CENTRAL EUROPEAN JOURNAL OF UROLOGY

ORIGINAL PAPER

Racial differences in the distribution of bladder cancer
metastases: a population-based analysis

Giuseppe Rosiello*?, Carlotta Palumbo’?, Marina Deuker'#, Lara Franziska Stolzenbach®~,
Thomas Martin?, Zhe Tian!, Andrea Gallina?, Francesco Montorsi?, Peter Black®, Wassim Kassouf’,
Shahrokh F. Shariat®?, Fred Saad®, Alberto Briganti?, Pierre |. Karakiewicz*

Division of Urology, Cancer Prognostics and Health Outcomes Unit, University of Montreal Health Center, Montreal, Quebec, Canada

2Department of Urology and Division of Experimental Oncology, URI, Urological Research Institute, IRCCS San Raffaele Scientific Institute, Milan, Italy

3Urology Unit, ASST Spedali Civili of Brescia, Department of Medical and Surgical Specialties, Radiological Science and Public Health, University of Brescia, Italy
“Department of Urology, University Hospital Frankfurt, Frankfurt am Main, Germany

*Martini-Klinik Prostate Cancer Center, University Hospital Hamburg-Eppendorf, Hamburg, Germany

SDepartment of Urology, University of British Columbia, Vancouver, British Columbia, Canada

“Division of Urology, McGill University Health Centre, Montreal, Quebec, Canada

8Department of Urology, Comprehensive Cancer Center, Medical University of Vienna, Vienna, Austria

°Institute of Urology and Reproductive Health, I.M. Sechenov First Moscow State Medical University, Moscow, Russia

Citation: Rosiello G, Palumbo C, Deuker M, et al. Racial differences in the distribution of bladder cancer metastasis: a population-based analysis. Cent European
J Urol. 2020; 73: 407-415.

Article history Introduction Bladder cancer is the second most common genitourinary malignancy in the United States.
Submitted: Sept. 23, 2020 The incidence of bladder cancer rises with age, and it is two times more common in Caucasians than
Accepted: Sept. 27, 2020 in African-Americans (23.1 vs. 12.6 cases/100,000 persons). We aimed to investigate the racial and age-
Published online: Oct. 31, . . _— . . .
2020 related differences in the distribution of metastasis in a large, contemporary cohort of metastatic bladder
cancer patients.
Material and methods Within the National Inpatient Sample database (2008—2015) we identified 5,767
patients with metastatic bladder cancer. Trend test, Chi-square test and multivariable logistic regression
models were used to evaluate the relationship between ethnicity, age, and site of metastasis.
Results Of 5,767 patients with metastatic bladder cancer, 598 (10.4%) were African-American. Lung
was the most common metastatic site in African-Americans (28.6%) vs. bone in Caucasians (21.7%).
Corresponding author Overall, African-Americans showed higher rates of lung (+10.2%), liver (+7.5%) and bone (+5.2%) metas-
Giuseppe Rosiello tases, compared to Caucasians (all p <0.01). Brain metastases were rare in both ethnicities (3.3 vs. 2.4%;
IRCCS San Raffaele p = 0.2). Rates of exclusive bone, lung or liver metastases increased with age, but were higher in African-

Scientific Institute A . dl f Inth Iti iable logisti . dels Afri A .
Urological Research mericans, regaraless or age strata. In the multivariable og|st|c regression models, rican-American

Institute ethnicity independently predicted higher risk of lung (Odds ratio: 1.69), liver (odds ratio: 1.50) and bone
Department (odds ratio: 1.27) metastases, relative to Caucasians. Moreover, a dose-response effect was found after
of Urology and Division combining the three main risk factors for developing bone metastases, namely African-American ethnic-

of Experimental Oncology 4,y 5unger age and male gender.
Milan, Italy

60 Via Olgettina Conclusions Racial differences exist in the distribution of metastatic bladder cancer metastasis. More-
20132 Milan, Italy over, based on higher risk of bone metastases in African-American patients, bone imaging may be war-
phone: +39 02 2643 7286 ranted in this patient population, especially in the presence of other risk factors for bone metastases,
giusepperosiello@hotmail.it  namely male gender or younger age.

Key Words: advanced bladder cancer <> bladder cancer <> epidemiology ¢> location of disease
¢ National Inpatient Sample database

Cent European J Urol. 2020; 73: 407-415 doi: 10.5173/ceju.2020.0269



CENTRAL EUROPEAN JOURNAL OF UROLOGY

INTRODUCTION

Bladder cancer is the second most common genito-
urinary malignancy in the United States, with esti-
mated incidence rates of 19.2 cases per 100,000 per-
sons. The incidence of bladder cancer rises with age,
and it is two times more common in Caucasians than
in African-Americans (23.1 vs. 12.6 cases/100,000
persons) [1, 2, 3]. Approximately, 8 to 18% of bladder
cancer patients present metastatic disease, [4] and
its incidence is on the rise. [5] Several studies dem-
onstrated racial differences in bladder cancer onco-
logic outcomes, due to genetic, societal, and environ-
mental factor differences that may be operational
between Caucasians and African-Americans [6, 7,
8]. However, to date very few studies described the
site-specific location of metastasis in bladder cancer
patients [9, 10], and no studies tested for variability
in the distribution of metastasis according to ethnic-
ity. Historically, Bianchi et al. [10] reported differ-
ent patterns of metastatic distribution according to
age. However, Bianchi et al. [10] relied on a historical
cohort of metastatic bladder cancer patients (1998—
2007) and did not evaluate racial differences in the
distribution patterns. We addressed this limitation
in a contemporary cohort of patients with metastatic
bladder cancer. Specifically, we hypothesized that the
distribution of metastasis may vary according to age
and ethnicity.

MATERIAL AND METHODS
Study population

The current study relied on the National Inpatient
Sample database (2008-2015) [11, 12] that is com-
posed of longitudinal hospital inpatient databases
from the Healthcare Cost and Utilization Project
family and includes 20% of United States inpatient
hospitalizations [13, 14]. Within the National Inpa-
tient Sample database we focused on patients older
than 18 years, with the primary diagnosis of meta-
static bladder cancer. (International Classification
of Diseases, Ninth Revision, Clinical Modification
[ICD-9-CM] codes 188.x) from 2008 to 2015. Meta-
static sites were identified using ICD-9-CM codes, as
follows: lung (197.0), bone (198.5), regional lymph
nodes (196.2, 196.6), distant lymph nodes (196.0,
196.1, 196.3, 196.5, 196.8, 196.9), liver (197.7), adre-
nal (198.7), brain (198.3), peritoneum and retroperi-
toneum (197.6), other digestive system (esophagus,
gallbladder, pancreas, stomach) and spleen (197.8),
pleura (197.2), mediastinum (197.1), kidney (198.0),
colorectum (197.5), duodenum (197.4), skin (198.2),
bronchus and trachea (197.3), ovary (198.6). Overall,

5,767 (5,169 Caucasians and 598 African-Americans)
assessable patients were identified.

Variables definition

Ethnicity was defined based on the National Inpa-
tient Sample database ethnicity categories. Due to
very low numbers of other ethnic groups, without
any possibility of meaningful conclusions, our analy-
ses focused on differences between Caucasian and
African-American ethnicities. Age was categorized
according to quartiles: <63, 64-72, 73-79 and >80.
According to previously established methodology,
[10] thoracic metastatic sites included lung, distant
lymph nodes, pleura, mediastinum, bronchus and
trachea. Similarly, [15] abdominal metastatic sites
included liver, regional lymph nodes, adrenal, peri-
toneum and retroperitoneum, kidney, colorectum,
duodenum, ovary, spleen, other digestive system and
urinary tract. Conversely, brain, as well as bone were
considered as two independent sites. Other variables
included gender (male, female), number of metastat-
ic sites (1 site, >2 sites) and Charlson Comorbidity
Index ([CCI] 0-1 vs. >2).

Statistical analyses

Descriptive statistics included frequencies and pro-
portions for categorical variables. Means, medians,
and ranges were reported for continuously coded
variables. Chi-square test, t-test and Kruskal-Wallis
tests examined the statistical significance in propor-
tions’, means’ and medians’ differences. Five sets
of analyses were performed. First, we investigated
rates of site-specific metastasis, within each ethnic
group. Second, we tested for differences in the distri-
bution of site-specific metastasis between Caucasians
and African-Americans. Third, trends in proportions
tested the effect of age on distribution of metastatic
sites, according to ethnicity. Fourth, multivariable
logistic regression models investigated predictors
of bone, lung, liver and brain metastases. Covari-
ates in multivariable logistic regression models were
ethnicity (African-Americans vs. Caucasians), age
(<63 vs. >63 years), gender (male vs. female) and
CCI (>2 vs. 0-1) . Finally, multivariable logistic re-
gression models were used to test for dose-response
effect [16] after combining independent predictors of
bone metastases, namely ethnicity, age, and gender.

All multivariable models relied on weighting using
a Generalized Estimating Equation function to pro-
vide more accurate national estimates based on Na-
tional Inpatient Sample database-provided weights
[17]. For all statistical analyses, R software environ-
ment for statistical computing and graphics (version
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3.4.3) was used. All tests were two sided with a level
of significance set at p <0.05.

RESULTS
General characteristics of the study population

Overall, 5,767 patients with metastatic bladder can-
cer were identified between 2008 and 2015. Of those,
5,169 (89.6%) were Caucasians and 598 (10.4%) were
African-Americans. African-American patients were
younger (68 vs. 72; p <0.001) and more frequently
female (34.4 vs. 24.9%; p <0.001), compared to Cau-
casians. No differences on the Charlson Comorbidity
Index distribution were found (p = 0.8).

Location of metastasis according to ethnicity

Figure 1 depicts rates of site-specific metastasis ac-
cording to ethnicity. Bone was the most common met-
astatic site in Caucasians (21.7%), followed by lung
(18.4%) and liver (15.4%). Conversely, lung was the
most common metastatic site in African-Americans
(28.9%), followed by bone (26.9%) and liver (22.9%).
Brain metastases were rare in both Caucasians and
in African-Americans (2.4 vs. 3.3%; p = 0.2). Over-
all, African-American patients showed higher rates
of bone, lung and liver metastases (all p <0.01), com-
pared to Caucasians.

Metastasis in uncommon metastatic sites, namely
those different than lung, bone, liver, brain and lymph
nodes were present in 17.4 vs. 18.5% of Caucasian
vs. African-American patients (p = 0.5). Retro-/peri-
toneum (8.1 vs. 8.0%), colorectum (4.9 vs. 4.0%) and
kidney (2.8 vs. 2.7%) represented the most frequent
metastatic sites in both ethnicities (all p>0.05),
among the less common sites of metastasis.

Location of metastasis according to ethnicity
and age

Table 1 illustrates rates of site-specific metastasis ac-
cording to ethnicity and age. Rates of thoracic metas-
tases increased with age from 18% to 22.4% (p <0.001)
in Caucasians, and were stable in African-Americans
(p = 0.1). However, rates of thoracic metastases were
higher in African-Americans and remained so, regard-
less of age strata. Age did not affect rates of abdomi-
nal metastases in Caucasians (p = 0.1). Conversely,
rates of abdominal metastases decreased with age
in African-Americans, from 47 to 31% (p <0.01). Re-
garding brain metastases, we recorded a decrease
with age in Caucasians (from 3.2 to 1.7%; p <0.01)
but not in African-Americans (p = 0.06). Finally, rates
of bone metastases were higher in African-American
patients, regardless of age strata, but age did not af-
fect such rates, neither in Caucasians (p = 0.1) nor
in African-Americans (p = 0.4).
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Figure 1. Bar plots depicting rates of metastatic sites in 5,767 metastatic bladder cancer patients (5,169 Caucasians [gray] and
598 African-Americans [black]) identified within the National Inpatient Sample database, between 2008 and 2015, stratified ac-

cording to ethnicity.
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Distribution of exclusive single organ metastases
according to ethnicity and age

Overall, 2,574 (49.8%) Caucasians and 282 (47.2%)
African-Americans had >2 metastatic sites. Increas-
ing age was associated with lower rates of multiple
metastatic sites in Caucasians (from 54.9 to 46.4%;
p <0.001) but not in African-Americans (p = 0.2).

Detailed stratification of the distribution of exclusive
A) bone, B) lung, or C) liver metastases were subse-
quently tabulated according to ethnicity, as well as
to age categories. (Figure 2A-C). Overall, the rates
of exclusive single organ metastases increased with
age and were consistently higher in African-Ameri-
can patients. Specifically, the rates of exclusive bone
metastases increased from 40 to 56.1% in Caucasians

vs. 39.7 to 70% in African-Americans. The rates
of exclusive lung metastases increased from 31.6
to 47.3% in Caucasians vs. 39.1 to 53.9% in African-
Americans. Finally, the rates of liver metastases in-
creased from 23.3 to 38.1% vs. 30.4 to 41.2% in Cau-
casians vs. African-Americans, respectively.

Multivariable analyses predicting lung, bone,
liver and brain metastases

Finally, we corroborated our observations within
multivariable analyses (Table 2). At multivariable lo-
gistic regression models, African-American ethnicity
achieved an independent predictor status for high-
er risk of lung (Odds Ratio: 1.69, 95%CI 1.39-2.07;
p <0.001), liver (odds ratio: 1.50, 95%CI 1.22-1.83;
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Figure 2. Bar plots depicting rates of exclusive organ metastasis, stratified according to the presence of bone (A), lung (B)
or liver (C) metastases, in addition to tabulation for ethnicity (Caucasians [gray] vs. African-Americans [black]) and age cat-
egories (<63 vs. 64-72 vs. 73—-79 vs. >80) in 5,767 metastatic bladder cancer patients identified within the National Inpatient

Sample database, between 2008 and 2015.
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p <0.01) or bone metastases (OR: 1.27, 95%CI
1.04-1.55; p = 0.01), but not for brain metastases
(p = 0.4). Younger age (odds ratio: 1.18, 95%CI;
p <0.01) and male gender (odds ratio: 1.36, 95%CI
1.17-1.58; p <0.001) were also associated with in-
creased risk of bone metastases.

Interestingly, when independent predictors of bone
metastases were combined, a dose-response effect
was shown. Specifically, African-American ethnicity,
in the presence of both risk factors for bone metas-
tases, namely younger age (<63) and male gender,
was associated with a 2-fold higher risk of develop-
ing bone metastases, relative to no risk factors (odds
ratio: 2.15, 95%CI 1.47-3.16; p <0.001). Lower odds
ratios were observed, when African-American eth-
nicity was combined with only one risk factor, name-
ly male gender (odds ratio: 1.61, 95%CI 1.16-2.24,;
p <0.01) or younger age (odds ratio: 1.67, 95%CI
1.02-2.72; p = 0.04) (Table 3).

DISCUSSION

Approximately, 8 to 18% of bladder cancer patients
harbour metastatic disease [4]. However, while the
effect of age on location of metastasis was histori-
cally analyzed [10], to date no studies investigated
the impact of ethnicity on distribution of metasta-
sis in patients with metastatic bladder cancer. Based
on this unmet need, we relied on a contemporary
population-based dataset and hypothesized that ra-
cial differences may exist in the distribution of meta-
static bladder cancer metastasis. Our study showed
several important observations.

First, we identified 5,767 patients with meta-
static bladder cancer. Of these, only 598 (10.4%)
were African-Americans. Moreover, it was impos-
sible to analyze data regarding ethnic minorities
other than African-Americans, due to there being
a small number of such patients. On one hand, such
low numbers within one of the largest currently
available population-based datasets clearly demon-
strates that testing for racial differences in the con-
text of metastatic bladder cancer may be difficult.
On the other hand, the nature of the National Inpa-
tient Sample database allowed us to investigate rates
of very uncommon metastatic sites, such as adrenal,
pleural or duodenal metastases, as previously report-
ed in other urological malignancies [15, 18], within
a large contemporary cohort of metastatic bladder
cancer patients and even according to patient ethnic-
ity. To the best of our knowledge, we are not aware
of similar studies.

Second, lung and bone represented the most common
metastatic sites, both in Caucasians and in African-
Americans. Specifically, from one out of five to one out

Table 3. Multivariable logistic regression models predicting
bone metastases in 5,767 metastatic bladder cancer patients
identified within the National Inpatient Sample database, be-
tween 2008 and 2015. Dose-response effect after combination
of age, ethnicity and gender

Bone metastases

Predictors 95% Confidence

Odds ratio .
interval

p—value

Caucasian
>63 Reference
Female

African—American
<63 2.15
Male

1.47-3.16 <0.001

African—American
<63 1.67
Female

1.02-2.72 0.04

African—American
>63 1.61
Male

1.16-2.24 <0.01

Caucasian
<63 1.52
Male

1.23-1.88 <0.01

Caucasian
>63 1.29
Male

1.08-1.55 <0.01

Caucasian
<63 1.01
Female

0.74-1.39 0.9

African—American
>63 0.95
Female

0.59-1.56 0.9

Charlson Comorbidity

Index (>2 vs. 0—1) 0.99 0.83-1.19 0.9

of three patients harboured bone or lung metastases.
These observations indicate that lung and bone
should invariably be imaged in all bladder cancer pa-
tients, in whom metastasis is suspected. Currently,
the role of chest imaging in bladder cancer is well
established and international guidelines recommend
to perform chest imaging for staging and follow-up
in all bladder cancer patients [19, 20, 21]. Converse-
ly, evaluation of bone metastasis is recommended in
the presence of specific criteria, such as bone symp-
toms, high-risk disease or in patients with laboratory
indicators of bone lesions [20]. However, our analy-
ses demonstrated that up to 30% of bladder cancer
patients harbour bone metastases. Moreover, the
rates of exclusive bone metastases increase with age,
up to 70% in African-American patients. Although
the presence of bone metastases in bladder cancer
represent an indicator of poor oncologic outcomes
[22], it is of note that early diagnosis may lead to
timely medical or surgical intervention and skeletal-
related events prevention [23]. In consequence, our
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findings suggest that selection criteria for bone im-
aging should be revised and a bone scan should be
offered to a wider cohort of bladder cancer patients.
In that regard, bone surveys that include long bones
may be advocated. Such an approach may result in
higher detection of lytic lesions than if bone scintig-
raphy is performed, where such lesions may go un-
noticed [24].

Third, we identified important racial differences
in the distribution of metastasis between Cauca-
sian and African-American patients. Specifically,
bone represented the most common metastatic site
in Caucasians (21.7%), followed by lung (18.4%).
Conversely, lung was the most common metastatic
site in African-Americans (28.6%), followed by bone
(26.9%). Moreover, overall rates of the three most
common metastatic sites, namely bone (+5.2%), lung
(+10.2%) and liver (+7.5%) were consistently higher
in African-American patients, compared to Cauca-
sians (all p <0.01), even after stratification accord-
ing to patient age. We corroborated these findings
in multivariable analyses, where African-American
ethnicity achieved an independent predictor status
for higher risk of bone (odds ratio: 1.27), lung (odds
ratio: 1.69), or liver metastases (odds ratio: 1.50).
Moreover, further stratification according to the num-
ber of metastatic sites involved demonstrated overall
higher rates of multiple sites in African-American
vs. Caucasian patients. Interestingly, African-Amer-
icans were more likely to harbour metastases in dif-
ferent locations, compared to Caucasians.

Multiple factors may have contributed to these ra-
cial differences. Specifically, workers in high-risk
occupations, such as mechanic industries, involving
exposure to dyes, paints or well-known carcinogens
(i.e. 2-naphthylamine, benzidine, and 4-aminobi-
phenyl) have increased risk of bladder cancer [25].
In this regard, Burns et al. [26] demonstrated
an increased risk of bladder cancer in African-
Americans with a typical occupation of automobile
mechanic. Parkin et al. [27] found higher incidence
of the squamous cell carcinoma variant in bladder
cancer African-American patients. Of note, squa-
mous cell carcinoma is a more aggressive histo-
logical variant than urothelial, which is associated
with higher stage at presentation and poor survival
[28, 29, 30]. It is also very important to emphasize
the existence of differences in referral patterns be-
tween Caucasian and African-American patients.
For instance, Schrag et al. [31] revealed a 1.6-fold
higher risk of inadequate surveillance after blad-
der cancer diagnosis in African-Americans, relative
to Caucasians. Finally, reduced access to healthcare
for African-American patients [32, 33] may lead
to a delay in bladder cancer diagnosis, and may fur-

ther contribute to a higher risk of developing me-
tastasis. Nonetheless, racial differences in the dis-
tribution of metastatic sites may be only partially
explained by disparities in access to healthcare
or routine cancer screening. Indeed, important
biological factors, such as molecular, biochemical
or genetic factors [34, 35] may contribute to racial
differences, and may predispose African-American
patients to faster tumor growing and spreading,
as well as to different metastatic profiles. Addition-
ally, several comorbidities, such as obesity or diabe-
tes, may induce an altered metabolic and/or inflam-
matory status, which have been associated with
adverse cancer outcomes [36, 37]. Of note, such con-
ditions are more common among African-Americans
[36, 37]. However, further studies are needed to as-
sess the biological rationale that may run behind our
observations.

Fourth, we investigated the presence of metastasis
in uncommon metastatic sites, namely those dif-
ferent than lung, bone, liver, brain or lymph nodes.
Interestingly, we found that roughly one out of five
bladder cancer patients harbour metastases in rare
metastatic sites. Although no major racial differenc-
es were found, prevalence of uncommon metastatic
sites may be of importance in the design of clinical
trials, where presence of specific metastatic sites
may guide clinicians. To the best of our knowledge,
we are the first to investigate rates of uncommon
metastatic sites according to ethnicity in metastat-
ic bladder cancer. In consequence, we cannot com-
pare our results with similar analyses in metastatic
bladder cancer patients. Nonetheless, our study is
in agreement with Stolzenbach et al. [38], who ad-
dressed this topic in metastatic prostate cancer, and
did not find any meaningful difference according
to patient ethnicity.

Fifth, our analyses revealed that age significantly
affects rates of exclusive bone, lung or liver metas-
tases, both in Caucasian and in African-American
patients. Bianchi et al. [10] previously demonstrated
an age-related distribution of metastasis in meta-
static bladder cancer. However, the authors did not
evaluate racial-related differences. In this regard,
stratification according to patient ethnicity revealed
important differences between Caucasians and Af-
rican-Americans. Specifically, rates of single organ
involvement were higher in African-Americans,
compared to Caucasians, regardless of site of metas-
tasis and patient age. Moreover, rates of exclusive
bone metastases recorded the highest increase with
age in African-Americans vs. Caucasians, +30.3%
vs. +15.6%, respectively.

These observations provide additional proof of ra-
cial differences in the distribution of bladder cancer
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metastasis. Moreover, these findings further support
the use of bone imaging for investigation of bone
lesions, especially in elderly African-American pa-
tients, where the rates of exclusive bone metastases
are extremely high and may be missed during patient
follow-up, when only chest, but not bone imaging
is recommended [19, 20, 21].

Sixth, in the last part of our analyses, we focused
on bone metastases. Specifically, multivariable anal-
yses revealed that younger age and male gender,
in addition to African-American ethnicity, are inde-
pendent predictors of bone metastases in metastatic
bladder cancer. Interestingly, we found a dose-re-
sponse effect, after combination of the three risk fac-
tors. Indeed, African-American ethnicity associated
with one risk factor showed lower odds ratios than
if associated with both risk factors (1.61 vs. 1.67
vs. 2.15), relative to the absence of other risk factors.
These findings are important, and further support
the need to revise the current guideline recommen-
dations for performing bone imaging.

Last but not least, brain metastases were particu-
larly rare, regardless of ethnicity and age. These
findings are in agreement with guideline recommen-
dations, [20] and confirm that brain imaging may
possibly be left up to the discretion of the clinician,
based on clinical suspicious.

Taken together, our analyses revealed that racial dif-
ferences exist in the distribution of metastatic blad-
der cancer metastasis. From a clinical prospective,
our findings indicate that bladder cancer African-
American patients deserve more attentive evalua-
tion and stricter follow-up, compared to Caucasians,
due to overall higher rates of bone, lung and liver
metastases. Moreover, careful evaluation of bone me-
tastases is needed in this patient population, due to
extremely high rates of exclusive bone metastases,
especially in elderly patients, which may be missed
during patient counseling. Finally, other specific ra-

REFEICNCES ... ee e

cial and age-related differences are more applicable
to the design and conduct of clinical trials, where the
prevalence and the distribution of metastatic sites
may be of particular importance.

Despite its novelty, our study is not devoid of limita-
tions. First, the National Inpatient Sample database
does not include more granular information about
tumor characteristics or tumor histology. Similarly,
the number of metastases in each metastatic site was
not available. In consequence, our analyses could not
account for variability according to patient ethnicity.
However, our analyses focused on the distribution
of metastasis, and did not investigate survival out-
comes, where the role of these important variables
is well established [11, 39]. Second, information re-
garding diagnostic methodology used to evaluate
the presence of metastasis was not available. Third,
the National Inpatient Sample database is based on
hospitalized patients. In consequence, the patterns
of metastatic sites described in our study may not
exactly reflect those of all metastatic bladder cancer
patients. Nonetheless, the National Inpatient Sample
database estimates are considered to be accurate and
precise, [40] and were used to evaluate the distribu-
tion of metastasis in other urological malignancies,
such as kidney cancer or prostate cancer [15, 18].

CONCLUSIONS

Racial differences exist in the distribution of meta-
static bladder cancer metastasis. Moreover, based
on the higher risk of bone metastases in African-
American patients, bone imaging may be warranted
in this patient population, especially in the presence
of other risk factors for bone metastases, namely
male gender or younger age.
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