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Objective. To assess the prognosis of stage IV metastatic urinary bladder urothelial carcinoma (UBUC) at initial diagnosis and
determine prognostic factors based on distant organ metastasis. Methods. A retrospective cohort analysis of UBUC was conducted
based on the Surveillance, Epidemiology, and End Results (SEER) database. Univariate and multivariate Cox regression analyses
were used to determine the variables associated with overall survival (OS). Kaplan-Meier curves were used to compare survival
curves among different groups. Results. A total of 3103 patients with stage IV UBUC were selected for analysis. The number of
distant organ metastatic sites independently predicted the OS. The OS was not different in other metastatic sites when bone
metastasis was used as a reference (P >0.05). However, the OS was shorter for a single metastatic site (P <0.001) and multiple
metastatic sites when metastasis was not used as a reference (P <0.001). Multivariable Cox regression analysis indicated that low
survivorship was independently associated with no surgery for the entire cohort and patients with only one metastatic organ. Sex
(P=0.019) and grade (P =0.046) were the independent risk factors for patients with only one metastatic organ. Conclusions These
results show that the prognosis of stage IV metastatic UBUC is not different between any single metastatic organ. The prognosis of
stage IV metastatic UBUC depends on the number of distant organ metastasis. This study determined some predictors of survival

and thus may help therapists to choose appropriate treatment strategies for metastatic UBUC.

1. Introduction

Cancer is the leading cause of death and the major factor
limiting life expectancy worldwide. For instance, bladder
cancer is the tenth most common cancer globally. About
573,278 new bladder cancer patients were diagnosed in 185
countries in 2020, of which 212,536 cases died [1]. Bladder
cancer has several subtypes, including urothelial carcinoma,
adenocarcinoma, and squamous cell carcinoma. However,
urinary bladder urothelial carcinoma (UBUC) is the most
common histological subtype.

Untreated metastatic bladder carcinoma has poor
prognoses with a median survival of 3-6 months [2]. Some
patterns of bladder carcinoma metastases include lymph
node involvement (25.4%) and distant organ metastasis,
such as the bone (24.7%), brain (3.1%), liver (18.1%), and
lung (19.4%). However, distant organ metastasis is rare [3].
Although organ metastasis is rare in UBUG, it is related to

significantly shortened survival [4-6]. Currently, more than
50% of bladder cancer patients are unfit for chemotherapy,
according to guidelines. Moreover, the role of surgery as
a second-line treatment is unclear [7]. Several studies have
revealed that bladder cancer patients with distant organ
metastasis at diagnosis can benefit from surgery, especially
surgery at the primary site [8, 9].

Moreover, the site and number of organ metastasis can
affect the survival of UBUC patients. Therefore, the situation
of metastases in new diagnostic cases should be assessed to
improve accuracy rates of predicting prognosis and for
appropriate management strategy. Some factors, such as
distant metastatic sites, histologic types, and neutrophil-to-
lymphocyte ratio, are related to the survival of metastatic
bladder cancer [10, 11]. Nevertheless, these factors were
ignorant of the number of sites for metastasis and lacked
prognostic tool for UBUC. Therefore, a new prognostic
model is needed to predict survival time in clinics.
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A few studies have examined the prognosis significance
of the mode of organ metastasis for bladder cancer at the de
novo diagnosis. However, most previous studies analyzed
a small single-center case series [12-14] or considered
bladder cancer as a whole [14, 15]. Therefore, a study of
urothelial carcinoma of the urinary bladder with a large
population is needed. This study aimed to describe the
frequency and pattern of these distant metastases based on
the Surveillance, Epidemiology, and End Results (SEER)
database. This study also assessed the relationship between
different metastasis sites and overall survival (OS) in the de
novo diagnosed UBUC patients. Therefore, this study may
provide insights into the prognosis of metastatic mode in
newly diagnosed UBUC patients, thus helping in choosing
a suitable management strategy.

2. Materials and Methods

2.1. Database and Patient Selection. In this study, data of
patients diagnosed with stage IV UBUC between January 1,
2010, and December 31, 2015, were analyzed based on the SEER
database. Institutional board review was exempted since the
SEER database contains indeterminate patient information.
Besides, SEER is a publicly available database and includes
18 population-based cancer registries in the United States.

Inclusion criteria are as follows: (1) Patients diagnosed
from 2010 to 2015; (2) Patients aged > 18 years; (3) Patients
with positive histology-confirmed UC based on In-
ternational Classification of Diseases for Oncology, 3rd,
edition (ICD-0O-3) 8131/3 (Transitional cell carcinoma and
micropapillary), ICD-O-3 8122/3 (transitional cell carci-
noma and spindle cell), and ICD-O-3 8120/3 (transitional
cell carcinoma); (4) Patients with estimated stage IV based
on the American Joint Committee on Cancer (AJCC)
staging system, 7th, edition; (5) Patients whose primary
metastatic site was restricted in the urinary bladder
(C67.0-C67.9); (6) Patients with the first or only cancer
diagnosis (first positive malignant primary indicator). Pa-
tients were excluded if their ethnicity was unknown or there
was no information on distant metastatic sites or survival
time. SEER = Stat 8.3.9 was used to extract the data
(Figure 1).

2.2. Study Variables. Basic information (age, sex, and race) of
patients were collected. Age was categorized as < 40 years, <
60 years, < 80 years, and >80 years. The race was recorded as
white, black, and other in the SEER database. Tumor histo-
logic subtypes were recorded as UC (8120/3, 8122/3, and 8131/
3) based on ICD-O codes. TNM stage was defined based on
the AJCC staging system, 7th edition. Tumor grades were
classified as well-differentiated (Grade I), moderately differ-
entiated (Grade II), moderately differentiated (Grade III),
undifferentiated/anaplastic (Grade 1V), and unknown. The
surgical procedure of the primary site was categorized as
“none,” “TURB,” “partial cystectomy,” “radical cystectomy,”
“pelvic exenteration,” and “other.” Metastasis site at diagnosis
was classified as bone (“Mets at DX-bone”), brain (“Mets at
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DX-brain”), liver (“Mets at DX-liver”), and lung (“Mets at
DX-lung”) based on the SEER variables.

2.3. Statistical Analysis. SPSS 25.0 was used for all statistical
analyses. Categorical data are presented as numbers and
percentages. Based on categorical data, chi-square tests were
used to determine the statistical difference between condi-
tions. The odds ratio (OR) and 95% confidence interval (95%
CI) were determined using logistic regression analysis to
ascertain risk factors associated with the likelihood of having
distant metastasis at diagnosis. The hazard ratios (HRs) and
95% CI were determined using univariate and multivariable
Cox proportional to ascertain risk factors associated with the
OS of having distant metastasis at diagnosis. GraphPad
Prism 8.0.2 was used to draw a forest map. Kaplan-Meier
curve was used to plot the survival curves. The log-rank test
was used to compare the survival curves. P <0.05 was
considered statistically significant.

3. Results and Discussion
3.1. Results

3.1.1. The Patient Demographics and Characteristics. A total
of 3103 patients were included in the study. The de-
mographic features and clinicopathologic characteristics of
UBUC patients in the cohort, including patients with distant
metastasis (n=1035, 33.4%), and those without distant
metastasis (n = 2068, 66.6%) are shown in Table 1. More than
half of patients (n=587, 56.7%) with distant metastasis
(1035) were 60-80 years, of which most were males (n =757,
73.1%), white (n =878, 84.8%), and had stage T2 (n =456,
44.1%), stage NO (n=569, 55.0%) and grade III or IV
(n=819, 79.1%). For surgery of the primary site, most pa-
tients with distant metastasis underwent TURB (n =638,
61.6%), 3.3% underwent pelvic exenteration and 3.0% un-
derwent radical cystectomy. Moreover, more than half of
patients (n = 1206, 58.3%) without distant metastasis (2068)
were 60-80 years, of which most were males (n=1439,
69.6%), white (n=1781, 86.1%), and had stage T3 (n=671,
32.4%), N2 (n =830, 40.1%), and grade III or IV (n=1855,
89.7%). For surgery of the primary site, 638 (30.9%) patients
underwent pelvic exenteration, 536 (25.9%) patients un-
derwent radical cystectomy, and 597 (28.9%) patients
underwent TURB.

3.1.2. Patient Metastasis Pattern and Incidence of Distant
Metastasis. Only brain, lung, bone, and liver metastasis
information were obtained from the SEER database. Most
patients with distant metastasis had one metastatic site
(n=731, 70.6%), 23.4% had two sites (n=242), 5.1% had
three sites (n = 53), and 0.9% had four sites (n =9). Of the 731
patients with distant metastasis in a single site, 345 (47.2%)
patients had bone metastasis, 253 (34.6%) patients had lung
metastasis, 119 (16.3%) patients had liver metastasis, and 14
(2.0%) patients had brain metastasis (Table 2).
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Year of Diagnosis= 2010-2015’
primary Site= ‘C67.0-C67.9’

First Malignant Primary Indicator= ‘Yes’
(n =19,705)

Diagnostic Confirmation= ‘Positive histology’
ICD-0-3 Hist/behave= ‘8120/3’, ‘8122/3’, ‘8131/3’

Inclusion Criteria

SEER: AJCC stage IV UBUC
(n=3103)

|

1) Age below 18 years (n = 3)

2) Not AJCC stage IV (n = 16,444)

) Bone metastatic N/A or Unknown (n = 56)
) Brain metastatic UnKnown (n = 18)

) Liver metastatic Unknown (n = 11)

) Lung metastatic Unknown (n = 17)

) Not first primary (n =47)

) Survival months Unknown (n = 3)

)

3
4
5
6
7
8
9) Race Unknown (n = 3)

Without distant metastases
(n =2068)

Distant metastases
(n =1035)

|

Single-organ metastasis
(n=731)

Multiple metastases
(n=304)

b

|

Brain metastasis
(n=14)

Bone metastasis
(n = 345)

Liver metastasis
(n=119)

Lung metastasis
(n=253)

FIGUre 1: Flow chart of cohort selection of patients.

3.1.3. Risk Factors of Distant Metastasis. Univariate and
multivariable logistic regression analyses (Figure 2) revealed
that males had a higher likelihood of distant metastasis at
diagnosis than women (OR =1.439, 95% CI=1.164-1.778,
P=0.001). Surgery of primary site (partial cystectomy vs.
none, OR=0.145, 95% CI =0.052-0.406, P < 0.001; radical
cystectomy vs. none, OR=0.105, 95% CI=0.065-0.171,
P <0.001; pelvic exenteration vs. none, OR=0.101, 95%
CI=0.063-0.160, P < 0.001) was related to a lower likelihood
of having distant metastasis. Interestingly, patients with
lymph node metastasis were not more likely to have distant
organ metastases than lymph node-negative patients (N1 vs.
NO, OR=0.131, 95% CI=0.100-0.173, P <0.001; N2 vs. NO,
OR=0.214, 95% CI=0.168-0.273, P<0.001; N3 vs. NO,
OR=0.201, 95% CI=0.141-0.287, P <0.001).

3.1.4. Univariate and Multivariate Survival Analyses. The
longest survival time of all patients was 107.0 months,
which was lessened to 91.0 months for bone metastasis,
37.0 months for brain metastasis, 83.0 months for liver
metastasis, and 98.0 months for lung metastasis. The
median survival of all patients was 10.0 months, which was
lessened to five months for bone or brain metastasis, and
four months for liver or lung metastasis. However, sta-
tistical comparisons were not significant (P=0.062)
(Figure 3(a)). The median survival for the patients without
the above organ metastases was 14.0 months, which was
lessened to five months for one metastasis site. Patients
with two or more metastases sites had the shortest median
survival (P <0.001) (Figure 3(b)). The survival estimates
stratified by age, race, grade, and surgery of primary site
(P <0.05) for all stage IV UBUC patients are shown in
Figure 4. The survival estimates stratified by age, sex, grade,
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TaBLE 1: Baseline factors associated with the presence of distant metastases at diagnosis of UBUC (n, %).

Without distant metastasis

Variable Distant metastasis (n=1035) (11=2068)
Age, y
<40 7 (0.7) 14 (0.7)
<60 215 (20.8) 495 (23.9)
<80 587 (56.7) 1206 (58.3)
>80 226 (21.8) 353 (17.1)
Sex
Female 278 (26.9) 629 (30.4)
Male 757 (73.1) 1439 (69.6)
Year of diagnosis
2010 151 (14.6) 370 (17.9)
2011 153 (14.8) 338 (16.3)
2012 188 (18.2) 310 (15.0)
2013 152 (14.7) 342 (16.5)
2014 181 (17.5) 342 (16.5)
2015 210 (20.3) 366 (17.7)
Race
White 878 (84.8) 1781 (86.1)
Black 108 (10.4) 185 (8.9)
Other 49 (4.7) 102 (4.9)
Histology
Transitional cell carcinoma 1001 (96.7) 1953 (94.4)
No transitional cell carcinoma 34 (3.3) 115 (5.6)
T stage
TO 9 (0.9) 6 (0.3)
T1 141 (13.6) 102 (4.9)
T2 456 (44.1) 618 (29.9)
T3 97 (9.4) 671 (32.4)
T4 196 (18.9) 604 (29.2)
X 136 (13.1) 67 (3.2)
N stage
NO 569 (55.0) 289 (14.0)
N1 103 (10.0) 694 (33.6)
N2 173 (16.7) 830 (40.1)
N3 56 (5.4) 212 (10.3)
NX 134 (12.9) 43 (2.1)
Grade
I-1I 18 (1.7) 33 (L.6)
-1V 819 (79.1) 1855 (89.7)
Unknown 198 (19.1) 180 (8.7)
Surgery primary site
None 227 (21.9) 153 (7.4)
TURB 638 (61.6) 597 (28.9)
Partial cystectomy 5 (0.5) 39 (1.9)
Radical cystectomy 31 (3.0) 536 (25.9)
Pelvic exenteration 34 (3.3) 638 (30.9)
Other 100 (9.7) 105 (5.1)

UBUGC, urinary bladder urothelial carcinoma; TURB, transurethral resection of the bladder.

and surgery of primary site (P < 0.05) for patients with only
one organ metastasis are shown in Figure 5.

Univariate Cox regression analysis of all patients dem-
onstrated that OS was significantly related to age, race, T
stage, N stage, surgery of primary site, and number of
metastatic sites (Figure 6). However, the OS of 731 patients
with one distant organ metastasis was significantly related to
sex, T stage, N stage, grade, surgery of primary site, and the
number of distant organ metastasis (Figure 6).

Multivariable Cox regression analysis among all patients
indicated that age, race, surgery of primary site, and number
of distant metastatic organs could independently predict the
OS (Figure 7). The OS decreased with increasing age (<
60 year vs.<40 year, HR=1.746, 95% CI=1.026-2.972,
P=0.040; <80 year vs.<40 year, HR=1.995 95%
CI=1.176-3.384, P=0.010; >80year vs.<40year,
HR =2.840, 95%CI =1.666-4.480, P < 0.001) and the black
race (HR=1.147, 95% CI=1.009-1.304, P=0.036).
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TaBLE 2: Frequencies of combination distant metastasis among 3103 patients with stage IV UBUC (n, %).

Site
of distant metastasis N N
None of distant metastasis 2068 66.6
One site
Bone 345 111
Brain 14 0.5
Liver 119 3.8
Lung 253 8.2
Two sites
Bone + brain 9 0.3
Bone + liver 57 1.8
Bone +lung 93 3.0
Brain + liver 1 0.0
Brain +lung 10 0.3
Liver +lung 72 2.3
Three sites
Bone + brain + liver 2 0.1
Bone + brain + lung 3 0.1
Bone + liver + lung 44 1.4
Brain + liver + lung 4 0.1
Four sites
Bone + brain + liver + lung 9 0.3

UBUC, urinary bladder urothelial carcinoma.

Univariate logistic regression analysis (n = 3103)

Multivariable logistic regression analysis (n = 3103)

Variable OR (95%CI) P Value OR (95%CI) P Value
Age,y T |

<40 7 Reference =

<60 [ B 0.869 (0.346-2.183) 0.765 B

<80 —_ 0.973 (0.391-2.425) 0.954 4

280 t 1.280 (0.509-3.221) 0599 b
Sex T b

Female T Reference b Reference

Male ++— 1.190 (1.008-1.406) 0.04 el 1.439 (1.164-1.778)  0.001
Race T 4

‘White | Reference b

Black H—— 1.184 (0.922-1.522) 0.186 =

Other —— 0.974 (0.687-1.383) 0.885 4
Histology b s

Transitional cell carcinoma B Reference - Reference

No Transitional cell carcinoma = 0.577 (0.391-0.852) 0.006 L 1.220 (0.744-1.999) 0.431
T stage 7 b

TO | Reference — Reference

Tl 4 0.922 (0.318-2.671) 0.88 —_—t 1.237 (0.353-4.330)  0.739
T2 —t— 0.492 (0.174-1.392) 0.181 —_— 0.939 (0.273-3.231) 0.92
T3 H= b 0.096 (0.034-0.277) <0.001 I S 0.696 (0.199-2.439) 0.571
T4 H— 0216 (0.076-0.615) 0.004 —— 0.501 (0.146-1.719) 0.272
X + 1.353 (0.462-3.959) 0.581 —_— 1.076 (0.311-3.727)  0.908
N stage 7 =

NoO | Reference — Reference

N1 L] b 0.075 (0.059-0.097) <0.001 [ 0.131 (0.100-0.173)  <0.001
N2 L] b 0.106 (0.085-0.131) <0.001 1] 0.214 (0.168-0.273)  <0.001
N3 H 4 0.134 (0.097-0.186) <0.001 [ 0.201 (0.141-0.287)  <0.001
NX At 1.583 (1.092-2.295) 0.015 H— 1.222 (0.815-1.832) 0331
Grade | -

-1 4 Reference -

- 1V —t 0.809 (0.453-1.446) 0.475 —_—t ]Ejf;?:;l”‘s]g) 0.548
Unknown 4 + 2.017 (1.097-3.707) 0.024 - 1547 (0.728-3.286) 0.256
Surgery Primary Site | -

None b Reference - Referen

TURB | 0.720 (0.570-0.910) 0.006 i 0;;;;243,1.]9]) 0.39
Partial cystectomy H= b 0.086 (0.033-0.224)  <0.001 = 0.145 (0.052-0.406) <0.001
Radical cystectomy ] 4 0.039 (0.026-0.059) <0.001 v - 0.105 (0.065-0.171) <0.001
Pelvic exenteration (] A 0.036 (0.024-0.054) <0.001 " 0.101 (0.063-0.160) <0.001
Other ——+| 0.642 (0.456-0.904) 0.011 i 0.817 (0.540-1.236) 0338

r T T T 1 r T T T 1
0 1 2 3 4 5 0 1 2 3 4 5

FIGURE 2: Factors associated with the presence of distant metastases at diagnosis of IV UBUC.

Furthermore, low survivorship was independently related to
both one metastatic organ (HR=1.586, 95%
CI=1.423-1.768, P<0.001), and two or more metastatic
organs (HR =2.346, 95% CI =2.040-2.698, P <0.001) in the
entire cohort. Moreover, low survivorship was in-
dependently related to no surgery for both the entire cohort

and patients with only one metastatic organ. Sex (male vs.
female, HR=0.817, 95% CI=0.690-0.968, P=0.019) and
grade (III- IV vs. I- II, HR=1.641, 95% CI=0.886-3.308,
P =0.046) were the independent risk factors for patients with
only one metastatic organ (Figure 7).
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FIGURE 3: Overall survival of stage IV UBUC based on different distant metastatic sites and number of distant organ metastatic sites.
Kaplan-Meier plots indicating overall survival of women with the bone, brain, liver and lung metastases (a) and with 0, 1, 2, and more

metastatic sites (b).

4. Discussion

This research analyzed the relationship between the specific
metastatic sites and the prognosis of stage IV metastatic
UBUC for appropriate treatment strategies.

Of 3103 patients with stage IV UBUC who developed
only secondary distant organ metastases, the bone (11.1%)
and lung (8.2%) were the common sites at diagnosis, while
metastasis in the liver (3.8%) and brain (0.5%) occurred after
diagnosis. Besides, 242 (7.7%) patients had two distant organ
metastases, (53, 1.7%) had three distant organ metastases,
and (9, 0.3%) had four distant organ metastases. Bianchi
et al. [3] showed that bone metastasis rate is higher than lung
metastasis rate for M1 stage bladder cancer patients. Sim-
ilarly, this study revealed that bone metastasis was higher
than lung metastases for UBUC. Although the information
of other metastatic sites was not available due to the limi-
tation of the SEER database, the sites of site-specific distant
metastasis were similar to those reported in some previous
studies [17-21]. Notably, this study independently assessed
UBUC metastasis and had a larger sample size than most
previous studies.

In this study, metastasis was an independent prognosis
factor for UBUC regardless of the type and number of
metastases at UBUC diagnosis. The median survival time
among patients without metastasis was 14 months, which
was lessened to five months for patients with a single
metastatic site, and two months for patients with more than
one metastatic site (P <0.001).

Similarly, Chen et al. [11] showed that multiple-site
metastasis is independently closely related to a poor prog-
nosis compared with one-site metastasis (HR =1.428, 95%
CI=1.260-1.618, P <0.001). However, they reviewed cases
of bladder cancer (stage I to IV), instead of stage IV met-
astatic UBUC. Herein, the median survival time for patients
with bone or brain metastases and those with liver or lung
metastases was only five and four months, respectively
(P> 0.05).

A recent study showed that bladder cancer patients with
liver metastasis have poorer prognoses than those with lung,
brain, or bone metastasis. Moreover, the study showed that
brain metastasis patients have poor OS than lung metastasis
patients [2]. Zhang et al. [22] revealed that patients with
bone metastasis have a shorter survival time than those
without bone metastasis. This was the first study that
compared the prognostic factors of patients with bone
metastasis. However, the above study included noninvasive
urothelial carcinoma, while our study targeted UBUC pa-
tients. Moreover, Zhang et al. [22] only included bladder
cancer patients with bone metastasis, while our study tar-
geted all stage IV UBUC patients. Besides, Shou et al. [2]
showed that the prognosis of UBUC patients is not sig-
nificantly different between single site-metastases. However,
in our study, although the prognosis of UBUC patients was
not significantly different between single specific organ
metastases, the number of organ metastases was related to
prognosis, suggesting that UBUC metastasis should not be
regarded as a single entity. For instance, gender, grade stage,
and surgery methods were independent prognosis factors
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FIGURE 4: Overall survival of 3103 patients with stage IV UBUC based on demographic and clinical characteristics. Kaplan-Meier plots
showing overall survival based on age (a), race (b), grade (c), and surgery of primary site (d) (all P <0.05).

only for single site-metastatic patients, while age, race,
lymph node staging, and surgery methods were independent
prognostic factors for the whole cohort.

Surgical resection of the primary tumor is a crucial
component of the complex remedy of many metastatic
tumors [23, 24]. Nevertheless, only a few researches have

assessed the impact of surgery on survival outcomes in
bladder cancer with organ metastasis [25, 26]. Moreover,
only a few researches have evaluated the impact of surgery
on survival outcomes of UBUC patients with organ me-
tastasis. Moschini et al. [27] found that surgical resection of
the primary tumor can improve the survival time. They also
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F1GURE 5: Overall survival of 731 stage IV UBUC patients with only one organ metastatic based on demographic and clinical characteristics.
Kaplan-Meier plots showing overall survival based on sex (a), age (b), grade (c), and surgery of primary site (d) (all P <0.05).

showed that the efficacy of surgical procedures for a primary
cancer is associated with the number of metastatic sites.
In the past few years, robot-assisted laparoscopy has
gained popularity in urology, gynecology, and general
surgery, and is an attractive option for surgeons. Open
radical cystectomy with pelvic lymph node dissection is still

the gold standard for treating recurrent noninvasive or
muscle-invasive bladder cancer, but robot-assisted radical
cystectomy is a feasible and relatively safe procedure [28].
Some study by Mastroianni et al. [29, 30] shows that robot-
assisted radical cystectomy with intracorporeal urinary di-
version perioperative blood transfusion rate was lower than
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F1GURE 6: Univariate Cox regression analysis of prognostic factors for overall survival in stage IV UBUC.

open radical cystectomy (22% vs 41%, P=0.046), and no
statistically significant changes were observed in read-
mission rates and complications of 1 month, 3 months, and
6 months between two groups (All P >0.05). 6 months OS,
cancer-specific survival (CSS), and disease-free survival
(DFS) have been proved to be statistically comparable for
robot-assistedradical cystectomy with intracorporeal urinary
diversion and open radical cystectomy. Unfortunately, the
median follow-up was only 6 months; therefore, the prog-
nostic factors and long-term survival of robot-assisted radical
cystectomy with intracorporeal urinary diversion should be
evaluated. Another multi-institutional, multinational study
[28] reported the long-term oncologic outcomes of robot-
assisted radical cystectomy with totally intracorporeal urinary
diversion. A total of 113 cases were enrolled in the study. They
found that tumor stage was a significant predictor of survival
probabilities (OS: OR =2.14, 95% CI=1.46-3.14, P <0.001;
CSS: OR=1.82, 95%CI = 1.3-2.53, P < 0.001; RFS: OR =2.29,
95% CI=1.58-3.32, P<0.001) for robot-assisted radical

cystectomy with totally intracorporeal urinary diversion. They
concluded that long-term oncologic outcomes of robot-
assisted radical cystectomy with totally intracorporeal uri-
nary diversion appears similar with open surgeries (5-year
OS =54+ 5%; CSS =61+ 5%; and RFS =58 + 5%,
respectively).

In this research, primary site surgery was associated
with a good prognosis, regardless of the presence of
metastasis. Patients who did not undergo surgery at the
primary site had the shortest median survival time (2
months). However, patients who underwent radical cys-
tectomy and pelvic exenteration had the longest median
survival time (18 months), while those who underwent
TURB had the shortest (6 months). Furthermore, the
median survival time of all metastasis patients with one
site was two months. Patients who underwent partial
cystectomy had the longest median survival (16 months),
while those who underwent other surgeries had the
shortest median survival (5 months).
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FIGURE 7: Multivariate Cox regression analysis of prognostic factors for overall survival in stage IV UBUC.

However, this study has some limitations. First, the
retrospective research design limits its conclusions, and it is
impossible to completely ignore confounding factors, such
as smoking history and treatments received. Besides, the
SEER database does not have information on chemotherapy
and radiation treatment, and thus these variables were not
included in this study. Finally, information about cancer
recurrence was lacking, and patients who might have distant
metastatic recurrence were not considered.

5. Conclusions

Detection of distant organ metastasis for UBUC is crucial for
appropriate treatment since distant organ metastasis im-
pacts prognosis significantly. Surgery of the primary site is
an independent protective factor for UBUC regardless of the
presence of metastasis or not. Herein, radical cystectomy
and pelvic exenteration significantly prolonged the survival
of UBUC patients. The occurrence of distant metastasis and
a higher number of metastasis sites for metastatic UBUC
were associated with poor OS than patients without

metastasis. Bone metastasis was the most common pattern
for metastatic UBUC. However, the survival time was not
different among single-organ metastases (the bone, brain,
liver, and lung). The overall survival time of patients with
more than one metastatic site was shorter than that of
patients with only one metastatic site and significantly
shorter than that of patients without metastasis. Therefore,
this study may aid clinicians to better predict the prognosis
of stage IV UBUC for the development of individualized
treatment.

In summary, the prognosis of stage IV metastatic UBUC
was not different among the single-organ metastases. In
contrast, the number of distant organ metastasis affected the
prognosis of stage IV metastatic UBUC. Therefore, this study
provides some predictors of survival, which may help
therapists choose appropriate treatment strategies [16].

Abbreviations and Acronyms

UBUC: Urinary bladder urothelial carcinoma
SEER:  Surveillance, Epidemiology, and End Results



Journal of Oncology

0OS: Overall survival

ICD-O- International Classification of Diseases for
3: Oncology, 3rd edition

AJCC: American Joint Committee on Cancer
OR: Odds ratio

95% CI: 95% confidence interval

HR: Hazard ratio

CSS: Cancer-specific survival

DFS: Disease-free survival

RFS: Recurrence-free survival

Data Availability

The data from the present study are available in the Sur-
veillance, Epidemiology, and End Results, https://seer.
cancer.gov.

Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this paper.

Authors’ Contributions

Liang Liu and Haibo Yuan contributed equally to this work.
Liang Liu and Haibo Yuan are the co-first authors.

Acknowledgments

The authors thank the SEER program for providing open
access to the database.

References

[1] H. Sung, J. Ferlay, R. L. Siegel et al., “Global cancer statistics
2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries,” CA: A Cancer
Journal for Clinicians, vol. 71, no. 3, pp. 209-249, 2021.

[2] J. Shou, Q. Zhang, and D. Zhang, “The prognostic effect of
metastasis patterns on overall survival in patients with distant
metastatic bladder cancer: a SEER population-based analysis,”
World Journal of Urology, vol. 39, no. 11, pp. 4151-4158, 2021.

[3] M. Bianchi, F. Roghmann, A. Becker et al., “Age-stratified
distribution of metastatic sites in bladder cancer: a pop-
ulation-based analysis,” Canadian Urological Association
Journal, vol. 8, no. 3-4, pp. E148-E158, 2014.

[4] J. Bellmunt, T. K. Choueiri, R. Fougeray et al., “Prognostic
factors in patients with advanced transitional cell carcinoma
of the urothelial tract experiencing treatment failure with
platinum-containing regimens,” Journal of Clinical Oncology,
vol. 28, no. 11, pp. 1850-1855, 2010.

[5] C.C.Lin, C. H. Hsu, C. Y. Huang et al., “Prognostic factors for
metastatic urothelial carcinoma treated with cisplatin and 5-
fluorouracil-based regimens,” Urology, vol. 69, no. 3,
pp. 479-484, 2007.

[6] H.von der Maase, L. Sengelov, J. T. Roberts et al., “Long-term
survival results of a randomized trial comparing gemcitabine
plus cisplatin, with methotrexate, vinblastine, doxorubicin,
plus cisplatin in patients with bladder cancer,” Journal of
Clinical Oncology, vol. 23, no. 21, pp. 4602-4608, 2005.

[7] J. Alfred Witjes, T. Lebret, E. M. Compérat et al., “Updated
2016 EAU guidelines on muscle-invasive and metastatic

[8

[9

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

11

bladder cancer,” European Urology, vol. 71, no. 3, pp. 462-475,
2017.

P. Sweeney, R. Millikan, M. Donat et al., “Is there a therapeutic
role for post-chemotherapy retroperitoneal lymph node
dissection in metastatic transitional cell carcinoma of the
bladder?[J],” The Journal of Urology, vol. 169, no. 6,
pp- 2113-2117, 2003.

Y. Neuzillet, S. Larré, E. Comperat et al., “Surgical treatment
of metastatic urothelial carcinoma of the bladder: review of
the cancer committee of the French association of urology,”
Progrés en Urologie: journal de I’Association francaise d’ur-
ologie et de la Societe francaise d’urologie, vol. 23, no. 12,
pp. 951-957, 2013.

Y. G. Tan, E. W. C. Eu, H. H. Huang, and W. K. O. Lau, “High
neutrophil-to-lymphocyte ratio predicts worse overall sur-
vival in patients with advanced/metastatic urothelial bladder
cancer,” International Journal of Urology, vol. 25, no. 3,
pp. 232-238, 2018.

C. Chen, L. Hu, Y. Chen, and J. Hou, “The prognostic value of
histological subtype in patients with metastatic bladder
cancer,” Oncotarget, vol. 8, no. 17, pp. 28408-28417, 2017.
A. B. Shinagare, N. H. Ramaiya, J. P. Jagannathan,
F. M. Fennessy, M. E. Taplin, and A. D. Van den Abbeele,
“Metastatic pattern of bladder cancer: correlation with the
characteristics of the primary tumor,” American Journal of
Roentgenology, vol. 196, no. 1, pp. 117-122, 2011.

X. Zhou, S. Liu, S. Yao, Z. Huo, Y. Wang, and Y. Liu, “Clinical
features and management experience in patients with met-
astatic spinal bladder cancer: a single-institution10-year ret-
rospective study,” Annals of Palliative Medicine, vol. 10, no. 4,
pp. 3817-3825, 2021.

M. Abufaraj, G. Dalbagni, S. Daneshmand et al., “The role of
surgery in metastatic bladder cancer: a systematic review,”
European Urology, vol. 73, no. 4, pp. 543-557, 2018.

S. Poletajew, W. Krajewski, and P. Kryst, “Behind a person-
alized therapy with immune check-point inhibitors in met-
astatic bladder cancer: ready for a primetime? [J],”
Translational Andrology and Urology, vol. 9, no. 6,
pp. 2479-2482, 2020.

F. Dong, Y. Shen, F. Gao et al,, “Prognostic value of site-
specific metastases and therapeutic roles of surgery for pa-
tients with metastatic bladder cancer: a population-based
study,” Cancer Management and Research, vol. 9, pp. 611-
626, 2017.

W. F. Whitmore, M. A. Batata, M. A. Ghoneim, H. Grabstald,
and A. Unal, “Radical cystectomy with or without prior ir-
radiation in the treatment of bladder cancer,” The Journal of
Urology, vol. 118, no. 1 Part 2, pp. 184-187, 1977.

S. M. Goldman, A. A. Fajardo, R. C. Naraval, and J. Madewell,
“Metastatic transitional cell carcinoma from the bladder:
radiographic manifestions,” American Journal of Roentgen-
ology, vol. 132, no. 3, pp. 419-425, 1979.

A. Kurian, J. Lee, and A. Born, “Urothelial bladder cancer with
cavitary lung metastases,” Canadian Respiratory Journal,
vol. 18, no. 3, pp. e46-e47, 2011.

G. Rosiello, C. Palumbo, M. Deuker et al., “Sex- and age-
related differences in the distribution of bladder cancer
metastases,” Japanese Journal of Clinical Oncology, vol. 51,
no. 6, pp. 976-983, 2021.

T. R. Fetter, J. H. Bogaev, B. McCUSKEY, and J. L. Seres,
“Carcinoma of the bladder: sites of metastases,” The Journal of
Urology, vol. 81, no. 6, pp. 746-748, 1959.

C. Zhang, L. Liu, F. Tao et al., “Bone metastases pattern in
newly diagnosed metastatic bladder cancer: a population-


https://seer.cancer.gov
https://seer.cancer.gov

12

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

based study,” Journal of Cancer, vol. 9, no. 24, pp. 4706-4711,
2018.

P. Sooriakumaran, J. Karnes, C. Stief et al., “A multi-
institutional analysis of perioperative outcomes in 106 men
who underwent radical prostatectomy for distant metastatic
prostate cancer at presentation,” European Urology, vol. 69,
no. 5, pp. 788-794, 2016.

A. Méjean, A. Ravaud, S. Thezenas et al., “Sunitinib alone or
after nephrectomy in metastatic renal-cell carcinoma,” New
England Journal of Medicine, vol. 379, no. 5, pp. 417-427,
2018.

P. Wang, S. Zang, G. Li et al., “The role of surgery on the
primary tumor site in bladder cancer with distant metastasis:
significance of histology type and metastatic pattern,” Cancer
Medicine, vol. 9, no. 24, pp. 9293-9302, 2020.

S. Luzzago, C. Palumbo, G. Rosiello et al., “The effect of radical
cystectomy on survival in patients with metastatic urothelial
carcinoma of the urinary bladder,” Journal of Surgical On-
cology, vol. 120, no. 7, pp. 1266-1275, 2019.

M. Moschini, E. Xylinas, S. Zamboni et al., “Efficacy of surgery
in the primary tumor site for metastatic urothelial cancer:
analysis of an international, multicenter, multidisciplinary
database,” European Urology Oncology, vol. 3, no. 1, pp. 94-
101, 2020.

A. Brassetti, G. Cacciamani, U. Anceschi et al., “Long-term
oncologic outcomes of robot-assisted radical cystectomy
(RARC) with totally intracorporeal urinary diversion (ICUD):
a multi-center study,” World Journal of Urology, vol. 38, no. 4,
pp. 837-843, 2020.

R. Mastroianni, M. Ferriero, G. Tuderti et al., “Open radical
cystectomy versus robot-assisted radical cystectomy with
intracorporeal urinary diversion: early outcomes of a single-
center randomized controlled trial,” The Journal of Urology,
vol. 207, no. 5, pp. 982-992, 2022.

R. Mastroianni, G. Tuderti, U. Anceschi et al., “Comparison of
patient-reportedhealth-related quality of life between open
radical cystectomy and robot-assisted radical cystectomy with
intracorporeal urinary diversion: interim analysis of a rand-
omised controlled trial,” European urology focus, vol. 8, no. 2,
pp. 465-471, 2022.

Journal of Oncology





