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Women with bladder cancer: an underserved population due to
a faulty health care system or in a biological disadvantage?
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Abstract

Although men are four times more frequently diagnosed than
women with urothelial bladder cancer, clinical outcomes greatly
differ between both genders, as women present a higher lethali-
ty rate, as well as a greater loss of life expectancy. At diagnosis,
women present more advanced clinical stages, situation which
has led to many efforts to elucidate the social determinants of
health and the biological factors implied. Women face different
challenges associated with a delay in both, diagnosis and treat-
ment, a more limited access to systemic treatment, and lower
response rates associated with immunotherapy. Women are un-
derrepresented in the main chemotherapy, immunotherapy, and
other systemic treatment trials, as they comprise only 15 to 25%
of the overall population, limiting the possibility of drawing any
definitive conclusions. Furthermore, through gene expression
analysis, women have been linked to a more aggressive biological
subtype of bladder cancer (basal), a higher rate of FGFR 1-4 mu-
tated tumors, lower rate of NECTIN-4 expression, and a higher
prevalence of germline mutations. Despite the worse prognosis,
sex-based recommendations have not been developed. Cancer
care teams must not hinder access to treatment options based on
sex and should strive for an equitable cancer care.
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Resumen

A pesar de que los hombres se diagnostican cuatro veces mas
frecuentemente con cancer urotelial de vejiga, las mujeres pre-
sentan una mayor tasa de letalidad y menor expectativa de vida.
Al diagnostico, las mujeres se presentan con etapas clinicas mas
avanzadas, lo cual ha llevado a multiples esfuerzos para elucidar
los determinantes sociales y biologicos relacionados. Las mu-
jeres se enfrentan a retos diferentes, asociados con el retraso
tanto al diagndstico como al inicio de tratamiento, acceso mas
limitado a tratamiento sistémico y menores respuestas con el uso
de inmunoterapia. En los principales ensayos clinicos de uso de
quimioterapia, inmunoterapia y otras estrategias de tratamiento
sistémico, las mujeres estan subrepresentadas dado que confor-
man del 15 al 25% de la poblacion, limitando la generacion de
conclusiones definitivas. Adicionalmente, a través de analisis de
expresion génica, las mujeres se han asociado a un subtipo biolo-
gico mas agresivo de cancer (basal), una mayor tasa de tumores
FGFR 1-4 mutados, una menor expresion de NECTINA 4 y una
mayor prevalencia de mutaciones germinales. A pesar del peor
prondstico, no se han desarrollado recomendaciones basadas en
género. Los equipos dedicados al cuidado de cancer no deben re-
trasar el acceso a las opciones de tratamiento basados en género,
y deben procurar un tratamiento de cancer equitativo.
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Introduction

Bladder cancer is the fourth most common can-
cer diagnosed in men, and the eighth leading
cause of cancer related death in this group.
Compared to their female counterparts, male
patients are at a 3 to 4 times higher risk of develo-
ping urothelial bladder carcinoma during their li-
fetime.? Despite the higher incidence of bladder
cancer in men, women are more likely to face
worse outcomes compared to their male coun-
terparts. The 5-year overall survival for men is
5-12% higher than for women, with an adjus-
ted hazard ratio for bladder cancer mortality of

1.15 (95% CI 1.08-1.23), and a case fatality rate
for women of 0.25, and of 0.19 for men, per
each diagnosed individual.® Furthermore, wo-
men diagnosed with bladder cancer are older,
are more frequently diagnosed with non-uro-
thelial histology, including adenocarcinoma
and squamous cell carcinoma, loose more years
of life (6.5 vs. 3.9 years), and a greater fraction
of their life expectancy (47% vs. 33%).*>

It has been hypothesized that the mortality
excess in females is a direct consequence of a
delay in bladder cancer diagnosis, as females
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have a higher chance of presenting high-gra-
de or muscle invasive tumors (64% vs 52% in
males), and node-positive locally advanced di-
sease (13% vs 9% in males).©® Contemporary
analyses adjusted for clinical stage at presenta-
tion have proven, that when comparing stage
by stage, women still have a shorter 5-year
overall survival, and a higher cancer specific
mortality.®S

These dissimilar outcomes are most likely
multifactorial; however, in many cases, they
may be based on modifiable approaches to
screening, diagnosing, and treating patients.®
The aim of this review was to provide an up-
dated comprehensive review of the interplay
of social determinants of health, as well as to
address potential biological dependent factors
for the worse prognosis associated to fema-
le-sex, and its impact on outcomes on specific
therapies. As this manuscript is mainly focused
on the effect of the different modalities of sys-
temic therapy, we will not provide a compre-
hensive review on the differences on anatomy
and cystectomy related outcomes.

Diagnosis delay

Gross hematuria is the most common symptom
of bladder cancer for both men and women,
presenting in 85% of cases.” Female patients
experience longer delays for diagnosis, as they
report twice as long wait-times for urologic care
than men (56 vs. 23 days), a 17.3% lower rate of
self-directed referrals to a urology consultation,
and even longer time before treatment initia-
tion, reflected in a higher number of pre-treat-
ment clinic visits (>2 vs 1).49% On average,
men undergo a cystoscopy examination 58.9
days after presenting to their primary care phy-

sician, in contrast to women that present with
the same tumor related symptoms accessing a
cystoscopy examination on average 13.3 days
later. The overall impact on bladder cancer
prognosis from these variations is unknown;
mainly, it can contribute to stage migration in
female patients.®® Furthermore, some diagnos-
tic tools for early bladder cancer, tend to yield
a lower accuracy for women, as a consequence
of higher rate of urothelial inflammation due to
benign conditions. Blue light cystoscopy yields
a cancer detection rate significantly higher in
men than in women (91.1% vs. 86.7%, respec-
tively) (p=0.035), with a higher false positive
rate in women (35.9% vs 28.5%) (p=0.008).0'»

Socio-economic barriers

When calculated as health care cost per-pa-
tient, from diagnosis to death, urothelial bla-
dder carcinoma is the costliest neoplasia per
patient.¥ Considering the financial burden
of bladder cancer diagnosis and treatments,
the association between socio-economic sta-
tus and survival is of utmost importance. It is
noteworthy that women of African American
descent have the lowest socio-economic status
reported, and experienced worse bladder can-
cer overall survival (60%), whilst white males
have the highest 5-year overall survival (83%).
(3 When taking into account white females
and African American men also in the analysis,
women have a 30 to 50% greater chance than
men of their respective races, of dying from
bladder cancer, if they develop it.(*¥

Even when comparing between only fema-
le patients, the social environment can have a
negative impact on outcomes. This has been
reported in a British observation study that
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included female patients with newly diagnosed
urothelial cancer, and described a 6-month
survival rate of 52.3% for women that lived
in a deprived area, contrasting with a 73.5%
survival in those women who did not, reaching
statistical significance (p<0.05).0%

Genitourinary microbiome

Data providing the characterization of the bla-
dder cancer microbiome is limited, especially
according to sex; therefore, the role of the
urobiome in bladder cancer carcinogenesis
in females, remains to be further understood.
Using next-generation DNA sequencing, urine
samples from a group of bladder cancer pa-
tients have been examined and compared to
samples from healthy individuals. This analysis
found an enrichment in Klebsiella spp in the
urine of females with bladder cancer, when
compared with controls. One hypothesis for
this association is the release of colibactin toxin
by Klebsiella spp, directly damaging DNA, and
leading to genomic instability through DNA
strand breaks.t®

Estrogen exposure

As postmenopausal women are more fre-
quently affected with muscle invasion than
their premenopausal counterparts, one could
argue that this association could be only age
dependent.(7'® Nonetheless, after a 26-year
follow-up in the US Nurses’ Health Study co-
hort among postmenopausal women, early age
at menopause (at 45 years or younger), com-
pared with late age at menopause (50 years
or older), was associated with a statistically

significant increased risk of bladder cancer.®*”
In the tissue analysis, the relationship between
estrogen receptor (ER) alpha and beta activity
and urothelial cancer outgrowth, there have
been conflicting results, partially explained
by the fact that many molecular mechanisms
of the hormone receptors in urothelial cancer
cells have not been fully uncovered. The upper
third of the vagina and the trigone and poste-
rior bladder neck share common embryonic
origin, which explains why the normal urothe-
lial tissue of the female bladder expresses ER
on its surface. The expression of the ER beta
has been reported to be positive in 27-100% of
urothelial tumors, in contrast with the limited
expression of ER alfa in bladder neoplasm, ran-
ging from 0 to 38%.2%21 A positive correlation
between the expression of a tumor suppres-
sor (UDP Glucuronosyltransferase Family 1
Member A or UGT1A) and ER alfa levels in a
urothelial bladder cancer line have been obser-
ved, while the UGT1A and ER beta expression
were inversely correlated.®7?” These findings
conclude on inhibitory functions of ER alfa,
and enhancing functions of ER beta, during
urothelial carcinogenesis.®?

Local treatment

Currently, radical cystectomy is the corners-
tone treatment for non-metastatic muscle
invasive bladder cancer. Several inequalities
in care between men and women undergoing
cystectomy have been described. Women un-
dergoing radical cystectomy, irrespective of cli-
nical stage, present a 20% higher risk of 90-day
mortality, while also reporting worse surgical
related outcomes, such as longer operative
time, greater blood loss, higher need for blood
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transfusions, and more frequent perioperative
complications, as well as lower rates of pelvic
node dissection.®62%

Evidence on the benefit of either, radia-
tion therapy or trimodal therapy, in a female
predominant population is scarce. In a 2012
population-based analysis which included 386
male and 105 female patients, sex was found to
be a potential prognostic factor on the overall-
and cancer-specific survival, after treatment
with either transurethral resection and radio-
therapy, or chemoradiotherapy. After a 5-year
follow up, female sex was independently asso-
ciated with poorer overall- and cancer specific
outcomes, with a median survival of 2.3 years
vs. 5.1 years for male patients (p = 0.045).2%

Systemic treatment

As it has been previously stated, women are
more frequently diagnosed at a scenario that re-
quires platinum-based chemotherapy in the pe-
rioperative setting, as they are more frequently
diagnosed with locally advanced disease. In a
pooled analysis which included 8 phase II and
IIT clinical trials, with a total of 543 patients
(18% female), no differences were observed
between overall survival of male and female pa-
tients who underwent platinum-based systemic
cytotoxic therapy, with a similar safety profile.
™ Despite a similar tolerability in both sexes,
real world data suggest that women are less
likely to receive systemic treatment, as a Natio-
nal Cancer Data Base proved, after adjusting for
confounders, that women have a relative risk
of 0.86 of receiving systemic chemotherapy,
and consequently a 1.8-month lower overall
survival (p<0.001).?® To this date, data on
treatment patterns in resource-limited settings

is lacking. Data arising from a German cohort
shows no differences in first line treatment
patterns between males and females, as 62 and
66% receive a gemcitabine and cisplatin based
first line treatment, and a numerical advantage
for women in respect to access to a second line
in 26.6 and 34%.2

In the recently presented VESPER trial,
locally advanced bladder cancer patients were
randomized to receive two different systemic
therapies (gemcitabine and cisplatin vs. do-
se-dense methotrexate vinblastine doxorubicin
and cisplatin) in the perioperative setting.
Among the whole cohort, 15% were female.
This rate is 11% lower than the expected accrual
for clinical stage, in comparison to the Swedish
cohort, where the rate of women diagnosed
with a locally advanced disease was 26.9%. A
subgroup analysis has not been published at the
time of the elaboration of this manuscript, but
female underrepresentation could represent an
area of opportunity for this trial.?”

Based on the National Comprehensive Can-
cer Network’s (NCCN) guidelines, systemic
therapy for advanced urothelial cancer inclu-
des platinum-based cytotoxic chemotherapy
with or without an anti-PD-L1 maintenance
therapy, non-platinum-based chemotherapy,
immunotherapy, tyrosine kinase inhibitors and
antidrug-antibodies conjugates for later lines.
@8 Currently, the first line of systemic treat-
ment comprises an induction platinum-based
chemotherapy, followed by maintenance treat-
ment with the anti-PD-L1 monoclonal anti-
body avelumab, based on the phase 3 JAVELIN
100 Bladder trial. Overall, the trial included a
22.7% of female patients, from which 52.8%
were PD-L1 positive (PD-L1 positivity was
present in 50.6% of the male population). Even
though women presented a numerically higher
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prevalence of PD-L1 positivity, in a post-hoc
subgroup analysis, the women subgroup did
not reach a statistical significance (hazard ratio
0.89 with a 95% CI 0.56-14.1), in contrast with
the men subgroup (hazard ratio 0.64 with a
95% CI 0.5- 0.83). As this was not a preplanned
analysis, these differences should be taken only
as hypothesis generating.®”

When assessing response and efficacy for
immunotherapy as the sole treatment modality
in advanced urothelial cancer, a pooled analy-
sis which included 6 different clinical trials
found a non-significant higher response rates
in men compared to women, without survival
differences noted.®” This trend towards lesser
responses in women, is particularly present in
the IMvigor210 cohort, with an overall respon-
se rate in women of 6%, contrasting with the
male cohort reaching a response of 20%.%V

These findings partially contradict some
previously published data, as the prevalen-
ce of basal tumors has been described more
frequently in females than in men. Popula-
tion-wise, basal-like bladder cancer presents
in 33% of women and 21% of men (p=0.024),
and when correlating demographical charac-
teristics of a basal vs. a luminal cluster, female
patients with high-grade urothelial carcinoma
have a higher incidence of basal like tumors
(p=0.0203).¢2%3233 With the higher frequency
of basal tumors in this subpopulation, one
would expect a higher response rate to immu-
notherapy when compared to males. The for-
mer conclusion is supported by the findings
present in the CheckMate 275 trial, where pa-
tients with basal tumors contained the highest
proportion of responders (30%), after second
line treatment with nivolumab.®*

Fibroblast growth factor receptor (FGFR)
1-4 mutations are present in as many as 20%

of patients with advanced urothelial carcinoma
(and 37% in patients with upper tract urothe-
lial carcinoma), and is currently a well des-
cribed treatment target for advanced urothelial
cancer after progression to at least a first line
treatment with chemotherapy.©®® A tendency
towards a higher incidence of mutations has
been described in females, when comparing to
males, of up to 27.8 vs 17%, without reaching
statistical significance.®® The latter has been
previously described in other populations,
with numerical tendency for a higher inciden-
ce of mutations in women (44.6 vs. 40.2%).G37
When analyzing for other clinical characteris-
tics associated with FGFR 1-4 mutations, some
paradoxical information is present. These mu-
tations are more common at low pathological
stages, low-grade tumors, and well-differentia-
ted tumors (32.6%), in comparison to modera-
tely differentiated tumors (11.3%) and poorly
differentiated tumors (0%) (p =.007).¢9

In the clinical setting, in a phase 2 trial
comparing second or later line treatment with
a tyrosine kinase inhibitor of the FGFR 1-4,
erdafitinib, differences between the male and
female cohort are also noteworthy mentioning.
Firstly, as the trial was designed as a phase 2
trial, only a total of 99 patients were included,
from which 23 (23%) were women. When
assessing for overall treatment response, the
complete cohort reported a 40% comprised by
women 43% and men 39%, presenting a favora-
ble tendency in the female subgroup, neverthe-
less without sufficient statistical power to draw
any definitive conclusions.®%

As novel therapies have been developed,
the adoption of antibody-drug conjugates
have been more widely used in the treatment
of advanced bladder cancer. Currently, two
antibody-drug conjugates have been tested in
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phase II/III trials: enfortumab-vedotin and
sacituzumab-govitecan. The enfortumab-vedo-
tin complex binds to the Nectin-4-expressing
cells, resulting in the internalization of the
antibody-drug conjugate Nectin-4 complex and
the release of the toxin monomethyl auristatin
E by proteolytic cleavage. Nectin-4 expression
has been identified by immunohistochemistry
analysis in around 80% of bladder cancer, ma-
king it an attractive therapeutic target.®® In the
EV-301 trial, advanced bladder cancer patients
after progression to platinum-based chemothe-
rapy and immunotherapy were randomized to
receive enfortumab-vedotin or chemotherapy
as a third line therapy.®® From the total accrued
population, 24% were females, with a numeri-
cal difference between the chemotherapy and
enfortumab vedotin allocation arms (24.4 vs.
20.9%). When analyzing for only the female
patients, a tendency for worse overall survival
was observed when comparing to males, as the
hazard ratio for death in women was 1.17 (0.72-
1.89) and males 0.61 (0.47-0.79).6” Additio-
nally, a statistically significant lower Nectin-4
mRNA expression has been observed in female
patients, with approximately 50% vs. 70% in
males (p<0.001).49 As this was only a post-
hoc analysis, no definitive conclusions could
be drawn, but considering the lower mRNA
expression, and the lack of a beneficial tenden-
cy of enfortumab-vedotin when comparing to
chemotherapy, further sex-directed analyses
are warranted.

Sacituzumab-govitecan, another novel
antigen-drug conjugate, has been adapted in
the heavily pretreated advanced disease setting
of the TROPHY-U-01 trial. Overall, the trial
included 22% of female patients with positive
results reported for the whole cohort.“? Until

the date of elaboration of this manuscript, no
sex-based subgroup analysis has been reported.

Germline mutations are present more fre-
quently in women than in men, as it has been
recently reported, that up to 20% of women
with high-risk bladder cancer carry a germline
mutation, reaching a statistical difference when
comparing to the incidence of this alterations
in their male counterparts (13.3%). The spec-
trum of germline mutations in female patients
is subdivided in 15% DNA damage repair genes,
13% genes of moderate or high penetrance and
4% genes associated with an increased risk of
ovarian and endometrial cancer.“? Therapeu-
tic strategies based on polyADP-ribose polyme-
rase inhibition are being explored to this date,
mainly in phase I/1I trials, and are not currently
supported by NCCN guidelines, given a lack of
sufficient evidence on efficacy.®®*® The main
message is that women with high-risk bladder
cancer should receive a comprehensive cancer
risk assessment, especially those who desire
any pelvic organ preservation at the time of
radical cystectomy, as they might be carriers
for a pathological variant associated with other
pelvic neoplasia.*?

Strive for an equitable cancer care

Bladder cancer awareness remains a key tool
to eradicate disparities. The formulation of
prespecified endpoints in clinical studies based
around sex can help better describe this field
of study and lead to a meaningful impact on
outcomes for women and ensure the best care
for all our patients.®

Independently of the underlying factors
associated with the development of a bladder
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malignancy in women, these patients should be
addressed for their particular care-needs. It has
been observed through quantitative analysis,
that the role of family in the decision-making
process is a dominant theme for women, who
describe family members as facilitators for
cancer treatment-related decisions, which is in
contrast with men, who described family in a
less supportive role.*

The exploration of these disparities, to
understand their role and influence on bladder
cancer survival, must be prioritized, as well as
the development of sex-specific outlines for
the care of a highly underserved population.
Clinicians must ensure an adequate evaluation
when presented with either hematuria and/
or lower urinary tract symptoms and adhere
to international guidelines to shorten the gap
between symptom onset and treatment. Also,
cancer care teams must not hinder access treat-
ment options based on sex and should strive
for an equitable cancer care.
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