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Prognostic Nomograms for Patients with Primary Sarcomatoid Carcinoma of The Urinary Bladder:
Based on The SEER Database

Chengyun Xu'*, Bing Xiong'

Purpose: The present study aimed to develop nomograms based on the SEER database to predict the prognosis for
patients with primary sarcomatoid carcinoma of the urinary bladder (SCUB).

Materials and Methods: Patients with primary SCUB were identified in the Surveillance, Epidemiology, and
End Results (SEER) database, between 1975 and 2017. Univariate and multivariable Cox analysis were conducted
to identify the independent prognostic factors for developing the overall survival (OS) and cancer-specific sur-
vival (CSS) nomograms. Then, concordance index (C-index), receiver operating characteristic (ROC) curve and
calibration curve were used to evaluate the accuracy of the nomogram model. In addition, the model was further
compared with TNM staging system.

Results: A total of 238 eligible patients with primary SCUB were selected from the SEER database. As suggested
by Cox-analysis, age, sex, T stage, M stage, tumor size, and surgery type of primary site were identified as the
independent factors for predicting both OS and CSS. We developed OS and CSS nomograms with a favorable
C-index by using these prognostic factors. The C-indexes of the OS and CSS nomogram in the present study were
0.738 (0.701-0.775) and 0.763 (0.724-0.802), which were superior to those of the AJCC TNM staging with 0.621
(0.576-0.666) and 0.637 (0.588-0.686) respectively, showing better discriminatory ability. Subsequently, the ROC
curves showed that the 1-, 3- and 5-year AUCs (area under the curve) of OS nomogram (i.e., 0.793, 0.807 and
0.793) were higher than those of the TNM stage((i.e., 0.659, 0.676, 0.659). Similarly, as for CSS model, them
((i.e., 0.823, 0.804 and 0.804) were aslo exceed those of TNM stage((i.e., 0.683, 0.682, 0.682). Furthermore, the
calibration curves indicated a good consistency between the predictive survival and the actual survival. Finally,
patients were stratified by risk, and Kaplan-Meier survival curve suggested that the prognosis of the low-risk group
was significantly better than that of the high-risk group.

Conclusion: We developed nomograms with the SEER database, which could help predict the prognosis of SCUB
individuals more accurately.
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INTRODUCTION
ladder cancer is the 10th most commonly diag-

nosed cancer worldwide, with approximately
573,000 new cases and 213,000 deaths in 2020, and it
ranks higher among men, for whom it is the 6th most
common cancer and the 9th leading cause of cancer
death."” Urothelial carcinoma is the most common type
of bladder cancer, and urothelial carcinoma has a pro-
pensity for divergent differentiation, such as squamous,
adenocarcinoma, plasmacytoid.”’ Sarcomatoid carcino-
ma of the urinary bladder(SCUB) is a rare and prom-
inent variant of bladder urothelial carcinoma, which
was initially described as carcinosarcoma by Dent.®
Since SCUB has both epithelial and mesenchymal bi-
phasic differentiation, different names have been used
to name this biphasic tumor, such as sarcomatoid carci-
noma, carcinosarcoma and pseudosarcomatoid carcino-
ma.® To avoid confusion in understanding and naming
of this type of tumor, SCUB was first defined by the
2004 WHO classification as all bipolar malignant tum-
ors with epithelial and mesenchymal differentiation.
It unifies the different names used for the same lesions

in different literatures and avoids the confusion of un-
derstanding between pathologists and clinicians.

According to previous studies, SCUB accounts for only
0.1 % ~ 0.6 % of all bladder cancer, and the age-adjust-
ed incidence is about 0.02 %, it typically showed high
histologic grade, advanced-stage, and poor prognosis.
@712 Since such cases are rare, only case reports and
small case series are available, preclude full under-
standing clinical characteristics and prognostic factors
of this disease.”*'*'¥ Due to the lacking evidence, the
optimal management for SCUB is not settled, and clin-
ical management are mostly empirical and may vary in
different institutions, often delay the treatment."> Ad-
ditionally, it is unlikely to get a solution through large
clinical trials due to its rarity. Surveillance, Epidemiol-
ogy, and End Results(SEER) is one of the largest and
highest authoritativeness cancer databases in the world,
which collects data on cancer diagnoses, treatment, and
survival for approximately 30% of the United States
(US) population spans different geographic regions
that can represent population diversity."*'” The SEER
database provides clinical information on a variety of
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Table 1. Clinic characteristics of the primary SCUB patients in our study

Characteristics N(%)
Total 238 (100)
Age (year)
<60 49 (20.6)
60-82 132 (55.5)
283 57(23.9)
Sex
Male 162 (68.1)
Female 76 (31.9)
Race
White 200 (84.0)
Black 27(11.3)
Other* 11 (4.6)
Siteb
C67.1 13 (5.5)
C67.2 46 (19.3)
C67.3 7(2.9)
C67.4 13 (5.5)
C67.5 3(1.3)
C67.6 3(1.3)
C67.7 2(0.8)
C67.8 38 (16.0)
C67.0 11 (4.6)
C67.9 102 (42.9)
Grade
s 4(1.7)
111 75 (31.5)
v 98 (41.2)
Unknown 61 (25.6)
Histology
Pseudosarcomatous carcinoma 134 (56.3)
Carcinosarcoma 104 (43.7)
Stage T
T1 57(23.9)
T2 76 (31.9)
T3 59 (24.8)
T4 44 (18.5)
Tis 2(0.8)
Stage N
NO 214 (89.9)
NI1-N3 24 (10.1)
Stage M
MO 212 (89.1)
Ml 26 (10.9)
Tumor size(mm)
<50 57(23.9)
50-99 72 (30.3)
2100 30 (12.6)
Unknown 79 (33.2)
Surgery of primary site
None® 7(2.9)
Non-complete cystectomy 140 (58.8)
Complete cystectomy 91 (38.2)

* Other: American Indian/AK Native, Asian/Pacific Islander

® Site (primary tumor site): C67.0-Trigone of bladder, C67.1-Dome of bladder,
C67.2-Lateral wall of bladder, C67.3-Anterior wall of bladder, C67.4-Posteri-
or wall of bladder, C67.5-Bladder neck, C67.6-Ureteric orifice, C67.7-Urachus,
C67.8-Overlapping lesion of bladder, C67.9-Bladder, NOS (unknow)

“None: none of surgery

tumors, which have high clinical value, especially for
relative rare tumors."*'” In recent years, more and more
research on tumor diseases has been carried out with the
SEER database.**"

Besides, the TNM (tumor node metastasis) staging sys-
tem which was established by American Joint Commit-
tee for Cancer (AJCC), is a prevalent method in making
prognostic estimates and therapeutic decisions for blad-
der cancer patients.*>* But, TNM classification is not
a strong predictor that encompasses cancer biology as
well as to accurately predict outcomes. Due to the vari-
ous factors that may affect prognosis in bladder cancer
patients, including sex, race, age, tumor grade, tumor
site and therapy, the evaluation of cancer prognosis by
AJCC TNM staging merely is irrational and unrealis-
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Figurel. The optimal cut-off value of age and tumor size were generated by X-tile
The optimal cutoff value of age for OS. (B) The optimal cutoff value of age for CSS
. (C) The optimal cutoff value of tumor size for OS. (D) The optimal cutoff value
of tumor size for CSS.

tic. ®*?9 Thus, establishing a novel method involving
tumor features and patient status is a pressing demand.
Nomogram is a good approach for this purpose, which
is widely used as prognostic devices in oncology.*”
Nomogram provide a risk of a particular event based on
a variety of information integrated in a mathematical
model, making it personalized and visual.* Compared
to conventional staging, it performs rapid computation
through a user-friendly digital interface, while improv-
ing accuracy and a more understandable prognosis to
aid clinical decision-making.®” In recent years, nomo-
gram has been utilized as a handy and reliable tool for
predicting the prognosis of various cancer patients by
more and more studies."**** Unfortunately, no nom-
ogram has been reported to predict the prognosis of
SCUB patients.
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Table 2. Univariate and multivariable-Cox analysis of OS

Variables Univariate Analysis Multivariable Analysis
HR (95%CI) P-value HR (95%CI) P-value
Age(year)
<60 Reference Reference
60-82 1.47[0.98;2.19] .062 1.70 [1.10;2.63] 018
>83 2.09[1.33;3.29] .001 2.58 [1.54;4.33] <0.001
Sex
Male Reference Reference
Female 1.42 [1.04;1.94] .029 1.811[1.24;2.64] .002
Race
White Reference
Black 1.17[0.75;1.83] 49
Other 0.91[0.427;1.95] 811
Site
C67.1 Reference Reference
C67.2 1.09 [0.58;2.05] 781 0.95[0.49;1.85] .886
C67.3 0.81[0.41;1.62] 553 0.85[0.41;1.73] .645
C67.4 2.56 [0.99;6.64] .053 1.71 [0.62;4.77] 304
C67.5 0.930.39;2.25] 874 0.95[0.38;2.36] 904
C67.6 0.59 [0.13;2.66] 49 0.26 [0.05;1.32] 104
C67.7 0.54[0.12;2.43] 419 0.39 [0.08;1.88] 239
C67.8 7.60[1.63;35.37] .01 1.83[0.34;9.84] 483
C67.0 0.69 [0.34;1.41] 311 0.63[0.29;1.33] 222
C67.9 1.05[0.45;2.48] 913 1.18 [0.48;2.89] 718
Grade
s Reference
111 2.74[0.67;11.23] 161
v 1.92 [0.47;7.83] 366
Unknown 2.74[0.66;11.29] 163
Histology
Pseudosarcomatous carcinoma Reference Reference
Carcinosarcoma 0.73 [0.54;0.98] .038 0.97 [0.70;1.35] 855
Stage-T
T1 Reference Reference
T2 1.64 [1.07;2.52] 023 1.99[1.23;3.21] .005
T3 1.69 [1.09;2.62] .018 3.72[2.16; 6.42] <0.001
T4 3.11[1.96;4.94] <0.001 4.01[2.25;7.14] <0.001
Tis 1.94 [0.47;8.09] 363 1.14[0.26;5.12] 861
Stage-N
NO Reference Reference
NI-N3 1.71 [1.08;2.70] .022 1.18 [0.69;2.03] 552
Stage-M
MO Reference Reference
Ml 2.79 [1.80;4.31] <0.001 1.92 [1.12;3.29] .017
Tumor size (mm)
<50 Reference Reference
50-99 1.93 [1.25;2.99] .003 1.96 [1.21;3.17] .006
>100 4.02 [2.39;6.76] <0.001 3.35[1.84;6.10] <0.001
Unknown 2.24[1.48;3.41] <0.001 2.73[1.72; 4.34] <0.001
Surgery of primary site
None Reference Reference
Non-complete cystectomy 0.73 (0.34;1.56) 414 0.42[0.18;0.98] .044
Complete cystectomy 0.37(0.17;0.80) 012 0.17 [0.07;0.41] <0.001

The purpose of the present study was to utilize the rel-
atively large samples available in the SEER database
to develop nomograms to help identity clinical features
and predict the prognosis of primary SCUB patients
more precisely, expected to promote the development
of risk-based individualized treatment and optimal
treatment strategies.

PATIENTS AND METHODS

The SEER database has been approved for public use
by the local ethics committee. To collect related infor-
mation from this database, the SEER Research Data
Agreement (ID: 20358-Nov2019) was signed in this
study, and the extracted data were publicly accessible
and already de-identified. Hence, the present study is
waived from ethical approval. Also, the study was con-
ducted in accordance with the Declaration of Helsinki
(as revised in 2013).

Obtained information from the SEER Database
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For the present study, the patient data of primary SCUB
from 1975 to 2017 and whose tumor location and his-
tological type codes were referenced in the ICD-O-3
(International Classification of Diseases for Oncology,
3rd), which were obtained from the SEER database
(www.seer.cancer.gov) using the SEER*Stat software
(SEER*Stat 8.3.9, released March 15, 2021).

The inclusion criteria were: 1)First primary malig-
nant-bladder cancer, 2)Positive histology confirma-
tion, 3)Histology type was “Sarcomatoid Carcinoma”:
8033/3-Pseudosarcomatous Carcinoma, 8980/3-Carci-
nosarcoma.

Patients were excluded if: 1) Bladder cancer was diag-
nosed at autopsy only or was found in the death certifi-
cate only, 2) With uncomplete or unknown T/N/M stage
information, 3)Missing or unknown cause of death, 4)
Unknown surgical status, 5)Unknown survival status,
6)Unknown survival time.

The following patient characteristics were analyzed,
including:(1) age (age at diagnosis), (2) sex, (3) race,
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Table3. Univariate and multivariable-Cox analysis of CSS

Variables Univariate Analysis Multivariable Analysis
HR (95%CI) P-value HR (95%CI) P-value

Age

<58 Reference Reference

58-82 1.49 [0.90;2.47] 123 2.08 [1.18;3.65] 011

>83 1.96 [1.12;3.46] .019 3.10 [1.60;5.96] .001
Sex

Male Reference Reference

Female 1.46 [1.03;2.06] .032 2.25[1.48;3.41] <0.001
Race

White Reference

Black 1.04 [0.62;1.75] 887

Other 1.08 [0.51;2.32] 838
Site

C67.1 Reference Reference

C67.2 1.38 [0.63;3.00] 419 1.16 [0.52;2.62] 13

C67.3 1.07 [0.47;2.47] 865 1.18 [0.50;2.80] 704

C67.4 2.79 [0.88;8.81] .081 1.82[0.53;6.26] 341

C67.5 0.90 [0.30;2.68] 852 0.93 [0.30;2.84] 893

C67.6 0.43[0.05;3.53] 436 0.13[0.02;1.17] .069

C67.7 0.93[0.19;4.49 93 0.77[0.15;3.98] 755

C67.8 12.16 [2.44;60.75] .002 2.4410.41;14.45] 325

C67.0 0.95[0.41;2.24] 91 0.88 [0.36;2.134] 71

C67.9 1.09 [0.38;3.10] 877 1.30 [0.44:3.89] .639
Grade

s Reference

111 1.84 [0.45;7.59] 397

v 1.50 [0.37;6.16] 571

Unknown 2.14[0.52;8.87] 292
Histology

Pseudosarcomatous carcinoma Reference

Carcinosarcoma 0.78 [0.57;1.09] 141
Stage T

T1 Reference Reference

T2 1.76 [1.08;2.85] .022 2.34[1.37;4.00] .002

T3 1.69 [1.02;2.79] .04 4.03 [2.19;7.42] <0.001

T4 3.46 [2.08;5.75] <0.001 4.88 [2.59;9.21] <0.001

Tis 1.18 [0.16;8.73] 869 0.76 [0.10;5.88] 789
Stage N

NO Reference Reference

NI-N3 1.80 [1.10;2.96] .02 1.17 [0.65;2.10] 611
Stage M

MO Reference Reference

Ml 3.14 [1.98;4.97] <0.001 2.36[1.31;4.23] .004
Tumor size (mm)

<45 Reference Reference

45-99 2.54[1.47;4.38] .001 2.49 [1.38;4.48] .002

>100 5.74 [3.08;10.67] <0.001 4.27[2.11;8.66] <0.001

Unknown 3.30[1.94;5.60] <0.001 4.15[2.33;7.39] <0.001
Surgery of primary site

None Reference Reference

Non-complete cystectomy 0.66 [0.29;1.51] 328 0.36 [0.15;0.90] 029

Complete cystectomy 0.33[0.14;0.77] .01 0.15 [0.06;0.40] <0.001

(4) site, (5) grade, (6) histology, (7) stage T, (8) stage

der neck, C67.6-Ureteric orifice,

C67.7-Urachus,

N: (9) stage M, (10) tumor size(mm), (11) surgery of
primary site.

As shown in Figure 1, age and tumor size were categor-
ically divided based on the optimal cut-off value gener-
ated by X-tile software version 3.6.1 (Yale University
School of Medicine, US). Based on the optimal cutoff
value, the two continuous variables were converted
into classification variables, age were divide into three
groups (< 60, 60 —82, > 83 years old for OS; < 58, 58-
82, > 83 years old for CSS), and tumor size divide into
three groups(tumor size < 50, 50-99, 2100 mm for OS;
< 45,45-99, >2100mm for CSS).

Race was classified into white, black and other (Amer-
ican Indian/AK Native, Asian/Pacific Islander). Site
(primary tumor site) was divided accord to ICD-O-3:
“C67.0-Trigone of bladder, C67.1-Dome of bladder,
C67.2-Lateral wall of bladder, C67.3-Anterior wall of
bladder, C67.4-Posterior wall of bladder, C67.5-Blad-

C67.8-Overlapping lesion of bladder, C67.9-Bladder,
NOS”. Grade was categorized into I, II, III, IV and un-
known. Histology was classified into: “8033/3-Pseu-
dosarcomatous Carcinoma, 8980/3-Carcinosarcoma”.
When defining T-N-M staging: Tis, T1, T2, T3, T4; NO,
NI1-3(N1, N2, N3); MO, M1. As for surgery of primary
site, it was classified as: none of surgery, non-complete
cystectomy, complete cystectomy. Details are present-
ed in Table 1.

Overall survival (OS) was the first endpoint, defined
as the time from diagnosis of SCUB to death due to any
cause. Cancer-specific survival (CSS) was the second
endpoint, defined as the time from diagnosis of SCUB
to death due to this malignant disease. Survival time (in
months) was set as the time from SCUB diagnosis to
death or date of last follow-up time (the specific defini-
tion process of disease survival time in the SEER data-
base can be obtained at: https://seer.cancer.gov/surviv-
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Figure 2. The nomogram for predicting 1-,3- and 5-year OS of SCUB patients

altime/3-fields-survival-time-active.pdf).

Statistical analysis

All statistical analyses in our research were performed
by R Studio software (1.4.1106, based on R 4.0.5). Uni-
variate Cox analysis was used to screen out significant
variables (P < 0.1) for further multivariate analysis.
Multivariable Cox regression analysis models were
used to select out significant independent prognostic
factors for the OS and CSS. The variables incorporated
into the multivariable Cox models were checked wheth-
er they fit the proportional hazards (PH) assumption.
Statistical significance was accepted at the P < 0.05 lev-
el, but only in univariate analysis it was accepted at the
P <0.1 level.

Specifically, potential prognostic factors with signifi-
cant statistical significance were screened out by uni-
variate-Cox regression, which was used to select out
independent prognostic factors by multivariable-Cox
regression afterwards. Then, these independent factors
were used to develop the OS and CSS nomograms, and
the TNM staging system was used to develop similar
nomograms. Furthermore, the performance of the nom-
ograms was evaluated by concordance-index (C-index),
calibration plots and the area under curve (AUC) of the
receiver operating characteristic (ROC) curve. Simulta-
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neously, the C-indexs and AUCs of the nomograms in
this study were compared with those of TNM staging
system. Besides, patients were divided into high-risk
and low-risk group with the cut-off value set at the me-
dian risk, estimated in the Kaplan-Meier method and
drew the survival curves.

RESULTS

Population characteristics of the present study

By reviewing the SEER database, a total of 652 primary
SUCB patients were identified based on inclusion crite-
ria, accounting for approximately 0.19% of the total BC
patients (341163 cases). Based upon the exclusion cri-
teria, 238 primary SCUB patients were finally included
in the present study. Overall clinical characteristics of
these primary SUCB patients have been compiled in
Table 1. The longest follow-up time was 193 months,
the median of the follow-up time was 7 months (IQR
3-28). A total of 181 (76%) patients had died by the last
follow-up date, of which 147 (81.2%) had died from
SCUB and 34 (18.8%) from other causes. A total of 57
(24%) patients were alive by the last follow-up date.
Univariate and multivariable-Cox analysis of OS and
CSS

The results of the univariate and multivariable-Cox



Progn

ostic nomograms for bladder sarcomatoid carcinoma-Xu et al.

; 0 10 20 30 4p 50 60 70 80 ap 100
Points :
Age 58-82 :

<58 ==G3

Female

Sex !

Male

T T

Stage T L T 1

Tls T2 T4
Stage M L.

VO

y 45-99 ==100
Tumor_size T
! =45 Unkngwn
Mgn-complete cystgctomy

1 v 14
Sugeny ol pnan.aie

Taotal Points 5 =0 160 150

200 250 300 350 400

Linear Predictor r . r . T

-3 25 2 15 -1 05

1-year C55 probability

[l
o
[dy}
-,
il
dy}
M-
M2
t
-
Ll
[y}

00 08 07

0605040302 01

J-year CSS probability a5 TR T T

040302 01

S-year C55 probabtliwo.g e g, e

Figure 3. The nomogram for predicting 1- ,3- and 5-year CSS of SCUB patients

analysis of OS are shown in Table 2. First, nine poten-
tial factors were screened out by univariate Cox regres-
sion model of OS, including age, sex, site, histology,
stage T, stage N, stage M, tumor size, surgery of pri-
mary site.

Then, multivariable Cox regression model screened out
significant independent prognostic factors, including
age, sex, stage T, stage M, tumor size, surgery of pri-
mary site.

As shown in Table 3, we screened out significant in-
dependent factors of CSS (including age, sex, stage
T, stage M, tumor size, surgery of primary site) in the
same method.

We found that several of these variables (including sex,
histology, and stage T) violated the PH assumption in
OS model and one of these variables (sex) violated the
PH assumption in CSS model, which were incorporat-
ed into the multivariable Cox models. However, these
variables are significant according to the univariate Cox
analyses, and in consideration of their clinical signifi-
cance and their presences improving the fit of the mod-
el, we included them in the multivariable Cox analyses.
Both the OS and CSS multivariable-Cox models fitted
the PH assumption. Continuous variables (age, tumor
size) had been converted to categorical variables, so the
linearity was not assessed.

Nomograms of OS and CSS

The results showed that age, sex, stage T, stage M, tu-
mor size and surgery of primary site were significant
independent prognostic factors of both OS and CSS
for SCUB patients. We established nomograms of OS
(Figure 2) and CSS (Figure 3). Each factor was scored
through the model, the total score of each patient was

‘40302 01

determined according to the prognostic value of each
prognostic factor, which was used to predict 1-, 3- and
S-year survival probability based on the fractional pro-
portion at the bottom of the nomogram. The C-indexes
of the OS and CSS nomogram in present study were
0.738 (0.701-0.775) and 0.763 (0.724 - 0.802) respec-
tively, showing high accuracy.

If TNM staging system was used to develop the OS and
CSS nomogram (Figure 4) only, their C-indexes were
0.621 (0.576-0.666) and 0.637 (0.588-0.686), respec-
tively. Specifically, the C-indexes of our models were
superior to those of TNM staging system only, showing
better performance to predict the 1-, 3- and 5-year sur-
vival of SCUB patients.

Subsequently, the AUC of ROC curve and calibration
plot were performed to evaluate the discrimination,
calibration and clinic utility of the nomograms. The
ROC curve (Figure 5) showed that the 1-, 3- and 5-year
AUC:s (area under curve) of OS nomogram (i.e., 0.793,
0.807 and 0.793) were higher than those of the TNM
stage(i.e., 0.659, 0.676, 0.659). Similarly, as for CSS
model, them ((i.e., 0.823, 0.804 and 0.804) were aslo
exceed those of TNM stage(i.e., 0.683, 0.682, 0.682).
The C-index combined with the AUCs reflected good
discrimination ability of the models.

Meanwhile, high quality of calibration plots based on
bootstrap resampling validation both in OS and CSS
nomogram, showed excellent consistency between the
observed and predicted values (Figure 6).

As shown in Figures 7, when all patients were divided
into high-risk and low-risk groups, with medium risk
as the cutoff point, the Kaplan-Meier survival curves
of OS and CSS both showed significant differences in
prognosis(P < 0.0001). In other words, the prognosis of
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Figure 4. The nomograms with TNM staging system only
The nomogram for predicting 1- ,3- and 5-year OS of SCUB patients with TNM staging system only. (B) The nomogram for predicting 1- ,3- and 5-year CSS of SCUB
patients with TNM staging system only.

the low-risk group was significantly better than that of have been carried out as yet and case reports are the

the high-risk group. primary sources of information, the medical knowledge
of it is very limited by now. Although few published
DISCUSSION studies have found that SCUB is a highly malignant dis-

SCUB is a rare and special type of bladder cancer, ac-  €35¢ With poor prognpsis, the prognostic factors and the
counts for 0.1 % ~ 0.6 % of all such bladder cancer cas- effectiveness of surgical treatment are still unclear. To

es.®™1 In line with these prior reports, we found that b;tter und¢rstand this diseasq, a comprehensive progno-
it was approximately 0.19% (652/341163) of primary SIS analysis of SCUB cases in the SEER database was
bladder cancer patients in the SEER database from ¢onducted in our study. L .

1975-2017. Rare large-scale clinical studies of SCUB Currently, the AJCC TNM staging is considered as an
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Figure 5.The ROC curves and AUC-values of our nomograms and TNM stage nomograms

(A-C) 1-, 3-, and 5- year OS. (D-F) 1-, 3-, and 5- year CSS.

excellent staging form of bladder cancer and is close-
ly related to its prognosis, but it still cannot effectively
predict the survival of the patients.***® In a study of
earlier data, TNM was not analyzed to draw conclu-
sions, only summary stage (In situ, Localized, Region-
al, Distant) was found to be a significant prognostic
factor for disease-specific survival."” But, according to
the follow-up data of SEER, our study found that the
prognosis of SCUB patients with the same TNM stage
or summary stage were vastly different. For example,
the survival time of T3NOMO patients ranged from 1

A 1-year OS B

Ana tyzarcs
Acraiyearcs

roOICand THCA 05y e

D 1-year CSS E

Anal tyaarcss
Acvaidyearcss

0o 02 04 ag o 1 a0 0z 04

54,50 e o arosn PTOGICAISG 17001 G593 ra

3-y_ear os C

month to 148 months after diagnosis, and the longest
was still alive in 169 months. The survival time of each
summary stage or other TNM stage also have similar
situations.

In previous studies on bladder cancer, potential prog-
nostic factors were found through the construction of
novel nomograms, for example, age, gender, ethnicity,
stage, grade, tumor size, surgery, variant histology have
been identified using this approach.®**® In this study,
6 variables were identified as independent predictors
of prognosis from 11 variables to construct our nom-

5-year OS

Fij - 1 “r 4 T T = 7
s us 1.0 a0 02 o4 us 28 10

Figures 6. The calibration plots of our OS and CSS nomogram

et craup PIOUICIICE 340 U6 e

(A-C) The calibration plots based on bootstrap resampling validation of 1-year, 3-year, and 5-year for OS nomogram. (D-F) The calibration plots based on bootstrap resa-

mpling validation of 1-year, 3-year , and 5-year for CSS nomogram. (B = 1000)
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Figure 7. The KM survival curves when divided by risk
(A-B)When all patients were divided into high-risk and low-risk groups, the KM
survival curves of OS and CSS. (both P <.0001)

ograms, including 2 personalized variables (age, sex),
3 variables about the tumor (tumor size, stage T, M),
and 1 treatment variable (surgery of primary site). All
6 variables could be obtained easily, which facilitates
the application of these nomograms in clinical practice.
Clinicians could use these nomograms to predict 1-, 3-
and 5- year survival rates of SCUB patients. For exam-
ple, for an 85-year-old male patient presents with a 40-
mm tumor, with T1 stage and with distant metastasis,
with complete cystectomy primary tumor, the 1-, 3- and
5- year OS-rates will be over 70%, over 60%, below
60% respectively. the 1-, 3- and 5- year CSS-rates will
be over 80%, about 70%, below 70% respectively.

Variant histologies (especially sarcomatoid carcinoma)
in patients with bladder cancer have been associated
with worse pathological stage at presentation®*”. We
found that patients with SCUB who with deeper prima-
ry tumor invasion (higher T stage) and distant metasta-
sis may have a worse prognosis, which is the same as
previous studies on other types of bladder cancer and
our general cognition. It implies the importance signifi-
cance of early detection in improving the prognosis for
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patients with this kind of malignant tumor.

Among the variables included in these nomograms,
we found the method used to treat the primary site was
the most important prognostic factor for both OS and
CSS. For example, for a 70-year-old female SCUB pa-
tient presents with a 45-mm tumor, with T2 stage and
without distant metastasis, if these patients have under-
gone complete cystectomy, the 1-, 3-year, 5-year OS
rates will be over 50%, according to our nomogram
(the 1-year survival rate even more than 70%). If these
patients undergone non-complete cystectomy, the 1-,
3-year, 5-year OS rates will be over 40%, roughly 20%,
and below 20% respectively. However, if the patient
refused any surgery, the 1- year survival rate will be
below 20%, and it will be even both below 10% for
the 3- and 5-year survival rates. It suggested that sur-
gical intervention of primary tumor, especially radical
resection, is an effective treatment for patients with this
malignant disease, and emphasis on more active treat-
ment of primary is needed. This phenomenon has an
important reference value when we encounter the treat-
ment choice of this kind of patients in clinic. A worse
pathological stage at presentation potentially associated
with positive surgical margins and residual disease af-
ter surgery with curative intent, may lead to a worse
prognosis. It has been reported that positive surgical
margins(PSMs) at radical cystectomy have a negative
impact on survival disease-specific survival in patients
with bladder cancer®. We speculate that the same phe-
nomenon may occur in SUCB patients. Compared to
negative surgical margins, PSMs may also have a neg-
ative impact on SUCB patients after surgical treatment.
As far as we know, the current study is the first time to
construct nomograms to predict the prognosis of SCUB
patients, integrated personalized characteristics, AJCC
TNM staging, tumor characteristics, and the treat-
ment method. Although our nomograms were based
on AJCC TNM staging, the C-indexes of these nomo-
grams was higher than those of TNM staging system in
both OS and CSS. Therefore, these nomograms showed
improved power of discrimination. The C-index of
these nomograms exceeded 0.7 for both OS and CSS,
indicating the adequate power of discrimination®”. Fur-
thermore, the AUCs and the calibration curves of these
nomograms indicated a good consistency between the
actual survival and the predictive survival.

Nevertheless, several limitations of this study need to
be pointed out. First, due to the rarity of SCUB, the
sample capacity was still relatively insufficient, which
may affect the quality of the results, and the internal
or external validation was unable to be performed
temporarily. Second, these nomograms only selected
limited variables. Clinically, some patients with some
patients with bladder cancer may accept a multimodal
treatment potentially including neo- and adjuvant treat-
ments““*Y such as chemotherapy, targeted medicine
and radiotherapy, which may also affect the prognosis.
Regrettably, due to the lack of information on patient
comorbidities, positive surgical margins, pathological
data(e.g.percentage of sarcomatoid component, mito-
sis, necrosis), multimodal treatment, we were unable to
assess the relationship between these variables and pa-
tient outcomes. When adding variables, the complexity
of the nomograms may increase accordingly and may
abate clinical utility. Whether it will improve the accu-
racy of these nomograms needs further study. Although
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categorization of quantitative variables (e.g. age) may
result in loss of power/inefficiency and residual con-
founding“? , there is no specific age values (85+) for
those aged = 85 years in SEER. so we could only con-
vert it into categorical variable for statistical purposes.
Moreover, being a retrospective study, it was thus sus-
ceptible to the potential selection bias and uncontrolled
confounding factors.

Despite these limitations, this study provides a new
perspective on SCUB, which will help future research
pertaining to this rare disease and may offer valuable
information for clinicians in the management and deci-
sion-making process of such patients. More high-qual-
ity and well-designed multi-institutional studies are
needed, particularly in determining independent prog-
nostic role and specifying optimal treatment. Addition-
ally, more accurate pathological diagnosis, and more
detailed available data from more countries are needed.

CONCLUSIONS
To summarize, we developed nomograms to predict 1-,

3- and 5-year overall and cancer-specific survival rates
for SCUB patients. For SCUB patients, these nomo-
grams are more practical and accurate for prognostic
prediction compared with the AJCC staging system.
We also anticipated it will improve awareness of this
disease and help clinicians in the process of risk-based
individualized management and decision-making for
SCUB patients.
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