortality rates of American Indians and Asians/Pacific
Islanders due to limited information. We also acknowl-
edge that comparing data between studies was challen-
ging due to the differing classifications and
interpretations of sarcoma used as inclusion criteria.
This results in a bias that incorporates certain sarcomas
which may or may not be more likely to occur in certain
populations. Moreover, the lack of consistency in study-
ing certain age groups made comparisons difficult. Some
studies specifically focused on young adults and children,
while others assessed a combination of adult and children
populations.

Conclusion

Using a national database, this study analyzes the rates of
incidence-based mortality with respect to tumor grade,
gender, and race/ethnicity of patients with STS from the

years 2000 to 2016. Overall, our study highlights a higher
rate of incidence-based mortality in Caucasian males com-
pared to African American males in the past 15 years. It
implies that Caucasians with STS have worse outcomes —
a conclusion that challenges previous literature on racial/
ethnic disparity in patients with STS. Further investigation
is warranted to understand possible biologic, genetic, and
environmental differences and mechanisms that can possi-
bly contribute to such a disparity and consequently impact
health outcomes in patients with STS.
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