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Provide a comprehensive and thorough review of the current understanding of bladder cancer. 
The review is focused in urothelial carcinoma of the bladder, the most frequent type of bladder 
cancer in the United States and Western countries. A summary of the most important advances in 
oncogenesis, molecular signaling pathways, and evidence based multidisciplinary management 
ofurothelial carcinoma of the bladder in the past decade is presented. 

OVERVIEW OF CONTENT AND OBJECTIVES: 

Review the epidemiology, tumorigenesis, and risk factors for bladder cancer 

Describe the initial clinical evaluation and staging of bladder cancer 

Review the contemporary management and surveillance of non muscle invasive bladder 

cancer 

Review the contemporary management of muscle invasive bladder cancer including 
induction chemotherapy followed by radical cystectomy and trimodality therapy-selective 
bladder preservation 

Review the management of metastatic bladder cancer and discuss future directions 

including novel targeted therapies 
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Introduction 
In 2010, 70,530 new cases of bladder cancer were diagnosed in the United States. During the 
same period of time 14, 680 patients died from bladder cancer. (I) Bladder cancer is the fourth 
most common malignancy in men in the United States. In 2010, 52, 760 new cases of bladder 
cancer were diagnosed in males. The estimated number of deaths caused by bladder cancer in 
males during the same period of time is 10,410.(') This makes bladder cancer the ninth most 
common cause of cancer related death in males in the United States. Women develop bladder 
cancer less often than males. In 2010, 17,770 new cases of bladder cancer in females were 
diagnosed in the United States. It is estimated that 4,270 females died from bladder cancer 
during the same period of time. 

Ninety percent of patients with bladder cancer in the United States and western countries have 
urothelial carcinoma (transitional cell carcinoma).(Z) Seventy percent to 80% of patients with 
newly diagnosed bladder cancer in the United States present with non invasive papillary tumors 
arising from the bladder mucosa or with invasive tumors superficially involving the bladder 
mucosa but without deeper invasion into the muscularis propria (non muscle invasive bladder 
cancer). The five year overall survival for patients with non muscle invasive bladder cancer is 
94%. The rate of distant metastatic disease for these patients is 6 %. The majority of patients 
with non invasive papillary tumors or non muscle invasive bladder cancer have a long natural 
history and a prolonged clinical course. Fifty percent to 70% of these patients have local 
recurrences involving the bladder urothelium despite local therapies including transurethral 
resection of bladder tumor (TURBT), Bacillus Calmette-Guerin (BCG) intravesical 
immunotherapy, or mitomycin C intravesical chemotherapy. As a consequence, it is estimated 
than at any given time there are more than 600,000 patients undergoing life long surveillance or 
receiving care for bladder cancer in the United States. A significant proportion of these patients 
receive local therapies for non muscle invasive, recurrent bladder cancer. This makes bladder 
cancer one of the most prevalent and expensive solid tumors in the United States. The economic 
impact of bladder cancer care for the individual patient and for society is significant. One study 
found that the estimated 5 year net cost of bladder cancer care in Medicare recipients was 
approximately one billion dollarsY) Ten percent to 30% of patients with non invasive papillary 
bladder tumors or non muscle invasive disease have progression to muscle invasive bladder 
cancer.C4

) 

The present protocol reviews the current knowledge of urothelial carcinoma of the bladder, the 
most important form of bladder cancer in the United States and western countries. 

Histopathology and Pathologic Staging 
Urothelial carcinomas represent 90% of bladder cancers in the United States and western 
countries. Other histological types including squamous cell carcinoma, small cell carcinoma, 
adenocarcinoma, sarcomatoid carcinoma, urachal carcinoma, plasmacitoid carcinoma, and others 
account for 10% of bladder cancers. Urothelial carcinomas of the bladder are classified as low 
grade or high grade depending on the interpretation of an expert urologic surgical pathologist 
(WHO I International Society of Urologic Pathologist and AJCC 7th edition).(S), (6) Some 
urothelial carcinomas of the bladder have focal histologic differentiation. Up to 60% of urothelial 
carcinomas of the bladder have squamous cell differentiation and up to 10% have foci of small 
tubular or gland-like morphology consistent with glandular differentiation. Presence of foci of 
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histologic differentiation (mixed histologic features) in urothelial carcinoma of the bladder at the 
time of TURBT does not influence bladder cancer-specific survival.(7) Urothelial carcinoma 
with micropapillary differentiation is an uncommon mixed histologic type of bladder urothelial 
carcinoma with similar histologic features of papillary serous carcinoma of the ovary. 
Micropapillary variant of urothelial carcinoma of the bladder has an aggressive clinical course 
with high potential for micrometastatic and gross metastatic disease. The optimal management of 
non muscle invasive micropapillary urothelial carcinoma of the bladder is unknown. Some 
advocate early radical cystectomy, bilateral pelvic lymphadenectomy and urinary diversion for 
this aggressive type of mixed histologic bladder urothelial carcinoma.<S) 

The TNM (tumor, node, metastasis) staging system in the seventh edition ofthe American Joint 
Committee on Cancer (AJCC) published in 2010 guides clinicians in the staging of bladder 
cancer. (6) Urothelial carcinoma of the bladder can be classified into two groups of tumors 
according to the depth of invasion of the bladder wall. The first group, non muscle invasive 
bladder urothelial carcinoma includes non invasive lesions and tumors invading the lamina 
propria of the bladder mucosa without invasion of the muscularis propria. Non invasive tumors 
are confined to the bladder mucosa. These include papillary tumors (Ta) and urothelial 
carcinoma in situ (Tis). Ta lesions commonly are locally recurrent and in general not associated 
with risk for distant metastatic disease. Tis tumors are flat, high grade lesions confined to the 
bladder mucosa. They are associated with an aggressive and progressive clinical course and have 
high potential for distant metastatic disease if left untreated.(9) Non muscle invasive tumors that 
invade below the basement membrane into the lamina propria of the bladder mucosa (Tllesions) 
have potential for distant spread especially if they have a high grade phenotype. Tl tumors have 
less potential for distant metastatic spread compared to muscle invasive tumors (T2). The second 
group of tumors includes muscle invasive lesions and tumors with invasion beyond the 
muscularis propria of the bladder. These tumors have high potential for development of distant 
metastatic disease. Muscle invasive disease includes tumors confmed to the bladder without 
invasion beyond the muscularis propria (T2a and T2b ), tumors with invasion through the bladder 
wall into the perivesical fat (T3a and T3b ), and locally advanced tumors with invasion into 
adjacent organs like the prostate gland or pelvic wall (T4a and T4b). Metastatic involvement of 
regional lymph nodes in the true pelvis and up to the common iliac lymph nodes is considered 
node positive disease (Nl, N2, and N3). Spread to retroperitoneal lymph nodes, retrocrural 
lymph nodes, intrathoracic lymph nodes, skeletal, and visceral involvement is considered distant 
metastatic disease (Ml). The current TNM staging system helps clinicians in the 
multidisciplinary management and prediction of outcomes and prognosis of patients with bladder 
cancer. 

Molecular Signaling Pathways in Urothelial Carcinoma of the Bladder 
The identification and study of relevant signaling molecular pathways involved in tumorigenesis 
in urothelial carcinoma of the bladder is fundamental. This will lead to the development of new 
therapies for this challenging solid epithelial malignancy. The study of genetic and epigenetic 
changes of key genes involved in oncogenesis will lead to the discovery of targeted therapies and 
outcomes for patients with urothelial carcinoma of the bladder. 

4 



The Ras-mitogen activated protein kinase (MAPK) Signaling Pathway 
It is recognized that non invasive papillary urothelial carcinoma (Ta) of the bladder and 
urothelial carcinoma in situ (Tis) have a different clinical course and prognosis. Ta tumors 
typically are locally recurrent but rarely are invasive or associated with distant metastatic 
disease. In contrast, flat, Tis lesions have an aggressive clinical course with high rates of 
invasion and development of distant metastatic disease. Tis is a high risk non muscle invasive 
lesion. Likewise, at least two distinct molecular signaling pathways important in the oncogenesis 
of urothelial carcinoma of the bladder have been recognized.0°) Low grade non invasive 
papillary urothelial carcinomas have a constitutive activation of the Ras-mitogen activated 
protein kinase (MAPK) signaling pathway frequently through activation of the fibroblast growth 
factor receptor 3 (FGFR 3).<11

) Activating mutations of the FGFR 3 gene are seen in 70% oflow 
grade non muscle invasive papillary tumors compared to 10 to 20 % in tumors with deeper 
invasion of the bladder wall (muscle invasive tumors and higher T stages). Therefore, activation 
of the FGFR3 gene probably plays a role in the tumorigenesis of low grade, locally recurrent Ta 
tumors.<12

) In addition, activating mutations of the HRAS gene are frequent in low grade Ta 
tumors. In contrast, Tis lesions, muscle invasive tumors, and tumors with deeper invasion of the 
bladder wall frequently have mutations and alterations in the TP53 and RB genes and signaling 
pathways. Other receptor tyrosine kinases activated and over expressed in invasive urothelial 
carcinoma of the bladder include the epidermal growth factor receptor (EGFR) and ERBB2 (Her 
2). Overexpression of EGFR and Her 2 are associated with a more aggressive clinical behavior 
and poor outcome. (l3) Aberrant hypermethylation and inactivation of the promoter region of 
relevant tumor suppressor genes that regulate the Ras-MAPK signaling pathway have been 
identified in urothelial carcinoma of the bladder. The product of the RASSFlA tumor suppressor 
gene 1s an inhibitor of activated Ras. RASSFlA is frequently hypermethylated in bladder 
cancer. (! 4) 

TP53 tumor suppressor gene and Cell Cycle Regulation Pathway 
TP53 is a key tumor suppressor gene involved in cell cycle regulation, angiogenesis, DNA 
repair, and aroptosis. TP53 encodes p53, a protein that inhibits cell cycle progression at the GI-S 
transition.05 The p53 protein controls the cell cycle through transcriptional activation of the p21 
protein. TP53 is involved in important cellular signaling pathways associated with the genesis, 
progression, and prognosis of cancer; and to response to treatment. Alterations in the TP53 tumor 
suppressor gene and cell cycle regulation pathway are crucial in the tumorigenesis of invasive 
urothelial carcinoma of the bladder. 

The Retinoblastoma (RB) Pathway 
The retinoblastoma tumor suppressor gene (RB) encodes a nuclear phosphoprotein (Rb ). The Rb 
protein is a key regulator of the retinoblastoma pathway. This signaling pathway plays a crucial 
role in cell cycle regulation. Inactivating mutations of the RB tumor suppressor gene with loss of 
Rb protein expression are seen in superficial and invasive urothelial carcinomas.<15

) In addition, 
constitutive alteration of Rb function through phosphorilation in the presence of intact RB tumor 
suppressor gene has been reported in bladder cancer.<16

) 

Several prospective clinical studies have evaluated the prognostic value of altered expression of 
p53, p21, Rb, Ki-67, and other proteins involved in cell cycle regulation and other signaling 
pathways in bladder cancer specimens. Evaluation of protein expression is performed by 
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immunohistochemistry in paraffin embedded bladder tumor specimens at the time of TURBT or 
cystectomy. These studies have established clinically useful prognostic risk scores for bladder 
cancer recurrence after cystectomy based on the number of altered proteins.07

) At our institution, 
a validated and clinically useful prognostic risk score for bladder cancer recurrence after 
cystectomy is performed in all bladder tumor specimens. This immunohistochemistry bladder 
cancer recurrence risk score is based on the number of altered proteins involved in cell cycle 
regulation and other signaling pathways. 

Interactions of the Ras-MAPK, p53 cell cycle, and retinoblastoma signaling pathways are shown 
in figure 1. 

Cytoplasmic 
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! 
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Compartment 

EGFA or 
ERBB2 + 

EGF 

Fig (1) Interactions of the Ras-MAPK signal transduction (blue), p53 cell cycle regulation (green) and 
retinoblastoma (orange) pathways in invasive bladder cancer. Extracellular growth signals are transduced 
through the Ras-MAPK pathway to the nucleus, where cyclin/CDK complexes phosphorylate Rb and 
release E2F, causing transcription of genes that promote proliferation. This process is controlled by the 
p53 pathway. EGF, epidermal growth factor; EGFR, epidermal growth factor receptor; ERBB2, 
erythroblastic leukemia viral oncogene homolog 2; Ras, GTPase H-ras; Raf, RAF proto-oncogene 
serine/threonine-protein kinase; RASSFlA, Ras association (RalGDS/AF-6) domain family 1, isoform A; 
ERK, extracellular signal-regulated kinase; MEK, MAPK/ERK kinase; DAPK, death-associated protein 
kinase; MSK1, mitogen-activated and stress-activated protein kinase 1; c-Myc, MYC proto-oncogene 
protein; CDKN2A, cyclin-dependent kinase inhibitor 2A; CDK, cyclin-dependent kinase; Rb, 
retinoblastoma protein. 

From: Mitra PA, Dtar RH, and Cote JC. J Clio Oncol2006; 24: 5552-5564 
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The Angiogenesis Pathway 
Another important pathway in bladder cancer is the angiogenesis pathway. Proliferating cancer 
cells maintain their oxygen and nutrient supply through the angiogenesis pathway. Regulation of 
tumor angiogenesis involves a complex interaction of multiple stimulatory and inhibitory 
proteins and the interaction with other signaling transduction pathways in neoplastic cells (Fig 
2). Microvessel density, a histologic measurement of angiogenesis in tumor specimens is an 
independent prognostic factor of overall and disease free survival in invasive urothelial 
carcinoma of the bladder.08' 21

) The angiogenesis pathway is involved in cell proliferation, 
migration, and invasion. For example, downstream signaling through the MAPK-ERK pathway 
caused by activation of the EGFR leads to up regulation and increased expression of vascular 
endothelial growth factor (VEGF) a key stimulatory ligand of VEGF receptors (VEGFR)Y8

) 

Also, expression of the angiogenic cytokine IL-8, a mitogenic and chemotactic protein for 
endothelial cells is stimulated by activation of tyrosine kinase receptor growth factor signaling 
pathways and by thymidine phosphorilase (TP) which results in increased angiogenesis and 
invasion in bladder cancer cell linesY 9

) Matrix metalloproteinases (MMPs) are proteolytic 
enzymes that degrade the extracellular matrix of the basement membrane. MMPs promote the 
migration of endothelial cells and angiogenesis through stimulatory effects on basic fibroblastic 
growth factor (bFGF) acidic fibroblastic growth factors (aFGF), and scattered factor (SF).(ZO) 

Epigenetic Changes 
One type of epigenetic event frequently seen and increasingly recognized in urothelial carcinoma 
of the bladder involves aberrant hypermethylation of CpG islands in the promoter regions of 
genes involved in crucial signaling pathways. This leads to silencing of transcription of 
important tumor suppressor genes involved in inhibition of cell proliferation, angiogenesis, 
invasion, and in regulation of the cell cycle. 

---
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Fig (2 ) Molecular events in angiogenesis in invasive bladder cancer. Complex interactions are involved in 
endothelial cell growth, migration and invasion in bladder tumor angiogenesis. HIF up regulates VEGF expression, 
and EGF signals through EGFR, up regulating VEGF, MMPs and IL-8. p53 inhibits angiogenesis by up regulating 
TSP-1. VEGF directly stimulates angiogenesis while other pro-angiogenic determinants stimulate endothelial cell 
migration. TP, thymidine phosphorylase; EGFR, epidermal growth factor receptor; EGF, epidermal growth factor; 
TSP-1, thrombospondin-1; HIF, hypoxia-inducible factor; VEGF, vascular endothelial growth factor; MMP, matrix 
metalloproteinase; IL-8, interleukin-8; uPA, urokinase-type plasminogen activator; bFGF, basic fibroblast growth 
factor; aFGF, acidic fibroblast growth factor; SF, scatter factor. 

From: Mitra PA, Dtar RH, and Cote JC. J Clin Oncol2006; 24: 5552-5564 

Management of Non Muscle Invasive Bladder Cancer, Stages Ta, Tl, and Tis. 
It is important to recognize that non muscle invasive urothelial carcinoma of the bladder is a 
heterogeneous group of disorders. Non muscle invasive bladder cancer includes a spectrum of 
tumors with different clinical behavior, management and progno is. Overall, 70% of non muscle 
invasive tumors recur.<22

) The rate of progression to invasive disease involving the musculari 
propria of the bladder wall or higher stage is 20% to 30%.<23

) Recurrence of bladder tumor within 
the first six months of the initial TURBT is considered a significant predictor of tumor 
recurrence and progression to higher stage bladder cancer. (24

) 

Low grade papillary non invasive Ta tumors are the most common and represent 60% of non 
muscle invasive disease. These lesions have an indolent clinical course, are locally recurrent, and 
rarely are associated with invasion and development of distant metastases. The mainstay of 
treatment for Ta tumors is a complete TURBT. Recurrent Ta lesions respond very well to local 
intravesical chemotherapy or immunotherapy. 

Urothelial carcinoma of the bladder with invasion into the lamina propria but without 
involvement of the muscularis propria or Tl disease represents 30% of non muscle invasive 
bladder cancer. Tl bladder tumors encompass a heterogeneous group with a clinical behavior 
spectrum ranging from indolent, locally recurrent disease to more aggressive clinical course with 
deeper invasion into the muscularis propria, progression to higher stage, or development of 
distant metastatic disease. Currently, it is not possible to prospectively predict with certainty in 
the individual patient the clinical behavior ofTl tumors. 

Bladder urothelial carcinoma in situ or Tis particularly when extensive, is considered high risk 
disease with frequent progression to muscle invasion and development of distant metastases. 

Non muscle invasive urothelial carcinoma of the bladder can be classified in low and high risk 
disease respectively based on simple clinical parameters. The following clinical parameters 
determine the presence of high risk non muscle invasive bladder cancer: 

Invasion into lamina propria (Tl) in general or invasion of the deep portion of lamina 
propria (T 1 b) 
Presence of lymphovascular invasion (LVI) 
High grade histology 
Presence of diffuse Tis(2

s) 

More than 3 bladder lesions at the time of TURBT 

8 



Any lesion more than 3 em 
Multiple recurrences within a short period of time(26

) (two or more recurrences in less 
than 12 months) 
Incomplete resection of bladder tumor at the time of TURBT due to diffuse involvement 
or unfavorable location 

Transurethral Resection of Bladder Tumor (TURBT) 
TURBT is the most important diagnostic and therapeutic procedure for Ta and T1 non muscle 
invasive urothelial carcinoma of the bladder. A complete resection of all visible bladder 
tumor(s), and areas suggestive of Tis should be performed by an experienced urologic 
oncologist. Biopsies of the bladder neck and prostate gland are obtained to rule out tumor spread 
within the muscularis propria of the bladder neck; prostatic urethra, ducts, and stroma. Key 
diagnostic and prognostic information obtained on initial TURBT includes the following: 

Histological subtype 
Grade of the tumor 
Depth of invasion 
Presence of other high risk histological features: LVI, extensive Tis 
Bladder tumor immunohistochemistry recurrence risk score (number of altered proteins 
involved in cell cycle regulation and other signaling pathways) 
Extent of invasion of bladder mucosa 
Size and number of tumors 
Status of the ureteral orifices 

Information from TURBT guides the genitourinary oncologic multidisciplinary team to establish 
the best management plan for the individual patient (e.g. surveillance after resection of a small 
low grade, non invasive papillary urothelial carcinoma or induction systemic cisplatin-based 
combination chemotherapy followed by radical cystectomy, extended pelvic lymphadenectomy, 
and urinary diversion for an aggressive high grade muscle invasive tumor). The 5 and 10 year 
recurrence rates after TURBT is higher than 70% and 85% respectively. The 10 year overall 
survival after TURBT for Ta and T1 tumors is 85% and 70% respectively. A third of patients 
who have recurrence after TURBT have progression to muscle invasion at five years. The rate of 
progression to muscle invasion at 10 years is around 50%.(27

) 

Restaging TURBT 
Frequently, complete resection of all bladder tumor(s) is not achieved during the initial TURBT. 
Incomplete TURBT leads to understaging and undertreatment of urothelial carcinoma of the 
bladder. Since the quality and completeness of TURBT provides critical information about the 
management and prognosis of the individual patient, a restaging TURBT is frequently indicated. 
The goals of restaging TURBT are the following: 

Decrease the rates of understaging and undertreatment 
Improve local control of non muscle invasive tumors 
Enhance the response of non muscle invasive tumors to intravesical therapy 
Provide additional pathologic information that may aid in the selection of appropriate 
treatment. (28

) 
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Intravesical therapy 
Only 10% of non muscle invasive bladder tumors are cured by TURBT without additional 
intravesical therapy. Tumors cured by TURBT only are low grade, small, unifocal, superficially 
invade the lamina propria (stage T1a), and are not associated with diffuse urothelial carcinoma in 
situ (Tis). However, the majority of patients with non muscle invasive bladder tumors have high 
rates of local recurrence after TURBT. These patients need intravesical therapies. The goals of 
intravesical therapies are to decrease the rate of recurrence of non muscle invasive urothelial 
carcinoma of the bladder and to prevent progression to higher stage disease. Current standard 
intravesical therapies prescribed after complete TURBT include chemotherapy and BCG 
immunotherapy. 

Intravesical chemotherapy 
Adjuvant instillation of the alkylator mitomycin is the standard intravesical chemotherapy 
prescribed in the United States. The systemic absorption of intravesical mitomycin is minimal 
and in general it does not cause myelosuppression. Intravesical mitomycin is prescribed in 
single, multiple weekly, and longer weekly maintenance regimens. Adjuvant intravesical 
chemotherapy decreases the rate of local recurrence but does not prevent progression to higher 
stage disease<29

) Fig (3). Intravesical instillation of a single dose of chemotherapy in the 
immediate TURBT postoperative period is associated with a 39% relative reduction of 
relapse. c3o) This treatment is well tolerated and associated with minimal toxicity. A single dose of 
adjuvant intravesical chemotherapy right after TURBT of low grade papillary tumor is indicated. 
Intravesical instillation of newer chemotherapeutic agents like the ant metabolite gemcitabine 
and the taxane docetaxel are under evaluation in patients with non muscle invasive urothelial 
carcinoma of the bladder refractory to standard intravesical therapy.<31

) 
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Fig (3) Immediate intravesical mitomycin C after TURBT in low-risk superficial transitional cell carcinoma (TCC) 
ofthe bladder. 

From: Barghi MR, et al. Urol J. 2006; 3 (4) 
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BCG immunotherapy 
Adjuvant intravesical instillation of BCG after complete resection of high risk non muscle 
invasive urothelial carcinoma of the bladder is one of the most effective immunotherapies in 
solid tumors. The efficacy of intravesical BCG has been demonstrated in the following settings: 

After incomplete resection of non muscle invasive bladder tumors. 

Treatment of urothelial carcinoma in situ (Tis). In patients with Tis two induction cycles 
of intravesical BCG results in complete response rates of 70%. (32

) More than half of 
complete responders in this setting have durable responses beyond five years avoiding the 
need for radical cystectomy. (33

) Each induction cycle usually includes six weekly 
intravesical instillations of BCG. 

Adjuvant therapy after complete resection of non muscle invasive bladder tumors. In this 
setting, the relative risk reduction in the rate of recurrence ranges from 20% to 57% at a 
median follow up of2.7 years.c34

) 

As combination immunotherapy with intravesical alpha 2-b interferon in BCG nai've and 
BCG refractory patients. (35

) 

The role of intravesical BCG in the reduction of the rate of progression of non muscle invasive 
bladder tumors to higher stage disease is less established and controversial. A metaanalysis of 24 
trials including 4,863 patients with non muscle invasive bladder cancer showed a statistically 
significant relative risk and absolute risk reduction in the rate of progression of 27% and 4% 
respectively. At a median follow up of 2.5 years the rates of progression to higher stage disease 
were 9.8% and 13.8% in BCG treated and non treated patients respectively.c36

) 

Despite the progress made with intravesical immunotherapy for high risk non muscle invasive 
bladder urothelial carcinoma, local recurrence and progression to higher stage disease remains a 
significant problem. Prospective randomized clinical trials evaluating the safety and efficacy of 
novel intravesical therapies to reduce the rate of recurrence and progression of non muscle 
invasive bladder cancer are needed. 

Early radical cystectomy for non muscle invasive bladder cancer 
A proportion of patients with high grade urothelial carcinoma in situ (Tis) and tumors invading 
the lamina propria of the bladder wall (Tl) have progression to higher stage disease and develop 
distant metastatic bladder cancer. Early radical cystectomy for non muscle invasive bladder 
cancer is indicated in the following settings: 

Recurrence of high grade non muscle urothelial carcmoma of the bladder after 
intravesical therapy. 

High grade urothelial carcinoma in situ (Tis) refractory to intravesical therapies. 

Early radical cystectomy for patients with recurrent high grade non muscle invasive urothelial 
carcinoma of the bladder results in better outcomes compared to patients who undergo delayed 
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radical cystectomy and are found to have pathologic evidence of invasion of the muscularis 
propria or outside the bladder wall at the time of radical cystectomy.c37

) With modem surgical 
techniques and improved postoperative care, the perioperative morbidity and mortality of radical 
cystectomy is low. There is increased acceptance of early radical cystectomy by physicians and 
patients with the advent of orthotopic urinary diversion. (38

) 

Surveillance For Non Muscle Invasive Urothelial Carcinoma of the Bladder 
Since approximately 75% of patients with non muscle invasive urothelial carcinoma of the 
bladder will have local recurrence of disease after completion of treatment, surveillance is 
essential and mandatory in this patient population. The goals of surveillance are to detect 
recurrence at an earlier stage and to lower the rate of progression to muscle invasive disease. The 
current standard surveillance tests are periodic cystoscopy and urine cytology. The 2010 
National Comprehensive Cancer Center Network (NCCN) guidelines recommend surveillance 
cystoscopy and urine cytology every three months for the first two years of follow up. 
Subsequently, these tests should be repeated at increasing intervals over a period of two years 
and annually thereafter. For high grade tumors, upper genitourinary tract imaging studies should 
be considered every one to two years.c39

) The cost of surveillance for non muscle invasive 
bladder cancer makes this solid epithelial malignancy one of the most expensive to the individual 
patient and society.c4

o) 

Cystoscopy 
Cystoscopy is the gold standard diagnostic test for the detection of new, persistent, and recurrent 
urothelial bladder tumors. Cystoscopy has several limitations. It can miss up to 10% of tumors in 
particular flat Tis lesions. The test is invasive, unpopular with patients, and costly. 

Urine Cytology 
Urine cytology is particularly useful for the early detection of high risk lesions including 
urothelial carcinoma in situ (Tis) and high grade tumors. Tis are flat tumors and represent the 
most significant lesion likely to be missed by cystoscopy.C4

t) Urine cytology can detect occult 
urothelial carcinomas not found on cystoscopy and urothelial carcinomas of the upper 
genitourinary tract as well. The specificity of urine cytology is greater than 90%. Urine cytology 
has several shortcomings. It has a low sensitivity and may fail to detect low grade papillary 
urothelial carcinomas. Frequently, findings are ambiguous (e.g. "atypical cells") and subjective. 
Urine cytology should be performed by an expert cytopathologist. The high specificity of urine 
cytology is used as a benchmark to which newer urine surveillance tests are compared to. 

Urine Multitargeted Fluorescence In Situ Hybridization (FISH)- UroVision 
UroVision (Vysis, Downers Grove, IL) in voided urine specimens detects common chromosomal 
abnormalities in exfoliated bladder cancer cells. Arbitrary criteria have been set to determine 
FISH positivity. These criteria have not been universally adopted. (42

) The specificy and 
sensitivity for Uro Vision ranges from 89% to 96% and 69% to 87% respectively. This test 
performs very well in the detection of high grade, high stage, and Tis bladder tumors. It can 
detect occult disease missed by cystoscopy. It is frequently used to clarify ambiguous or 
equivocal results from cytology and cystoscopy and to confirm a diagnosis of malignancy when 
the pre test probability for bladder cancer is high. Currently, Uro Vision is commonly obtained 
along with cystoscopy and cytology in routine practice. The role and true specificity of 
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Uro Vision will need to be established in prospective randomized clinical trials before it can be 
recommended as a standard surveillance test for bladder cancer. 

New molecular markers 
A detailed review of experimental urine molecular markers for early detection and surveillance 
of bladder cancer is beyond the scope of the present protocol. A comprehensive review of novel 
urine molecular markers and their use in the detection and monitoring of non muscle invasive 
bladder was published by Black PC.c43

) 

Management of Muscle Invasive Bladder Cancer 

Radical cystectomy 
In the United States, radical cystectomy, bilateral pelvic lymphadenectomy, and urinary 
diversion is the standard of care for patients with muscle invasive urothelial carcinoma of the 
bladder. Oncologic surgery performed by an experienced urologic oncologist remains the most 
effective and successful single treatment modality for muscle invasive urothelial carcinoma of 
the bladder.c44

) Oncologic surgery for muscle invasive bladder cancer includes the complete 
removal of the bladder, bilateral regional pelvic lymphadenectomy, and some type of urinary 
diversion as described below. Five year overall survival rates in contemporary radical 
cystectomy series for patients with muscle invasive urothelial carcinoma of the bladder are 
shown in table (1). 

Table 1. Five year overall survival rates after radical cystectomy for muscle invasive bladder 
cancer 

Pathologic T stage at the Time of 5 Year Overall Survival After 
Cystectomy Radical Cystectomy 

pT2 66% 

pT3 35% 

pT4 27% 

Role of bilateral pelvic lymphadenectomy 
A thorough bilateral pelvic lymph node dissection at the time of cystectomy results in accurate 
pathologic staging, improves local-regional control, and provides key information about 
management and prognosis. Patients with node positive disease have very high risk for 
micrometastasis and systemic relapse within the first three years after radical cystectomy. Most 
experts recommend four cycles of adjuvant cisplatin-based combination chemotherapy after 
complete resection of node positive urothelial carcinoma of the bladder. 

The extent of bilateral pelvic lymphadenectomy at the time of radical cystectomy has not been 
evaluated in prospective randomized clinical trials. Currently, most urologists perform a bilateral 
pelvic lymphadenectomy with proximal limit at the bifurcation of the common iliac vessels. 
Recent retrospective surgical series have shown improved outcomes with extended bilateral 
lymphadenectomy with proximal limit just above the aortic bifurcation. Prospective randomized 
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trials are needed to evaluate the role of extended bilateral pelvic lymphadenectomy in bladder 
cancer. At the present time, the minimum number of regional pelvic lymph nodes that should be 
resected at the time of radical cystectomy is 10 to 12. 

Types of urinary diversion 
Urinary diversions performed at the time of radical cystectomy are classified as continent and 
non continent. An ileal conduit is a non continent urinary diversion. It represents the oldest, 
simplest, and most commonly performed type of urinary diversion. In the ileal conduit procedure 
a resected segment of ileum serves as a simple passage of urine which is anastomosed 
proximally to both ureters and distally to an exteriorized stoma through the abdominal wall. The 
urine drains freely and constantly via the ileal segment into an external urinary bag applied 
around the abdominal wall stoma. The ileal conduit urinary diversion is considered the standard 
type of diversion to which newer types of surgical diversions are compared to. 

In contrast, two types of continent urinary diversions commonly performed at the time of radical 
cystectomy include the creation of an orthotopic neobladder and the continent cutaneous 
diversions (ileal pouch). Over the past 15 years, urologic oncologists have gained experience 
performing orthotopic neobladder urinary diversions. In this procedure a neobladder is created 
from detubularized segments of small intestine. The neobladder is then anastomosed proximally 
to both ureters and distally to the proximal urethra through a Foley catheter. The native urethral 
sphincter and its function are preserved leading to urinary continence. In carefully selected male 
and female patients the orthotopic neobladder is the preferred type of urinary diversion. 
Continent cutaneous urinary diversions involved the formation of an ileal pouch anastomosed 
proximally to both ureters and distally to a detubularized, aperistaltic segment of ileum which in 
tum is anastomosed to the abdominal wall. The urine accumulates in the ileal pouch and has to 
be drained by clean self catheterization. The latter type of continent urinary diversion requires a 
committed patient able to perform life long clean self catheterization. A detailed review of 
indications and complications of each type of urinary diversion is beyond the scope of the 
present protocol. 

Quality of radical cystectomy and outcomes in muscle invasive bladder cancer 
The quality of radical cystectomy has a significant impact in overall survival and relapse free 
survival. Other prognostic factors associated with overall survival and risk for recurrence after 
radical cystectomy include: 

Extent of lymph node dissection. There is a higher rate of recurrence when less than 10 
lymph nodes are resected.c45

) 

Number of positive lymph nodes. 

Presence of nodal extra capsular invasion. 

Level of experience and training of the urologist. Surgery performed by experienced 
urologic oncologists results in better outcomes compared to surgery performed by general 
urologic surgeons.c46

) 
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Surgical margin status.c4s) 

Institution where surgery is performed. High volume academic centers have better 
outcomes compared to low volume institutions.c46

) 

Presence of lymphovascular invasion (LVI) in the primary bladder tumor at the time of 
cystectomy. A retrospective study performed at our institution was one of the first to 
report presence of LVI in the primary bladder tumor as an independent negative 
prognostic factor for bladder cancer recurrence and disease specific overall survival after 
radical cystectomy. ( 4 ?) 

Recurrence after radical cystectomy 
The rate of local-regional bladder cancer recurrence after radical cystectomy in contemporary 
surgical series is 6% to 13%. Clinical risk factors associated with local- regional recurrence 
include high pathologic stage and high histologic grade of the primary bladder tumor, lymph 
node involvement, less extensive lymph node dissection, and positive surgical margins. Altered 
expression of the protein factors p53, p21, and pRb measured by immunohistochemistry (IHC) in 
the primary bladder tumor at the time of radical cystectomy is an independent prognostic factor 
of recurrence, progression free survival and overall survival. (48

) The rate of recurrence increases 
with increasing number of altered proteins in the primary bladder tumor. (48

) A similar study 
conducted by Shariat, et al at our institution and others showed similar results and confirmed the 
independent prognostic value of altered p53, p21, p27, pRb, and cyclin E-1 in the primary 
bladder tumor at the time of cystectomy.c49

) As mentioned earlier in this protocol, an IHC panel 
evaluating the presence of altered p53, p21, p27, Rb, and cyclin E-1 is performed in all primary 
bladder tumors at the time of radical cystectomy at our institution. Based on the number of 
altered protein factors, a bladder cancer recurrence risk score is calculated(l?) and included in the 
cystectomy pathology report. 

Most local regional recurrences occur between 8 to 18 months after radical cystectomy. Local
regional recurrence of bladder cancer after radical cystectomy has a poor prognosis with a 
median survival of 4 to 8 months despite local-regional and systemic therapies. Most systemic 
recurrences after radical cystectomy occur within the first three years after surgery. The most 
common sites of distant spread include lungs, liver, and bones. Almost all patients with distant 
recurrence of bladder cancer will die from their disease. 

Perioperative systemic chemotherapy 
Despite improvements in urologic surgical techniques, quality of cystectomy, experience of 
urologic oncologists, and enhanced postoperative care, half of all patients with bladder cancer 
invading into the muscularis propria (T2) and deeper into the bladder wall (T3 and T4) will die 
from metastatic disease. Therefore radical cystectomy as a single treatment modality is not 
enough to achieve long term remission in all patients with muscle invasive bladder cancer. A 
significant proportion of patients with muscle invasive bladder cancer have micrometastases at 
the time of cystectomy. Without additional therapies, most of these patients will develop 
incurable distant gross metastatic disease within the first three years after radical cystectomy. In 
order to improve outcomes for patients with muscle invasive bladder cancer new perioperative 
systemic therapies directed at micrometastases are required. The goal of perioperative systemic 
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therapies is to eradicate micrometastases and improve relapse free survival and overall survival. 
Several studies have evaluated the role of induction chemotherapy administered before radical 
cystectomy. Older and smaller studies have evaluated the role of adjuvant chemotherapy 
administered after cystectomy. 

Induction cisplatin-based combination chemotherapy 
Three prospective randomized clinical studies have demonstrated the safety and overall survival 
benefit of induction cisplatin-based chemotherapy before radical cystectomy for patients with 
invasive urothelial carcinoma of the bladder (Table 2). 

Table 2. Randomized clinical trials showing overall survival benefit from induction cisplatin
based combination chemotherapy for patients with invasive urothelial carcinoma of the bladder. 

Randomized Tumor 
Study Stage 

N ordic-ll,:,u J T1G3 -T4a 

Inter~oup T2 -T4a 
0080 46) 

MRC/EORTC T2- T4a 
(51) 

C= cisplatin 
D= doxorubicin 
M= methotrexate 
V= vinblastine 

Number of 
Patients 

325 

307 

976 

Study Groups Overall Statistical 
Survival Significanc 

CD-7 cystect 59% (5 y) Significant 
benefit for 

Cystect alone 51% (5y) T3 and T4a 

MVAC-7cystect 57% (5y) p = 0.06 

Cystect alone 43% (5y) 

MCV-7 cystect 7 year p = 0.048 
or radiotherapy overall 

survival HR 
Cystectomy or = 0.85 
radiotherapy 

A meta-analysis reviewed data from more than 3,000 patients in 11 randomized clinical trials 
evaluating induction cisplatin-based combination chemotherapy for invasive urothelial 
carcinoma of the bladder.c52

) Compared to local treatment alone induction cisplatin-based 
combination chemotherapy showed a 14% relative reduction in the risk of death (HR = 0.86; 
95% CI, 0.77 to 0.95; p=0.003) and an absolute 5% improvement in overall survival at five 
years. The results of the three prospective randomized trials and meta-analysis described above 
demonstrate the safety and modest benefit of induction cisplatin-based combination 
chemotherapy for patients with muscle invasive urothelial carcinoma of the bladder. 
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Adjuvant cisplatin-based chemotherapy 
The role of adjuvant cisplatin-based combination chemotherapy after radical cystectomy for 
patients with muscle invasive bladder cancer is controversial. Published studies evaluating the 
safety and efficacy of adjuvant chemotherapy are small and lack power to detect significant 
differences in overall and relapse free survival. (53

-
55

) Two randomized clinical trials showing 
modest benefit from adjuvant cisplatin-based combination chemotherapy have been published. 
One of them evaluated the safety and efficacy of four cycles of adjuvant cisplatin, doxorubicin, 
and cyclophosphamide (CISCA) compared to observation after radical cystectomy for patients 
with pathologic stage T3-T4 or node positive disease.c56

) In this study, the median survival in the 
adjuvant chemotherapy arm was 4.3 years compared to 2.4 years in the observation arm (p = 
.006). A second randomized clinical trial evaluated the role of three cycles of adjuvant cisplatin, 
methotrexate, vinblastine, plus doxorubicin or epirubicin compared to observation after radical 
cystectomy for patients with pathologic stages T3b, T4 or node positive disease.c57

) An interim 
analysis performed after the 49th patient was enrolled showed a statistically significant 
difference in the 3 year disease free survival of 63% in the adjuvant chemotherapy arm compared 
to 13% in the observation arm (p = .0015) leading to the early termination of this clinical trial. 

At the present time, three to four cycles of adjuvant cisplatin-based combination chemotherapy is 
recommended after radical cystectomy for patients with microscopic or macroscopic tumor 
invasion into perivesical tissue (T3a, T3b respectively), adjacent organs (T4a, T4b), or regional 
lymph node involvement (Nl or higher nodal stage). Well designed prospective randomized 
clinical trials are needed to evaluate the role of adjuvant cisplatin-based chemotherapy after 
radical cystectomy for bladder cancer. In addition, clinical and molecular prognostic and 
predictive factors are needed to identify patients with invasive bladder cancer at risk for 
recurrence and most likely to benefit from perioperative systemic therapies. 

Trimodality Therapy- Selective Bladder Preservation 
In North America, radical cystectomy, bilateral lymph node dissection and some type of urinary 
diversion is the standard of care for muscle invasive bladder cancer. Over the past 20 years an 
alternative multidisciplinary management strategy of bladder preservation for selected patients 
with muscle invasive bladder cancer has undergone extensive evaluation. This multidisciplinary 
management strategy or trimodality therapy was initially developed and evaluated in the late 
1980s and early 1990s by Harvard University, University of Paris, and University ofErlangen.c5s
GO) The goals of trimodality therapy are: 

Preservation of the patient's original bladder 
Achieve local and regional cure of the primary bladder tumor 
Achieve optimal overall and relapse free survival. 

Trimodality therapy includes complete and thorough TURBT of all visible tumor(s) followed by 
concurrent chemoradiotherapy to the bladder and regional lymph nodes followed by adjuvant 
systemic cisplatin-based combination chemotherapy. Contemporary radiotherapy techniques in 
use are image-guided radiotherapy and intensity modulated radiotherapy (IMRT). The total dose 
of radiotherapy to the primary bladder tumor and to the regional lymph nodes is one of the most 
important factors to achieve local-regional cure. The dose of radiotherapy directed at the bladder 
tumor ranges between 55 Gy to 70Gy whereas the dose to treat regional lymph nodes ranges 
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from 45 Gy to 50 Gy. Delivery of radiotherapy in a shorter period of time (accelerated 
radiotherapy) or delivery of larger radiation doses per fraction (hypofractionated radiotherapy) 
are not recommended. Systemic chemotherapy is administered concurrently with radiotherapy to 
radio sensitize and inhibit repopulation of bladder cancer cells during radiotherapy; and as a 
systemic therapy for microemetastatic bladder cancer cells. The most frequent chemotherapeutic 
agent prescribed concurrently with radiotherapy is cisplatin. Other chemotherapy drugs 
commonly prescribed concurrently with radiotherapy include another platinum agent, 
carboplatin; the taxane paclitaxel; the fluoropyrimidines capecitabine and 5FU; and the 
antimetabolite gemcitabine. After completion of chemoradiotherapy, patients who achieve a 
complete pathologic remission receive several cycles of adjuvant cisplatin-based combination 
chemotherapy. Patients with residual non muscle invasive bladder tumor undergo TURBT plus 
intravesical therapy followed by adjuvant cisplatin-based combination chemotherapy. Salvage 
radical cystectomy is mandatory for patients who have residual muscle invasive bladder cancer 
at the time of restaging cystoscopy and TURBT performed right after completion of concurrent 
chemoradiotherapy. 

Selection of patients for trimodality therapy 
Selection of patients with muscle invasive bladder cancer most likely to benefit from trimodality 
therapy is fundamental for the success of this multidisciplinary strategy. Patients with the 
following clinical criteria are candidates for bladder preservation: 

Small tumor size(< 5 em) 
Early T stage 
Complete and thorough TURBT of all gross visible tumors 
Absence of ureteral obstruction, obstructive uropathy, or hydronephrosis 
Absence of lymph node involvement 

Patients with large or multifocal bladder tumors, involvement of ureteral orifices, or extensive 
urothelial carcinoma in situ (Tis) at the time of presentation are at very high risk for recurrence 
after completion of concurrent chemoradiotherapy. Trimodality therapy is not indicated in the 
latter group of patients. 

Outcomes of trimodality therapy 
The average five-year overall survival with contemporary trimodality therapy for muscle 
invasive bladder cancer is 60%. The bladder preservation rate is 75%. The proportion of patients 
with a functioning bladder with minimal lower urinary tract symptomatology is 70%.C6

I) In 
general, the frequency of serious long term adverse events after concurrent chemoradiotherapy is 
low. In one series, 2% of patients required cystectomy for a shrinking bladder, 1.5% required 
surgery for late bowel obstruction, and 10% had urinary incontinence, frequency, or other 
significant lower tract urinary symptoms.c62

) To date, no prospective randomized clinical trials 
have been performed comparing trimodality therapy- selective bladder sparing treatment against 
radical cystectomy, bilateral pelvic lymphadenectomy, and urinary diversion. The five years 
overall survival range for patients with muscle invasive bladder cancer managed with trimodality 
therapy is similar to large contemporary radical cystectomy series. Prospective randomized 
clinical trials evaluating prognostic and predictive molecular markers to identify patients most 
likely to benefit from trimodality therapy are needed. 
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Systemic Therapies for Unresectable or Metastatic Urothelial Carcinoma of the Bladder 
It is estimated that 14, 680 patients died from metastatic bladder cancer in the United States in 
2010.(1

) The majority of patients with metastatic bladder cancer present with distant metastases 
as the first manifestation of their disease. At the present time, cisplatin-based combination 
chemotherapy remains the standard of care for patients with unresectable or metastatic urothelial 
carcinoma of the bladder. In general, urothelial carcinoma of the bladder is considered a 
chemosensitive epithelial solid tumor. With contemporary cisplatin-based combination 
chemotherapy regimens the median survival for patients with metastatic bladder cancer is more 
than 12 months. Very few patients with distant metastatic disease achieve long-term survival. 

Over the past 25 years the outcomes of patients with metastatic urothelial carcinoma of the 
bladder have not changed significantly. In the early 1990s a prospective randomized clinical trial 
demonstrated the superiority of a combination chemotherapy regimen of cisplatin, doxorubicin, 
vinblastine, and methotrexate (MV AC) compared to single agent cisplatin. In this study the 
median overall survival with MVAC was 12.5 months compared to 8.2 months in the cisplatin 
only arm. (63

) A second prospective randomized clinical trial demonstrated the superiority of 
MV AC to a combination of cisplatin, doxorubicin, and cyclophosphamide (CISCA). (64

) These 
studies established cisplatin-based combination chemotherapy as a new standard of care for 
patients with metastatic bladder cancer. Early on MV AC was recognized as a moderately toxic 
regimen with chemotherapy related deaths ranging from 3% to 4%. Therefore, newer 
chemotherapeutic agents including the taxanes paclitaxel and docetaxel; the antimetabolites 
gemcitabine and pemetrexed; the alkylator ifosfamide and others were evaluated in prospective 
clinical trials. These newer agents were found to have varying degrees of activity in metastatic 
urothelial carcinomas. A doublet combination of six cycles of cisplatin plus gemcitabine (GC) 
was compared to six cycles of MV AC in a large prospective phase III randomized clinical trial in 
patients with advanced or metastatic bladder cancer.c65

) Similar objective response, progression 
free survival, and overall survival rates were seen in both treatment arms at a median follow up 
of 19 months. The overall survival was 13. 8 months in the GC arm compared to 14.8 months in 
the MVAC arm (hazard ratio, 1.4; 95% CI, 0.82 to 1.32; p=.75). Overall, the GC regimen was 
less toxic than MV A C. There were fewer episodes of neutropenic fever and toxic related deaths 
in the GC arm compared to the MV AC arm. A published long term follow up of this clinical trial 
showed similar overall survival rates in both treatment arms at a median follow up of five years. 
Based on the results of this study, GC is considered the current standard front line cisplatin-based 
combination chemotherapy regimen for patients with advanced, unresectable, or metastatic 
urothelial carcinoma of the bladder. 

Chemotherapy for patients with bladder cancer-related obstructive uropathy and renal 
insufficiency 
A common problem in patients with urothelial carcinoma of the bladder is renal insufficiency 
caused by disease-related obstructive uropathy. Frequently, non surgical drainage of the urinary 
tree (e.g. placement of a percutaneous nephrostomy catheter) improves kidney function allowing 
patients to receive cisplatin-based combination chemotherapy. However, a group of patients with 
disease-related obstructive uropathy will not recover kidney function after adequate drainage of 
the urinary tree. These patients can not receive cisplatin-based combination chemotherapy. The 
optimal systemic chemotherapy regimen for patients with bladder cancer related obstructive 
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uropathy and renal insufficiency is unknown. Combinations of the second generation platinum 
agent carboplatin with other chemotherapeutic agents safe in renal impairment like the taxanes 
are frequently prescribed for this patient population. 

Systemic therapy for metastatic bladder cancer: unanswered questions 
Relevant questions about systemic therapy in metastatic or unresectable bladder cancer remained 
unanswered. Some of these are: 

The role of carboplatin and newer non platinum chemotherapeutic agents like the 
taxanes, pemetrexed, ixabepilone, and others as first line chemotherapy. 

The role of maintenance chemotherapy in patients who respond or have stable disease 
after first line cisplatin-based combination chemotherapy. 

The role of second line chemotherapy for patients with progression of metastatic disease 
or for patients who can not tolerate front line cisplatin-based combination chemotherapy. 

The role of novel targeted agents (small molecule tyrosine kinase inhibitors, monoclonal 
antibodies, etc.) as front line, second line, or maintenance monotherapy or combination 
therapy with cytotoxic agents. 

The optimal front line systemic therapy for patients with renal insufficiency. 

The safety and efficacy of newer chemotherapeutic agents and targeted therapies for early stage, 
locally advanced, unresectable, and metastatic bladder cancer is under evaluation in prospective 
randomized clinical trials. An updated list of current therapeutic clinical trials can be found on 
line at the U.S. National Institutes of Health (NIH) webpage http:// clinicaltrials.gov. Below are 
examples of families of targeted therapies under evaluation in bladder cancer clinical trials (table 
3). 
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Table 3. Targeted Therapies for Urothelial Carcinoma of the Bladder Under Evaluation m 
Prospective Clinical Trials. 

Agent and Class Target Mechanism of Action Clinical Trials Setting 

RAS- MAPK Signal 
Metastatic Disease 

Transduction Pathway HER2 Cell Growth Inbition Phase II/III 
Muscle Invasive . Trastuzumab 

. Lapatinib EGFR/HER2 TKI Phase IIII Metastatic Disease 

VEGFR 1, 2, 3 
Superficial Disease 

Angiogenesis Pathway 
PDGFRa, B TKI Phase II 

Induction . Sunitinib Adjuvant 
cKit Metastatic Disease 

Pazopanib 
VEGFR 1, 2, 3 

TKI Phase II Metastatic Disease . 
PDGFRa, B 

FGFR3 

. Dovitinib 
VEGFR 1, 2, 3 

TKI Phase II/III Metastatic Disease 
PDGFRa,B 

cKit 

VEGFR 1, 2, 3 . Vandetanib EGFR TKI Phase II Metastatic Disease 
RET 

Cell Growth Inhibition 
mTOR Pathway 

mTOR 
Pro Apoptosis 

Phase I/II Metastatic Disease . Temsirolimus Anti Angiogenesis 
Cell Metabolism 

Cell Growth Inhibition 

. Everolimus roTOR 
Pro Apoptosis 

Phase I/II Metastatic Disease Anti Angiogenesis 
Cell Metabolism 

Conclusions 
Over the past ten years progress has been made in the diagnosis, elucidation of relevant 
molecular signaling transduction pathways, study of prognostic molecular markers, and 
treatment of bladder cancer. The modem management of bladder cancer is best performed by 
experienced multidisciplinary teams at academic centers of excellence. Many challenges and 
important questions remain unanswered in bladder cancer. Novel imaging techniques and 
molecular markers with enhanced sensitivity are needed to improve the early detection and 
accurate clinical staging of patients with bladder cancer. The safety, efficacy, and effects in 
quality of life of new targeted therapies prescribed alone or in combination with cytotoxic 
chemotherapy for patients with high risk non muscle invasive, muscle invasive, unresectable, 
and metastatic bladder cancer need to be evaluated in well designed, multi institutional, 
prospective, randomized clinical trials. Trimodality-bladder preservation therapy for carefully 
selected patients with organ confined, muscle invasive bladder is associated with similar 
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outcomes compared to radical cystectomy, bilateral pelvic lymph node dissection, and urinary 
diversion. Finally, the outcomes and prognosis of patients with unresectable or metastatic 
bladder cancer treated with contemporary therapies remain poor. Significant improvement in the 
management and outcomes of patient with unresectable or metastatic bladder cancer is much 
needed. 
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