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Abstract: Background: Female sex in patients treated by radical cystectomy (RC) is associated with
more advanced stage and worse survival. However, studies supporting these findings mostly or
exclusively relied on urothelial carcinoma of the urinary bladder (UCUB) and did not address non-
urothelial variant-histology bladder cancer (VH BCa). We hypothesized that female sex is associated
with a more advanced stage and worse survival in VH BCa, similarly to that of UCUB. Materials
and Methods: Within the SEER database (2004-2016), we identified patients aged >18 years, with
histologically confirmed VH BCa, and treated with comprehensive RC. Logistic regression addressing
the non-organ-confined (NOC) stage, as well as cumulative incidence plots and competing risks
regression addressing CSM for females vs. males, were fitted. All analyses were repeated in stage-
specific and VH-specific subgroups. Results: Overall, 1623 VH BCa patients treated with RC were
identified. Of those, 38% were female. Adenocarcinoma (n = 331, 33%), neuroendocrine tumor
(n = 304, 18%), and other VH (n = 317, 37%) were less frequent in females but not squamous cell
carcinoma (1 = 671, 51%). Across all VH subgroups, female patients had higher NOC rates than
males did (68 vs. 58%, p < 0.001), and female sex was an independent predictor of NOC VH BCa
(OR =1.55, p = 0.0001). Overall, five-year cancer-specific mortality (CSM) were 43% for females vs.
34% for males (HR = 1.25, p = 0.02). Conclusion: In VH BC patients treated with comprehensive
RC, female sex is associated with a more advanced stage. Independently of stage, female sex also
predisposes to higher CSM.
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1. Introduction

Sex has shown to be an important predictor of survival in urothelial carcinoma of the
urinary bladder (UCUB) [1-3]. Specifically, radical cystectomy (RC) in female patients is
associated with a more advanced stage and worse survival as compared with males [4-8].
However, studies supporting these findings mostly or exclusively relied on UCUB and
did not address non-urothelial variant-histology bladder cancer (VH BCa), as reported
in a recent systematic review and metanalysis by Uhlig et al. (59 studies, n = 69,666) [9].
Consequently, the association between sex and either advanced stage or worse survival in
VH Bca treated with RC is unknown. To address this void, we relied on SEER database and
examined four VH Bca subgroups: patients with squamous cell carcinoma (SCC), adeno-
carcinoma (ADK), neuroendocrine carcinoma (NE) and other types (other VH), according
to the 2016 World Health Organization (WHO) classification [10,11]. Mixed histology is
not coded in the SEER database; thus, these criteria reflect the predominant histologic
subtype [12]. We hypothesized that female sex is associated with a more advanced stage
and worse survival in VH BCa, similar to that of UCUB.

2. Materials and Methods
2.1. Study Population

Within the SEER database (2004-2016), we identified radical cystectomy (RC) patients,
aged > 18 years old, with a histologically confirmed diagnosis of BCa (International Classi-
fication of Disease for Oncology site code C67.0-9), and no distant metastasis according to
the American Joint Committee on Cancer (AJCC), Seventh Edition. Only patients harboring
VH BCa, consisting of either SCC, ADK, NE, and other types (other VH), were included.
Moreover, in accord with previous methodology [8], only patients with comprehensive RC
that included lymphadenectomy were selected [13]. Patients with disease confirmed by
autopsy, death certificate-only cases, and patients exposed to radiotherapy were excluded.

2.2. Statistical Analysis

The analysis consisted of two main parts. First, we examined the association between
female sex and non-organ-confined stage (NOC = T3-4 and /or N1-3) in univariable and
multivariable logistic regression models (LRM) after adjustments for age. All analyses were
then repeated in each of four VH-specific subgroups: SCC, ADK, NE, and other VH.

Second, we focused on cancer-specific mortality (CSM) according to female sex and
relied on cumulative incidence plots and competing risks regression (CRR) models. Co-
variates consisted of age, T-stage, N-stage, chemotherapy (CHT), and further adjustment
for other-cause mortality (OCM) was performed. All analyses were repeated after stratifi-
cation according to stage-specific (NOC vs. organ-confined [OC]), as well as VH-specific
subgroups (SCC, ADK, NE, other VH). All tests were two-sided with a level of significance
set at p < 0.05 and R software for statistical computing and graphics (version 3.4.3) was
used for all analyses.

3. Results
3.1. Descriptive Characteristics of Study Population

Overall, 1623 patients with VH BCa treated with RC were identified (Table 1). Of
those, 38% were female. ADK was less frequent in females than in males (n = 331, 33%), NE
(n =304, 18%), and other VH (n = 317, 37%), but SCC was not (n = 671, 51%). No difference
in median age was recorded between females vs. males (67 vs. 68 years).
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Table 1. Descriptive characteristics of 1623 VH BCa treated with RC patients, according to sex (female
vs. male).

- Overall Females Males
Characteristic " n=1623 n=621(38%) n=1002(62%) p-Value*
Age 1623 67 (58-75) 1 67 (57-75) T 68 (59-75) 1 0.084
Histological Variants 3 1623 <0.001
Squamous 671 (41%) 340 (51%) 331 (49%)
Adenocarcinoma 331 (20%) 109 (33%) 222 (67%)
Neuroendocrine 304 (19%) 55 (18%) 249 (82%)
Other 317 (20%) 117 (37%) 200 (63%)
T-stage 1623 0.001
Ta/Tis 51 (3.1%) 17 (2.7%) 34 (3.4%)
T1 133 (8.2%) 44 (7.1%) 89 (8.9%)
T2 492 (30.3%) 159 (25.6%) 333 (33.2%)
T3-T4 947 (59%) 401 (64%) 546(54%)
N-stage 1623 0.3
N+ 407 (25%) 165 (27%) 242 (24%)
Stage 1623 <0.001
Non-organ-confined 100 (62%) 421 (68%) 579 (58%)
Perioperative Chemotherapy 1623 <0.001
Yes 554 (34.1%) 176 (28.3%) 378 (37.7%)

1 Median (IQR), 2 Wilcoxon rank sum test; Pearson’s Chi-squared test, > Row proportions are reported for each
VH according to sex (female vs. male).

3.2. The Association of Sex with Non-Organ-Confined (NOC) VH BCa

Across all VH subtypes (Figure 1), female patients had higher NOC rates than males
(68 vs. 58%, p < 0.001), and female sex was an independent predictor of NOC VH BCa
(OR =1.55,95% CI 1.26—1.92, p < 0.001).
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Figure 1. Stacked bar plots depicting stage at presentation according to patient sex in the overall
cohort of non-urothelial variant-histology bladder cancer (VH BCa) treated with radical cystectomy
and within each VH-specific subgroup. Stages were defined as non-organ-confined (NOC) vs. organ-
confined (OC). * p < 0.05.

After stratification according to VH-specific subgroups (Figure 1), female patients
exhibited higher NOC rates in SCC (73% vs. 66%, p = 0.046) and ADK (71% vs. 59%,
p = 0.040). In SCC and ADK subgroups, female sex was also an independent predictor of
NOC VH BCa (Table 2). Conversely, no differences in NOC rates between females and
males were detected in NE (62% vs. 54%, p = 0.3) and other VH (52% vs. 47%, p = 0.4).
In NE and other VH, female sex was also not an independent predictor of NOC VH BCa
(Table 2).
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Table 2. Multivariable logistic regression models predicting non-organ-confined (NOC) stage and
multivariable competing risks regression models predicting cancer-specific mortality (CSM) according
to sex (female vs. male) in the overall cohort of non-urothelial variant-histology bladder cancer (VH
BCa) and within VH-specific subgroup: squamous cell carcinoma (SCC), adenocarcinoma (ADK),

neuroendocrine tumor (NE), and other VHs.

Multivariable Logistic Regression (Non-Organ-

Multivariable Competing Risks Regression

Confined, NOC) (Cancer-Specific Mortality, CSM)
OR (95%CI) p-Value HR (95%CI) p-Value
Overall cohort (n =1623) 1.55 (1.26-1.92) 0.0001 (n =1623) 1.25 (1.04-1.50) 0.02
Females Females
OC (n = 623)
Stage-specific Females 1.65 (1.08-2.52) 0.02
subgroup
analyses NOC (n=1000) 4 17 0 96-1.43) 0.1
Females
SCC (n=671) 1.40 (1.01-1.95) 0.047 SCC (n=671) 1.33 (1.01-1.75) 0.045
Females Females
» ADK (n = 331) ADK (n = 331)
VH-specific Foralos 1.66 (1.02-2.74) 0.044 Feralos 1.39 (0.94-2.06) 0.1
subgroup
analyses NE (1 = 304) 1.38 (0.76-2.55) 03 NE (n = 304) 1.24 (0.77-2.00) 0.4
Females Females
Other VH (n=317) 1 79 (0.81-2.06) 0.3 Other VH (n=317) 4 16 (0.69-1.63) 0.8
Females Females

3.3. Effect of Female Sex in Cancer-Specific Mortality (CSM)
3.3.1. CSM in the Overall Cohort
Across all VH subtypes (1 = 1623), five-year CSM rates were 43% for females vs. 34%
for males (Figure 2). This translated into a CRR HR of 1.25 (95% CI 1.04-1.50, p = 0.02) after
adjustment for age, T-stage, N-stage, VH, CHT, and OCM (Table 2).
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Figure 2. Cumulative incidence plots depicting 5-year cancer-specific mortality (CSM) and 5-year
other-cause mortality (OCM) in the overall cohort of non-urothelial variant-histology bladder cancer
(VH BCa) according to sex (female vs. male).
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3.3.2. CSM according to Stage-Specific Subgroups (OC vs. NOC)

In the OC subgroup (n = 623), five-year CSM rates were 21% for females vs. 15 % for
males (Figure 3a). This translated into a CRR HR of 1.65 (95% CI 1.08-2.52, p = 0.02) after
adjustment for age, T-stage, VH, CHT, and OCM (Table 2). In the NOC subgroup (n = 1000),
five-year CSM rates were 54% for females vs. 48% for males (Figure 3b). This translated
into a CRR HR of 1.17 (95% CI 0.96-1.43, p = 0.1) after adjustment for age, T-stage, N-stage,
VH, CHT, and OCM (Table 2).

oc group: Ct ive inci plots depicting 5-year CSM and OCM for females vs males
Q | — 5-year CSM Male: 15%
\ 5-year CSM Female: 21%
- - 5-year OCM Male: 8%
5-year OCM Female: 6%
@ |
o
©
> o
3
[}
e}
<}
o <«
A
N
o
e | -
o
T T T T T
0 10 20 30 40 50 60
Months
(a)
NOC subgroup: Cumulative incidence plots depicting 5-year CSM and OCM for females vs males
Q | — 5-year CSM Male: 48%
- 5-year CSM Female: 54%
= = 5-year OCM Male: 11%
5-year OCM Female: 10%
@ |
o
© |
z o
=
«
o
=}
T o« | /;J—
S

o
e
o |
o
T T T T T
0 10 20 30 40 50 60
Months
(b)

Figure 3. Cumulative incidence plots depicting 5-year cancer-specific mortality (CSM) and 5-year
other-cause mortality (OCM) according to sex (female vs. male) in both the organ-confined (OC)
(a) as well as non-organ-confined (NOC) subgroup (b).

3.3.3. CSM according to VH-Specific Subgroups (SCC, ADK, NE, other VH)

In the SCC subgroup (1 = 671), five-year CSM rates were 39% for females vs. 33% for
males (Figure 4). This translated into a CRR HR of 1.33 (95% CI 1.01-1.75, p = 0.045), after
adjustment for age, T-stage, N-stage, age, and OCM (Table 2).
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Figure 4. Cont.
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Figure 4. Cumulative incidence plots depicting 5-year cancer-specific mortality (CSM) and 5-year
other-cause mortality (OCM), according to sex (female vs. male) in squamous cell carcinoma (SCC)
(a), adenocarcinoma (ADK) (b), neuroendocrine tumor (NE) (c), and other VH subgroups (d).

In the ADK subgroup (n = 331), five-year CSM rates were 50% for females vs. 34% for
males (Figure 4). This translated into a CRR HR of 1.39 (95% CI 0.94-2.06, p = 0.1) after
adjustment for age, T-stage, N-stage, and OCM (Table 2). In the NE subgroup (n = 304),
five-year CSM rates were 50% for females vs. 34% for males (Figure 4). This translated
into a CRR HR of 1.24 (95% CI 0.77-2.00, p = 0.4) after adjustment for age, T-stage, N-stage,
CHT, and OCM (Table 2). In the other VH subgroup (n = 317), five-year CSM rates were
41% for females vs. 33% for 142 males (Figure 4). This translated into a CRR HR of 1.06
(95% CI 0.69-1.63, p = 0.8) after adjustment for age, T-stage, N-stage, and OCM (Table 2).

4. Discussion

We hypothesized that female sex is associated with both pathologic stage and CSM
in patients with VH BCa treated with comprehensive RC. Moreover, we tested whether
CSM sex-related differences also apply to stage-specific and/or VH-specific subgroups. We
tested these three hypotheses and observed important sex-related differences.

First, we identified 1623 patients with VH BCa treated with RC. Of those, 38% were
females. Females were a minority in ADK (33%) and NE (18%), as well as other VHs
(37%) but not in SCC (51%). These observations, except for SCC, agree with findings on
UCUB treated with comprehensive RC, where Rosiello et al. reported a 23% female sex
prevalence (SEER 2004-2016) [8]. Interestingly, recurrent urinary tract infections (UTIs) are
a risk factor for SCC [14], and females are at increased risk of recurrent UTIs in comparison
with males. Consequently, the prevalence of recurrent UTIs among females may represent
an explanation for the high rate of SCC. We also observed sex-specific stage distribution
differences. Specifically, females had NOC VH BCa more frequently than males when all
VH patients were assessed (68% vs. 58%), as well as in SCC (73 vs. 66%) and ADK (71
vs. 59%) subgroups, but not in NE (62 vs. 54%) and other VH (52% vs. 47%) subgroups.
Moreover, female sex was an independent predictor of NOC in the overall VH BCa cohort
(OR 1.55, p = 0.0001), as well as in SCC (OR 1.40, p = 0.047) and ADK (OR 1.66, p = 0.044)
subgroups, but not in NE (OR 1.38, p = 0.3) and other VH (OR 1.29, p = 0.3). Taken
together, females represent a minority in VH BCa, except for the SCC subgroup where their
proportion is virtually equally to that of males. However, females had NOC VH BCa more
frequently than their male counterparts.

Second, we examined the association between female sex and CSM. Here, we ac-
counted for other-cause mortality using CRR models to provide the most unbiased estimate
of CSM [15]. In the overall VH BCa cohort, female sex was associated with higher CSM
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(HR 1.25, p = 0.02). In stage-specific subgroup analyses (NOC vs. OC), female sex was
an independent predictor of higher CSM in OC (HR 1.65, p = 0.02), but not in NOC (HR
1.17, p = 0.1) subgroups. Finally, in VH-specific subgroup analyses, females exhibited
higher five-year CSM rates in SCC (39 vs. 33%), ADK (50 vs. 34%), and NE (50 vs. 34%)
subgroups, but not in the other VH (41% vs. 33%) subgroup. These differences translated
into a statistically significant CRR HR for females vs. males only in SCC (1.33, p = 0.045).
Moreover, a clinically meaningful CRR HR was also recorded in ADK (1.39, p = 0.1) and
NE subgroups (1.24, p = 0.4), although both lacked statistical significance. Finally, neither
statistically significant nor clinically meaningful differences in CSM were observed in the
other VH subgroup (1.06, p = 0.8). These observations indicate that the female sex disad-
vantage is mostly operational in the OC and SCC subgroups. Moreover, female sex is also
disadvantageous with respect to CSM in ADK and NE. However, the small sample size
in these two subgroups potentially undermined the statistical significance of these results.
The rarity of VH BCa and the even greater rarity of VH BCa-specific subgroups represents
a major limiting factor in this part of the analysis.

Stage disadvantage in females may reflect a female-specific delay in BCa diagnosis.
Indeed, sex-related differences in referral patterns were reported by Mansson et al. [16].
Specifically, a higher proportion of females vs. males with BCa were referred to a depart-
ment other than urology (26.9% vs. 3.7%) for an initial hematuria work-up. Similarly, Ark
et al. observed that females were less likely than males to be referred to a urologist (OR
0.59) [17]. Moreover, Cohn et al. reported significantly longer delays from initial hematuria
diagnosis to urological assessment in females vs. males (85.4 vs. 73.6 days, p < 0.001) [18].
These findings are not surprising, since in females, most general practitioners associate
microscopic or even gross hematuria with urinary tract infections [19]. Since delay in
diagnosis tends to be greater in females than males, it may be postulated that such delay
introduces a stage disadvantage in females, as was observed in the current study. These
observations are consistent with previous findings regarding UCUB. Consequently, efforts
should be made to maximally reduce or even eliminate diagnostic delays in all females
patients at risk of BCa, including VH BCa [20,21]. The female sex disadvantage extends
beyond stage at diagnosis. Specifically, female sex is associated with higher CSM after
comprehensive RC. The current results validated this hypothesis in the overall VH BCa
cohort, including highly statistically significant multivariable CRR HR, even after adjust-
ment for OCM. Similarly, in the stage-specific subgroup analyses, a female-specific CSM
disadvantage was observed in OC but not in NOC VH BCa after multivariable adjustments,
even for OCM. Finally, in VH-specific subgroup analyses, female sex was associated with a
higher CSM in SCC, as evidenced by statistically significant multivariable CRR HR, even
after adjustment for OCM. Moreover, in the ADK and NE subgroups, female sex was
associated with clinically meaningful higher CSM. However, the small sample size of these
VH-specific subgroups undermines the statistical significance of these comparisons. Taken
together, female sex clearly predisposes to worse CSM in the overall BCa cohort VH, and
this effect is clearly detectable in SCC, ADK, and NE, but not in other VH subgroups.

It is important to emphasize the combined detrimental effect of female sex in both
stage distribution (NOC) and CSM in VH BCa. Specifically, in the entire VH BCa cohort, as
well as in the SCC subgroup, a highly statistically significant association between female
sex and both NOC stage and CSM was observed. In consequence, it may be postulated
that in VH BCa, female patients not only present with higher stage but independently
of stage, female sex is also disadvantageous with respect to survival. This observation
is consistent with the same two-step female disadvantage in UCUB reported by Rosiello
et al. [8], where female sex is associated with a more advanced stage at presentation, and
fully independently of stage, female sex is also associated with a higher CSM.

To the best of our knowledge, we are the first to report this association in patients
with VH BC treated with comprehensive RC. Despite the novelty of our findings, our
observations are limited in several regards. First, our findings are based on limited sample
size, especially within VH-specific subgroup. However, the current cohort represents the
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largest group of patients with VH BCa treated with RC. Second, the SEER database does not
include detailed preoperative information regarding (1) the time interval from diagnosis to
RC, (2) the number of recurrences, (3) the use of intravesical therapy, (4) the number and ex-
tent of previous trans-urethral bladder tumor resection (TURBT), (5) TURBT completeness,
(6) tumor multifocality, (7) tumor size, (8) presence of associated CIS, and (9) molecular or
mutational characteristics, as well as other similar pathological variables that may have
been systematically worse in women [22-26]. Third, a centralized pathology review is not
available within the SEER database. Fourth, SEER database findings are applicable only to
patients from the United States and are not generalizable to other healthcare settings. These,
as well as all other limitations related to the retrospective, population-based nature of the
SEER database, apply to this research and to other similar analyses that were based on
other similar large-scale data repositories (National Cancer Data Base, National Inpatient
Sample, SEER-Medicare, or National Surgical Quality Improvement Program).

However, no prospective studies investigating the role of sex in VH BCa treated with
RC have been published so far. Consequently, the current findings represent the strongest,
more robust, and most generalizable proof of the association of female sex with the outcome
of VH BCa treated with RC.

5. Conclusions

In VH BC patients treated with comprehensive RC, female sex is associated with a
more advanced stage. Fully independently of stage, female sex is also associated with a
higher CSM.
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