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Bladder Carcinoma Epidemiology

Estimated New Cases

180,520
Lung & branchus 17,820 Lung & bronchus 106,470
Cobon & recium 70820 3 Colon & rectum 63,670
Urinary bladder 58,950 ; Uterine corpus 0,050
Melanoma of the skin 4E,Eﬁ ; Thyroid 48 350

MNon-Hodgkin lymphoma 40,170 Mon-Hodgkin lymphoma 32,410
Kidmey & ranal pelvis 39,650 ¥ Melanoma of the skin 29,510

Cral cavity & pharyn 34,780 i Laukemia 26,050
Leukemia 34,080 ; Pancreas 25,400

Liver & intrahepatic bile duct 28,410 : Kidney & renal pelvis 23,050
All Sites 841,390 All Sites 843,820

Estimated Deaths

Lung & branchus Lung & bronchus
Prostate 26,120 % Breast 40,450
Colon & rectum 26,020 Colon & rectum 23,170
Pancreas 21,450 : Fancreas 20,330
Liver & intrahepatic bile duct 18,280 % Chary 14,240
Leukamia 14,130 b Uterine corpus 10,470
Esophagus 12,720 ; Leukemia 10,270
Urinary bladder 11,820 ; Liver & infrahepatic bile duct 8,580

MNon-Hodgkin lymphoma 11,520 Mon-Hodgkin lymphoma 4,630
Brain & other nervous system 9,440 I Brain & other nervous system 6,610
All Sites 314,290 All Sites 281,400

Seigelet al. Cancer Statistics 201¢



WHO histological classification of tumours of the urinary tract

Urothelial tumours
with squamous differentiation
with glandular differentiation
with trophoblastic differentiation
Mested
Microcystic
Micropapillary
Lymphoepithelioma-like
Lymphoma-like
Plasmacytoid
Sarcomatoid
Giant cell
Undifferentiated

Non-mvasive urotnelial neoplasias
Urothelial carcinoma in situ
Mon-invasive papillary urothelial carcinoma, high grade
Mon-invasive papillary urothelial carcinoma, low grade
MNon-invasive papillary urothelial neoplasm of low

malignant potential

Urothelial papilloma
Inverted urothelial papilloma

Sgquamous neoplasms
Squamous cell carcinoma
Verrucous carcinoma
Sguamous cell papilloma

Glandular neoplasms

Adenocarcinoma
Enteric
Mucinous
Signet-ring cell
Clear cell

Villous adenoma

'Maorphology eode of the International Classification of Diseases for Oneelogy (ICD-0) {B0B} and the Systematized Nomenclature of Medicine (httpy//snomed.org). Behaviour is coded

8120/3'

813173
BOBZ/3

812213
8031/3
B020Y3

B120/2
8130/23
813021

81301
B120/0
8121/0

BO70/3
8051/3
8052/0

B140/3

B480/3
B430/3
B310/3
B261/0

Neuroendocrine tumours
Small cell carcinoma
Carcinoid

Paraganglioma

Melanocytic tumours
Malignant melanoma
MNevus

Mesenchymal tumours
Rhabdomyosarcoma
Leiomyosarcoma
Angiosarcoma

Osteosarcoma

Malignant fibrous histiocytoma
Leiomyoma

Haemangioma

Other

Haematopoietic and lymphoid tumours
Lymphoma
Plasmacytoma

Miscellaneous tumours
Carcinoma of Skene, Cowper and Littre glands
Metastatic tumours and tumours extending from other organs

/0 for benign tumours, /2 for in situ carcinomas and grade Il intraepithelial neoplasia, /3 for malignant tumours, and /1 for borderline or uncertain behaviour.

WHO Pathology & Genetic016Tumor®f the Urinary System and Male Genital Organs
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Biology of urothelial tumorigenesis
Insights from genetically engineered mice

Signaling Leading to Bladder Tumorigenesis along
the Low-grade, Non-invasive Pathway
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Normal Simple Nodular Low-grade,
urcthelium hyperplasia hyperplasia non-invasive tumor

(quiescent) (proliferation) (survival / angiogenesis) oo SRR . L
| Apoptosis Mild hyperplasia Invasive
Ras low-level activation Ras hyper-activation Cell cycle arrest Nuclear atypi carcinoma

Xue-Ru Wu, Cancer Metastases, 2009



Historical Staging Categories
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High Grade Papillary CA Component




Areas of CIS & Denuding CIS Compon







HISTOLOGIC FEATURES OF INVASIO

A Loss of smooth BM outline

A Single cells or irregular clusters of cells
haphazardly extending from surface

A Invading cells with more abundant
eosinophilic cytoplasm than noimvasive

A Retraction artifact

A Stromal edema myxoid, desmoplasia or
fibrosis

A Inflammation







Z
O
<
>
Z
LL
O
2
N
O
Z
O
<
A




Z
O
<
>
Z
LL
O
2,
U)
O
Z
O
<
a




MUSCULARIS MUCOSAE




pT1-SUBSTAGING BASED ON MUSCULAR
MUCOSAE




MUSCULARIS MUCOSAE INVASION




MUSCULARIS MUCOSAE INVASION




Urothelial Carcinoma
Two Phenotypes?

Superficial noamuscle invasiverrothelialcarcinomai/0-80%

A Majority of UrCa(60-70%) present asapillary norinvasive(pTa)
_ tumors at time of firstliagnosis

A 50-70%will recur asnon-invasivetumors and only 80% of will
_ progress

A pT1 as well as flat CISis)

MusclelnvasiveurothelialcarcinomaMIBC): 20-30%
A8090% ar e fpr i masiveuwothdlialcrcihoma
A Pracitically all are high grade

A Despite aggressive Rx (Cystectomy @hemotherapy), 50%five
year overalkurvival



Non Invasive

Invasive

Hyperplasia
Normal Urothelium

Genetically Stable

PUNLMP
LGUrCa 5-10%

HGUrCa

Fiat i

Flat CIS

pT1l
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Ebleet al. WHO Pathology & Genetics:
Tumors of the Urinary System and Male Genital Organ
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~15%

~50%
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70-80%

20-30%

Modified from Xue-Ru Wu et al Nature Rev 2005
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~15%

20-30%

Pontes J. et al. Cancer Research 1984

Modified from Xue-Ru Wu et al Nature Rev 2005



BladderUrothelial Carcinoma
RTK-HRAS Pathway

FGFR3:

A Receptor Tyrosine Kinase (RTK) function

A Mutations in75% of lowgrade papillary NMBICs
(very rare in CIS andnly 10% of MIBG)

A Constitutiveactivation of FGFR3 by mutation
enhance cell growth (HRABIEK-ERK network)

andangiogenesis

A High levels of FGFR3 protein expression are
associated with favorable prognosis

Oxford G et al. Urol 2003
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P53 mutations
Urothelial carcinoma Clinical studies

SarkisA et al INCI 1993
58% of pT1 had p53 overexpression
P53 overexpression predicted PFS on multivariate analysis

Esrig et al NEJM 1994
52% tumors had p53 overexpression

Hiherrecurrence rate idrCawith p53 overexpression (62%890% for
pPT1-3 vs 7#11%)

Independently Predict recurrence and survival on multivariate (grade
stage)

SarkisA et al JCO1995
52% tumors had p53 overexpression

Lower (41% vs 77%) DFS idrCawith p53 overexpression
Independently predict survival on multivariate (grade, stagsize)



p53 Gene and Protein Status: The Role of p53 Alterations in

Predicting Outcome in Patients With Bladder Cancer

Ben George, Ram H. Datar, Lin Wu, Jie Cai, Nancy Patten, Stephen J. Beil, Susan Groshen, John Stein,
Donald Skinner, Peter A. Jones, and Richard ]. Cote

Combining p53 gene and protein status stratifles DFS

Wild-typegene and unaltered protein BEST
Either mutated gene or alterpobtein INTERMEDIATE

Mutatedgeneand altered protein WORST

George et al. JCZD14



Biology of urothelial tumorigenesis
Insights from genetically engineered mice

Signaling Leading to Bladder Tumorigenesis along
the Low-grade, Non-invasive Pathway
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Normal Simple Nodular Low-grade,
urcthelium hyperplasia hyperplasia non-invasive tumor

(quiescent) (proliferation) (survival / angiogenesis) oo SRR . L
| Apoptosis Mild hyperplasia Invasive
Ras low-level activation Ras hyper-activation Cell cycle arrest Nuclear atypi carcinoma

Xue-Ru Wu, Cancer Metastases, 2009






SURVIVAL ACCORDING TO MUSCULARIS
MUCOSAE INVASION

151 patientsi pT1 on TUR

ACases centrally reviewed

A97 included in study

- . - T ‘ r
0 20 40 60 80 100 120
time (months)

AAIl high -grade with mp in

Kaplan-Meier progression-free interval

specimen i

s 08

& 06

ASubstagingpossible in 85 (88%) WM : -
ATreated by: R e
time (months)
AT U R BT + / - I ntr aves I C al B CG Fig. 2. Kaplan-Meier estimates of recurrence-free and progression-free

survival with respect to depth of invasion for initial high-grade T1 tumors.
Outcomes of patients with invasion at the level of (or into) MM (n = 10) and
beyond MM (n =37) were plotted together (T1b/c) because of similar
results. Cancer progression was defined as the development of muscle-
i ive or more advanced-stage carcinoma, distant metastasis, or death
from bladder cancer.

Orsola et al. Eur Urol 48:233235, 2006




T1 SUBSTAGING
(O 1 WPIFHPF)
Progressionfree survival Cancerspecific survival

Bertz et al. Histopathology 59:722, 2011.



