
Sarcomatoid Urothelial Carcinoma Is Associated With Limited 
Response to Neoadjuvant Chemotherapy and Poor Oncologic 
Outcomes After Radical Cystectomy

Rishi R. Sekar1,#, Leonidas N. Diamantopoulos2,#, Dimitra R. Bakaloudi3, Ali R. Khaki4, 
Petros Grivas3,5, Brian R. Winters6, Funda Vakar-Lopez7, Maria S. Tretiakova7, Sarah P. 
Psutka5,8, Sarah K. Holt8, John L. Gore5,8, Daniel W. Lin5,8, George R. Schade5,8, Andrew 
C. Hsieh3,5, John K. Lee3,5, Todd Yezefski3, Michael T. Schweizer3,5, Heather H. Cheng3,5, 
Evan Y. Yu3,5, Lawrence D. True7, R. Bruce. Montgomery3,5, Jonathan L. Wright5,8

1Department of Urology, University of Michigan, Ann Arbor, MI

2Department of Medicine, University of Pittsburgh Medical Center, Pittsburgh, PA

3Division of Oncology, Department of Medicine, University of Washington School of Medicine, 
Seattle, WA

4Division of Oncology, Department of Medicine, Stanford University, Palo Alto, CA

5Fred Hutchinson Cancer Center, Seattle, WA

6Department of Urology, Kaiser Permanente Washington, Bellevue, Washington

7Department of Pathology, University of Washington School of Medicine, Seattle, WA

8Department of Urology, University of Washington School of Medicine, Seattle, WA

Abstract

Neoadjuvant chemotherapy (NAC) prior to radical cystectomy is associated with improved 

survival in patients with muscle-invasive conventional urothelial carcinoma (CUC). Sarcomatoid 

urothelial carcinoma (SUC) is a rare histologic variant associated with aggressive tumor behavior 

and poor 28 prognosis, however the role of NAC is unclear. In this study, we examined survival 

outcomes and response to NAC in patients with SUC treated with radical cystectomy.
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Introduction: To examine oncologic outcomes and response to neoadjuvant chemotherapy 

(NAC) in patients with sarcomatoid urothelial carcinoma (SUC) treated with radical cystectomy 

(RC).

Materials and Methods: We retrospectively queried our institutional database (2003–18) 

and Surveillance, Epidemiology, and End Results (SEER)-Medicare (2004–2015) for patients 

with cT2–4, N0–2, M0 SUC and conventional UC (CUC) treated with RC. Clinicopathologic 

characteristics were described using descriptive statistics (t test, χ2-test and log-rank-test for 

group comparison). Overall (OS) and recurrence-free-survival (RFS) after RC were estimated with 

the Kaplan Meier method and associations with OS were evaluated with Cox proportional hazards 

models.

Results: We identified 38 patients with SUC and 287 patients with CUC in our database, and 

190 patients with SUC in SEER-Medicare. In the institutional cohort, patients with SUC versus 

CUC had higher rates of pT3/4 stage (66% vs. 35%, P < 0.001), lower rates of ypT0N0 (6% vs. 

35%, P = .02), and worse median OS (17.5 vs. 120 months, P < .001). Further, patients with SUC 

in the institutional versus SEER-Medicare cohort had similar median OS (17.5 vs. 21 months). 

In both cohorts, OS was comparable between patients with SUC undergoing NAC + RC vs. RC 

alone (17.5 vs. 18.4 months, P = .98, institutional cohort; 24 vs. 20 months, P = .56, SEER cohor 

t). In Cox propor tional hazards models for the institutional RC cohort, SUC was independently 

associated with worse OS (HR 2.3, CI 1.4–3.8, P = .001).

Conclusion: SUC demonstrates poor pathologic response to NAC and worse OS compared with 

CUC, with no OS benefit associated with NAC. A unique pattern of rapid abdominopelvic cystic 

recurrence was identified.
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Introduction

Bladder cancer (BC) is the 6th most common malignancy in the United States with 

an estimated 81,180 new cases and 17,100 deaths in 2022.1 Conventional urothelial 

carcinoma (CUC), which comprises approximately 95% of all cases, represents the 

most common histology, with the remaining subset including squamous cell carcinoma, 

adenocarcinoma, small cell carcinoma, and sarcomatoid urothelial carcinoma (SUC) among 

other rare histologic types.2 Although CUC has been well studied with established treatment 

guidelines for both localized and metastatic disease, management of variant histologic types 

remains a clinical challenge due to their rarity and paucity of clinical data.

SUC represents approximately 0.3% of all bladder malignancies and is associated with 

aggressive tumor behavior and poor prognosis.3 The histopathologic hallmark of SUC is 

the combination of epithelial (eg, urothelial, squamous) with mesenchymal features (eg, 

leiomyosarcoma, osteosarcoma).4 Our knowledge regarding this rare histology remains 

limited, mainly derived from case reports/series,5–7 retrospective cohorts,8–10 and database 

registries.11, 12 From those, a few common characteristics of SUC are emerging. In general, 

patients with SUC tend to present at an advanced stage and often carry a devastating 
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prognosis with early recurrence and poor survival, even after definitive treatment modalities 

are utilized.5–9 Further, the role of neoadjuvant chemotherapy (NAC) remains unclear given 

conflicting data suggesting both limited and encouraging response rates and effect on 

survival outcomes.11–13

An improved understanding of oncologic outcomes in patients with SUC is needed to 

better guide patient selection for definitive therapies and optimize survival. In this study, 

we present data from our institutional database and the Surveillance, Epidemiology, and 

End Results (SEER)-Medicare program to delineate survival outcomes, response to NAC, 

and prognostic characteristics of muscle invasive SUC after radical cystectomy (RC). We 

hypothesized that SUC would be associated with an inferior response to NAC and poor 

outcomes after RC compared to CUC.

Patients and Methods

Patient Selection and Study Design

This is a retrospective cohort study examining our institutional database and SEER-

Medicare data and was conducted in accordance with the STROBE checklist.14 After 

obtaining institutional review board approval from the University of Washington (IRB ID: 

STUDY00005690) and in concordance with the Declaration of Helsinki, our institutional 

database was retrospectively queried (2003–2018) to identify an institutional cohort of 

patients with SUC and CUC with the following inclusion criteria: i) adults (≥18 years old), 

ii) diagnosis of muscle invasive BC (cT2–4, N0–2, M0 stage), iii, a) histologic confirmation 

of sarcomatoid component (any %) in the transurethral resection of bladder tumor (TURBT) 

and/or RC specimens (SUC cohort), iii, b) or presence of CUC without variant histology 

in both the TURBT and RC specimen (CUC cohort). All pathology specimens, including 

those from referring centers, were analyzed and diagnosis confirmed by a genitourinary 

pathologist at our institution. We collected demographic and clinicopathologic data such 

as tumor staging, treatment information, response, and survival outcomes. Our database 

included data from patients with UC from 2003 to 2018 and was stored in the secure 

and standardized REDCap capture tool hosted at the Institute of Translational Health 

Sciences.15, 16 In addition, we included the same clinicopathologic and treatment data 

extracted from the SEER-Medicare database for a cohort of patients diagnosed with SUC 

(T2–4 stage) treated with RC between 2004 and 2015, using International Classification 

of Disease 9 and 10 topography codes for BC (188.0−188.9, C67.0−C67.9), as well as 

the morphologic code 8122 for SUC, defined by the 2016 World Health Organization 

classification.2 SEER uses a combination of clinical and pathologic information from 

imaging, biopsies, TURBT, RC, and autopsies to estimate TNM stage. For that reason, 

we used the general terms T, N or M for stage breakdown in the SEER cohort, without the 

defining clinical (c) or pathologic (p) terms (eg, cT, pT), as the origin of the stage-defining 

specimen (TURBT vs. RC) was not known.

Outcomes of Interest

Primary outcomes of interest were: i) differences in clinical stage of diagnosis, pathologic 

stage at RC, and recurrence rate (CUC vs. SUC), ii) response to NAC as indicated by 
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ypT0N0 (CUC vs. SUC), and iii) overall survival (OS) from the time of BC diagnosis to 

death from any cause stratified by: a) histology (CUC vs. SUC), or b) NAC receipt (NAC 

+ RC vs. RC alone) within each histologic subgroup. The secondary outcome of interest 

was recurrence-free survival (RFS) from the time of RC to initial radiographic evidence of 

local/distant recurrence or death (CUC vs. SUC). For survival analysis assessing response 

to NAC, we excluded patients who received carboplatin-based regimens due to concern 

for inferior outcomes. Further, this analysis was restricted to patients with sarcomatoid 

histology in the TURBT specimen as treatment decisions regarding NAC are made on this 

information.

Statistical Analysis

We first performed a descriptive analysis of all patients with SUC treated at our institution, 

regardless of stage or treatment modality. We then performed a comparative analysis for the 

prespecified outcomes of interest between patients with SUC and CUC treated with RC. 

We tested the following covariates of clinical interest: age at diagnosis, ECOG performance 

status, histologic type, NAC, adjuvant chemotherapy, pT and pN stage, positive surgical 

margins, and lymphovascular invasion (LVI) at RC. Statistical analysis was performed with 

IBM SPSS Statistics for Windows, Version 23.0. (Armonk, NY, IBM Corp Released 2015). 

Normally distributed continuous variables were compared using t tests, and categorical 

variables were compared using Chi-squared tests (Pearson chi square, Fischer’s exact test 

for cells with expected values less than 5). Kaplan Meier method was used for estimation 

of OS and RFS. The Mantel-Cox log-rank test was used for univariate comparison of OS 

and RFS between groups. Cox proportional hazards model was utilized for identification of 

prognostic factors related to OS in the entire cohort of patients undergoing RC. Variables 

significant in univariate Cox regression analysis were included in the final multivariable 

model. An alpha error of 5% (2-tailed) was set as the cutoff of statistical significance.

Results

Clinicopathologic Characteristics of Institutional SUC Cohort

We identified 45 patients who underwent treatment for bladder cancer with sarcomatoid 

histology. The primary nonmesenchymal component of these patients was urothelial in 

43/45 (96%) cases, and neuroendocrine or squamous in 1/45 (2%) cases each. The latter 2 

cases were excluded due to absence of UC component. Baseline patient characteristics for 

the remaining 43 patients are summarized in Supplemental Table 1. No patients had pure 

sarcomatoid histology. Sarcomatoid histology was present in 32/43 (74%) cases at the time 

of TURBT and the remaining were identified only in the RC specimen (n = 11). Squamous 

features at TURBT were concomitantly present in 11/43 (25%) cases. Histopathology 

samples of the patients are represented in Supplemental Figure 1A–D.

Treatment Summary of Institutional SUC Cohort

Of the total 43 patients with SUC, 5 patients did not undergo RC (12%). Of those, 3 

presented with stage IV disease and were treated with upfront cisplatin-based chemotherapy. 

All 3 patients progressed within a median 5 months and proceeded to receive second line 

anti-PD-(L)1 therapy; however, no response was noted with median time to progression of 
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2.8 months. Of the remaining 2 patients not undergoing RC, these presented with stage I to 

III disease; 1 patient was treated with primary chemoradiotherapy and remains disease free 

at 21 months and the other patient progressed on NAC and transitioned to palliative care.

In total, 38 out of 43 patients with SUC underwent RC (88%), with 17/38 (45%) receiving 

NAC; 16/38 (42%) received gemcitabine-cisplatin (GC) or methotrexate/vinblastine/

adriamycin/cyclophosphamide (MVAC), and 1/38 (3%) received gemcitabine-carboplatin. 

Final pathology at RC was pT3/4 in 25/38 (66%) patients and positive lymph nodes were 

found in 10/38 (26%). Of patients that received NAC, only 1/17 (6%) patient achieved 

pathologic complete response (ypCR, ypT0N0), while 2/17 (12%) had < ypT2N0. Clinical T 

and N staging distribution and NAC regimens for each patient can be found in Supplemental 

Table 2.

Post-operative recurrence occurred in 17/38 patients (45%). Of these patients, 10/17 (59%) 

recurred in the pelvis or pelvic lymph nodes while 7/17 (41%) recurred distantly. Median 

time to recurrence was 4.5 months. Four patients received systemic treatment with anti-PD-

(L)1 agents (n = 2) or antibody-drug conjugate as part of a clinical trial (n = 2). No 

response was noted and the median time to progression was 5.6months. One patient received 

palliative radiation to bone lesions without systemic treatment.

Among patients with pelvic recurrence, 5/10 (50%) presented with a unique pattern 

of abdominopelvic malignant cystic collections, with a median time to recurrence of 

4.8 months and median post-operative survival of 13.8 months. Chart review revealed 

that the diagnosis of recurrence in these patients was typically delayed due to the 

cystic/fluid collection appearance leading to interventions for other common causes of 

postoperative intrabdominal fluid accumulation (eg, lymphocele, infection, abscess, etc.). 

These patients were frequently hospitalized and underwent multiple procedures (drains, 

aspiration, biopsy, etc.) prior to diagnosis of recurrence (made on percutaneous biopsy or 

fluid cytology). Representative imaging was selected to characterize these recurrences is 

shown in Supplemental Figures 2A and 2B.

Comparative Analysis of Institutional RC Cohorts

Comparison of Clinicopathologic Data.—We compared the clinicopathologic 

characteristics (stage of diagnosis, surgical pathology, recurrence rate, NAC) and survival 

outcomes of 38 patients with cT2–4, N0–2, M0 SUC treated with RC with a cohort of 

287 patients with cT2–4, N0–2, M0 pure CUC treated with RC (Table 1). No difference 

in clinical stage at diagnosis was observed (P > .05). In regard to final pathology at RC, 

patients with SUC had significantly higher rates of pT3/4 stage (25/38 [66%] vs. 99/287 

[35%], P < .001), and lower rates of < pT2 stage (6/38 [16%] vs. 143/287 [50%], P < .001) 

and pT0N0 stage (3/38 [8%] vs. 71/287 [25%], P = .02) at RC. Additionally, ypCR rate after 

NAC was significantly lower in patients with SUC vs. CUC (1/17 [6%] vs. 56/162 [35%], P 
= .02).

Comparison of Survival Outcomes.—Recurrence rates were higher in patients with 

SUC versus CUC (45% vs. 28%, P = .041, Table 1). Median follow-up time for the entire 

RC cohort (n = 325) was 79.1 months (95% CI: 67.1–97.1). Median follow-up time for 
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the SUC cohort was 62.8 months (95% CI: 38.4–87.1). Median OS for patients with SUC 

versus CUC was 17.5 months (95% CI: 8.1–27.0) and 120 months (95% CI: 87.6–152.3), 

respectively (P < .001, Figure 1) and median RFS for patients with SUC versus CUC was 

9.4 months (95% CI: 4.6–14.1) and 109.8 months (95% CI: 81.9–137.6), respectively (P < 

.001). Receipt of NAC + RC was associated with longer OS in patients with CUC (120 vs. 

93.4 months, P = .04) but not in patients with SUC (17.5 vs. 18.4months, P = .98, Figure 2A 

and 2B). On multivariable Cox regression for the entire RC cohort, presence of sarcomatoid 

histology was associated with worse OS (HR 2.36, 95% CI: 1.45–3.84, P < .001), adjusting 

for other potentially prognostic factors (age ≥65 years, ECOG performance status ≥2, pT3/4 

stage, pN + disease, LVI, surgical margins, Table 2).

SEER-Medicare Analysis

A total of 250 patients diagnosed with SUC were identified in the SEER-Medicare database 

between 2004 and 2015; 190 patients with T2–4 stage were included. Composite stage 

breakdown was: 108 (57%) T2, 51 (27%) T3, and 31 (16%) T4. Nodal involvement was 

identified in 29/190 (15%) patients, while 28/190 (15%) patients had metastatic disease. RC 

was performed in 83/190 (44%) patients and NAC was administered to 26/83 (31%) with 

14/26 (54%) receiving a cisplatin-based regimen.

Median follow-up for the SEER SUC cohort (n = 190) was 66 months (95% CI: 59.8–72.1) 

and median OS was 9 months (95% CI: 6.6–11.4). Patients with SUC treated with RC (± 

NAC) had median OS of 21 months (95% CI: 8.5–33.5), while the non-RC cohort had 

median OS of 5 months (95% CI: 3.6–6.4, P < .001). No significant difference in OS was 

noted between RC + NAC versus RC alone (24 vs. 20 months, P = .56, Figure 2C). In 

multivariable Cox regression for OS in the SEER-SUC cohort, T3/4 stage and age > 80 

years were independently associated with shorter OS (Supplemental Table 3).

Discussion

This study represents one of the largest institutional series of patients with SUC and 

demonstrates the increased propensity towards advanced stage presentation, high recurrence 

rates after RC, and poor survival compared with patients with pure CUC. Additionally, 

we found poor response to NAC with no associated improvement in OS and only 1 

out of 17 patients (6%) achieving a complete pathologic response. These findings were 

further corroborated by SEER-Medicare data. We have also described a unique pattern 

of rapid abdominopelvic cystic recurrence associated with delayed diagnosis, which was 

likely related to the atypical clinical presentation, often mimicking benign postoperative 

intrabdominal fluid collections. Overall, these findings reflect the need for earlier diagnosis, 

optimal staging, development of biomarkers, novel treatments for SUC, and vigilant 

surveillance after RC. Importantly, the benefit of NAC in patients with SUC remains unclear, 

and consideration of upfront RC in select patients may be a reasonable approach, however 

further investigation is needed.

Similar clinicopathologic characteristics and survival outcomes have been previously 

reported (Supplemental Table 4), though these data are limited by small sample sizes, 

absence of stratification based on treatment modality, and limited number of patients 
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treated with NAC.3, 8, 9, 13, 17–19 Larger cancer database studies have provided additional 

insight. A SEER-database analysis (2004–2015) compared CUC with SUC outcomes in 

terms of disease presentation and disease-specific survival, concluding that patients with 

SUC who underwent RC had superior outcomes indicating that definitive surgical resection 

remains the cornerstone of management.20 In a National Cancer Database (NCDB) analysis 

(2004–2014) of 489 patients with SUC, 56% presented at ≥cT2 stage, and the median OS 

for the entire group was 18.4 months. Survival outcomes were superior in the subgroup 

that underwent RC (± NAC) and pCR after NAC was 13.6%. Notably, NAC + RC 

was not associated with survival benefit compared with RC alone.11 Similarly, another 

NCDB analysis (2003–2012) of patients with rare BC variants demonstrated that NAC was 

associated with improved OS only in patients with neuroendocrine tumors; the remaining 

histologic types (including SUC) demonstrated similar OS regardless of NAC receipt, with 

pCR rate only 8.5% among those who received NAC.12 Our findings derived from our large 

institutional database and population-based SEER-Medicare data are in concordance with 

these findings. A recent institutional series led by Almassi et al.13 reported a slightly higher 

response rate to NAC, with 5 out of 25 patients with SUC who received NAC achieving 

ypCR (20%).

The histopathologic hallmark of SUC is the combination of malignant epithelial (eg, 

urothelial, squamous, small cell) with mesenchymal components (eg, leiomyosarcoma, 

osteosarcoma). For example, Urrea et al.10 reported a series of 28 patients with small 

cell tumors admixed with sarcomatoid component and describe 3 distinct groups based 

on the pattern of transition from small cell to sarcomatoid histology: gradual, abrupt, 

and separate. The “dualistic” nature of this variant has led to the development of 2 

pivotal, though contradicting, hypotheses regarding pathogenesis, suggesting that SUC is 

either composed of 2 distinct malignant clones that occur concomitantly, or the product 

of deviating differentiation pathways in a single clonal line.4, 21 It has also been shown 

that SUC carries a basal genomic signature with expression of KRT5, KRT6, KRT14 and 

CDH3, with downregulation of luminal subtype biomarkers (GATA3, uroplakins, ERBB2, 

ERBB3, PPAR-γ) and dysregulation of the epithelial-to-mesenchymal transition pathway 

with increased expression of vimentin, FoxC2, SNAIL, and ZEB1.5, 8, 22 However, ARID1A 

expression seems to be lower in SUC compared to CUC, but this result was not significantly 

correlated with survival.22, 23 No studies have assessed a correlation between amount/

proportion of sarcomatoid features and clinical outcomes, though presence of even minority 

component of sarcomatoid features appears to confer aggressive tumor behavior and poor 

prognosis.

Due to its retrospective nature, our study has several limitations, including small sample 

size, presence of potential selection and confounding biases, differing or unknown amount/

proportions of sarcomatoid component in each case, variability in treatment modalities 

and monitoring/surveillance schedules, lack of biomarker evaluation, no specification on 

agents and cycles of NAC and missing data in a number of patients. Further, our SEER-

Medicare analysis is subject to missing data, lack of granular clinical and treatment data, and 

inability to definitively determine pCR due to coding limitations and therefore pathologic 

outcomes cannot be provided. Moreover, the role of novel agents, for example, antibody 
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drug conjugates, immune checkpoint and FGFR inhibitors need to be further defined in this 

variant histology.24

Conclusion

We present one of the largest institutional experiences with SUC accompanied by data 

from SEER-Medicare. This unique and rare BC variant was associated with significantly 

shorter OS and RFS, and low pathologic response rate to NAC with no associated OS 

advantage compared to RC alone. Additionally, we characterize a unique pattern of rapid 

abdominopelvic cystic recurrence. Management of SUC remains a significant challenge, 

and further investigation of novel therapies and potential predictive biomarkers to improve 

patient selection is urgently needed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Clinical Practice Points

• NAC prior to radical cystectomy is associated with improved survival in 

patients with muscle-invasive CUC, however the role of NAC in patients with 

rare histologic variants such as SUC remains unclear.

• In this study, we compared survival outcomes and response to NAC in 

patients with SUC and CUC treated with radical cystectomy.

• We found that SUC is associated with poor response to NAC and worse OS 

compared to CUC, with no OS benefit associated with NAC.

• Management of SUC remains a challenge and further research regarding 

beneficial interventions and therapies for this rare and aggressive histologic 

variant of bladder cancer is crucial.
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Figure 1. 
Overall survival (OS) in the institutional cohort of patients treated with radical cystectomy, 

according to histologic subtype. Abbreviations: CUC = conventional urothelial carcinoma, 

OS = overall survival, SUC = sarcomatoid urothelial carcinoma.
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Figure 2A. 
Overall Survival (OS) in institutional patients with sarcomatoid urothelial carcinoma (SUC) 

treated with radical cystectomy, according to receipt of neoadjuvant chemotherapy (NAC). 

Abbreviations: NAC = neoadjuvant chemotherapy, OS = overall survival, RC = radical 

cystectomy.
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Figure 2B. 
Overall survival (OS) in institutional patients with conventional urothelial histology treated 

with radical cystectomy, according to receipt of neoadjuvant chemotherapy. Abbreviations: 

NAC = neoadjuvant chemotherapy, OS = overall survival, RC = radical cystectomy.
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Figure 2C. 
Overall Survival (OS) in SEER-Medicare patients with sarcomatoid urothelial carcinoma 

(SUC), according to treatment modality. Abbreviations: NAC = neoadjuvant chemotherapy, 

OS = overall survival, RC = radical cystectomy.
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Table 1

Comparison of Clinicopathologic Characteristics (t Test, Pearson Chi-Square, Fisher’s Exact Test) Between 

Patients With Sarcomatoid and Conventional Urothelial Histology Treated With Radical Cystectomy.

SUC CUC

Variables N = 38 N = 287 P Value (Pearson χ2, Fischer exact test, t test)

Gender n, % n, %

Male 28 (74) 220 (77) .686

Female 10 (26) 67 (23)

Median age (y, IQR) 70 (60–76) 67 (60–76) .987

Stage at diagnosis

cT2 20 (53) 162 (56) .656

cT3/4 18 (47) 125 (44)

Nodal disease (imaging) 7 (18) 25 (9) .078

CIS+ (TURBT) 11 (29) 61 (21) .289

LVI+ (TURBT) 4 (11) 36 (13) .802

Surgical pathology

pT0N0 3 (8) 71 (25) .015

pTa/T1/CIS 3 (8) 72 (25) <.001

pT2 7 (18) 45 (16) .665

pT3/T4 25 (66) 99 (35) <.001

pTanyN+ 10 (26) 58 (20) .384

Positive margins 2 (5) 17 (6) 1.000

CIS+ 9 (24) 61 (21) .732

LVI+ 8 (21) 55 (19) .782

Recurrence rate 17 (45) 81 (28) .041

Neoadjuvant CT 17 (45) 162 (56) .173

pCR (ypT0N0) 1/17 (6) 56/162 (35) 0.016

Abbreviations: CUC = conventional urothelial carcinoma; cT = clinical tumor stage; CT = chemotherapy; CIS = carcinoma in situ; IQR = 
interquartile range; LVI = lymphovascular invasion; pT = pathologic tumor stage; SUC = sarcomatoid urothelial carcinoma.
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Table 2

Univariate and MULTIVARIATE COX REGREssion for OS in the Institutional Cohort of Patients Treated 

With Radical Cystectomy (CUC and SUC Combined).

Overall Survival (From BC Diagnosis)

UnivaUnivariate MultivariaMultivariaMultivariate

Variables HR (95% CI) P-Value HR (95% CI) P-Value

Age ≥65yo 1.57 (1.08–2.27) .018 1.68 (1.15–2.44) .007

Sarcomatoid histology 2.60 (1.65–4.09) <.001 2.36 (1.45–3.84) .001

ECOG PS≥2 1.93 (1.06–3.50) .031 2.40 (1.30–4.41) .005

NAC 0.94 (0.60–1.44) .76 0.96 (0.66–1.39) .811

pT≥3 3.04 (2.15–4.30) <.001 2.23 (1.49–3.36) <.001

pN≥1 2.59 (1.79–3.75) <.001 1.75 (1.14–2.70) .011

LVI at RC 2.47 (1.68–3.62) <.001 1.38 (0.87–2.19) .171

Positive margins 1.93 (1.04–3.57) .038 1.02 (0.51–2.03) .958

Abbreviations: BC = bladder cancer; CI = confidence interval; CUC = conventional urothelial carcinoma, ECOG PS = eastern cooperative 
oncology group performance status; HR = hazard ratio; LVI = lymphovascular invasion; NAC = neoadjuvant chemotherapy; pN = pathologic nodal 
stage; pT = pathologic tumor stage; RC = radical cystectomy; SUC = sarcomatoid urothelial carcinoma.
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