The effect of age and gender on bladder cancer:
a critical review of the literature
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Mile patient age and gender are important
factors in the clinical decision-making for
treating urothelial carcinoma of the bladder
(UCB), there are no evidence-based
recommendations to guide healthcare
professionals. We review previous reports on
the influence of age and gender on the
incidence, biology, mortality and treatment
of UCB. Using MEDLINE, we searched for
previous reports published between January
1966 and July 2009. While men are three to
four times more likely to develop UCB than
women, women present with more advanced
disease and have worse survival rates. The
disparity among genders is proposed to be
the result of a differential exposure to
carcinogens (i.e. tobacco and chemicals) as
well as reflecting genetic, anatomical,

hormonal, societal and environmental
factors. Inpatient length of stay, referral
patterns for haematuria and surgical
outcomes suggest that inferior quality of
care for women might be an additional cause
of gender inequalities. Age is the greatest
single risk factor for developing UCB and
dying from it once diagnosed. Elderly
patients face both clinical and institutional
barriers to appropriate treatment; they
receive less aggressive treatment and sub-
therapeutic dosing. Much evidence suggests
that chronological age alone is an
inadequate indicator in determining the
clinical and behavioural response of older
patients to UCB and its treatment.
Epidemiological and mechanistic molecular
studies should be encouraged to design,

analyse and report gender- and age—spec@
associations. Improved bladder cancer

awareness in the lay and medical
communities, careful patient selection,
treatment tailored to the needs and the
physiological and physical reserve of

the individual patient, and proactive
postoperative care are particularly
important. We must strive to develop
transdisciplinary collaborative efforts to
provide tailored gender- and age-specific
care for patients with UCB.
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INTRODUCTION

Urothelial carcinoma of the urinary bladder
(UCBY), the fourth most common cancer in
men and the ninth most common in women
in the USA, results in significant morbidity
and mortality [1]. Based on rates from 2004 to
2006, one in 41 people born today will be
diagnosed with UCB at some time during their
lifetime [1]. Currently, it is estimated that
there are >500 000 living men and women in
the USA who have a history of UCB. Most
patients with UCB are diagnosed based on
gross or microscopic haematuria. At initial
diagnosis, =70% of patients have cancers
confined to the epithelium or subepithelial
connective tissue. These cancers are usually
managed with endoscopic resection and
selective use of intravesical therapy. The
recurrence rate for these tumours is 50-70%,
while 10-15% progress to muscle invasion
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over a 5-year period [2,3]. Disease recurrence
can be local or in the upper urinary tract even
after several years, necessitating life-long
surveillance. About 30% of patients have
muscle-invasive cancer at initial diagnosis; of
this population, half have distant metastasis
within 2 years, and 60% die within 5 years,
despite aggressive treatment [4-6].

While clinicians recognize the importance
of demographic heterogeneity in the
management of patients with UCB,

there are only minimal evidence-based
recommendations that adjust for patient age
and gender. Indeed, the association and
influence of age and gender on the incidence,
staging, prognosis and survival in UCB is
poorly investigated and understood. Recent
epidemiological and translational research
has shed some light on the complex
relationship between age and gender and

UCB. In this review we discuss previous
reports on the effect of age and gender on the
incidence, biology, mortality and treatment
of UCB.

GENDER AND UCB

The incidence and severity of diseases vary
between the genders and might be related
to differences in carcinogenic exposures,
routes of entry, enzymatic processing of
environmental substances, and cellular and
physiological responses [7]. UCB is the fourth
most common cancer in men after prostate,
lung and colorectal cancers, accounting for
6.6% of all cancer cases [8]. Between 1988
and 2008, the number of UCBs diagnosed
annually in the USA increased by >500%, and
at a 25% faster rate in men than in women
[8]. However, while UCB affects more men
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than women, the prognosis of men with
UCB is better than that of women. In fact,
although men are nearly three to four times
more likely to develop the disease than
women, they are only twice as likely to die
from UCB, comprising 3% of all cancer deaths
in men and 1.5% in women in the USA [8].
Thus the ratio of UCB-specific mortality to
incidence is lower for men than for women.

While men are at higher risk than women for
developing UCB, women present with more
advanced disease. A retrospective study of the
Netherlands Cancer Registry spanning the
period 1989-1994 identified 20 541 patients
diagnosed with UCB of whom 80% were male
and 20% female [9,10]. Male patients were
more likely to be diagnosed with non-muscle-
invasive UCB (71% vs 63%), but the disparity
in gender distribution across stages
diminished with advancing pathological stage
(25% vs 21% for pT1 and 2.8% vs 3.9% for
pT4 for men and women, respectively).
However, the occurrence of metastatic
disease was similar amongst genders (2.7% vs
2.8% for men vs women).

A study of 615 patients with newly diagnosed
UCB between 1997 and 2000 in 17 Spanish
hospitals [11] found a 6.7-times greater risk of
diagnosing UCB in men than women for both
non-muscle-invasive and muscle-invasive
disease. Women were somewhat older at the
time of diagnosis, with a mean (sp) age of
68 (9) vs 66 (10) years (P=0.01). Women
were more likely than men to have multifocal
(50% vs 29%, P=0.005) and larger tumours
(5.2vs 3.8 cm, P=0.03). Interestingly, women
had an almost five-fold increase in the
probability of receiving intravesical therapies
after transurethral resection than their male
counterparts.

There is no uniform theory to explain the
differential presentation and behaviour

of UCB between genders. Excessive
environmental exposure to carcinogens such
as tobacco and industrial chemicals in men
has been suggested as an explanation.
However, a previous study showed that the
gender-related differential risk of developing
UCB persisted even after controlling for these
factors [12]. Little effort has been spent on
exploring other environmental factors or
biological pathways that could underlie the
differences in UCB incidence and a cancer's
intrinsic biological potential between genders.
Indeed, studies have focused more on disease
aetiology than on disease heterogeneity, and
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gender is usually little more than a covariate
in statistical analyses. Recently, several
alternative hypotheses have been proposed
that include genetic, anatomical, hormonal,
societal and environmental factors.

One explanation for the differential behaviour
of UCB between genders has related

to sex steroids and their receptors. An
epidemiological study showed that
postmenopausal women have a greater risk of
developing UCB than premenopausal women
[13]. Animal studies showed that the
incidence of spontaneous and chemically
induced UCB is significantly greater in male
than in female rats [14-16], and treatment of
male rats with androgen deprivation reduce
the development of chemically induced UCB
[14,15,17]. In humans, the androgen receptor
(AR) has been detected in normal bladder
epithelium and in bladder tumours from men
and women [18,19]. Only a few authors found
no AR expression in the rat and human
urinary bladder [18,20]. Moreover,
experiments using AR antagonists, small
interfering RNA against the AR, and androgen
deprivation suggested the importance of the
AR signalling pathway in the development
and progression of UCB [15,21]. However,
mechanisms that regulate the activity of the
AR in UCB cells remain unknown. Moreover,
the prognostic significance of AR expression
in human UCB needs further investigation.

Recent studies suggested that oestrogen
receptor B (ERP) expression, the main subtype
of ER expressed in the bladder urothelium,
might be important in UCB carcinogenesis
[22,23]. The expression of ERB in the normal
urothelium of the female bladder is expected,
as the upper part of the vagina and a part of
the bladder (trigone and posterior bladder
neck) have a common embryonic origin [24].
To date, only one study has reported ERB
expression in humans with UCB [25]. The
biologic and prognostic significance of ERB
expression remains a subject of ongoing
investigations.

The different outcomes between men and
women with UCB might also be due to
inequalities in healthcare. Analysis of data
from a population-based dataset of >15 000
patients who had a radical cystectomy (RC)
(the USA Nationwide Inpatient Sample; study
period 1988-2000) showed that duration of
hospital stay, a possible surrogate marker for
the quality of surgical and postoperative care,
was significantly longer in women than men
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[26]. Suboptimal treatment might relate to
patient, physician and/or system factors. For
example, certain patients might decline the
best treatment options available, especially
when urinary diversion requiring a stoma, or
sexual dysfunction, occurs. However, system-
level problems such as provider bias,
knowledge or training, health plans, and
access to healthcare might influence
presentation and referral patterns. Thus,
provider diagnostic and therapeutic choices
might be influenced by gender, and physicians
might not provide the best treatment because
of lack of knowledge or training, and the
potentially more extensive work required to
care for female patients with UCB [27]. In
support of this hypothesis, investigators
reported a 65% higher likelihood that men
would be referred to a urologist than women
by their primary provider for new onset or
recurrent haematuria [28]. Possibly a
presumptive diagnosis of UTl in women could
be responsible. A delay in urological referral
for haematuria could result in a delay in
diagnosis of potentially life-threatening
UCB. All too often, UCB is not even in the
differential diagnosis when women present to
primary-care physicians complaining of
haematuria or a change in voiding symptoms.
Frequently, women are treated with
antibiotics without urine analysis, urine
cultures, or cytology.

Recently, three well-designed studies
reported that female gender is associated
with a worse clinical outcome after
cystectomy. Using a large, multicentre dataset
comprising 3357 patients (673 women, 20%),
the first study identified female gender as a
poor risk feature in competing-risk analyses
that adjusted for the effects of standard
clinicopathological characteristics [29]. Using
data from nine Surveillance, Epidemiology
and End Results (SEER) registries, the second
study found that women presented with more
advanced disease and were more likely to die
from UCB than their male counterparts, after
controlling for the effects of available
features such as tumour stage and grade [30].
Using data from 19 021 male and 6693
female patients with UCB diagnosed between
1991 and 1999 from the SEER-Medicare
database, the third study found that among
those diagnosed with stage IV disease, women
had significantly lower 5-year survival rates
than men, adjusting for age, race, number of
comorbidities and ‘ecological’ socioeconomic
status (hazard ratio 1.36; 95% Cl 1.21-1.52)
[31]. However, there were no significant
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gender differences in 5-year survival rates
among those diagnosed with stage I, Il or
[I' UCB after adjusting for the effects of
sociodemographic characteristics. These
findings suggest that differences in
sociodemographic characteristics account for
much of the gender differences in survival,
although none of the characteristics
examined explained the persistent gender
survival disparity among those diagnosed
with stage IV disease.

In an updated analysis from the SEER
database of >101 000 patients diagnosed
with UCB between 1990 and 2003 [32],
investigators found that survival was poorest
in African-American women. In addition, data
on patient age and distribution of tumour
characteristics corroborated previous reports
that women present when significantly older
and with larger proportions of higher-stage
tumours and non-urothelial carcinomas than
men. However, differences in these prognostic
variables explained only up to 30% of the
excess mortality among women vs men. This
suggests that delay in diagnosis, possibly
evidenced by advanced stage at diagnosis,
did not emerge as the most significant
contributor to the excess mortality hazard in
women.

Thus, while conducting educational
programmes aimed at the public and
healthcare providers to improve early
diagnosis of UCB might reduce disease
mortality in women, this might not be
sufficient to close the gap between the
genders in mortality. Differences in treatment
and hormonally mediated differences in
bladder cancer biology might be other
contributing factors to the worse outcome of
women than men. The study showed that
excess hazard for death from bladder cancer
during the first 3-4 years of follow-up was
~80% higher among women than men.
Although the proportion of more aggressive
non-urothelial cancer types was also twice as
high in women than men, these cancers only
accounted for a small minority of all of the
bladder cancers. Muscle-invasive disease was
present in 25% of Caucasian women, 22% of
Caucasian men, 43% of African-American
women, and 30% of African-American men.
There were statistically significant differences
for comparisons by gender in both racial
groups.

The studies on inpatient length of stay,
referral patterns for haematuria and surgical
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outcomes also suggested that a trend toward
inferior quality of care for women might be an
additional possible cause of the gender
inequalities. Epidemiological and mechanistic
molecular studies should be encouraged to
design, analyse, and report gender-specific
associations to aid in understanding gender
differences in the incidence, progression and
metastasis of UCB.

AGE AND UCB

Age is now widely accepted as the greatest
single risk factor for developing UCB. While
UCB can occur at any age, it is generally a
disease of middle-aged and elderly people. In
fact, with the median age at diagnosis being
~70 years [33], UCB is primarily considered a
disease of the elderly. Because of the close link
between age and incidence of UCB, UCB
can be expected to become an enormous
challenge with the growth in the ageing
population in the years ahead. Men and
women aged =65 years represent =12% (36.8
million) of the USA population, a number
expected to double by the year 2030 [34-42].
Unfortunately, evidence-based practice
guidelines regarding the short- and long-
term management of UCB are sparse for this
group. Moreover, it is inappropriate to
extrapolate from studies on younger
populations, because elderly adults are
physiologically, psychologically and socially
different from younger adults [43]. For many
older adults, cancer joins the ranks of other
age-related chronic diseases, but the post-
treatment burden of the disease (e.g. loss
of physical function, permanent disability,
fatigue, insomnia, depression, anxiety

and economic loss) is relatively unknown

or at best poorly defined in this population
[42].

ASSOCIATION OF AGE WITH INCIDENCE
AND PROGNOSIS OF UCB

Age is a strong and independent risk factor
for the development of UCB [33]. Various
demographic studies have shown that
individuals aged =65 years have 11 times the
incidence of cancer in general and a 15-times
greater cancer mortality rate than individuals
aged <65 years [33]. The incidence of UCB
increases from =142 per 100 000 men and 33
per 100 000 women aged 65-69 years, to 296
per 100 000 men and 74 per 100 000 women
when aged =85 years.

Recent data obtained by the California Cancer
Registry revealed that the peak incidence

of UCB occurs at 85 years old [44]. This is
20 years after the general retirement age and
implies a longer than usual latent period in
carcinogenesis. Moreover, there is a 10-year
peak difference between lung or bronchial
cancer and UCB, two malignancies that share
some of the same carcinogens (i.e. tobacco
and industrial exposure). This has been
hypothesized as the result of the lungs being
the first organs to come into contact with
these carcinogens, and the bladder being
exposed last and in a more diluted potency.
Thus, the bladder might require a longer
exposure for the induction of cellular
mutations by carcinogens. Diminishing
pulmonary function and the chronic effects
of cigarette smoking on the lungs might
increase the cumulative amount of
systemically absorbed carcinogens.

Several theories have been proposed

to explain the interactions between
carcinogenesis in general and the ageing
process. First, as individuals age, they
experience cumulative environmental
exposure to carcinogens (particularly with
cigarette smoking and exposure to
carcinogens in the workplace or in highly
polluted living conditions). Second, ageing
allows time for the development and
accumulation of cellular events that can lead
to neoplastic transformation. The existence of
a lag time between these exposures, the
cellular events and the clinical expression of
malignancy might account for the first
appearance of UCB in an older population.
Third, ageing might be accompanied by a
decreased ability to fully empty the bladder,
potentially prolonging the contact time for
exposure to carcinogens excreted in the urine.
Furthermore, because of bothersome voiding
symptoms, people might drink less as they get
older. Over time, this would increase the
urinary concentration of carcinogens to
which the elderly are exposed. An additional
contributor to increasing the urinary
concentration of carcinogens might be

the reduced ability to detoxify potential
carcinogens as the result of organ system
deterioration with ageing.

In recent years, there has been a small but
steadily growing recognition that the link
between ageing and cancer is more complex
than the simple passage of time to which age-
dependence of cancer has traditionally been
ascribed. Research on changes in the growth
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regulatory function of genes and proteins
with advancing age and cancer has led

to a better understanding of biological
relationships between cancer development
and ageing, and has introduced new
possibilities for intervention [45]. Certain
genes might be activated while others are
suppressed with advancing age. This can lead
to an increase in oncogene activity, leading to
the genesis of a cancer cell, or a decrease in
tumour-suppressor gene activity with an
inability to suppress or clear an organ of
transformed neoplastic cells. Further, an aged
cell might have a decreased capacity for repair
of mutations in its DNA. In UCB, many genes
have been found to fulfil the roles of both
oncogenes and tumour-suppressor genes
[46-48]. These might then be associated with
the development of different types of UCB
with individualized and distinctive intrinsic
biological potentials [46,48].

As with incidence, mortality from UCB is also
higher in the elderly. The ratio of cancer-
specific mortality to incidence for men and
women in the USA aged 65-69 years is 14%
and 18%, respectively, whereas for men and
women age 80-84 years it is 30% and 37%,
respectively (SEER, 1973-97) [33]. There have
been several studies on the biological and
clinical aggressiveness of UCB in young vs old
patients, but these have been relatively
inconclusive. The higher mortality in the
elderly has several possible explanations. In
patients aged <40 years, UCB tends to be well
differentiated and therefore behave in a more
indolent fashion [49-51]. While some
researchers observed lower rates of disease
recurrence and progression with better
survival in younger patients [49-56], others
have reported that the natural history of UCB
in the younger groups resembles that in older
patients [57-61]. Differences in outcomes
between the elderly and their younger
counterparts might be due to a combination
of a relatively more advanced stage at
diagnosis (due to social and biological
reasons) and the administration of less
aggressive and effective therapies in the
elderly (avoidance or delay of radical
treatment or chemotherapy).

AGE AND TREATMENT OF UCB

Treatments for non-muscle-invasive UCB
(clinical <T1) are generally well-tolerated by
the elderly. Surgical procedures and the
anaesthetic support they require are not
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particularly intrusive or disruptive. Neither
creates major fluid shifts or pressures
imposed on the cardiovascular, pulmonary,
renal or liver system. Even when they require
repeated endoscopic resection with or
without intravesical instillation of
chemotherapeutic or immunotherapeutic
agents, the risks of side-effects and
complications are low. Most of the agents are
not absorbed systemically and therefore do
not produce significant systemic effects to
which the elderly might be more vulnerable.
Moreover, in certain elderly patients whose
comorbid conditions can create an excessive
risk for anaesthesia, treatments for some
tumours can be deferred without increasing
the risk to the patient, as many low-grade
tumours are at low risk of progression and
therefore will not threaten survival. However,
the potential complications of intravesical
therapy might not be as well-tolerated in
elderly individuals whose urinary, vascular,
cardiac and immunological functions and
pulmonary reserve are decreased [62-67].
Even minor complications such as high fevers,
increased urinary frequency, discomfort on
urination, haematuria, clot retention and the
need for repeated catheterization can be more
problematic for the elderly than the young
patient. Therefore, some investigators caution
against using intravesical therapy in the
elderly, and even avoid this therapy in patients
aged =80 years, which might contribute

to the poor disease-specific outcomes as
well [68].

In addition to leading to a higher rate of
complications, age might also affect the
efficacy of intravesical therapy, especially
immunotherapy. One investigator reported a
10% absolute difference in freedom from
disease at 5 years after intravesical treatment
with BCG for patients aged >70 years (27%)
vs those aged <70 years (37%) [69]. This was
confirmed by a second study which reported a
22% lower absolute disease-free rate for
patients aged =80 years treated with BCG
plus interferon, compared with similarly
treated patients aged 60-70 years [70].
Together with higher complication rates, this
suggests that older patients should either be
treated with alternative regimens or should be
considered for earlier RC.

When muscle-invasive UCB is diagnosed in
the elderly, considerations of selective
treatments become more complicated. The
standard treatment for muscle-invasive UCB
is RC with bilateral lymphadenectomy [4,5]
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with or without perioperative systemic
chemotherapy [71-77]. Each of these
treatments creates substantial challenges to
the various organ systems in the body, both
individually and in aggregate, and potentially
even more so for the elderly, in whom gradual
diminution of physiological capabilities to
withstand the rigors of these treatments has
occurred over time. These same events could
compromise the ability required to respond to
these treatments. In addition, decreased
physiological reserve could compromise the
recoverability of the different organ systems
and of the host as a whole to these
treatments. Comorbid conditions and the
fundamental ‘frailty’ that accompany the
ageing process might also compromise the
delivery of treatments to their full dosages
and capabilities. In addition, potential side-
effects and complications of treatments
might themselves create morbidities and
mortality in an already weakened patient with
cancer and a reduced ability to respond to the
additional treatments and challenges.

Elderly patients are less likely to be treated
with extirpative surgery than their younger
counterparts [78,79]. Fore example, an
analysis of patients from the SEER database
reported that only 55% of patients aged
55-59 years whose cancers indicated the
need for RC actually had this surgery [78]. The
percentage of those treated with RC further
decreased with advancing patient age, with
only =25% of patients aged 70-79 years
undergoing RC. This suggests that RCis all too
often withheld or delayed in elderly patients
who could benefit from it. Reasons for this are
multifactorial and can only be hypothesized.
They include a delay in diagnosis, the overuse
of non-surgical alternatives for an
inappropriately long period, the relative
inexperience of many surgeons leading them
to avoid RC, or a perceived or real belief that
many patients simply will not tolerate surgery
because of age or comorbidity.

Elderly patients face both clinical and broader
institutional barriers to appropriate
treatment, are less likely to have their cancer
staged [80,81], and might receive less
aggressive treatment and subtherapeutic
dosing because of comorbid conditions or
perceptions of less physiological reserve,
inability to withstand the more rigorous
therapeutic approaches, or greater underlying
risk of having side-effects and complications.
For example, older patients with UCB are less
likely to receive extended lymph node
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dissection or adjuvant chemotherapy [55].
Moreover, older patients might not be
referred to comprehensive cancer centres or
offered participation in clinical trials because
of these perceptions and considerations.

RC and urinary diversion present individual
challenges to any patient, especially an elderly
one. The procedures themselves require the
relative health and normal physiological
reserves of each organ system to recover fully
and rapidly. Incorporating a urinary reservoir
or conduit to assume the function of the
bladder in storing and eliminating urine will
compound these issues. These procedures
result in a perioperative morbidity rate of
30-60%, even at major referral centres with
substantial experience [5,6,82-84]. Each of
these procedures challenges the patient not
only in initial recovery, but over the long-
term. These considerations might be
particularly significant in the elderly
individual who is already weakened both by
an aggressive cancer and compromised by
deterioration of multiple organ systems.
Fortunately, both morbidity and mortality
rates have declined dramatically due to
significant improvements in perioperative
care [4,82,85].

The reported mortality rate in elderly patients
treated with RCis 0-11% [84]. A low mortality
rate was reported even when specifically
evaluating patients both aged >75 years and
with significant comorbidities, as measured
using the American Society of Anesthesiology
physical status classification [86]. A study in
2008 found that age is not associated with
90-day mortality or early postoperative
complications in a data set of 314 patients
treated with RC [87]. Conversely, several
studies reported a significant relationship
between age at RC and perioperative
complication rate. The Health Care Utilization
Project, involving 13 964 patients who had
RC, showed that increasing age was
independently associated with in-hospital
mortality after RC (odds ratio 1.05; 95% Cl
1.03-1.07) [88]. Similarly, a study of 2538
RC patients from the American College

of Surgeons National Surgical Quality
Improvement Program found that increasing
age was independently associated with

an increased risk of any postoperative
complication after RC (odds ratio 1.3; 95% Cl
1.2-1.5) [89]. Reasons for the differences
between such studies are unknown, but might
be related to differences in study populations,
definitions and recording of clinical outcomes
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(i.e. complications), patient selection and
study designs. Perioperative mortality or 30-
day mortality/morbidity that is reported by
many studies is not sufficient to capture

all treatment-related mortality/morbidity.
Expanding the definition of perioperative
mortality to at least 90 days is necessary to
reflect the true health-related quality-of-life
effect of RC. Using data from 5510 patients
treated with partial or RC within four SEER
registries between 1984 and 2004, one study
showed that, at 30, 60 and 90 days after RC,
the perioperative mortality rates were
relatively low at 1.19%, 2.4% and 3.9%,
respectively [90]. Interestingly, age, stage and
histological subtype represented statistically
significant and independent predictors of
90-day mortality.

The combined data show that chronological
age alone is not sufficient to predict the worst
outcomes observed in elderly patients treated
with RC. More importantly, the cumulative
data suggests that chronological age should
not preclude definitive surgical therapy.

Quality of life after RC is an important
consideration. Differences in body image and
urinary, sexual and social function after RC
are still undefined. Elderly patients are offered
primarily an ileal conduit, while the ileal
neobladder is usually reserved for younger
and healthier patients [5,6,91]. One study
found an insignificant trend towards a higher
rate of complications in 85 elderly patients
with an ileal neobladder compared to elderly
patients with an ileal conduit [92]. Another
study of patients with ileal neobladders found
that advanced age does not preclude a good
daytime continence level. However, decreased
long-term reservoir capacity, higher rate

of nocturia, and worse continence status
were noted in elderly patients with ileal
neobladders [93]. In another study, the
continence status at the 5-year follow-up
approached 100% in patients aged <50 years,
vs 90% for those aged >60 years [94]. While
this still represents a very high overall level of
continence in the older population, possible
explanations for the decreased overall level
in the elderly include worsening external
urethral sphincter function [94] and
decreased urethral sensitivity with advancing
age [95]. Similarly, as expected, age and
pre-surgical erectile function are the best
predictors of recovery of erectile function
after RC [96]. Even when older patients do
have RC, they are less likely to have a pelvic
lymph dissection, and if they have the latter,

the extent is more limited than that in
younger patients.

Adding to the complexity and risk for older
individuals is the perioperative use of
systemic chemotherapy. Although
perioperative chemotherapy has been
suggested to improve cancer-specific survival
in patients with muscle-invasive UCB [71-77],
it can also have a deleterious effect on various
organ systems, with potential side-effects
that delay surgery and from which an older
patient might not fully recover. The systemic
agents used can compromise the immune
system and its ability to respond to infection,
and the cardiac, renal, hepatic and pulmonary
functions in their ability to respond to various
physiological challenges during surgery

and in the recovery period afterward.
Furthermore, any pre-existing compromise to
these systems through comorbid conditions
or through the physiological deterioration
that has occurred with ageing might limit the
application of full-dose treatment, thereby
limiting the potential benefit offered by
chemotherapy administered in conjunction
with surgical treatment.

Ongoing treatment for comorbid conditions
such as diabetes, pulmonary disease and heart
disease can also result in various drug
interactions when chemotherapy is
introduced. Chronic diseases, e.g. renal or liver
disease, might alter the pharmacokinetics and
pharmacodynamics of chemotherapeutic
agents. These changes, as well as alterations
in drug absorption, distribution, metabolism
and excretion, can result in greater exposure
to toxicities among older patients with cancer
[97,98]. Consequently, older adults might be
less likely than younger patients to receive
optimal doses of chemotherapy because of
toxicities and complications [55,99,100].
Treatment trials seldom adjust for individual
or multi-organ comorbid conditions
[98,101,102]. Notwithstanding all of these
considerations, radical surgery and systemic
chemotherapy is feasible, safe and effective in
the treatment of adequately selected elderly
patients with UCB.

CONCLUSIONS

In recent years, rates of UCB in women
gradually increased because smoking and
exposure to chemicals has become more
common in women. Nevertheless, UCB is still
predominantly a disease of men. While some
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authors have investigated the potential
relationship between sex hormones and UCB
development and progression, there is, at
present, no convincing evidence for their role.
There is no doubt that men are diagnosed
more commonly with UCB and that women
present at a more advanced stage. Whether
women patients harbour biologically more
aggressive cancers than men remains an
unanswered question. Until research at the
molecular level can help to resolve genetic or
proteomic differences in UCB, clinicians must
change system-related factors that cause
gender-specific inequalities in UCB care.

THE EFFECT OF AGE AND GENDER ON BLADDER CANCE@

increased in the elderly patient, chronological
age should not be viewed as a barrier to
treatment [55]. Itis imperative that healthcare
practitioners and researchers from disparate
disciplines collectively focus efforts towards
gaining a better understanding of what the
consequences of UCB and its treatments are
for older adults, and how to appropriately
meet the multifaceted medical and
psychosocial needs of this growing
population.
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The decision to undergo treatment for cancer
is a compromise between loss of function and
independence on one side, and extension of
life on the other, a compromise complicated
by a host of concomitant issues such as 1
comorbid medical conditions, functional

declines and 'frailty’, family dynamics, and

social and psychological issues. With an 2
ageing population and increased life-
expectancy, greater attention must be

devoted to the development of UCB in the
elderly. Interest must be expanded in the
concomitant age-associated illness burden of 3
older people diagnosed with UCB. Healthcare
professionals must deal with the concurrent
health problems of the elderly, as cancer

occurs frequently in the presence of one or

more other chronic diseases or health

problems. These chronic diseases and

conditions can increase the risk of adverse 4
effects from various treatment interventions.
Thus, a priority in managing UCB is to

integrate concurrent conditions in decision-
making regarding treatment and

multispeciality perioperative care.

The critical factor for the success of treatment

for muscle-invasive UCB in the elderly is

patient selection. Elderly patients, when

treated adequately, tolerate and respond well

to cancer treatment [103]. The treatmentand 6
management decisions for older patients

should be guided by treatments for comorbid
conditions, organ function, frailty and

cognitive status. Each age cohort brings

a wide range of comorbid conditions, 7
depressive affects, physical, social and

cognitive limitations, and other indicators of
frailty and associated indications of organ
decrements and geriatric syndromes. It is 8
important to understand how variations in

each of these indicators accompanies and
successively changes in older patients. While 9
perioperative morbidity and mortality are
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