EUF-751; No. of Pages 8

EUROPEAN UROLOGY FOCUS XXX (2019) XXX-XXX

_—
available at www.sciencedirect.com EUROPEAN
journal homepage: www.europeanurology.com/eufocus UROLOGY

eal

KIDNEY TRANSPLANTATION

Sex-specific Differences in the Quality of Treatment of
Muscle-invasive Bladder Cancer Do Not Explain the Overall

Survival Discrepancy

Marieke J. Krimphove “><, Julie Szymaniak “°, Maya Marchese “°, Karl H. Tully “"*,
David D’Andrea ¢, Matthew Mossanen “”, Stuart R. Lipsitz "/, Kerry Kilbridge%, Adam S. Kibel “",
Luis A. Kluth €, Shahrokh F. Shariat ®", Quoc-Dien Trinh “"*

2 Division of Urological Surgery, Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, USA; ® Center for Surgery and Public Health, Brigham and
Women’s Hospital, Harvard Medical School, Boston, MA, USA; € Department of Urology, University Hospital Frankfurt, Frankfurt, Germany;  Department of
Urology, Marien Hospital Herne, Ruhr-University Bochum, Herne, Germany; € Department of Urology, Medical University of Vienna, Vienna, Austria; f Department
of General Internal Medicine, Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, USA; & Department of Medical Oncology, Dana Farber Cancer
Institute, Harvard Medical School, Boston, MA, USA; " Institute for Urology and Reproductive Health, Sechenov University, Moscow, Russia

Accepted June 5, 2019

Associate Editor:
Derya Tilki

Bladder cancer

Health services research
Sex

Quality of care

While bladder cancer is less common among women, female sex is associated
with worse oncological outcomes.

To evaluate sex-specific differences in initial presentation and treatment patterns
of muscle-invasive bladder cancer.

A retrospective study using the National Cancer Database to
identify individuals diagnosed with muscle-invasive bladder cancer (cT2-T4aNOMO) between
2004 and 2013.

Multivariable logistic regression and nega-
tive binomial regression with Bonferroni correction were used to investigate seven treatment
measures: care at a high-volume facility, receipt of definitive therapy, delayed treatment,
receipt of neoadjuvant or adjuvant chemotherapy, receipt of pelvic lymph node dissection, and
number of lymph nodes removed. The secondary outcome was overall survival.

We identified 27 525 patients, 27.4% of whom were females. Females
were diagnosed significantly more often with nonurothelial carcinoma (15.1% vs 9.9%,
p < 0.001), with squamous carcinoma being the most prevalent variant (46.9%). After Bon-
ferroni correction, there was no difference in six out of seven treatment quality measures.
Females were significantly less likely to experience delayed treatment (odds ratio 0.89, 95%
confidence interval [CI] 0.84-0.93, p < 0.001). Females had significantly worse overall survival
compared with males (hazard ratio 1.04, 95% CI 1.00-1.07, p = 0.030). Limitations arise from
the retrospective design of the study.

Despite little difference in treatment quality measures, female sex is associated
with worse overall survival among individuals with muscle-invasive bladder cancer. Our
findings suggest that differences in treatment patterns are unlikely to explain the differences
in overall survival. Future initiatives should focus on root causes for gender-specific differ-
ences in pathological staging and features at diagnosis.

In this study, we did not find differences in the treatment of bladder cancer
between men and women that could readily explain why women diagnosed with this disease
are more likely to die.
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1. Introduction

Bladder cancer is the sixth most common cancer diagnosis in
the USA, with 80 470 estimated new cases in 2019 [1], of which
only 23% are expected to be females [2]. Despite bladder cancer
being less common in females, women are at higher risk of
progression and mortality after treatment [3]. Explanations for
this striking gap in oncological outcomes may include differ-
ences in exposure to risk factors such as smoking, biological
differences, and differences in initial evaluation leading to
delays in diagnosis and treatment [4,5]. Prior work has focused
on epidemiological differences between sexes [6] and differ-
ences in pathological features as possible sources of worse
outcomes for female patients with bladder cancer [7].

For muscle-invasive bladder cancer (MIBC), an aggressive
disease with a devastating prognosis, consistent treatment is
crucial for the success of the therapy. Current guidelines
recommend neoadjuvant chemotherapy (NAC) in eligible
patients, followed by radical cystectomy with pelvic lymph
node dissection for clinically localized and locally advanced
MIBC [8]. While several quality metrics are known to sub-
stantially influence survival from MIBC, little is known about
sex-specific differences in these pathways potentially leading
to worse outcomes in females compared with males.

Our aim was to investigate sex-specific differences in path-
ological features at initial presentation, as well as treatment
quality measures, including treatment in high- versus low-
volume facilities, treatment delay, and differences in treatment
pathways along the continuum of MIBC management.

2. Patients and methods
2.1. Data source

We used the National Cancer Database (NCDB) to obtain data from
individuals diagnosed with bladder cancer and seen at one of

1500 Commission on Cancer (CoC)-accredited hospitals. The registry,
established by the American College of Surgeons, captures around 60% of
bladder cancer cases in the USA [9]. Trained data abstractors collect
sociodemographic and clinical data, including cancer characteristics and
treatment information following standardized methodology.

2.2. Study population

Individuals diagnosed with bladder cancer between 2004 and
2015 were identified according to World Health Organization ICD-O-
3 morphological codes for bladder cancer (ie, C67.0-67.9). We included
patients with nonmetastatic localized and locally advanced MIBC (cT2-
T4aNOMO) according to the American Joint Committee on Cancer
(AJCC), seventh edition. We focused on these patients in order to
investigate treatment delivery in patients who require aggressive
treatment. We excluded patients with unknown clinical staging infor-
mation, as well as individuals with missing information on tumor
histology or follow-up (includes all patients diagnosed in 2014 and
2015). We further excluded individuals with 0 d elapsed between
diagnosis and treatment because they likely did not enter the database
upon initial diagnosis (Fig. 1).

2.3. Variables of interest—covariates

Patient-level information included age at diagnosis, race (white,
black, other, and unknown), year of diagnosis, and Charlson Deyo
Index (CCI; categorized into 0, 1, 2, and >3). Cancer-related charac-
teristics comprised stage according to the AJCC (stage Il and IIIA), and
urothelial versus nonurothelial histology. Treatment variables
included radical cystectomy (RC) and RC preceded by NAC, defined
as chemotherapy between 180 and 30 d prior to surgery. We
restricted the receipt of NAC to 30 d before surgery because the NCDB
captures only the first day of treatment and that cutoff allows patients
to have received at least one full cycle of NAC. Additional treatment
variables included RC followed by adjuvant chemotherapy (AC),
defined as chemotherapy within 90 d after surgery; trimodal therapy
(TMT), defined as a combination of transurethral resection of the
bladder, radiosensitizing chemotherapy, and radiation therapy with

Fig. 1 - Flowchart data selection. CoC = Commission on Cancer.
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60-65 Gy [10]; chemotherapy or radiation therapy alone; and other.
Sociodemographic information contained data on primary insurance
carrier (private, Medicaid, Medicare, other government payer [TRI-
CARE, Military, VA, and Indian/Public Health Service], uninsured, and
unknown), ZIP code level information on education (high [<13%
without high school degree], low [>13% without high school degree],
and unknown), income (high > $48 000 > low, and unknown), and
distance to the CoC facility (<12.5 miles, 12.5-49.9 miles, >50 miles,
and unknown). Facility-level data included county type (metropoli-
tan, urban, rural, or unknown), census geographical region, facility
type (academic vs nonacademic program, or other/unknown), and the
annual mean facility case volume. To account for caseload variation
over the study period, case volume was defined as the mean of the
total volume of patients with clinically localized and locally advanced
MIBC treated in the given hospital in the year of the patient’s diag-
nosis [11].

24. Main outcome measures

Our aim was to examine the quality of treatment delivery of nonmeta-
static localized and locally advanced MIBC. We therefore investigated
the following seven quality metrics as our main outcomes of interest:
(1) treatment at high- versus low-volume hospitals (hospitals within
the top quartile in mean case volume were defined as high-volume
hospitals), (2) receipt of definitive treatment (RC with or without NAC
and/or AC, or TMT), (3) delayed treatment (>90d of diagnosis), (4)
receipt of NAC in patients who underwent RC, (5) receipt of pelvic
lymph node dissection (PLND) in patients who underwent RC, (6)
receipt of AC in patients who underwent RC without prior NAC and
adverse pathological features (pT3-4 or pN+ or positive surgical mar-
gins), and (7) number of lymph nodes removed in patients who
underwent RC and PLND with at least one lymph node removed. The
secondary outcome of interest was overall survival, defined as the
number of months between the date of diagnosis and the date on
which the patient was last contacted or died.

2.5. Statistical analysis

First, baseline characteristics of male and female patients were reported
using frequencies and proportions for categorical variables, and Pear-
son’s x? test was then used to compare differences in categorical vari-
ables. Medians and interquartile ranges were used to describe continu-
ous variables; differences between sexes were assessed using the Mann-
Whitney U test. In order to describe differences between males and
females in presentation at diagnosis, we explored initial presentation of
urothelial versus nonurothelial histology, as well as presentation with
variant histology. These included micropapillary or sarcomatoid differ-
entiation, squamous cell carcinoma, adenocarcinoma, neuroendocrine
differentiation, and other histology according to ICD-O-3 definitions, as
previously described [12].

Associations between sex and the first six treatment quality
measures were analyzed by fitting multivariable logistic regression
models, accounting for the abovementioned covariables. For the last
quality metric of lymph node counts, we fitted a negative binomial
model because overdispersion occurred with Poisson generalized
linear models. To account for unmeasured differences between hos-
pitals, all regression analyses were adjusted for facility-level
clustering [13].

All statistical analyses were performed using Stata v.13.0 (StataCorp,
College Station, TX, USA). Owing to testing of multiple hypotheses, we
adjusted the p value according to Bonferroni for the primary outcome
(0.05/7 = 0.007), yielding a total type I error rate of 5%. Before con-
ducting the study, we obtained a review board waiver from our
institution.

3. Results

3.1. Baseline characteristics of individuals with muscle invasive
bladder cancer between 2004 and 2013

Table 1 summarizes the baseline characteristics of 7531
(27.4%) female and 19 994 (72.6%) male individuals diag-
nosed with clinically localized and locally advanced MIBC.
Females were older, were more often of black race, and
presented with cT3 disease more frequently (15.4% vs 11.4%,
p < 0.001) compared with males. Females received treat-
ment more often at facilities closer to home (<12.5 miles:
53.7% vs 48.0%, p < 0.001). Female patients had private
insurance less often than male patients (24.0% vs 28.6%,
p < 0.001), and received treatment less often at high-vol-
ume facilities (top quartile: 29.0% vs 32.7%, p < 0.001).

3.2 Variant histology at diagnosis in patients with cT2-
T4aNOMO disease

We found that significantly more female patients presented
with nonurothelial bladder cancer at the time of diagnosis
(15.1% vs 9.9%, p < 0.001). Of those presenting with variant
histology, post hoc pairwise comparisons revealed that
females presented significantly more often with squamous
cell carcinoma (46.9% vs 28.7%, p < 0.001), while men pre-
sented more often with neuroendocrine (12.3% vs 21.8%,
p < 0.001) or micropapillary differentiation (3.8% vs 9.0%,
p < 0.001) (Fig. 2).

3.3. Quality of treatment

In our adjusted analyses, we found that women were sig-
nificantly less likely to experience delayed treatment >90 d
from diagnosis (odds ratio 0.89, 95% confidence interval [CI]
0.84-0.93, p < 0.001). After Bonferroni adjustment, we did
not find significant differences between males and females
in the receipt of treatment at high- versus low-volume
facilities, definitive treatment, the receipt of NAC or PLND
in patients who underwent RC, or the receipt of AC in
patients who did not have NAC and had adverse pathologi-
cal features (p > 0.007; Table 2 and Fig. 3). The number of
lymph nodes removed in patients who underwent RC with
PLND did not differ significantly between sexes (incident
rate ratio 1.006 lymph nodes, 95% CI 0.98-1.04, p = 0.713;
Table 3).

34. Overall survival

Figure 4 depicts the unadjusted survival of patients with
clinically localized and locally advanced disease, stratified
by sex. The median follow-up was 72.9 mo; the median
overall survival was 27.2 and 35.6 mo for female and male
patients, respectively. In the unadjusted and adjusted cox
regression models, females had significantly worse overall
survival than males (hazard ratio [HR; unadjusted] 1.11, 95%
CI 1.08-1.16, p < 0.001, and HR (adjusted) 1.04, 95% CI 1.00-
1.07, p = 0.030; Table 4).
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Table 1 - Baseline characteristics of male and female patients diagnosed with nonmetastatic clinically localized and locally advanced (cT2-
T4aNOMO) bladder cancer between 2004 and 2013 within the National Cancer Database.

Male Female Total p value
Age, n (%) <0.001
<50 950 (4.75) 381 (5.06) 1331 (4.84)
51-60 3117 (15.6) 983 (13.1) 4100 (14.9)
61-70 5627 (28.1) 1807 (24.0) 7434 (27.0)
71-80 6439 (32.2) 2354 (31.3) 8793 (32.0)
81-90 3861 (19.3) 2006 (26.6) 5867 (21.3)
Race, n (%) <0.001
White 18420 (92.1) 6593 (87.5) 25013 (90.9)
Black 947 (4.7) 704 (9.4) 1651 (6.0)
Asian 277 (1.4) 107 (1.4) 384 (1.4)
Other 138 (0.7) 60 (0.8) 198 (0.7)
Unknown 212 (1.1) 67 (0.9) 279 (1.0)
Year of diagnosis, n (%) <0.001
2004 1263 (6.3) 544 (7.2) 1807 (6.6)
2005 1320 (6.6) 581 (7.7) 1901 (6.9)
2006 1445 (7.2) 580 (7.7) 2025 (7.4)
2007 1733 (8.7) 682 (9.1) 2415 (8.8)
2008 2464 (12.3) 943 (12.5) 3407 (12.4)
2009 2854 (14.3) 1021 (13.6) 3875 (14.1)
2010 2150 (10.8) 737 (9.8) 2887 (10.5)
2011 2115 (10.6) 772 (10.3) 2887 (10.5)
2012 2260 (11.3) 850 (11.3) 3110 (11.3)
2013 2390 (12.0) 821 (10.9) 3211 (11.7)
Charlson Comorbidity Index, n (%) 0.119
0 13729 (68.7) 5258 (69.8) 18 987 (69.0)
1 4685 (23.4) 1668 (22.2) 6353 (23.1)
2 1202 (6.0) 471 (6.3) 1673 (6.1)
>3 378 (1.9) 134 (1.8) 512 (1.9)
Histology, n (%) <0.001
Urothelial 18 007 (90.1) 6392 (84.89) 24399 (88.6)
Nonurothelial 1987 (9.9) 1139 (15.1) 3126 (11.4)
T stage, n (%) <0.001
cT2 16 191 (81.0) 5932 (78.8) 22123 (80.4)
cT3 2286 (11.4) 1158 (15.4) 3444 (12.5)
cT4a 1517 (7.6) 441 (5.9) 1958 (7.1)
Treatment, n (%) <0.001
Radical cystectomy only 8211 (41.1) 2928 (38.9) 8728 (31.7)
Neoadjuvant chemotherapy 2576 (12.9) 863 (11.5) 3439 (12.5)
Adjuvant chemotherapy 1325 (6.6) 458 (6.1) 1783 (6.5)
Trimodal therapy 479 (2.4) 156 (2.1) 635 (2.3)
Chemotherapy or radiation only 2990 (15.0) 1246 (16.5) 4236 (15.4)
Other 4413 (22.1) 1880 (25.0) 6293 (22.9)
Time to treatment (d), median (IQR) 42 (23-68) 38 (20-62) 41 (22-66) <0.001
Insurance, n (%) 0.0001
Medicaid 725 (3.6) 308 (4.1) 1033 (3.8)
Medicare 12 515 (62.6) 5108 (67.8) 17 623 (64.0)
Other government 217 (1.1) 38 (0.5) 255 (0.9)
Private 5718 (28.6) 1805 (24.0) 7523 (27.3)
Not insured 528 (2.6) 170 (2.3) 698 (2.5)
Unknown 291 (1.5) 102 (1.4) 393 (1.4)
Income?, n (%) 0.418
High 8030 (40.2) 3090 (41.0) 11120 (40.4)
Low 11616 (58.1) 4306 (57.2) 15922 (57.9)
Unknown 348 (1.7) 135 (1.8) 483 (1.8)
Education®”, n (%) 0.075
High 11712 (58.6) 4297 (57.1) 16 009 (58.2)
Low 7947 (39.8) 3099 (41.2) 11 046 (40.1)
Unknown 335 (1.7) 135 (1.8) 470 (1.7)
Facility type, n (%) 0.058
Academic 8699 (43.7) 3155 (42.2) 11854 (43.3)
Nonacademic 11203 (56.3) 4317 (57.8) 15520 (56.7)
Facility location 0.001
Northeast 4574 (22.9) 1826 (24.3) 6400 (23.3)
South 6489 (32.5) 2367 (31.4) 8856 (32.2)
Midwest 5563 (27.8) 2140 (28.4) 7703 (28.0)
West 3276 (16.4) 1139 (15.1) 4415 (16.0)
Unknown 92 (0.5) 59 (0.8) 151 (0.6)
County, n (%) 0.001
Metro 15522 (77.6) 6016 (79.9) 21538 (78.3)
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Table 1 (Continued )
Male Female Total p value
Urban 3263 (16.3) 1097 (14.6) 4360 (15.8)
Rural 448 (2.2) 155 (2.1) 603 (2.2)
Unknown 761 (3.8) 263 (3.5) 1024 (3.7)
Distance (mile), n (%) <0.001
<125 9600 (48.0) 4047 (53.7) 13 647 (49.6)
12.5-49.9 6449 (32.3) 2173 (28.9) 8622 (31.3)
>50 3623 (18.1) 1175 (15.6) 4798 (17.4)
Unknown 322 (1.6) 136 (1.8) 458 (1.7)
Caseload quartile€, n (%) <0.001
1st 4190 (21.0) 1661 (22.1) 5851 (21.3)
2nd 4394 (22.0) 1814 (24.1) 6208 (22.6)
3rd 4864 (24.3) 1874 (24.9) 6738 (24.5)
4th 6546 (32.7) 2182 (29.0) 8728 (31.7)

IQR = interquartile range.
@ ZIP code-level variable.

b percentage of residents in home county with no high school degree from 2012 American County Survey Data.
€ Facility caseload was calculated as the mean of the total volume of patients with clinically localized and locally advanced muscle-invasive bladder cancer
treated in the given hospital in the year of the patient’s diagnosis (cases/yr: first quartile: 1-4.6; second quartile: 4.6-7.2; third quartile: 7.2-13.2; fourth quartile:

13.3-51.1).

4. Discussion

The survival gap between men and women for bladder
cancer is well documented. Such findings are surprising
given that females generally have better disease-specific
survival than males for the majority of cancers affecting
both sexes [14-16]. Several explanations have been pro-
posed, most of which revolve around evidence suggesting
that women are diagnosed with more aggressive disease,
due to either biology or presentation of disease. However,
once diagnosed with MIBC, there are relatively few data on
sex-specific differences in presentation and treatment pat-
terns, and how these differences may affect oncological
outcomes.

Our study confirms the survival disadvantage for
females, although the difference may not be as striking as
previously reported [17]. We found that females presenting
with MIBC were 4% more likely to die than men. Prior work
has repeatedly shown that females are at a higher risk of
cancer-specific mortality following RC [7,18-20]. However,
more recent literature challenges this hypothesis: when

accounting for confounders, including comorbidities, path-
ological stages, histological features, and treatment pat-
terns, the sex survival gap diminishes or even disappears
[4,21,22]. What is more, Andreassen et al [23] recently
showed that a less favorable prognosis for women with
bladder cancer is present only in the first 2 years after
diagnosis, and that it is partly attributable to more advanced
stage at diagnosis. It is possible that the variation in
observed outcomes between the studies arise from differ-
ences in study design, sample size, and treatment patterns
prior to RC. Our findings suggest that once the diagnosis of
MIBC disease is established, the sex gap in survival is
narrow.

To further understand the small survival gap between
sexes, we examined differences in treatment quality metrics
among individuals diagnosed with MIBC. We found no
differences in six out of the seven treatment quality mea-
sures. Male and female individuals were equally likely to
receive treatment at high-volume facilities, receive defini-
tive treatment, receive NAC when undergoing RC, receive AC
after RC if adverse features were present, and receive PLND
at RC. There was also no difference in the number of lymph

E " BB
S \ \ \ \

non-urothelial histology variants

~Male

= Female

p-values resultfrom posthoc pairwise comparisons (Bonferroni corrected p-value 0.05/6=0.008)

Fig. 2 - Distribution of variant histologies in male and female patients with nonurothelial bladder cancer.
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Table 2 — Multivariable logistic regression predicting six treatment
quality measures in male and female patients diagnosed with
nonmetastatic localized and locally advanced muscle-invasive
bladder cancer.

Odds ratio 95% Confidence interval p value
Treatment at high- vs low-volume hospital
Male Reference
Female 0.89 0.82-0.97 0.010
Receipt of definitive treatment
Male Reference
Female 0.96 0.91-1.03 0.290
Delayed treatment
Male Reference
Female 0.89 0.84-0.93 <0.001"
Receipt of NAC in patients who underwent radical cystectomy
Male Reference
Female 1.03 0.94-1.13 0.544
Receipt of pelvic lymph node dissection in patients who underwent radical
cystectomy
Male Reference
Female 0.91 0.80-1.04 0.160

Receipt of adjuvant chemotherapy in patients with adverse pathological features
who underwent radical cystectomy and no neoadjuvant chemotherapy

Male Reference
Female 0.95

0.82-1.10 0.483

NAC = neoadjuvant chemotherapy.

All models were controlled for age, race, year of diagnosis, Charlson
Comorbidity Index, insurance, income, education, county, distance to the
hospital, facility type and location, histology, clinical T stage, and mean
case volume quartile.

" p < 0.007, based on a Bonferroni corrected « to yield a total permissible
type I error rate of 0.05 for the study.

nodes removed according to sex. In contrast, we identified a
quality metric where females fared better: female patients
were less likely to experience delayed treatment, irrespec-
tive of the type of definitive treatment. Timely treatment in
an aggressive disease such as MIBC is crucial: Gore et al [24]
showed that delayed cystectomy of >12 wk adversely
affected survival significantly [24]. Taken together, our
results suggest that differences in treatment patterns are

Table 3 - Multivariable negative binomial generalized regression
predicting the difference in the number of lymph nodes removed
in female versus male patients who underwent radical cystectomy
with pelvic lymph node dissection for nonmetastatic localized and
locally advanced muscle-invasive bladder cancer.

IRR 95% Confidence interval p value
Male Reference
Female 1.006 0.98-1.04 0.713

IRR = incident rate ratio.

The model was controlled for age, race, year of diagnosis, Charlson
Comorbidity Index, insurance, income, education, county, distance to the
hospital, facility type and location, histology, clinical T stage, and mean
case volume quartile.

unlikely to be the root cause in the differences in MIBC
outcomes.

Interestingly, we found that women presented more
often with nonurothelial carcinoma as well as a higher
clinical tumor stage at diagnosis, corroborating work
from prior studies [7,25]. Underlying reasons include
differences in biology and in diagnostic evaluation:
women experience significantly longer delays between
presentation with hematuria and diagnosis of bladder
cancer [26]. Of those with nonurothelial carcinoma,
women significantly more often had squamous cell car-
cinoma, a subgroup known to be associated with worse
outcomes [27]. NAC is the standard of care for MIBC
patients [8], as it has demonstrated a substantial survival
benefit compared with RC alone [28]. However, response
to NAC is worse in squamous cell carcinoma patients [29],
limiting the treatment options for this histological vari-
ant. On the contrary, men presented more often with
neuroendocrine differentiation, representing a variant
of bladder cancer with a more favorable prognosis and
a better response to NAC [12]. Varying histology may thus
play a role in differences in bladder cancer outcomes.

>

Treatment at a high volume facility

Receipt of definitive treatment

>

L 2

Delayed treatment(>90days after diagnosis)*

| Receipt of neoaduvant chemotherapy
*

Receipt of pelvic lymph node dissection

*

Receipt of adjuvant chemotherapy

*

0,800 0,850 0,900 0,950

* p<0.007, based on a Bonferroni corrected ato yield a total permissible type | error rate of 0.05 for the study

Reference: Male

1,050 1,100 1,150

0Odds Ratio

Fig. 3 - Forest plot depicting odds ratios of multivariable logistic regression analyses of six different treatment quality measures.
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Fig. 4 - Kaplan-Meier survival curves depicting unadjusted overall
survival in male and female patients with clinically localized and locally
advanced (cT2-T4aNOMO) bladder cancer between 2004 and 2013 within
the National Cancer Database.

Table 4 - Multivariable Cox regression predicting overall survival
in patients diagnosed with clinically localized and locally advanced
muscle-invasive bladder cancer.

Hazard ratio 95% Confidence interval p value
Male Reference
Female 1.04 1.00-1.07 0.030

The model was controlled for age, race, year of diagnosis, Charlson
Comorbidity Index, treatment, insurance, income, education, county,
distance to the hospital, facility type and location, histology, clinical T
stage, and mean case volume quartile.

However, it must be considered that nonurothelial var-
iants occur in only a small subgroup of patients.

Limitations to this study include unmeasured con-
founding, which is inherent to all retrospective observa-
tional studies. Generally, based on previous literature,
these confounders tend to favor the female sex (eg, comor-
bidities are likely to be under-reported in males)—which
would likely lead to greater differences than what was
observed in this study. In addition, we were not able to
account for differences in sex-specific biological and
behavioral risk factors, including smoking or exposure to
industrial chemicals. Furthermore, we used data from the
NCDB, representing a hospital-based registry with infor-
mation on patients seen in CoC-accredited hospitals only.
Thus, our results may not be generalizable to the greater
population. Additionally, the NCDB does not capture indi-
vidual agents and the length of chemotherapy. It is there-
fore possible that patients did not receive all or full cycles
of chemotherapy as recommended in current guidelines.
However, by restricting the last possible starting day of
NAC to 30 d before surgery, most patients likely received at
least one full cycle of chemotherapy. Finally, our survival
analysis is limited to overall survival, as the NCDB does not
capture cancer-specific survival data. Despite these limita-
tions, our study provides a comprehensive analysis of sex-
specific treatment quality measures in the management of
MIBC.

5. Conclusions

In a retrospective cohort of >23 000 patients with MIBC, we
found that females presented with worse pathological fea-
tures at diagnosis. However, there were no differences in six
out of seven treatment quality metrics between men and
women presenting with MIBC, and in one quality measure,
women fared better than men. The marginal difference in
overall survival between men and women is therefore
unlikely to be driven by treatment inequities between sexes.
Future initiatives should focus on identifying root causes for
sex-specific differences in pathological staging and features
at diagnosis.
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