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ABSTRACT

Bladder cancer is an extremely common cancer that primarily affects
individuals aged .65 years. In caring for patients with bladder
cancer, clinicians must also consider care of older persons in general.
Management of muscle-invasive bladder cancer (MIBC) involves
multidisciplinary treatment planning, because curative-intent therapy
includes either surgery or radiation, with consideration of the role of
systemic therapy. As clinicians develop a treatment plan, considering
a geriatric oncology perspective may enhance patient care and in-
fluence outcomes for this large and growing population. Similarly,
treatment plan development must also consider aspects unique to an
older patient population, such as altered organ function, increased
comorbidity, decreased functional reserve, and perhaps altered
goals of treatment. Thus a thorough evaluation inclusive of disease
assessment and geriatric assessment is essential to care planning.
Population-based data show that as patients with MIBC age, use of
standard therapies declines. Given the complexities of coordinating a
multidisciplinary care plan, as well the complexities of treating a
heterogeneous and potentially vulnerable older patient population,
clinicians may benefit from upfront assessments to inform and guide
the process. This review highlights the unique treatment planning
considerations for elderly patients diagnosed with MIBC.
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Bladder cancer is primarily seen among elderly in-
dividuals, with a median age at diagnosis of 73 years
and most patients aged 65 to 85 years. It is the fourth
leading cause of cancer-related death among men
aged .80 years.1 Thus, clinical care planning must
include assessments and considerations unique to an
older patent population. Bladder, or urothelial, cancer
can be separated into 2 distinct stages: superficial and
muscle-invasive. Management of muscle-invasive blad-
der cancer (MIBC) should include treatment planning
from multiple disciplines, such as surgical urologic
oncology, medical oncology, and radiation oncology.
As clinicians develop treatment plans, considering
a geriatric oncology perspective may enhance pa-
tient care and influence outcomes for this large and
growing population.

MIBC includes stage II and III bladder cancer, in-
cluding disease that invades the muscularis propria and
can extend through the depth of the bladder and into
the extravesicular tissue. Some patients may also have
regional lymph node involvement. In general, this is a
curable condition with the use of multimodal therapy.
This includes treatment of the primary bladder tumor
by either surgical removal of the tumor and bladder, or
irradiation of the bladder. In addition, treatment in-
cludes an estimation of risk of recurrence or metastasis
that may require intensification with systemic therapy
to aid in management. The standardized approach, for
patients with adequate fitness for therapy, includes
neoadjuvant chemotherapy (NAC) followed by radical
cystectomy (RC) and an extended lymph node dissec-
tion. In addition, trimodality therapy (TMT) includ-
ing maximal transurethral resection of bladder tumor
(TURBT) followed by combined chemotherapy and ra-
diotherapy (RT) may be appropriate for select patients.
Determination of TMT versus NAC followed by surgical
resection is often dictated by patient health, frailty, and
preferences.

Care planning is a complex process for patients
with bladder cancer given their advanced age, increasing
incidence of comorbid conditions, and functional de-
cline. MIBC is a significant health condition associated
with local symptoms and morbidity as well as a high
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risk of mortality.2 Population-based data show that
as patients age, use of standard therapies declines
in MIBC.3 Given the complexities of coordinating a
multidisciplinary care plan, as well the complexities
of treating a heterogeneous and potentially vulnerable
older patient population, clinicians may benefit from
upfront assessments to inform and guide the process.
This review highlights the unique treatment plan-
ning considerations for elderly patients diagnosed with
MIBC.

Geriatric Assessment
Clinicians must consider the significant risks associated
with the treatment of muscle-invasive disease and the
potential vulnerabilities that mount through the
physiologic aging process in determining the appro-
priate treatment plan with patients. Each older patient
with cancer should undergo a geriatric assessment to
help determine a patient’s functional age. Traditionally,
candidacy for cancer treatment has been evaluated
through a standard history and physical examination,
assessment of comorbid medical conditions, and per-
formance status based on ECOG score or the Karnofsky
performance scale. However, a more detailed evaluation
using the comprehensive geriatric assessment (CGA) can
uncover underlying vulnerabilities that inform the po-
tential risks of therapy. In addition to evaluating overall
health, the CGA includes an assessment of cognition.
Cognitive ability can predict whether a patient can en-
gage in care planning and help understand noncancer
life expectancy in the setting of multimorbidity. The
CGA provides critical information to help ground the
approach to treatment planning and has been shown to

improve satisfaction with communication for patients
and families.4

The CGA evaluates functional status and fall
history, comorbidity, cognition, depression, nutrition,
social support, and additional geriatric syndromes using
validated tools (Table 1). Multiple studies have found
that the CGA is more sensitive than performance status
in determining functional impairment and risks associ-
ated with chemotherapy or surgery.5 The CGA can uncover
age-related issues in up to 50% of patients, including
functional, cognitive, or nutritional deficiencies.6 As a re-
sult, the CGA can detect issues in the elderly population
thatmay become increasingly significant during treatment,
and are potentially modifiable in many instances. Multiple
consensus groups, including NCCN, ASCO, and the
International Society of Geriatric Oncology (SIOG), have
recognized the utility of the CGA in gathering upfront
information on the geriatric health of older patients.

Given the time-intensive nature of the CGA,
physicians may start with simpler screening tools.
For example, ASCO7 and the NCCN Clinical Practice
Guidelines in Oncology for Older Adult Oncology8

recommend a minimum assessment of function,
comorbidity, falls, depression, cognition, and nutri-
tion, and delineates efficient and effective options for
screening. Three initial tools include the Triage Risk
Screening Tool (TRST), Geriatric 8 (G8), and Vulnerable
Elders Survey-13 (VES-13).9,10 These brief question-
naires cover 5 to 13 items, take only minutes to
complete in clinic, and have been used to uncover
certain deficits associated with increased risk of mor-
bidity and mortality in elderly patients receiving cancer
treatment. Beyond the domains covered in a geriatric

Table 1. Geriatric Assessment Domains and Validated Tools

CGA Domain Simplified Screening to Prompt Full Assessment Examples of Validated Tools to Fully Assess Domain

Function Dependence in 1 IADL
$1 falls in the last 6 months

Reported function
ADL and IADL

Physical function
Timed Get Up and Go59

Hand grip strength

Comorbidity 1 serious or 3 chronic medical problems Charlson comorbidity index60

Cumulative Illness Rating Scale-Geriatric61

Cognition Zero words recalled on mini-cog Mini-Mental Status Examination62

Blessed Orientation-Memory-Concentration Test63

Depression Score .5 on geriatric depression scale 15-item screen Geriatric Depression Scale
Patient Health Questionnaire-964

Nutrition BMI ,21 kg/m2 or 10% weight loss in 6 months Mini Nutritional Assessment65

Simplified Nutritional Appetite Questionnaire66

Social support Lives alone or without family in state MOS Social Activity Survey67

MOS Social Support Survey

Polypharmacy $5 medications AGS Beers Criteria68

STOPP/START criteria69

Abbreviations: ADL, activity of daily living; AGS, American Geriatrics Society; BMI, body mass index; CGA, comprehensive geriatric assessment; IADL, instrumental
activity of daily living; MOS, Medical Outcomes Study; STOPP/START, screening tool of older people’s prescriptions/screening tool to alert to right treatment.
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screening tool, a measured functional assessment
and chemotherapy toxicity tools enhance the ability
to predict the risk of toxicity associated with therapy.11–13

Predicting complication risks from surgery is also im-
portant when considering multidisciplinary care, and
evaluation of characteristics as simple as lean body
mass may predict perioperative complications.14 Vul-
nerabilities uncovered through screening can then
trigger the need for a CGA with interdisciplinary col-
laboration involving geriatrics, nutrition, social work,
and rehabilitative specialists.

The CGA helps determine functional rather than
chronologic age and can inform treatment decisions to
avoid undertreatment or overtreatment. Cancer therapy
may be altered in 25% to 50% of patients based on the
CGA. Some deficits uncovered by the CGA may be
modifiable or emphasize the need for additional support
services. Patients can be stratified into 1 of 3 categories:
fit, vulnerable, or frail (Figure 1). A better assessment of
a patient’s functional age and longevity can help direct
more appropriate treatment on an individual basis.

Surgical Treatment
RC has long remained the principal treatment of MIBC.15

RC includes bladder removal along with the prostate or
female reproductive organs and pelvic lymph nodes
with creation of a urinary diversion. RC is well-known
to be associated with frequent complications (60%)

and readmissions (30%).16 There is a relatively low risk
of death due to the surgery itself, yet patients face a
prolonged recovery period of months. In addition, there
is an increased risk of geriatric events (falls, continence
changes, delirium) in any patient admitted to the hospital
for a surgical procedure requiring weeks of recovery.17

Although RC in the elderly is associated with significant
morbidity, a long recovery, and reported worse overall and
cancer-specific survivals, these are seen more frequently
in patients aged .80 years.18 Despite the associated
morbidity, RC is still a reasonable option in properly
selected patients who have undergone preoperative
counseling and geriatric screening.19 In a recent sys-
tematic review, Fonteyne et al18 evaluated overall sur-
vival (OS), cancer-specific survival, and morbidity after
curative treatment in patients withMIBC aged.70 years.
They noted a decrease in OS after RC in association with
advancing age, yet attributed this to the overall limited
life expectancy and general frailty of the population
rather than the surgical procedure. The cancer-specific
survival in patients aged.80 years was alsoworse than in
younger patients, suggesting that in the very old itmay be
a combination of age and disease itself that contribute to
worse outcomes. The authors of this review concluded
that the risk of dying from bladder cancer often out-
weighs the risks of treatment.18 However, treatment with
RC should be more discerning for those aged .80 years
and considered in conjunction with objective data, such
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Figure 1. Algorithm for treatment of muscle-invasive bladder cancer in elderly patients.
Abbreviations: NAC, neoadjuvant chemotherapy; RT, radiotherapy; TURBT, transurethral resection of bladder tumor.
aBladder-preserving trimodality therapy is not recommended for patients with hydronephrosis, extensive/multifocal carcinoma in situ, or tumor .6 cm. The tumor
should be amenable to visually complete/maximal TURBT. Intensity of trimodality therapy may be altered based on patient functional status.

JNCCN.org | Volume 18 Issue 6 | June 2020 785

REVIEWElderly Patients With Invasive Bladder Cancer

http://www.JNCCN.org


as CGA findings and life expectancy estimates.18,20 These
data highlight the need for a CGA, because it has been
shown to independently influence cancer treatment
plans,21 with prospective studies evaluating the impact
on outcomes still needed.

Localized MIBC is associated with a risk of pro-
gression to more advanced life-limiting disease as well as
significant symptoms of primary tumor growth. This is a
high-risk condition that can cause multiple symptoms if
left untreated. Without definitive therapy, patients may
only have 2 years of life expectancy. TURBT remains
integral for the diagnosis of bladder cancer. In addition, it
is often part of a comprehensive management strategy
for MIBC. Reduction in tumor burden and aggressive
TURBT can be key in TMT as well as palliative man-
agement for older adults not able to tolerate additional
treatments.22 TURBT is often performed without general
anesthesia and under local spinal blocks by the anesthesia
team. This remains an option for patients who are too frail
for definitive surgery, have a life expectancy,2 years and
are thus more likely to die of an illness other than their
cancer, or have decided to forego definitive therapy for
personal decisions. The decision for localized therapy in
MIBC is complex. This is a high-risk cancer with high-risk
treatments, and thus the CGA and preoperative assess-
ment are important to inform these discussions.

It is important to recognize that available data support
the acceptability of RC in terms of safety and efficacy in
properly selected older patients cared for at high-volume
centers.23–25 Robotic surgery and the adoption of enhanced
recovery after surgery (ERAS) principles continue to
improve the postoperative recovery and quality of life in
patients undergoing RC, and will remain key in peri-
operative management of the older surgical patient.26

Robot-assisted laparoscopic RC (RARC) is an evolving
technology, but may aid in the surgical management
of older patients undergoing RC and ultimately their
recovery.27,28 RARC has become an acceptable alternative
to open surgery. Two randomized controlled trials have
demonstrated no difference in oncologic outcomes.29,30

Specifically, RARC may benefit older patients compared
with open RC, because RARC may be associated with an
easier recovery with less pain, less blood loss, and shorter
hospital stays.31–33 Open cystectomy is also a reasonable
option, especially if the primary tumor may be removed
without an extended surgery requiring prolonged
anesthesia. Ultimately, patients will be fit for surgery
or not, and the exact technique can be discussed within
the high-volume center.

ERAS pathways for cystectomy have become gradu-
ally more popular to aid in patient recovery after surgery.22

Important components of ERAS for patients undergoing
RC include patient education, prehabilitation, carbohy-
drate loading, maintenance of euvolemia, maintenance

of normothermia, early enteral feeding, early mobili-
zation, opioid avoidance, multimodal pain control, and
venous thromboembolism prevention.26 The compo-
nents aim to help alleviate the physical and psychologic
stress associated with RC.26 A recent meta-analysis of
ERAS pathways reported a reduction in complications
and length of hospital stay.34

Incorporation of upfront risk assessment specific to
older patients, surgical techniques tailored to older pa-
tients, and enhanced recovery pathways allow clinicians
to tailor care for this vulnerable population, which may
prolong survival and improve quality of life.

Perioperative Chemotherapy
Most older patients with MIBC do not receive NAC de-
spite strong recommendations from expert consensus
panels, such as the NCCN Bladder Cancer Guidelines
Panel.35 An analysis of patients with stage II–IV MIBC in
the National Cancer Database (NCDB) from 2003
through 2007 showed that only 34% of these patients
receive any chemotherapy, and that the rates decline
as age increases.3 A SEER database analysis of patients
aged $66 years from 1992 through 2002 also demon-
strated low rates of chemotherapy administration; only
18% to 22% of patients with invasive and resectable
disease received chemotherapy within 6 months of di-
agnosis.36 Older patients are underrepresented in clinical
trials, and thus application of trial data to elderly patients
with bladder cancer is inherently limited. It is unclear
whether these low rates of treatment reflect age bias or
concern for toxicity. However, a retrospective analysis
performed in the United Kingdom from 2005 through
2012 suggests that patients aged .70 years treated with
NAC and RC had similar disease-free survival (DFS)
compared with their younger counterparts.37 Patients
should be assessed based on physiologic rather than
chronologic age, with use of the CGA to determine
candidacy for chemotherapy.

A seminal prospective, randomized clinical trial
demonstrated the benefit of cisplatin-based combina-
tion NAC over surgery alone. Grossman et al38 examined
317 patients (median age, 63 years) from 1987 through
1998 in a multicenter trial comparing MVAC (meth-
otrexate, vinblastine, doxorubicin, and cisplatin) NAC
versus RC alone, and found a significant improvement in
median OS for MVAC 1 RC (77 months) versus RC alone
(46 months). Given the toxicity of conventional MVAC,
a dose-dense regimen (ddMVAC) with growth factor
support has been developed and has demonstrated
similar or better response rates with a more tolerable
side-effect profile.39 A retrospective analysis of 656 patients
with a median age of 63 years examined gemcitabine and
cisplatin (GC) versus MVAC40 and found that pathologic
complete response and OS were not significantly different
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between the regimens. Although these regimens have not
been compared prospectively in the neoadjuvant setting,
both ddMVAC and GC are widely recommended and
accepted options for patients.

In older patients, the toxicity of chemotherapy must
be considered in terms of decreased marrow reserve
and altered organ function. The backbone of therapy is
treatment with cisplatin, which is reliant on adequate
organ function—especially renal function. Carboplatin
is not equivalent to cisplatin in bladder cancer and
should not be used in perioperative chemotherapy.40

Consensus criteria for cisplatin ineligibility are available
to guide clinicians considering cisplatin therapy
(Table 2).41 Whether based on cisplatin ineligibility or
other vulnerabilities, many older patients do not re-
ceive NAC despite evidence supporting its role in im-
provement of disease control.42 However, data would
suggest similar efficacy of platinum-based chemo-
therapy in a properly selected population.37 Through
patient discussion and geriatric-specific assessment, the
rates of NACmay better alignwith the true goals andfitness
of this population. If patients are considering curative-
intent cystectomy, are eligible for cisplatin chemotherapy
based on the criteria, and are generallyfit for chemotherapy
based on a geriatric health screen, then NAC should be
offered. If patients are at risk for considerable toxicity with
chemotherapy, based on a chemotherapy toxicity calcu-
lator, then they may opt for surgical resection and dis-
cussion of the role of adjuvant therapy based on the
pathologic risk identified at the time of surgery.

For patients who do not receive NAC, adjuvant
therapy is occasionally considered. Studies examining
adjuvant chemotherapy for bladder cancer have been
limited by failure to accrue patients, and are thus un-
derpowered for any definitive recommendations. These
trials failed to fully accrue partly because patients expe-
rienced difficulty in recovering completely from cys-
tectomy in order to initiate adjuvant therapy in a timely
manner. However, an updated systemic review andmeta-
analysis in 2013 that analyzed data from 9 trials with
a total of 945 patients suggested an improvement in
OS and DFS.43 Finally, an observational NCDB study

demonstrated a potential OS benefit for adjuvant che-
motherapy.44 Currently, no prospective studies have
compared neoadjuvant versus adjuvant chemotherapy.
Despite the lack of strong evidence, it is reasonable to
consider adjuvant chemotherapy in patients with lymph
node involvement, or at least T3 status, who did not re-
ceive NAC but are felt to be cisplatin candidates after
surgery. This is likely a small population of elderly pa-
tients, given the changes in health status that occur
postoperatively in a population with less functional re-
serve. Therefore, NAC should be recommended when-
ever possible, although adjuvant cisplatin-based therapy
is a reasonable option in older patients with MIBC, ad-
equate organ function, sufficient functional status, and
an interest in maximal curative-intent therapy.

Combined Modality Therapy
An alternative therapy with curative potential is TMT
with a maximal TURBT, and RT with concurrent che-
motherapy (CRT). Because bladder cancer is a disease of
older patients, and patients may have additional car-
diopulmonary conditions, there is a significant risk of
perioperative morbidity and mortality associated with
RC. Even at high-volume centers this risk is not trivial,
with a 2.5% risk of mortality.45,46 High-level data for TMT
and associated outcomes are lacking for a consistent
radiation delivery method, radiosensitizer, and com-
parison groups. However, pooled analysis from the
Massachusetts General Hospital and NCI cooperative
group setting shows a 69% complete response rate and
5-year disease-specific survival rate of 71%.47,48 A multi-
institutional retrospective evaluation of CRT or RC in
patients aged $80 years treated in 1988 through 2015
showed that survival rates were similar for the 2 treatment
groups, with disease progression primarily influencing
survival.49 Institutional knowledge and experience with
TMT cannot be discounted, given that ,10% of patients
with MIBC receive RT.22 Yet experts in the field recognize
the utility of TMT in patients who desire bladder pres-
ervation and/or are medically unfit for surgery.35 Notably,
there are particular disease features that limit the ef-
fectiveness of TMT, such as diffuse carcinoma in situ,
a bulky primary tumor, bladder dysfunction, and
hydronephrosis. In addition, the comparable out-
comes were based on the fact that 10% to 15% of patients
may still require salvage cystectomy.50 Thus, patients who
opt for this approach as an alternative to surgery with
similar disease-control rates must understand that these
data are most comparable in patients who are cystectomy
candidates. One must also consider that postradiation
cystectomy is feasible yet potentially more morbid than
cystectomy alone.

When offered with curative intent, TMT is quite
intensive. Use of RT in MIBC can be adapted to a

Table 2. Criteria for Cisplatin Ineligibility
Performance status ECOG $2; KPS #60%–70%

Renal function Creatinine clearance ,60 mL/min

Hearing Hearing loss of 25 dB at 2 contiguous
frequencies; CTCAE grade $2

Neuropathy CTCAE grade $2

Heart function NYHA class $III

Abbreviations: KPS, Karnofsky performance status; NYHA, New York Heart
Association.
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palliative approach, which may be more applicable in an
older patient population with identified vulnerabilities
requiring therapy modification. Such considerations
include a hypofractionated course of RT and a more
tolerable radiosensitizer, such as gemcitabine or pacli-
taxel. In a population with competing comorbid condi-
tions, thismay offer disease control for those with shorter
life expectancy overall. This modified therapy may im-
prove progression-free survival and offer palliation of
local symptoms; without direct comparison, we cannot
comment on its efficacy compared with true TMT. A CGA
and patient discussion are essential when deciding on
surgical resection versus irradiation of a muscle-invasive
tumor. Understanding local symptom control, long-term
prognosis, and patients’ values and concerns can help
guide physicians and patients in this shared decision.

In the curative setting, cisplatin is the preferred
radiosensitizer, yetmany patients are cisplatin-ineligible.
As stated earlier, there are clear criteria for cisplatin eligi-
bility. Additional data support the use of mitomycin/5-FU,
paclitaxel, and gemcitabine.51,52 These studies included
older patients and had acceptable rates of toxicity. There
is an ongoing prospective effort evaluating CRT with or
without a checkpoint inhibitor, and will certainly con-
tribute to the understanding of outcomes in this patient
population (ClinicalTrials.gov identifier: NCT03775265).
This trial allows for physician choice in radiosensitizer,
and thus may be tailored to the heterogeneity of this
patient population and potentially allow for enrollment
of patients with demographics reflective of the true
MIBC population.

Future Considerations
Improvements in proper assessment and support of
patients with MIBC (such as preoperative physical
therapy) may lead to better outcomes for these patients
in the future. This includes ensuring that patients and
their family and/or caregivers are able to participate in
discussions of their goals and priorities and align these
with the proposed treatment options. These discussions
would be enhanced by trial data that are more applicable
to the older patients seen most often in the clinic setting.
Outcomes of trials inclusive of older patients should
include measures beyond OS, as posited by many geri-
atric oncology experts.53 Impairments identified through
CGA place patients at higher risk for chemotherapy
toxicity, further functional decline, increased mortality,
and potentially burdensome healthcare utilization.54,55

Routinely communicating CGA results to oncologists has
been shown to improve patient and caregiver satisfaction
with the quality of communication in treatment planning.4

Data have shown that a CGA regularly results in an
alteration of a treatment plan, yet how this affects

additional outcomes remains an area of scientific
opportunity, with ongoing clinical trials examining
this question.56 As bladder cancer research expands, it
is paramount to design research protocols allowing
for altered organ function, comorbid conditions, and
mildly reduced functional status if scientific un-
derstanding is to be applied to those most commonly
affected by this important cancer. In addition, on-
going research into non–platinum-based perioperative
therapy may also improve outcomes. Checkpoint in-
hibitors are approved for the treatment of metastatic
bladder cancer based on survival benefits not previously
seen in this population.57 These agents have been shown
to be generally safe and effective in the elderly, and may
offer improved tolerability in vulnerable patients and a
platinum alternative for those not otherwise eligible for
perioperative therapy. Many ongoing trials are explor-
ing the use of checkpoint inhibition based on early-
phase studies that have shown promising results
(ClinicalTrials.gov identifiers: NCT00362713, NCT02845323,
NCT02365766, NCT02451423).58 Further understanding of
molecular and histologic subtypes of bladder cancer,
and their potential prognostic and predictive outcomes,
will improve discussions on the risks and benefits of
therapeutic decisions.

Conclusions
Older persons with bladder cancer are a distinct and
heterogeneous population requiring a tailored ap-
proach to care. Engaging in goals- and values-based
care-planning discussions and assessing the geriatric
health of a patient allow clinicians to determine a care
plan that is most appropriate and possible. Older
patients can be considered for NAC, RC, and TMT with
the intent to cure their significant cancer. Additionally,
through improved representation of this patient pop-
ulation in trials designed for patients with comorbid
conditions, altered organ function, and decreased per-
formance status, clinicians can engage in more informed
discussions of the potential risks and benefits of therapy.
To continue to advance the care of persons with bladder,
or urothelial, carcinoma, we must advance the options
for and representation of this large and growing
population.
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