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Introduction The role of chemotherapy in metastatic sarcomatoid bladder cancer (mSBC) is un-
known. The current work aimed to test the effect of chemotherapy on overall survival (OS) in mSBC 
patients.
Material and methods Using the Surveillance, Epidemiology and End Results database (2001–2018),  
we identified 110 mSBC patients of all T and N stages (TanyNanyM1). Kaplan-Meier plots and Cox regression 
models were used. Covariates consisted of type of surgical treatment (no treatment vs radical cystectomy 
vs other), and patient age. The endpoint of interest was OS.
Results In 110 mSBC patients, 46 (41.8%) were exposed to chemotherapy vs 64 (58.2%) who were chemo-
therapy naive. Chemotherapy exposed patients were younger (median age 66 vs 70, p = 0.005). Median OS 
was 8 months in chemotherapy exposed vs 2 months in chemotherapy naive patients. In univariable Cox 
regression models, chemotherapy exposure was associated with a hazard ratio (HR) of 0.58 (p = 0.007).
In multivariable Cox regression models adjusted for case mix, chemotherapy exposure was associated with 
a HR of 0.60 (p = 0.016).
Conclusions To the best of our knowledge, this is the first report of chemotherapy effect on OS  
in mSBC patients. OS is extremely poor. Nonetheless, it is improved in a statistically significant and 
clinically meaningful fashion, when chemotherapy is administered.
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INTRODUCTION

Chemotherapy represents the mainstay in the treat-
ment of metastatic urothelial cancer of the urinary 
bladder (mUCUB) [1, 2]. According to randomized 
clinical trials and retrospective comparative stud-
ies, median overall survival (OS) ranges from 12.0 
to 14.8 months in chemotherapy exposed patients 
vs 4.0 to 5.5 months in chemotherapy naive patients 
[3–8]. However, such data are unavailable for meta-
static sarcomatoid bladder cancer (mSBC) patients. 
In consequence, it is unknown what median OS es-
timates to expect in either chemotherapy exposed  
or chemotherapy naïve mSBC patients. 
We addressed these knowledge gaps and tested the 
effect of chemotherapy on OS in mSBC patients.  
We hypothesized that chemotherapy might be associ-
ated with higher OS. We relied on the Surveillance, 
Epidemiology and End Results [Surveillance, Epidemi-
ology, and End Results (SEER) 2001–2018] database. 

MATERIAL AND METHODS

Study population

The SEER database samples 34.6% of the United 
States population in terms of demographic composi-
tion and cancer incidence [9]. Within the SEER da-
tabase (2001–2018), we identified patients aged ≥18 
years, with histologically confirmed bladder cancer 

(BCa) (International Classification of Disease for 
Oncology [ICD-O] site code C67.0–67.9), who har-
bored SBC histology (ICD-O code: 8122-sarcoma-
toid). According to the 2016 World Health Organiza-
tion (WHO) classification of bladder tumors, we only 
included metastatic (TanyNanyM1) patients (codes: 
8120, 8130) [10, 11]. Autopsy or death certificate 
only cases were excluded. 

Statistical analyses

Kaplan-Meier plots and Cox regression models ad-
dressed OS. Covariates consisted of type of surgical 
treatment (no treatment vs radical cystectomy vs 
other), and patient age (continuous). In all statistical 
analyses, R software environment for statistical com-
puting and graphics (R version 4.1.2; R Foundation 
for Statistical Computing, Vienna, Austria) was used 
[12]. All tests were two sided, with a level of signifi-
cance set at p <0.05. Owing to the anonymously coded 
design of the SEER database, study-specific ethics ap-
proval was waived by the institutional review board.

RESULTS

Descriptive characteristics of the mSBC patients 
cohort

Within the SEER database (2001–2018), 110 mSBC 
patients of all T and N stages (TanyNanyM1) were identi-

Table 1. Descriptive characteristics of 110 metastatic sarcomatoid bladder cancer (mSBC) patients, according to chemotherapy 
exposure status

Characteristic Overall,
n = 1101

Chemotherapy naive,
n = 641 (58.2%)

Chemotherapy exposed,
n = 461 (41.8%) p-value2

Age 69 (60, 77) 70 (64, 80) 66 (56, 74) 0.005
Sex

Female
Male

34 (30.9%)
76 (69.1%)

20 (31.3%)
44 (68.7%)

14 (30.4%)
32 (69.6%)

>0.9

T stage
T1
T2
T3
T4
TX

9 (8.2%)
34 (30.9%)
21 (19.1%)
29 (26.4%)
17 (15.4%)

8 (12.5%)
19 (29.7%)
12 (18.8%)
15 (23.4%)
10 (15.6%)

1 (2.2%)
15 (32.6%)
9 (19.6%)

14 (30.4%)
7 (15.2%)

0.4

N stage
N0
N1
N2
N3
NX

54 (49.1%)
10 (9.1%)

23 (20.9%)
1 (0.9%)

22 (20.0%)

28 (43.7%)
9 (14.1%)

14 (21.8%)
1 (1.6%)

12 (18.8%)

26 (56.5%)
1 (2.2%)

9 (19.6%)
0 

10 (21.7%)

0.2

Surgical treatment
None
Partial cystectomy or TURBT
Radical cystectomy

10 (9.1%)
72 (65.4%)
28 (25.5%)

7 (10.9%)
41 (64.1%)
16 (25.0%)

3 (6.5%)
31 (67.4%)
12 (26.1%)

0.8

N – number of patients; TURBT – transurethral resection of bladder tumor
1Median (IQR – interquartile range)
2Wilcoxon rank sum test; Pearson's Chi-squared test; Fisher's exact test
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Figure 1. Kaplan-Meyer curves of overall survival (OS) accord-
ing to chemotherapy exposure status in metastatic sarcoma-
toid bladder cancer patients (mSBC).

Second, nowadays no specific standard of care has 
been established relative to mSBC, reasonably due to 
the extreme paucity of evidence about the best man-
agement of such a rare entity [17]. Chemotherapy ex-
posure rate in the current study was 41.8% (n = 46).  
This chemotherapy exposure rate could not be com-
pared to other mSBC studies, since such studies did 
not explicitly report chemotherapy rates [13–16]. With 
the due caution, a suitable mean of comparison for 
mSBC may be represented by mUCUB, whose stan-
dard treatment is platinum-based systemic therapy 
[2, 4]. Chemotherapy rates in retrospective mUCUB 
studies ranged from 46.2 to 47.0% [6, 18, 19]. The dis-
crepancy between 41.8% chemotherapy rate in mSBC 
patients observed in the current study vs 46.2 to 47.0% 
in studies addressing mUCUB is consistent with less 
established role and efficacy of chemotherapy in mSBC 
setting [1]. In consequence, it is not surprising to note 
somewhat lower rate than in mUCUB. 
Finally, we addressed the effect of chemotherapy 
on OS in mSBC patients. The recorded median OS 

fied (Table 1). Of those, 46 (41.8%) patients received 
chemotherapy vs 64 (58.2%) patients who did not. 
Chemotherapy exposed patients were younger (me-
dian age 66 vs 70, p = 0.005). No differences were 
recorded in sex, T and N stages, as well as surgical 
treatment. 

Effect of chemotherapy on over survival 

Median OS was 8.0 months (interquartile range 
[IQR]: 6–10) for chemotherapy exposed vs 2.0 
months (IQR: 2.0–4.0) for chemotherapy naive pa-
tients, respectively (Figure 1). These median OS val-
ues corresponded to an univariable hazard ratio (HR)  
of 0.58 (CI 0.39–0.86, p = 0.007). In multivariable 
Cox regression models (Table 2), the association be-
tween chemotherapy vs no chemotherapy resulted  
in a HR of 0.60 (CI 0.39–0.91, p = 0.016). 

DISCUSSION

No data exist regarding chemotherapy exposure 
rates, as well as chemotherapy efficacy in mSBC pa-
tients. We addressed this knowledge gap and tested 
the effect of chemotherapy on OS in mSBC patients. 
We hypothesized that chemotherapy might be asso-
ciated with higher OS. We made several noteworthy 
observations.
First, mSBC represents an orphan entity. Within the 
SEER database (2001–2018), we identified only 110 
mSBC patients. To the best of our knowledge this  
is the largest ever reported population-based cohort  
of mSBC. Despite its largest sample size, the relatively 
limited numbers of observations attest to the rarity  
of this mUCUB variant. Other existing studies address-
ing mSBC relied on substantially smaller sample sizes 
(from 4 to 55 patients) [13–16]. Specifically, two large-
scale population-based studies by Diamantopoulos  
et al. [15] and Sui et al. [16] described the second and 
the third ever reported mSBC cohorts, that respective-
ly included 55 and 40 patients. However, neither ad-
dressed chemotherapy rates or chemotherapy efficacy. 

Table 2. Univariable and multivariable Cox regression analyses predicting overall survival (OS) in 110 metastatic sarcomatoid blad-
der cancer patients (mSBC)

Characteristic
Univariable Multivariable

HR 95% CI p-value HR 95% CI p-value

Age 1.01 1.00, 1.03 0.14 1.008 0.990, 1.027 0.359

Chemotherapy exposure (vs no chemotherapy) 0.58 0.39, 0.86 0.007 0.603 0.399, 0.911 0.016

Surgical treatment (radical cystectomy vs none) 0.77 0.36, 1.66 0.51 0.954 0.435, 2.094 0.907

Surgical treatment (other1 vs none) 0.84 0.41, 1.69 0.62 0.918 0.447, 1.886 0.816

HR – hazard ratio; CI – confidence interval
1Other – partial cystectomy or transurethral resection of the bladder tumor
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values of 8.0 vs 2.0 months in, respectively, chemo-
therapy exposed vs chemotherapy naive patients, 
resulted in univariable and multivariable HRs  
of 0.58 (p = 0.007) and 0.60 (p = 0.016). These HRs 
reflect a clinically meaningful and statistically sig-
nificant protective effect of chemotherapy in mSBC 
patients. However, this protective effect cannot be 
directly compared to other mSBC studies since such 
studies do not exist. Conversely, within the bounds 
of the above-mentioned word of caution, it may be 
compared to the effect of chemotherapy in mUCUB 
studies. The observed HR of 0.60 is less favorable 
than HRs recorded for chemotherapy in mUCUB 
studies. Specifically, Sorce et al. and Shou et al. re-
ported respective HRs of 0.43 and 0.46 in mUCUB 
patients [6, 7]. Less protective HR of 0.60 recorded 
in the current study addressing mSBC vs lower and 
more protective HRs recorded for mUCUB are con-
sistent with more aggressive nature of mSBC rela-
tive to mUCUB [17, 20]. 
Our study has several limitations. First, our data-
base did not have the benefit of central review to 
validate histological subgroup assignment. Second, 
the population-based nature of the study does not 
allow a detailed analysis of the number, duration, 
and type of systemic therapy that was adminis-
tered. Third, lack of information about laboratory 
values and comorbidities, which could affect treat-
ment characteristics, are unavailable in the SEER 
database. Finally, the SEER database only includes 
patients from the United States and our findings 
may not be generalized to patients with mSBC 
from other parts of the world. These, as well as all 
other limitations related to the retrospective, pop-
ulation-based nature of the SEER database, apply 
to this study, as well as to other similar analyses 
that were based on other similar large-scale data  
repositories.

CONCLUSIONS

To the best of our knowledge, this is the first report 
of chemotherapy effect on OS in mSBC patients. 
OS is extremely poor. Nonetheless, it is improved  
in a statistically significant and clinically meaningful 
fashion when chemotherapy is administered.
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