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pproximately 17% to 25% of all soft-
Atissue sarcomas (STS) are liposarco-

mas, making liposarcoma the most
common type of STS.! The 2013 World Health
Organization (WHO) classification separates
liposarcoma into 4 histologic subtypes: atypi-
cal lipomatous tumor/well-differentiated (ALT/
WDLPS), dedifferentiated (DDLPS), myxoid,
and pleomorphic.? Each subtype has unique
histology, morphology, and natural history.
WDLPS and DDLPS are the most common his-
tologic subtypes, comprising approximately
50% of all sarcomas that arise in the retroperi-
toneum.® DDLPS represents 18% of all liposar-
comas, making it the second most common
subtype of liposarcoma.*

In 1979, DDLPS was first characterized.®
Most (90%) cases of DDLPS present de novo,
whereas the other 10% transform from preex-
isting low-grade WDLPS.2 DDLPSs are formed
by an amplification of 12g14-15 involving the
MDM2 gene.* These malignancies most com-
monly present in the retroperitoneum as a large
painless mass, consisting of both fatty and non-
fatty components.2 Primary site has been previ-
ously reported as a major prognostic factor for
DDLPSs, with retroperitoneal DDLPSs demon-
strating the worst prognosis.® DDLPSs have a
high risk of local recurrence, with some reports
estimating recurrence rates approaching 40%.2
Overall mortality at 5 years for DDLPS is esti-
mated to be between 30% and 40%.*

Previous literature has determined that me-
dian income, race, health insurance, and facility
type are related to survival outcomes for patients
with DDLPS.”® When comparing the most com-
mon types of cancers, residents of poorer US
counties consistently had a higher risk of mor-
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tality than residents in affluent US counties, and
all racial minorities showed worse survival out-
comes when compared with white patients.”
Differences in survival outcomes have been re-
ported in patients attending different treatment
facilities for other cancers including pancreatic
cancers, glioblastomas, and oral cancers, with
multiple studies concluding that academic and
research programs are associated with the lon-
gest survival outcomes.'%'> For many cancers,
insurance status has been shown to be a sig-
nificant prognostic factor, with private insurance
typically resulting in the best prognosis.&®

The goal of this retrospective study was
to assess the prognostic effects of socioeco-
nomic variables on the overall survival (OS)
probabilities in a large cohort of DDLPS pa-
tients in order to inform clinicians about a po-
tentially at-risk population.

METHODS
The National Cancer Database (NCDB) was
created by the Commission on Cancer (CoC)
of the American College of Surgeons and the
American Cancer Society. The NCDB is the
largest cancer database in the US and includes
data on almost 70% of US patients with can-
cer. CoC-accredited cancer programs add data
on patients with cancer to the NCDB. The au-
thors accessed the NCDB data through the use
of the NCDB Participant Use File program.
Patients’ data from 2004 through 2015 were
abstracted. Only patients with the International
Classification of Diseases for Oncology histol-
ogy code 8858, corresponding to DDLPS, were
analyzed. Patients with other comorbid malig-
nant tumors were excluded to accurately cap-
ture the true survival rates for DDLPS. Variables



analyzed included age, sex, race, insurance sta-
tus, treatment facility type, median household in-
come by zip code, and percentage of adults in
the patient’s zip code with no high school (HS)
education.

Median survival, 5- and 10-year OS probabil-
ities, and Kaplan-Meier survival curves were cal-
culated for multiple variables, specifically race,
insurance status, treatment facility type, me-
dian family income, and percentage of adults
without a HS degree. Both 5- and 10-year OS
probabilities were determined by race with the
patients separated into white, African American,
Asian, American Indian/Alaska Native (Al/AN),
and Asian Indian or Pakistani groups. Our study
categorized Chinese, Japanese, Filipino, Hmong,
Korean, Vietnamese, Thai, Guamanian, Asian not
otherwise specified, and other Asian ethnicity pa-
tients together into one collective Asian group.
Insurance status was classified into Medicare,
Medicaid, other government insurance, and pri-
vate insurance groups. Other government insur-
ance consisted of US Department of Veterans
Affairs, Indian Health Service, Public Health Ser-
vice, and other government health care pro-
grams. Further analysis could not be performed
into the distribution of the other government in-
surance variable.

Facility types were divided into 4 groups:
community, comprehensive community, aca-
demic/research, and integrated network cancer
treatment facilities. Median income quartiles and
the percentage of adults with no high school de-
gree were estimated by comparison of the pa-
tient’s zip code with US Census Bureau data.
Median household income was separated into
4 groups, including lowest level of household in-
come (< $38,000), low level of household income
($38,000 to $47,999), moderate level of house-
hold income ($48,000 to $62,999), and highest
level of household income (> $63,000). The per-
centages of adults with no high school degree
were divided into 4 groups: lowest level of HS
education (> 21% ), low level of HS education
(13.0% to 20.9%), moderate level of HS edu-
cation (7.0% to 12.9%), and highest level of HS
education (< 7%). The 5- and 10-year survival
probabilities were calculated using the number
of months between the date of diagnosis and the
date of death or last known contact.

Continuous variables are presented as me-
dian and interquartile range (IQR) whereas cat-
egorical variables are presented as frequencies
and proportion. IBM SPSS version 25.0 was

TABLE 1

Baseline Demographics (N = 3573)

Characteristics Patients, No. (%)

Age, y
0-20 1(.03)
21-40 160 (4.5)
41-60 1316 (36.8)
61-80 1748 (48.9)
81-100 348 (9.7)
Male sex 2323 (65)
Race
White 3132 (87.7)
African American 231 (6.5)
Asian 90 (2.5)
American Indian/Alaska Native 21 (.6)
Asian Indian or Pakistani 20 (.6)
Unknown 79 (2.2)
TABLE 2

Socioeconomic Patient Variables (N = 3573)

Characteristics

Patients, No. (%)

Insurance status

Private insurance 1627 (45.5)
Medicare 1509 (42.2)
Medicaid 177 (5.0)
Other government 53 (1.5)
Uninsured 101 (2.8)
Unknown 106 (3.0)
Facility type
Community 185 (5.2)
Comprehensive community 1004 (28.1)
Academic/research 1918 (53.7)
Integrated network 331 (9.3)
Unknown 135 (3.8)
Zip code-level median yearly income
Lowest (< $38,000) 493 (13.8)
Low ($38,000-$47,999) 798 (22.3)
Moderate ($48,000-$62,999) 929 (26.0)
Highest (> $63,000) 1309 (36.6)
Unknown 44 (1.2)
Zip code-level percentage with no high school degree
Lowest (> 21%) 521 (14.6)
Low (13.0%-20.9%) 799 (22.4)
Moderate (7.0%-12.9%) 1231 (34.4)
Highest (< 7.0%) 979 (27.4)
Unknown 43 (1.2)
Treatment modality?
Surgery 3244 (90.8)
Radiation 1264 (35.4)
Chemotherapy 589 (16.45)

aSome patients received > 1 type of treatment modality.

used to produce Kaplan-Meier survival curves
and descriptive statistics. This study used Ka-
plan-Meier survival tables and log-rank tests to
analyze both the 5- and 10-year OS rates for the
5 variables listed above. This study also used
a multivariable Cox regression model that ac-
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TABLE 3

5-Year and 10-Year Survival Probabilities of 3573 Patients

With Dedifferentiated Liposarcoma

followed by African Americans
(6.5%) and Asians (2.5%).

Socioeconomic Variables

Probability of  Probability of Survival,
Variabl s 5-_Yee:ro/ s10-_YeIar°/ Medllsln (SD), The largest proportion of the pa-
anables _ urvival, 7 urvival, 7 °: tient population (45.5%) had pri-
Overall survival 51.5 34.8 63.8(2.8) vate insurance (Table 2). Medicare
Insurance status came in a close second covering
Private insurance 61.2 47.2 101.2 (8.2) 0 ;
Medicare 424 239 45.0 (2.5) almost 42.2% of th.e population,
Medicaid 47.3 16.5 47.8 (10.9) followed by Medicaid (5.0%), un-
Other government 48.0 0.0 53.4 (16.2) i ) -
Uninstred 487 50 26.0 (7.9) |nsure'd (2.8%), and other govern
= ment insurance (1.5%). About half
ace .
White 50.9 346 61.2 (2.8) (63.7%) of ‘Fhe patients were tr.eja.ted
African American 57.2 40.6 84.2 (16.5) at academic or research facilities,
Asian 51.6 25.8 119.8 (47.8) ; _
American Indian/Alaska Native 51.4 12.8 86.92 VYh"e the fewest number of pa
Asian Indian or Pakistani 77.9 0 63.5 (2.8) tients (5.2%) underwent treatment
Facility type at community cancer facilities. The
8ommuﬂity cancer program j;; g;g ggg Eggg largest percentage (36.6%) of pa-
omprehensive community cancer program . . .3 (4. . . . . .
Academic/research program 52.6 33.6 66.6 (4.5) t'_ents lived in zip C(‘)des with the
Integrated network cancer program 48.8 35.1 55.1 (5.5) highest level of median household
Median household income in patient income, while 26.0% and 22.3%
ZIE cod?,($b$38 o) 50,1 959 5 had moderate and low levels of in-
owest (< J b i . . .
Low ($38,000-847,999) 283 59.6 53.4 (5.4) come, respectively. About 14% of
Moderate ($48,000-$62,999) 52.4 39.3 70.5 (5.1) patients lived within an area of the
Highest (> $63,000) 200 8.8 70:1/(2:9) lowest level of income. Similarly, al-
Level of education in patient zip code® most 15% of patients lived in an
Lowest (> 21%) 49.5 27.5 53.3 (7.4) y t level of HS ed
Low (13.0%-20.9%) 50.7 38.1 64.5 (6.8) area ot lowest level 0 educa-
Moderate (7.0%-12.9%) 50.9 34.6 63.0 (5.8) tion. The greatest percentage of the
Highest (< 7.0%) 55.3 36.9 70.9 (4.8)

aData on SD unavailable due to small sample size.

®Based on 2012 dollar value.

cPercent with no high school diploma, 2008-2012.

commodated the correlative nature of outcomes
within facilities to study the association of the
treatment facility type and other socioeconomic
factors, while controlling for age, race (which was
collapsed into 3 categories), sex, primary site,
tumor stage, and treatment approaches. The
proportional hazards assumption was individually
checked for all pertinent variables. Any patient
records that were missing data were excluded
from the multivariable Cox regression model,
which was analyzed with SAS version 9.4 (Cary,
NC). P < 0.05 was used to indicate statistical sig-
nificance for all analyses.

RESULTS

Table 1 provides descriptive analysis for demo-
graphic characteristics of the 3573 patients in-
cluding age, sex, and race. The median age at
diagnosis was 64 years. There were 1073 more
men (65%) than women (35%) in this analysis.
Whites were the predominant racial category,
comprising 87.7% of the patient population,
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patient population (34.5%) lived in a
zip code with moderate level of HS
education. Surgery was the most
common treatment modality with
90.8% of the cohort undergoing surgery, while
35.4% and 16.5% were treated with radia-
tion and chemotherapy, respectively (some pa-
tients received more than one type of treatment
modality).

Survival Data
Survival data were available for 3112 patients.
Kaplan-Meier survival curves were used to an-
alyze OS according to insurance status, racial
background, treatment facility type, median
family income, and percentage of adults with
no high school education. Overall 5- and 10-
year OS probabilities were 51.5% and 34.8%,
respectively, while the median OS (SD) was
63.57 (2.8) months (Table 3).

Private insurance showed significantly higher
5- and 10-year OS probabilities and median OS:
5-year OS was 61.2%, 10-year OS was 47.2%,
and median survival (SD) was 101.2 (8.2) months
compared with that of all other insurance
groups (Medicare, Medicaid, other government



insurance, and uninsured) (Figure 1). These other
insurance types were fairly similar in their 5-year
and median OS, but surprisingly, patients with
no insurance had the second longest 10-year
OS. The difference between the 5-year OS prob-
abilities of private insurance compared with an
average of the other insurances was 15.1%,
which had almost doubled to 28.5% at 10 years,
with a median OS difference of almost 5 years
(56 months; data not shown).

Using the Kaplan-Meier survival curve, Asian
Indians had the longest 5-year OS probability
of 77.9% and African Americans had the lon-
gest 10-year OS probability of 40.6%. However,
Asians as a group demonstrated the longest me-
dian (SD) OS outcome with 119.8 (47.8) months
(Figure 2).

Overall, academic/research programs had
the longest median OS and 5-year OS prob-
ability (SD) of 66.6 (4.5) months and 52.6%,
respectively (Figure 3). Comprehensive com-
munity cancer programs and integrated net-
work cancer programs had nearly identical
10-year OS rates (35.2% vs 35.1%, respec-
tively). Community cancer programs had the
worst 5- and 10-year OS probabilities (41.1%
and 21.8%, respectively).

The top 2 income quartiles combined to
demonstrate the longest median, 5-year, and
10-year OS probabilities and were very similar.
Patients living in a zip code with the highest in-
come level had the longest 5-year OS rates of
54.3%, while patients living in zip codes with a
moderate income level had the longest 10-year
OS at 39.3% and the longest median OS of
about 71 months. Patients with the lowest level
of median household income had the worst
5-year OS rates (48.3%) and a median (SD) OS
of 53.4 (5.4) months (Figure 4).

A Kaplan-Meier curve for percentage of
adults without a HS degree is displayed in Fig-
ure 5. Zip codes with the highest level of educa-
tion had the longest 5-year OS rates and median
(SD) OS of 55.3% and 70.9 (4.8) months, re-
spectively. The longest 10-year OS outcomes at
38.1% were found in patients who lived in areas
of low-education levels. The worst 5- and 10-
year OS outcomes and median OS were found in
the least educated zip codes.

Results from the Cox regression model of
OS are displayed in Table 4. Race and ethnic-
ity, zip code-level median household income,
and zip code-level education were not associ-
ated with OS. Patients with no insurance had

Dedifferentiated Liposarcoma Survival

TABLE 4

Multivariable Cox Regression Model Results

for Overall Survival (N = 3573)

Parameter of Interest HR (95% CI) P
Race
White vs African American 0.98 (0.70-1.37) .90
White vs other 0.95 (0.57-1.59) .86
African American vs other 1.03 (0.58-1.80) .93
Insurance status
Medicaid vs private 1.30 (0.87-1.94) .20
Medicare vs private 1.13 (0.87-1.46) .35
None vs private 1.84 (1.17-2.88) .01
Other government vs private 212 (1.27-3.54) <.01
Medicaid vs other government 0.62 (0.33-1.15) 13
Medicare vs other government 0.53 (0.31-0.92) .02
None vs other government 0.87 (0.45-1.68) .68
Medicaid vs none 0.71 (0.39-1.31) 27
Medicare vs none 0.62 (0.38-0.99) .047
Medicaid vs Medicare 1.15 (0.75-1.77) .52
Facility type
Academic vs integrated cancer program 0.86 (0.61-1.20) .38
Community vs integrated cancer program 1.39 (0.89-2.18) .15
Comprehensive vs integrated cancer program 1.12 (0.79-1.58) .54
Academic vs comprehensive 0.77 (0.65-0.92) < .01
Community vs comprehensive 1.25 (0.89-1.75) .20
Academic vs community 0.62 (0.44-0.86) < .01
Levels of median household income in patients’ zip
codes, $2
Low vs Lowest 0.78 (0.59-1.04) .09
Moderate vs Lowest 0.82 (0.60-1.13) .22
Highest vs Lowest 0.81 (0.59-1.12) .20
Low vs Highest 0.96 (0.76-1.22) .73
Moderate vs Highest 1.01 (0.81-1.26) .93
Low vs Moderate 0.95 (0.74-1.22) .69
Levels of education in patients’ zip codes
Low vs Lowest 0.90 (0.68-1.20) A7
Moderate vs Lowest 0.83 (0.62-1.10) 19
Highest vs Lowest 0.81 (0.58-1.12) .21
Low vs Highest 1.11 (0.84-1.47) A7
Moderate vs Highest 1.02 (0.83-1.26) .84
Low vs Moderate 1.09 (0.86-1.37) .48

Abbreviations: DDLPS, dedifferentiated liposarcoma; OS, overall survival

aBased on 2012 dollar value.

an increased risk of death (hazard ratio [HR],
1.84; 95% Cl, 1.17-2.88; P < .01) when com-
pared with patients with private insurance. Pa-
tients with other government insurance also
had an increased risk of death (HR, 2.12; 95%
Cl, 1.27-3.54; P < .01) when compared with pa-
tients with private insurance while controlling
for all other variables. Patients with Medicare
had a decreased risk of death when compared
with patients with other government insurance
and no insurance (HR, 0.53; 95% CI, 0.31-0.92;
P = .02 and HR, 0.62; 95% ClI, 0.38-0.99;
P = .05, respectively). Patients treated at aca-
demic centers had better OS when compared
with patients treated at comprehensive treat-
ment centers (HR, 0.77; 95% CI, 0.65-0.92;
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FIGURE 1

Dedifferentiated Liposarcoma Survival
Probability by Insurance Type?

FIGURE 2

Dedifferentiated Liposarcoma Survival
Probability by Race?
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P < .01) and community treatment centers (HR,
0.62; 95% Cl, 0.44-0.86; P < .01).

DISCUSSION

This study is the largest study to date that spe-
cifically studies the type of treatment facilities
and socioeconomic factors, including insur-
ance status, race, income, and education, and
how they affect survival of DDLPS. The overall
5- and 10-year OS probabilities for DDLPS in
this study were 51.5% and 34.8%, respectively,
with median OS of 63.6 months. These results
were more encouraging than previous reports,
which found a 5-year survival probability of
36.5% and a median OS of 45 months.'3'4

The largest age grouping was aged 61 to 80
years (48.9% of the cohort), and the median age
at diagnosis was 64 years. DDLPSs most typ-
ically present between the ages of 50 and 70
years.’™ Our cohort was 65% male. Previous
studies have indicated that DDLPSs affect the
sexes equally; however, another study showed
a similar male predominance (68.8%) at the MD
Anderson Cancer Center in Houston, Texas.'®'6

In our study, approximately 88% of patients
were white, 6.5% were African American, and
2.5% were Asian, which differed from a previ-
ous study of 84 patients that had a 78.6% white,
4.8% Asian, and 1.2% African American patient
population.'

Asian Indian or Pakistani patients had the
best 5-year OS probability at 77.9%, followed by
African American (57.2%), Asian (51.6%), AlI/AN
(51.4%), and white patients (50.9%). This trend
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had disappeared by 10 years and Asian, Al/AN,
African American, and Asian Indian or Pakistani
groups all demonstrated longer median OS than
did white patients. In fact, Asian patients had
the longest median OS at 119.8 months, which
was almost double that of white patients with the
lowest median OS of 61.2 months. This finding
is contrary to previous studies, which reported
that racial minorities typically had worse OS out-
comes when compared with white patients in dif-
ferent types of cancer.”'” Notably, these findings
were not statistically significant in our current
study in the log-rank or multivariable analyses.

Private insurance was the most common
form of insurance followed in decreasing order
by Medicare, Medicaid, uninsured, and other
government insurance. About 42% of the co-
hort had Medicare, which is a federally funded
US insurance program designated for patients
aged > 65 years and certain younger patients
with disabilities.

Patients with private insurance demonstrated
the longest OS, essentially twice the median OS
of all other insured groups at 101 months. Medi-
care had the worst 5-year OS probability and
median OS of all groups. A previous study of
77 patients with DDLPS reported that patients
aged > 65 years had reduced 0S."® Medicare
patients in this study were older, with a mean
and median age at DDLPS diagnosis of 71 and
72 years, respectively, while private insurance
had a mean and median age at diagnosis of 56
and 57 years, respectively. Medicare inherently
covers older patients and this age difference
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could account for the decrease in overall survival.

Improved OS for privately insured patients
was most notable compared with the uninsured
or patients with other government insurance. Un-
insured patients had an 83.7% increased risk of
mortality when compared with patients with pri-
vate insurance. When compared with patients
with private insurance, patients with other gov-
ernment insurance had an 111.5% increased
risk of mortality. Comparing patients with Medi-
care vs patients with no insurance or other gov-
ernment insurance, there was a decreased risk of
mortality of 38.5% and 46.6%, respectively. This
decreased OS in patients with other government
insurance could be related to the choice of treat-
ment facility, because only 31% of the patients
with other government insurance went to aca-
demic or research centers when compared with
the 58.4% and 50.8% of patients with private
and Medicare insurance treated there (data not
shown). Such centers often have access to more
advanced technology and protocols that may not
be available at other treatment facilities.

A little more than half of the patients in the co-
hort went to an academic or research center for
treatment (53.7%); comprehensive community
cancer programs were the second most com-
mon treatment facility at 28%. Patients treated
at academic or research centers demonstrated
the best outcomes with a 5-year OS of 52.6%,
followed in decreasing order by comprehensive
community cancer programs (49.7%), integrated
network cancer programs (48.8%), and commu-
nity cancer programs (41.1%). In our patient co-

an = 3068, P < .01.

hort, patients treated at an academic/research
center had slightly decreased 10-year OS rates
compared with those patients treated at a com-
prehensive community cancer program, although
the median OS for the academic/research cen-
ters were still the highest of all treatment facilities.

Treatment options varied significantly by facil-
ity, and the number of patients treated surgically
followed a similar trend, with 92% undergoing
surgery as the primary treatment at academic
or research programs compared with 89% at
comprehensive cancer programs and 82.7% at
community cancer programs (data not shown).
Another potential explaination for differing OS
outcomes across facilities is the surgical mar-
gin outcome. Surgeries performed at commu-
nity cancer programs or comprehensive cancer
programs resulted with no residual tumor in 36%
and 40% of cases, respectively, whereas cases
performed at academic or research programs re-
sulted with no residual tumor in 47% of cases
(data not shown). Regardless, multivariate anal-
ysis demonstrated a marked decrease in the
chance of mortality when comparing treatment
received at academic facility centers with that re-
ceived at comprehensive cancer centers (22.9%)
and community cancer centers (38.3%) (data not
shown).

A recent study demonstrated improved out-
comes for patients with retroperitoneal or ex-
tremity STS treated at high-volume treatment
centers.'® Patients treated at high-volume cen-
ters were found to have an 8% decreased risk
of death compared with patients treated at

AUGUST 2019 + FEDERAL PRACTITIONER SPECIAL ISSUE + S39



Dedifferentiated Liposarcoma Survival

FIGURE 5

Dedifferentiated Liposarcoma Survival
Probability by Zip Code-Based High School
Education?
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low-volume centers. Notably, they found high-
volume academic centers demonstrated the
strongest improvement in survival, while high-
volume community centers showed decreased
survival.’™ Similarly, we found that patients
treated at academic/research institutions had
improved 5-year OS and greater median OS
than did patients treated at community cancer
programs or comprehensive community can-
cer programs.

The top 2 income quartiles (> $48,000) com-
bined to demonstrate the longest median, 5-year,
and 10-year OS and were fairly similar between
the quartiles. Patients living in zip codes with a
median income of $38,000 to $47,999 had the
worst 5-year OS and median OS. The log-rank
analysis showed statistical evidence of differ-
ences in survival associated with income, but
within the context of the multivariable analysis,
there was no remaining evidence of a difference.

The longest 5-year OS outcomes were seen
in patients living in zip codes with the highest
level of education (55.3%). However, the dif-
ference in OS was not statistically significant
using either the log-rank analysis or multivari-
ate analysis.

Limitations

This study has certain inherent limitations in
using a retrospective design and a large da-
tabase such as the NCDB. Many different pa-
thologists at CoC-accredited cancer programs
perform the pathology that contributes to the
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data in the NCDB. There was no pathologi-
cal review of these findings, which could po-
tentially introduce error into the findings of
this study. With the NCDB, potential selection
bias is possible because patients in the da-
tabase are added only from CoC-accredited
cancer programs. This risk is minimized be-
cause NCDB contains data on most newly di-
agnosed cancer patients in the US. Further
potential risks, which are unable to be con-
trolled for, include potential interobserver error
and data that may be incompletely, improp-
erly, or inaccurately recorded from the patients’
charts. Without patient-specific information re-
garding income and education, it is challenging
to utilize zip codes to estimate socioeconomic
status and educational level. Even though a
patient may live in a zip code identified with
specific economic and educational character-
istics, that patient may not share those charac-
teristics. Furthermore, patients with Medicare
tend to be older than patients with other forms
of insurance, which limits the significance of
comparisons across insurance groups. A future
SEER (Surveillance, Epidemiology, and End Re-
sults) program study to confirm this study’s
results and the effects of socioeconomic vari-
ables on DDLPS would be an excellent follow-
up study.

CONCLUSION

This study used a large cohort of patients with
DDLPS to study the effects of treatment fa-
cility, insurance status, and socioeconomic
variables on survival outcomes. Although in-
surance status, median household income,
and treatment facility were associated with
differences in median OS and 5- and 10-year
OS probabilities, evidence for a difference re-
mained for only insurance status and facil-
ity type within the context of a multivariable
analysis irrespective of age, race, sex, insur-
ance status, education, and median income.
Patients with private insurance and Medic-
aid had a decreased risk of mortality com-
pared with other government insurance and
no insurance. Patients receiving treatment at
academic research programs had the high-
est median and 5-year OS of 66.6 months and
52.6%, respectively. Patients receiving treat-
ment at academic centers had improved sur-
vival outcomes with a decrease in mortality of
23% and 38% compared to comprehensive or
community cancer programs.
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