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Abstract 

Muscle-invasive bladder cancer (MIBC) typically affects older adults, with a median age 

at diagnosis of 73.   Due to its aggressive disease course, definitive treatment is required.  With 

curative-intent treatment, patients with muscle-invasive bladder cancer have an overall survival of 

ranging from 48-57% with a cancer-specific survival ranging from 52-71% at 5 years.   

Radical cystectomy (RC) +/- neoadjuvant chemotherapy (CHT) has been considered a 

standard of care for MIBC. However, RC carries a high incidence of perioperative complications, 

including a mortality rate of 1.5-3%.  In addition, many elderly patients with bladder cancer suffer 

from additional comorbidities, prohibiting RC.  These patients are often not offered other curative 

treatment options.  Untreated patients with MIBC are at a very high risk of mortality, with five-

year overall survival and cancer-specific survival of approximately 5% and 14%, respectively.  

Tri-modality therapy (TMT), incorporating maximal transurethral bladder tumor resection, 

radiotherapy, and CHT, is efficacious with a relatively low incidence of major toxicity for MIBC. 

As a result, TMT has been acknowledged as a viable alternative to RC, and an attractive option 

for elderly patients who often have major medical comorbidities and/or prefer bladder-

preservation. 

The object of this review is to discuss the utility, rationale, and efficacy of TMT in elderly 

patients, which can offer a curative treatment for life-threatening MIBC but also safeguard the 

quality of life with organ-preservation. 
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1 Introduction 

Bladder cancer is the second most 

common malignancy of the genitourinary tract, 

representing 4.4% of new cancer cases in the 

United States in 2021.1  Elderly patients are 

disproportionally affected by bladder cancer 

with a median age at diagnosis of 73.2   While 

the majority of bladder cancers present as 

superficial tumors, 21% are muscle-invasive 

and non-metastatic at the time of diagnosis, 

requiring definitive treatment due to their 

aggressive disease course.3   

With curative-intent treatment, patients 

with muscle-invasive bladder cancer (MIBC) 

have an overall survival of ranging from 48-

57% with a cancer-specific survival ranging 

from 52-71% at 5 years.4-7  Radical cystectomy 

(RC) +/- neoadjuvant chemotherapy (CHT) 

has been considered a standard of care for 

MIBC in the United States. However, RC 

carries a high incidence of perioperative 

complications, including a mortality rate of 

1.5-3%.8, 9  In addition, many elderly patients 

with bladder cancer suffer from additional 

comorbidities, prohibiting RC.  These patients 

are often not offered other curative treatment 

options.10  Untreated patients with MIBC are at 

a very high risk of mortality, with five-year 

overall survival and cancer-specific survival of 

approximately 5% and 14%, respectively.7  

Over the years, a growing number of studies 

have reported that tri-modality therapy (TMT), 

incorporating maximal transurethral bladder 

tumor resection (TURBT), radiotherapy (RT), 

and CHT, is efficacious with a relatively low 

incidence of major toxicity for MIBC. As a 

result, TMT has been acknowledged as a 

viable alternative to RC, and an attractive 

option for elderly patients who often have 

major medical comorbidities and/or prefer 

bladder-preservation. 

In this review, we describe the utility, 

rationale, and efficacy of TMT in elderly 

patients, which can offer a curative treatment 

for life-threatening MIBC but also safeguard 

patient quality of life with organ-preservation.  

2 Radical Cystectomy +/- Neoadjuvant 

Chemotherapy for Bladder Cancer 

In the United States, RC +/- 

neoadjuvant CHT is the most commonly 

utilized curative approach for MIBC.11  RC 

involves en bloc resection of the bladder as 

well as removal of the prostate and seminal 

vesicles in men or removal of the uterus, 

ovaries and part of the vagina in women.  In 

addition, a bilateral pelvic lymphadenectomy 

is generally performed.  The options for 

urinary tract reconstruction include incontinent 

conduit diversions, continent cutaneous 

diversions, and orthotopic neobladders.12   

Neoadjuvant, cisplatin-based CHT is 

generally added for patients being treated with 

RC.  The phase III SWOG 8710 clinical trial 

demonstrated that the addition of three cycles 

of methotrexate, vinblastine, doxorubicin, and 

cisplatin (M-VAC) increased the likelihood of 

achieving no residual cancer in a cystectomy 

specimen, which was associated with 

improved overall survival.  In this study of 307 

patients with median age of 63 years, the use 

of neoadjuvant CHT increased the 5-year 

overall survival from 43% to 57%.6  Of note, 

the 5-year overall survival was significantly 

worse for patients with ≥ 65 years old than 

those < 65 years old (42 % vs. 61%, 

respectively).13 Although the use of M-VAC 

did not adversely affect a patient’s chance of 

undergoing RC, nor did it increase the risk of 

death or complications related to RC, at least 

one third of patients treated with neoadjuvant 

M-VAC developed severe hematologic or 

gastrointestinal effects.  As M-VAC is a toxic 

regimen, especially for frail patients, an 

alternative neoadjuvant CHT regimen of 

gemcitabine and cisplatin (GC) has been 

explored.  Dash et al reported similar rates of 

pathologic complete response in patients 

treated with four cycles of neoadjuvant GC, 

compared to historical controls treated with M-

VAC.  In addition, a higher percentage of 

patients received all intended cycles of GC, 

compared to M-VAC.14, 15  Despite the greater 
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tolerability of GC, many frail patients are still 

unable to tolerate neoadjuvant or adjuvant 

CHT. 

 

2.1 Morbidity, Mortality, and Quality of Life 

after Radical Cystectomy 

RC carries a high incidence of 

perioperative complications with a mortality 

rate of 1.5-3% in all patients.8, 9  Due in part to 

comorbid conditions, the 90-day mortality 

increases to 6.4%, 10.1%, and 14.8% in 

patients ages 65-69, 70-79, and 80 or older, 

respectively.9   

In addition to a high perioperative 

mortality rate, it has been reported by Shabsigh 

et al that more than half of patients experience 

a perioperative complication within 90 days of 

RC.8  Although most complications were 

Clavien grade 1-2, which comprises the need 

to use oral medications, bedside intervention, 

intravenous medications, total parenteral 

nutrition, enteral nutrition, or blood 

transfusion, 13% of patients suffered from 

grade 3-5 complications, which include the 

necessity of procedures or additional 

operations, residual disability requiring major 

rehabilitation, organ resection, or death.16 

The prevalence and extent of surgical 

morbidity from RC has been recently reported 

in a phase III study of 350 patients, comparing 

open RC versus robot-assisted RC.17 In this 

study, the median patient age was 67 years for 

open RC and 70 years for robot-assisted RC. 

Only patients that were deemed medically fit 

for RC and had no history of previous open 

abdominal or pelvic surgery were eligible for 

the study. Even in this group of patients with 

good performance status and medical 

condition, the 90-day mortality rate was 3% for 

each type of RC. Modified Clavien-Dindo 

grade 1-5 adverse events at 90 days were 

observed in 69% and 67% in the open RC and 

robot-assisted RC group, respectively. The 

four most common perioperative 

complications were urinary tract infection 

(26% for open RC vs. 35% for robot-assisted 

RC), ileus (20% vs. 22%), acute renal failure 

(13% vs. 11%), and sepsis (11% vs. 10%). The 

rate of serious grade 3-5 adverse events was 

22% for each type of RC.   

Another factor to consider when 

determining whether to undertake RC or to 

pursue an alternative treatment is the potential 

impact of RC on quality of life, especially for 

elderly patients who often have multiple 

medical comorbidities and invariably confront 

competing mortality risks from other causes. 

The detrimental effect of RC on quality of life 

can be considerable in elderly patients.  In a 

study including patients 65 or older enrolled on 

Medicare Advantage managed care plans with 

newly diagnosed bladder cancer, the Medicare 

Health Outcomes Survey (MHOS) was 

analyzed to evaluate the impact of bladder 

cancer diagnosis and treatment on health-

related quality of life.18  Patients who 

underwent cystectomy reported significant 

declines in physical, mental, and social health-

related quality of life (HRQoL) over time 

compared to control subjects without cancer. 

 

3 Tri-modality therapy 

 TMT incorporates a TURBT, which is 

maximal bladder tumor debulking, followed 

by RT and concurrent CHT.19   Although not 

widely utilized in the United States, TMT has 

been acknowledged as an effective and viable 

alternative treatment for MIBC in recent years. 

Attractiveness of TMT stems from three 

practicalities: 1. It offers a curative treatment 

for MIBC with organ-preservation, 2. It is 

generally well-tolerated, even in elderly or frail 

patients, and its adverse effect on quality of life 

is at least equal or less than that of RC, 3. Even 

if a patient suffers a local tumor recurrence 

after TMT, RC is still available as a salvage 

treatment.  

There has been no phase III study 

comparing RC with TMT. Thus, the data 

comparing RC with TMT come from 

retrospective studies and a systemic review 

with meta-analysis, and are hampered with 
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multiple inherent shortcomings.  In a 

retrospective study from the multi-disciplinary 

bladder cancer clinic of the Princess Margaret 

Cancer Center, oncologic outcomes were 

compared between RC and TMT, using a 

propensity score match.20 Patients were 

matched, based on age, gender, clinical T 

stage, clinical N stage, the presence or absence 

of concurrent carcinoma in situ, the presence 

or absence of hydronephrosis, Eastern 

Cooperative Oncology Group performance 

status, Charlson comorbidity score, and 

treatment date. In this matched-cohort analysis 

of 112 patients (56 treated with RC vs. 56 with 

TMT) with a median follow-up of 4.51 years, 

there was no difference in overall survival 

(64.3% alive in RC vs. 60.7% alive in TMT, 

p=0.84), and 5-year disease-specific survival 

(73.2 % for RC vs. 76.6% in TMT, p=0.49).  

In addition, over the last 30 years, 

multiple prospective studies have shown that 

TMT can yield equivalent long-term disease 

control and overall survival for well-selected 

patients, compared to the outcomes of patients 

treated with RC +/- CHT.4, 5, 21, 22  In a pooled 

analysis of 6 RTOG (Radiation Therapy 

Oncology Group) prospective studies, long-

term outcomes of TMT were reported for a 

cohort of 468 patients with median age of 66 

years.5 With a median follow-up of 4.3 years, 

5-year overall and disease-specific survival 

were 57% and 71%, respectively. The 5-year 

estimated rates of muscle-invasive local 

recurrence, non-muscle-invasive local 

recurrence, and distant metastasis after TMT 

were 13%, 31%, and 31%, respectively. In a 

subgroup analysis, elderly patients with age ≥ 

75 years had similar rates of completion of RT 

dose of ≥ 60 Gy, bladder preservation, and 

disease-specific survival, in comparison with 

younger patients. This notable result suggests 

that TMT should be considered for elderly 

patients who are not medically suitable for RC 

or desire to pursue organ-preservation.  

Several studies have demonstrated that 

TMT is generally well-tolerated, even among 

elderly patients or those who are poor surgical 

candidates due to other medical 

comorbidities.11, 23-25 Our group reported a 

retrospective study of 84 elderly patients who 

received TMT or RT alone for MIBC.  Median 

patient age in the study was 81 years (range: 70 

– 94).  Only 29% were considered to have both 

medical fitness to withstand RC and a 

surgically resectable bladder tumor; 61% had a 

surgically resectable tumor but were medically 

unfit for RC; 7% were both surgically 

unresectable and medically unfit for RC; 2% 

were medically fit, but had a surgically 

unresectable tumor. In this elderly, medically 

compromised population, 73% (60 patients 

with concurrent CHT and 1 patient with 

neoadjuvant CHT) were still able to undergo 

TMT, while 27% (23 patients) received RT 

alone.24 

Another appealing aspect of TMT is 

the availability of salvage treatment options in 

the event of post-treatment local tumor 

recurrence. While TMT offers an opportunity 

to preserve one’s own native bladder, the 

prospect of having RC as a salvage treatment 

for post-TMT local tumor recurrence is not 

lost.  This makes TMT particularly appealing 

to elderly patients who frequently prefer to 

avoid a major surgical intervention, if possible, 

in their late life. Local tumor recurrence in the 

bladder after TMT can be either non-muscle-

invasive or muscle-invasive. Non-muscle-

invasive local recurrence may not require RC 

and can be managed with TURBT +/- 

intravesical therapy.26  When local tumor 

recurrence is muscle-invasive, RC is the only 

viable salvage treatment option.  The rate of 

salvage RC has been reported ranging from 11-

42%.4, 5, 22, 27  

In the phase III BC2001 clinical trial 

comparing RT alone versus RT + concurrent 

CHT (RT-cCHT) with fluorouracil (5-FU) and 

mitomycin C (MMC), the rate of cystectomy at 

2 years was 16.8% for the RT group and 11.4% 

for the RT-cCHT group.22 Of the 51 patients 

requiring cystectomy, 41 were for bladder 
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tumor recurrence and 4 were due to late effects 

of RT. In a pooled analysis of 6 RTOG 

prospective studies of TMT, 100 (21%) of a 

cohort of 468 patients ultimately underwent 

RC.5 Of these patients, 62% required 

immediate cystectomy for incomplete 

response to induction CHT + RT, 36% 

required salvage cystectomy for post-TMT 

tumor recurrence, and 2% had cystectomy for 

other causes. Among patients undergoing 

either immediate cystectomy for incomplete 

response to induction CHT + RT or salvage 

cystectomy for local recurrence after TMT, the 

5-year overall and disease-specific survival 

were 45% and 60%, respectively. 

 

3.1 Use of Concurrent Chemotherapy in 

Trimodality Therapy 

The BC2001 clinical trial examined the 

effect of adding concurrent CHT (5-FU and 

MMC) to RT for MIBC.22  A total of 360 

patients were randomized between RT-cCHT 

and RT alone. With a median follow-up of 5.8 

years, the study reported that the addition of 

concurrent CHT to RT significantly improved 

locoregional disease-free survival at 2 years: 

67% for the RT-cCHT group vs. 54% for the 

RT alone (p=0.03).  Overall survival at 5 years 

was 48% for the RT-cCHT vs. 35% for the RT 

alone.  In addition, multiple phase II studies 

have reported that the addition of concurrent 

CHT to RT improves locoregional tumor 

control, compared with historic data of RT 

alone.28-37 

Various concurrent CHT regimens 

have been evaluated over the years. A 

cisplatin-based combination CHT or 5-FU + 

MMC have been most widely utilized in 

current clinical practice. For those patients 

with significant medical comorbidity such as 

impaired renal function, alternative CHT 

regimens containing paclitaxel, carboplatin, or 

gemcitabine, either alone or combined with 

other agents have been considered.28, 33-39  

 

3.2 Morbidity and Quality of Life with 

Trimodality Therapy 

TMT, which offers an opportunity to 

preserve one’s own native bladder and to avoid 

a major surgical intervention, comes with its 

own set of adverse events and potential 

detrimental effect on quality of life. Acute 

gastrointestinal (GI) and genitourinary (GU) 

side effects are expected from RT, since parts 

of normal organs adjacent to the bladder and/or 

regional pelvic lymph nodes are exposed to 

radiation. The addition of concurrent CHT can 

independently cause hematologic, renal, GI, or 

neurologic toxicity, and potentially exacerbate 

RT-related side effects such as diarrhea. Acute 

grade 3-4 hematologic toxicity of TMT, 

largely due to the adverse effects of CHT, has 

been reported at a rate of 17% to 29%.22, 40, 41  

Acute side effects of TMT are most commonly 

transitory and resolve over 4-8 weeks 

following the completion of TMT in a majority 

of patients. Late side effects and the effect on 

quality of life are, in general, more important 

concerns to elderly patients who typically 

desire to maintain good quality of life as much 

as possible in their late life.  

Favorable tolerability of TMT is 

described in the previous section, using our 

retrospective study as an example.24 In the 

phase III trial BC2001, the median age of 

patients enrolled on the trial was 71.9 years, 

with a quarter of patients enrolled over the age 

of 76.2.  Despite the advanced age of patients 

enrolled, greater than 95% of patients were 

able to complete the prescribed RT, and 96%, 

94%, and 80% were able to receive at least 

80% of the target MMC, week 1 5-FU, and 

week 4 5-FU doses, respectively.22  In this 

study, acute grade 3 or 4 side effects occurred 

in 36% in the RT-cCHT group, and 27.5% in 

the RT alone (p=0.07). These adverse effects 

were mainly gastrointestinal symptoms. The 

rate of late grade 3 or 4 adverse events at some 

time during follow-up was 8.3% for the RT-

cCHT group and 15.7% for the RT alone 

group, using the RTOG grading system. At 1 
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year following TMT, 3.3% of the RT-cCHT 

group and 1.3% of the RT alone group had 

grade 3 or 4 adverse events, and all these 

adverse events were related to GU symptoms. 

In our retrospective study of elderly patients of 

84 patients, 31% and 5% experienced late 

grade 2 or 3 GU and GI adverse events, 

respectively, using the Common Terminology 

Criteria for Adverse Events version 5; 15% had 

late grade 3 GU adverse events (urinary 

incontinence, radiation cystitis, or ureteral 

obstruction), and 4% had late grade 3 GI 

adverse events (radiation proctitis and stricture 

of sigmoid colon). None had late grade 4 or 5 

adverse events.24 

A urodynamic study of 31 patients 

previously treated with TMT reported 

decreased bladder compliance in 7 patients; the 

remaining 24 patients had normally 

functioning bladders.42  Of those with reduced 

bladder compliance, only about one-third 

reported distressing symptoms.  The reported 

incidence of requiring cystectomy due to 

severe GU toxicity of TMT is very low with 

rates ≤ 2%.22, 27, 32, 38, 40 In the BC2001 study, 

only 4 patients of a total of 360 patients (1.1%) 

required cystectomy due to late toxicity from 

RT.22 

 Quality of life (QoL) considerations are 

a key driver for the appeal of the organ-

preservation approach of TMT, especially for 

elderly patients.  In a cross-sectional study 

investigating QoL, a total of 226 patients who 

had undergone TMT or RC for MIBC were 

surveyed with 6 validated QoL instruments.43 

Among the 173 responders (response rate of 

77%), 64 received TMT and 109 had RC.  The 

median interval from diagnosis to 

questionnaire completion was 9 years for the 

TMT patients and 7 years for the RC patients. 

In a multivariate analysis, the TMT patients 

had better QoL by 9.7 points (out of 100 

points) than the RC patients (p=0.001). The 

TMT patients had significantly better physical, 

role, social, emotional, and cognitive 

functioning (p≤0.04), and better bowel 

function (p=0.02) with fewer bowel symptoms 

(p≤0.05). TMT was also associated with better 

sexual function (p≤0.02) and body image 

(p<0.001). The urinary symptom scores were 

similar between the two groups. The main 

limitations of the study are the lack of baseline 

QoL assessments and potential selection bias, 

which are inherent shortcomings of a cross-

sectional study. Another study compared TMT 

to RC with a Markov model using decision-

analytic modelling.44 This study reported that 

TMT had an incremental gain of 0.59 quality-

adjusted life years (QALYs), compared with 

RC. Sensitivity analyses indicated that this 

gain in QALYs with TMT was largely driven 

by the QoL differences between TMT and RC. 

Patient-reported QoL measures better 

capture the lasting effects patients experience 

from treatment, compared to physician-

reported toxicities.  The BC2001 and BCON 

clinical trials utilized the Late Effects Normal 

Tissue Toxicity Force (LENT)-Subjective, 

Objective, Management, Analytic (SOMA) 

tool to capture patient-reported late urinary and 

rectal dysfunction.45  At two years post-TMT, 

25-28% of patients experienced at least one 

LENT-SOMA bladder or rectal toxicity, with 

3-6% of patients experiencing rectal toxicity 

and 24-25% of patients experiencing bladder 

toxicity.  At five years, at least one late grade 

3-4 toxicity was reported in 32-33% of 

patients, with 3-7% experiencing rectal 

toxicity and 30-31% experiencing bladder 

toxicity.  BC2001 also collected HRQoL 

utilizing the Functional Assessment of Cancer 

Therapy-Bladder (FACT-BL) questionnaire.  

This study found that HRQoL declined at end 

of treatment, but recovered to baseline score at 

6 months and remained similar or improved 

from baseline in two-thirds of patients 

thereafter.46 

 

3.3 Commonly Utilized Radiotherapy 

Fractionations and Treatment Volumes 

 Several RT fractionation schemes have 

been explored for MIBC.  Currently, the most 
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commonly utilized RT regimens for curative-

intent include conventional fractionation, 

treating to a total dose of 60-66 Gy in 1.8-2.0 

Gy per day fractions, and a moderately 

hypofractionated regimen of 55 Gy in 20 

fractions, delivered daily.4, 22, 38, 45, 47   The 

RTOG studies traditionally included the 

visible tumor, whole bladder, and elective 

pelvic lymph nodes in the clinical target 

volume of RT, whereas the clinical target 

volume of RT in BC2001 was limited to the 

visible tumor, whole bladder, and a generous 

planning target volume margin. 

 

3.4 Trimodality Therapy for Elderly Patients 

 Using the National Cancer Database, 

Gray et al reported that a high proportion of 

older patients with MIBC in the United States 

did not receive definitive therapy.10 The use of 

a definitive therapy (RC or RT) progressively 

decreased with advancing age. Of patients 

aged 71 to 80 years, 81 to 90 years, and >90 

years, only 55%, 35%, and 15% were treated 

definitively, respectively. It was also noted that 

the use of RC steadily decreased with 

advancing age, whereas RT was increasingly 

used for patients of older age. However, the 

significant decrease in RC with advancing age 

was not offset by a proportional increase in the 

utilization of RT, resulting in a significant 

shortfall in the utilization of definitive 

treatment in older patients.  

The Mayo Clinic Department of 

Radiation Oncology reported their experience 

of 84 elderly patients with 70 years of age or 

older.24  As previously mentioned, the median 

age was 81 years, and only 29% were deemed 

to have medical fitness to undergo RC, along 

with a surgically resectable bladder tumor.  

Sixty-one percent, 29%, and 11% had clinical 

stage II, III, and IV, respectively. Sixty patients 

(71%) received concurrent CHT with RT; 1 

(1%) received neoadjuvant RT prior to RT; 23 

(27%) received RT alone. RT was delivered to 

the bladder and pelvic lymph nodes in 69%, 

and to the bladder only in 31%. The common 

dose-fractionation regimens used were 65 Gy 

in 35 fractions to the bladder tumor with 45 Gy 

in 25 fractions to the pelvic lymph nodes, and 

55 Gy in 20 fractions to the bladder tumor with 

44 Gy in 20 fractions to the remaining bladder. 

Of the 60 patients receiving concurrent CHT, 

20 were unable to complete planned CHT due 

to a variety of reasons including deteriorating 

renal function, hematologic toxicity, diarrhea, 

and fatigue. Two patients were unable to 

complete RT: one due to unrelated 

hemorrhagic stroke, and the other due to 

failure to thrive and GU symptoms. With 

median follow-up of 5.7 years, disease-specific 

survival was 80%, 68%, 64%, and 54%, at 1, 

2, 3, and 5 years, respectively. Overall survival 

was 69%, 49%, 42%, and 25% at 1, 2, 3, and 5 

years, respectively. Median overall survival 

was 1.9 years. The progressively larger 

discordance between disease-specific survival 

and overall survival over time illustrates that 

competing mortality risk from causes other 

than bladder cancer is substantial in these 

elderly patients with compromised health 

status. Medical fitness to undergo RC, receipt 

of CHT, lower T stage, and TURBT were 

associated with better overall survival.  At 5 

years, 23 patients (27%) had local recurrence; 

of these, 12 were muscle-invasive disease, and 

the remaining 11 were superficial or in situ 

disease. The rates of pelvis relapse and distant 

metastasis at 5 years were 9% and 33%, 

respectively.  

In a retrospective study, Boustani et al 

compared the outcomes of TMT with that of 

RC in elderly patients.23 In this study, there 

were 92 patients (median age: 83 years) treated 

with RC and 72 patients (median age: 84 years) 

treated with TMT. With median follow-up of 

2.9 years, there was no difference in median 

overall survival, 1.99 years for the RC group 

vs. 1.97 years for the TMT group. Also, there 

was no difference in median progression-free 

survival, 1.25 years for the RC group vs. 1.52 

years for the TMT group. The 5-year overall 

survival was also similar, 21.7% for the RC 
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group vs. 24.9% for the TMT group. It is 

interesting to note that the 5-year overall 

survival rates of 21.7% in the RC group and 

24.9% in the TMT group in this study are 

similar to that of the Mayo Clinic series (25%). 

In another retrospective series of 39 elderly 

patients (median age: 78 years) treated with 

TMT or RT alone, Tran et al reported overall 

survival of 43% at 3 years and 29% at 5 

years.11 

 

4 Immunotherapy for Bladder Cancer 

Immune-stimulating treatments for 

bladder cancer have been utilized for decades, 

with Bacillus Calmette-Guerin (BCG) 

intravesicular therapy representing a standard 

of care treatment for non-muscle invasive 

bladder cancer since the 1970’s.48, 49 In recent 

years, immune checkpoint inhibitors of 

programmed death 1 (PD-1) and programmed 

death-ligand 1 (PD-L1) have demonstrated 

response rates of 21-29% in patients with 

metastatic urothelial cancers, and have been 

incorporated into the National Comprehensive 

Cancer Network (NCCN) preferred regimens 

for both cisplatin-eligible and ineligible 

patients.50-53 

In patients with metastatic urothelial 

carcinoma who have already progressed on 

platinum-based CHT, pembrolizumab, a PD-1 

inhibitor, demonstrated an overall survival 

benefit over further cytotoxic CHT in the phase 

III, KEYNOTE-045 clinical trial.52 

Importantly, pembrolizumab also resulted in 

lower rates of grade 3+ toxicity than CHT 

(15% vs. 49%). Similarly, in the phase III, 

JAVELIN Bladder 100 clinical trial of 700 

patients with metastatic or unresectable locally 

advanced urothelial carcinoma, avelumab, a 

PD-L1 inhibitor, improved overall survival as 

maintenance therapy after cytotoxic CHT, 

without unexpected increases in toxicity 

rates.54  

Elderly patients have been well 

represented on clinical trials of immune 

checkpoint inhibitors for bladder cancer. In the 

phase II, KEYNOTE-052 study of 

pembrolizumab for patients ineligible for 

cisplatin-based CHT, nearly half of patients 

were 75 years or older, with 11% at least 85 

years old.50 As in other cancer types, elderly 

patients who are unable to tolerate standard 

cytotoxic CHT may be able to benefit from 

PD-1 and/or PD-L1 inhibitors.  

Immune checkpoint inhibitors are also 

being evaluated in patients with localized 

bladder cancer. Recent studies demonstrated 

the utility of neoadjuvant immunotherapy prior 

to RC, with pathological complete response 

rates of 31-42%.55, 56 In the adjuvant stetting, 

nivolumab, a PD-1 inhibitor, improved 

disease-free survival after RC in patients with 

PD-L1 levels of 1% or more.57  

Despite the promise of these studies, 

less than one-third of patients respond to single 

agent immune checkpoint inhibitors. Patients 

with higher PD-L1 expression or higher tumor 

mutational burden appear to have higher 

response rates to pembrolizumab and 

avelumab, respectively.50, 51 These findings 

demonstrate that biomarkers have potential to 

select patients who will benefit most from 

treatment paradigms incorporating immune 

checkpoint inhibitors. A phase II study 

demonstrated that dual immune checkpoint 

inhibition utilizing ipilimumab (a cytotoxic T-

lymphocyte-associated protein 4 (CTLA-4) 

inhibitor) with nivolumab (a PD-1 inhibitor) 

increased the response rate to 38%, at the cost 

of increased toxicity.58 

Ongoing studies aim to identify which 

patients will benefit most from immune 

checkpoint inhibitors, and how response rates 

can be improved.   

 

4.1 Immunotherapy Incorporated with TMT 

Currently, immunotherapy is not 

included in the NCCN guidelines for use with 

RT in TMT setting.53 However, this approach 

is receiving extensive study and has potential 

to improve response rates to TMT and expand 

curative potential for patients who are not 
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candidates for typical concurrent cytotoxic 

CHT. 

At least 25 trials incorporating 

immunotherapy with RT for bladder cancer are 

currently underway, though few results have 

been reported to date.59 A phase II clinical trial 

recently published in abstract form included 54 

patients with MIBC who were ineligible or 

declined cystectomy, and were treated with 

one cycle of pembrolizumab prior to TURBT, 

followed by 52 Gy in 20 fractions of RT with 

concurrent gemcitabine and pembrolizumab.60 

Median age in this study was 67 years, with 

patients up to 97 years old enrolled. The 

protocol treatment was well tolerated with less 

than 10% of patients discontinuing any 

treatment. The one-year estimated bladder-

intact disease free-survival rate was 77%, a 

promising result in this patient population. Full 

publication of this study and others are awaited 

for further details on efficacy and toxicity, as 

well as correlative analyses identifying which 

patients may benefit most from this approach. 

Selected large randomized clinical trials 

incorporating immunotherapy with RT for 

non-metastatic bladder cancer are listed in 

Table 1. 

 

Table 1: Selected Current Randomized Clinical Trials Incorporating Immunotherapy with RT for 

Non-Metastatic Bladder Cancer 

Study Drug Treatment Arm(s) Enrollment (actual 

or planned) 

Primary 

Endpoint 

NCT04241185 

(KEYNOTE-992) 

Pembrolizumab TMT vs. TMT + 

pembrolizumab 

636 BI-EFS 

NCT03775265 

(SWOG/NRG-

1806) 

Atezolizumab TMT vs. TMT + 

atezolizumab 

475 BI-EFS 

NCT03768570 

(BL13) 

Durvalumab TMT vs. TMT + 

durvalumab 

238 DFS 

NCT04216290 

(INSPIRE)* 

Durvalumab TMT vs. TMT + 

durvalumab 

114 Clinical CR 

BIDFS: Bladder-intact Event Free Survival. DFS: Disease-Free Survival, CR: Complete Response. 

*Includes patients with clinically lymph node-positive (non-metastatic) disease. 

 

5 Conclusion 
 Bladder cancer is a disease that 

primarily affects older adults with challenging 

medical comorbidities.  For patients with 

MIBC, RC +/- CHT is the most common 

treatment offered.  For patients that are not 

medically fit to withstand RC, choose not to 

undergo an extensive surgery, or wish to 

preserve their own bladder, TMT should be 

considered as a curative treatment alternative. 

TMT is well tolerated by even frail patients 

and rarely results in treatment-related 

mortality. TMT is a particularly attractive 

treatment strategy for elderly patients, who 

often have other major medical comorbidity 

and face competing mortality risks from other 

causes, in three aspects: 1. A prospect to 

receive a curative treatment with an 

opportunity to have organ-preservation, 2. 

Favorable tolerability with acceptable and 

manageable acute and late adverse effects, 3. 

A prospect of being still able to have 

cystectomy in the event of local tumor 

recurrence after TMT. Clinical trials 

evaluating the role of immunotherapy in the 

setting of TMT are underway.  Further studies 

will provide insights into the utility of 

biomarkers to better identify which patients are 

most likely to benefit from immunotherapy 

and/or cytotoxic CHT.
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