Update on bladder neoplasia:

2016WHO classification and recent developments withir
the pathologic, molecular &linical domains of the disease






Signaling Leading to Bladder Tumorigenesis along
the Low-grade, Non-invasive Pathway
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UrothelialCarcinoma:
Two Pathways Manifesting in TiRhenotypes?

Superficial noAmuscle invasivaerrothelialcarcinoma 70-80%

Majority of UrCa(60-70%) present as nanvasive pTa) tumors at
time of firstdiagnosis

50% will recur ashoninvasive tumors, onl$-10% of will progress

MusclelnvasiveurothelialcarcinomgMIBC): 20-30%

8090% ar e ipr i masiveuwothdalcersinoma
Practically all are high grade

Despite aggressive Rx (Cystectomy @hemotherapy)
<50% overall survival
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Flat CIS

Ebleet al. WHO Pathology & Genetics:
Tumors of the Urinary System and Male Genital Organs
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pT1 Ca invasive into lamina propria,
muscularis mucosa & sub mucosa



WHO GRADING IN pTa UROTHELIAL CARCINOMA

Holméang et al, J Urol 165:1124130, 2001



WHO histological classification of tumours of the

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

Sguamous neoplasms
Squamous cell carcinoma
Verrucous carcinoma
Squamous cell papilloma

Glandular neoplasms

Adenocarcinoma
Enteric
Mucinous
Signet-ring cell
Clear cell

Villous adenoma

B131/3
BOBZS3

B122/3
B031/3
B020/3

B8120/2
8130/23
8130/21

81301
B120/0
B121/0

BO70/3
BO51/3
BOS2/0

8140/3

B480/3
B490/3
B310/3
B261/0

Meuroendocrine tumours
Small cell carcinoma
Carcinoid

Paraganglioma

Melﬂﬂlﬂ:]rtil: tumours
Malignant melanoma
Nevus

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

urinary tract

8041/3
8240/3
8680/1

8720/3

9731/3

"Morphology code of the International Classification of Diseases for Oncology (ICD-0) {808} and the Systematized Nomenclature of Medicine (http2/snomed.arg). Behaviour is coded

/0 for benign tumours, /2 for in situ carcinomas and grade 11l intraepithelial neoplasia, /3 for malignant tumours, and /1 for borderline or uncertain behaviour.




CARCINOMA IN SITU




CARCINOMA IN SITU

-

Large cells, pleomorphic nucleihyperchromatic nuclel;
note size of nucleli compared with other normal tissue cells
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Modified from Xue-Ru Wu et al Nature Rev 2005



Urothelial Carcinomaof the Bladder
RTK-HRAS Pathway

FGFR3:

Receptor Tyrosin&inase(RTK) function

Mutations in75% of lowgrade papillarydrCawnhile
very rare in CIS and only 10% of InvasileCa

Constitutiveactivation of FGFR3 by mutation enhance
cell growth (HRASMEK-ERK network) and

angiogenesis



BladderUrothelial Carcinoma

RTK-HRAS Pathway

Signaling Leading to Bladder Tumorigenesis along
the Low-grade, Non-invasive Pathway

Mesenchymal
cell

Normal Nodular Low-grade,
urothelium hyperplasia hyperplasia non-invasive tumor
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Ras low-level activation Ras hyper-activation

XueRuet al Cancer Metastasis Rev 20
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Progression in stage

PUNLMP -LPUC pTa HPUC pTa
N=175 N=483 N=129

Progression
Cumulative Incidence

Pan et al, AJCP 133:788, 2010



Cancer-specific mortality

PUNLMP —LPUC pTa HPUC pTa
N=175 N=483 N=129
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Pan et al, AJCP 133:788, 2010




WHO/ISUP GRADING IN pTa
UROTHELIAL CARCINOMA

A 680 new cases, 363 (53%)Ta
A Grade distribution:

I PUNLMP 95 (26%)

I Low grade 160 (44%)

I High grade 108 (30%)
A Treatment:

I TURBT alone358 (98.6%)
A Follow up: minimum 5-years

Holmanget al, JUrol 165:11241130,2011



WHO/ISUP GRADING IN pTa
UROTHELIAL CARCINOMA

Holméang et al, J Urol 165:1124130, 2001
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Cao et al.Urology2010;
High Grade 76:5939
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Cao et al.Urology2010;
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HISTOLOGIC FEATURES OF INVASION

A Loss of smooth BM outline
A Sin%le cells or irregular clusters of cells

haphazardly extending from surface

A Invading cells with more abundant
eosinophilic cytoplasm than noAnvasive

A Retraction artifact

A Stromal edema- myxoid, desmoplasia or
fibrosis

A Inflammation
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DIAGNOSIS OF INVASION
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MUSCULARIS MUCOSAE




MUSCULARIS MUCOSAE INVASION




pT1l - SUBSTAGING BASED ON
MUSCULARIS MUCOSAE

’ - SR 3 B3




SIGNIFICANCE OF MUSCULARIS MUCOSAE
Patients treated by TURBT only

Survival (%)
®
() o

.Y
o

Levels TIA&TIB

M
o

Level T1C

48 T2 96 120

Follow -up (months)

Younes et al, Cancer 66:54348, 1990



SURVIVALACCORDING TO MUSCULARIS
MUCOSAE INVASION

Kaplan-Meier recurrence-free interval

A151 patientsi pT1 on TUR

T1a (n=38)

T1ib/c (n=47)

ACases centrally reviewed

recurrence-free survival

Log rank O0.71

T T

A97 included in study R

Kaplan-Meier progression-free interval

" Tia (n=238)

AAIl high -grade with mp
INn specimen

T1ib/c (n=47)

progression-free survival

Log rank 0.0031

T T T

ASubstaging possible in 85 T Read

Fig. 2. Kaplan—Meier estimates of recurrence-free and progression-free

O survival with respect to depth of invasion for initial high-grade T1 tumors.
0 Outcomes of patients with invasion at the level of (or into) MM (z = 10) and

beyond MM Gz = 37) were plotted together (T 1b/c) because of similar

results. Cancer progression was defined as the development of muscle-

invasive or more advanced-stage carcinoma, distant metastasis, or death

reated by:
ATreated by:

from bladder cancer.

sola et al. Eur Urol 48:233235, 2006




High Risk Superficial Bladder
Cancer- Benefits of Cystectomy



Risk Stratification

A Admittedly, cystectomy as a treatment has significant
morbidity and impact on quality of life
A Other factors may also be useful in selection
I Tumor size
I Mulifocality
I Lymphovascular invasion
I Variant histology
I Prostatic urethral involvement
I Depth of T1 invasion
I Molecular markers



High Grade T1- first step

A Repeat TURBT
I Significant proportion of cancers amaderstaged
i Detection of cancer on repeat TURBT may be a prognostic factor itself

Decreased survival with
worsening pathology on
restaging TUR
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Overall Risk in HG T1 bladder cancer
A High percentage have upstaging or progression on cystectomy
Total 167

Upstaging 50%
Extravesicular disease 27.5%

Lymph node metastasis 17.5%

Recurrence 294
Death 18.5




High Grade T1 patients on BCG therapy

A 23 center, review of 2,451 patients
I These patients are at high risk of recurrence, progression, and survival

10 15

rears Yaars
Mao. at risk Mo, &t risk Mo, &t risk
2451 520 107 10 0 2451 858 204 18 1] 451

Hg. 1 - Cumulative incidence curve for time to recurrence. Fig. 2 - Cumulative incidence curve for dme to progression. Fig. 4 - Cumubative incddence curve for time o bladder cancer death.



High Grade T1 with concomitant CIS
A 132 consecutive patients treated with BCG

Table 4 iviarit on ana of risk factors in relation

to o




T1G3 with CIS also fares worse with cystectomy
A 167 patients treated with cystectomy for HGT1 at 3 centers

Recurrence Cancer-specific survival

urvival Probability

l—a————‘ Ti Grade 3 CIS
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Lag rank test
P =008

Log ramk facsi
P =006

0 12 3 38 £ B0 T =4 55 108 120 132 144 155 168 120
Monthis after Rasdical 'E:,'ﬂi-:tam:,'

28 M 49 B0 T2 B4 3 108 120 132 144 156 168 180
Monthe afier Radical Cystectomy




Conclusion

A High Grade T1 bladder cancer represents a heterogeneous
group of patients with high risk for recurrence and progression

A CIS is associated with BCG failure, upstaging at cystectomy,
and cancer death

A Risk stratification and further investigation into precise
markers/prognostic factors are necessary to select patients
that should be advised to pursue early cystectomy



P53 inUrothelial 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
Hiher recurrence rate iblrCawith p53 overexpression (62%80% for pT13 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 ibrCawith p53 overexpression
Independently predict survival on multivariate (grade, stagsize)




Basal Markers

Choi et al. Nature reviews 2014



