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CONSIDERAZIONI INIZIALI

* negli ultimi 5-10 aa e cambiato lo scenario
per tumori genito-urinari

* nuovi farmaci hanno permesso di modificare
la storia di malattia di molti paz non
selezionati

e

* rimane la necessita di identificare nuovi
biomarcatori



Molecular biomarkers

e Stratificare il rischio

* Personalizzare il trattamento

* Counseling per paziente e parenti



JMIORE della PROSTATA

Metastatic Biopsy

Imaging
Functional evaluation -

Treatment
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Biopsie tumorali

caratterizzazione molecolare estesa sia nei tumori localizzati
che metastatici permette di individuare possibili target o
fattori prognostici/predittivi

ERG gene fusion (40%—50%)

AR gene point mutation or amplification (50%—60%)
TP53 mutation or deletion (40%—50%)

PTEN deletion (40%—-50%)
RB1 deletion (20%)
alterations in DNA repair genes : BRCA, ATM, MSI ...(20%)

H Beltram et al JCO 2016



PARP inhibitori e CRPC

Fase Il adattativa di trattamento con olaparib

su 49 pz CRPC

con studio prospettico di biomarkers su tessuto e sangue

Overall RR

difetto di meccanismi di
riparazione DNA

RR (DNA repair def)
OS (DNA repair def)

33%
16/49

88%

13.8 movs 7.5 mo

Mateo J NEJM 2015
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CTC o DNA circolante:
quale aiuto nella pratica clinica

v’ CTC circolanti:
1
studio COU-301 : CTC e LDH markers surrogati di OS

v DNA tumorale circolante:

comparsa di mutazioni di AR (T878A o L702H ) in 15-
20% di pz anticipano di mesi PD radiologica’

v' Mutazione AR-V7 in CTC -> marcatore di R a nuovi
antiandrogeni ma non ai taxani (PRIMCAB trial, sviluppo di
nuovi farmaci diretti contro AR-V7)°

1

5 Scher JM JCO 2015

3Romanel A Sci Transl Med 2015
Antonarakis ES JAMA Oncolo2015
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Molecular imaging

99m-Tc-MDP FDG MIP Zr-89 labeled anti-
Anterior Posterior Anterior PSMA antibody J591
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Identified Lesions: 15 Identified Lesions: 4 Identified Lesions: 42

H Beltram et al ASCO 2016




Molecular imaging

potrebbe migliorare:

* la comprensione del comportamento biologico del tumore

* stadiazione iniziale per evitare chirurgie inutili sul primitivo
e evidenziare precocemente recidive locali

e predirre e monitorare la risposta al trattamento

» affiancare lo sviluppo di nuove strategie terapeutiche



Molecular biomarkers

E nei tumori uroteliali
e renali ?



Tumore uroteliale
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Neoplasie uroteliali
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IMMUNOTERAPIA:

LA RIVOLUZIONE DEL PARADIGMA

(Phase If11) 2" line
durvalumab

Checkmate 032 Keynote 052

(Phase 1) 2" line (Phase ) 1% line Keynote 012 (Phase IB) JAVELIN (Phase 1) 2™ line
nivolumab pembrolizumab 2" line pembrolizumab avelumah

G027831 IMvigor 210 Cohort || Checkmate 275 IMvigor 210 Cohort 1: Keynote 045 (Phase Ili)
(Phase 1) 2 (Phase 11) 2" line (Phase Il) 2" line (Phase 1) 1% line study of 2™ line

atezolizumab atezolizumab nivolumab atezalizumab pembrolizumab

‘ 2015 2016

FDA APPROVALS

5/18/16: atezolizumab || 2/2/17: nivolumab | | 4/18/17: atezolizumab 5/8/17: avelumab

approved for 2™ line approved for 2™ accelerated approval for | | accelerated approval for 27 line
therapy of muUC line therapy of 1% line [Cis-ineligible therapy of mUC.

muUcC patients)

5/8/17: pembrolizumab
5/1/17: durvalumab approval for 2™ line therapy
accelerated approval for of mUC

2" line therapy of mUC 5/18/17: pembrolizumab
accelerated approval for 1% line
(Cis-ineligible patients)




TUMOR MUTATION BURDEN AND PFS

nivolumab chemotherapy
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Second-Line

Third-Line +

Ca renale: scenari futuri

Current Therapy Sequence

l

Potential Future
Therapy Sequence

HD-IL2
Sunitinib
Pazopanib

l

Cabozantinib
Ipilimumab + Nivolumab
Bevacizumab + Atezolizumab

l

Nivolumab
Cabozantinib
Lenvatinib + Everolimus
Axitinib¥*
Sorafenib™®

Nivolumab
Cabozantinib
Lenvatinib + Everolimus
Pazopanib
Axitinib
Sorafenib
Axitinib + Pembrolizumab
Axitinib + Avelumab

el

Any of the therapies mentioned above

Clinical trials with novel targeted agents
Clinical trials with immune modulators
Genomic testing attempting to identify agents

Gill DM, ASCO 2017




CONCLUSIONI

v La caratterizzazione molecolare estesa
"entra" nella pratica clinica

v Necessita di modificare metodologia della
ricerca

v’ Possibili suggerimenti per sequenze ed
associazioni

v Immunoterapia: necessita di fattori predittivi
per migliore selezione dei paz



So, Where are we exactly??
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Neoplasie renali

VEGFR PDGFR c-KIT RET FGFR AXL c-MET VEGFR
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La caratterizzazione molecolare estesa elemento
da integrare nella pratica clinica

ha portato Importanza di sviluppare fattori
predittivi di risposta

Necessita di collaborazione dai grandi studi
randomizzati ai piccoli studi su mutazioni rare

Nuove tecniche di caratterizzione molecolare( su
cellule e tessuto) possono dare ulteriore sviluppo
di nuove terapie e maggiore personalizzazione



CONCLUSIONI

v'Nuove tecniche di caratterizzazione molecolare (su
cellule e tessuto) possono dare ulteriore impulso
allo sviluppo di nuove terapie e maggiore
personalizzazione

v’ Mandatorio ricercare fattori predittivi di risposta
per modulare la scelta terapeutica

v Immunoterapia: al momento non abbiamo criteri
«clinici» o biomarcatori per la selezione dei paz



Metastatic Biopsy
Whole exome, transcriptome
(Robinson et al, 2015)

Targeted analysis of actionable
genomic lesions (Mateo et al, 2015)

DNA Methylation (Beltran et al, 2016)

Treatment
Decision

Plasma
Targeted analysis of
circulating tumor DNA

"'_ .g. AR (Romanel et al, 2015),
\BRCA'I.-":Z ATM

Circulating tumor cells
Targeted analysis of CTCs

e.g. AR-V7(Antonarakis et al, 2014),
expression profiles, single cell seq.

Imaging
Functional evaluation -
e.g. NaF, DHT, PSMA




MIBC

LUMINAL

P-53 like

Attivazione
p63,mutazione EFGR

PPAR gamma, ER, FGFR
mutato

Differenziazione squamosa,
peesentazione + aggressiva, ma
prognosi intermedia

Possibile risposta a inibitori di FGFR
Istotipo a maggiore aggressivita

Resistente a NAC




FDA | EMA AIFA

Atezolizumab 1°st  1°st
(anti PD-L1) unfit

Pembrolizumab 1°
(anti PD1) unfit

Nivolumab
(anti PD1)

Avelumab
(anti PD-L1)

Durvalumab
(anti PD-L1)




7: Summary of Other Targets of Interest
OS = Overall Survival, ORR = Objective response rate, PFS = Progression free survival
Study ID Experimental Agent Drug Class Treatment Combination Phase Patient Population AE Outcome Biomarker Selection Targets

Volasertib Polo-like
3 Inhibitor
. (PLK)

[72] Single agent Il Second line G3-4 20-28%
RR = 14%, PFS =

1.4 months, OS

= 8.5 months

PLK1

Lonafarnib

[73]

Farnesyl

transferase

inhibitor

Lonafarnib +
Gemcitabine Il Second line G3-4 36%
ORR=32%,

TTP=7months,
0S=11.5months

Farnesyl

transferase

NCT02109328 Alisertib
[74]

Aurora

kinase A

inhibitor

Single agent Il Second line
G3-441-54%

with

2 treatment

deaths






Systemic immunity
Innate and adaptive
nnate and a Priming of
immune response
APCs + influence of

Host Polymorphisms

Cytokine markers of
chronic inflammation

type of genetic
and epigenetic
alterations

Density and phenotype
of peripheral immune cell

Soluble factors affecting |
host responses |
Stress hormones,
glucocorticoids

Antigenic

simulation

/::H * a* and tolerance - —
K -
0#’ ® .7 Maturation/inhibition

Ul i) TL” WY ILI‘.ﬂﬂ J'I.:II J of peripheral antigen

presenting cells
O

Environment
Inlernal.fextarnal factors

Tumour burden

Tumour genome and epigenome

Tunjﬂlut cell

Ability of tumour to
evade immunity

MHC expression

IFN signaling, IDO, etc.

Metabolic factors
Glucose, LDA,
oxidative stress

Epigenetic changes

Ability to exclude
immune infiltrate
WnU/B-catenin Tumour
microenvironment
Cellular components
promoting and

inhibiting immunity
MDSCs, TAMs, CAFs

Cytokines/soluble factors
in tumour microenvironment
VEGF, IL-6, IL-17, TGF-p




PD-L1
Immunchistochemistry

TCGA Subtyping

Tumor Mutational
Burden

Immune Cell Gene
Expression Profiling

intages

Most well-characterized biomarker to date

Rapid turn around time from blopsy

IHC assays are standardized specific to each therapy
Relatively inexpensive

Evidence of increased immunotherapy response in
luminal cluster Il subtypes with atezolizemalb

Basal cluster | subtype demonstrated increased ORR
with nivelumab therapy

Distinct classifications based on tumor gene
signatures (i.e. few patients with gene signatures
between groups)

Clear examphes of durable responses (> & months)
in patients with high mutation burden

Correlation demonstrated in subgroup analyses
between tumor mutation burden and overall
response rates with aterolizumab and
pembrolizumab

Higher reproducibility relative te PD-L1 IHC to
predict immunotherapy responses

Only biamarker assessing immune cell status rather
than tumor characteristics

Correlated with response to therapy in subgroup
analyses of nivolumab and pembrolizumab triaks

Discordant results across studies

Poor negative predictive value: responses seen in PO-L1 negative tumors
Multiple antibodies in use to detect PD-L1

Unclear if composite score or tumor cell score is more reflective of the tumor
micrognmvironment

Biomarker s dynamic over time and does not reflect PD-1/PD-L1 interactions in
tumor draining lymph nodes

Does not assess status of the immune microenvironment

Multiple gene duster assays used, difficult to standardize

TCGA subtyping in patients treated with immunotherapy is limited to small
numbers in each cohort (<60 patients in IMVigor study)

May require deep sequencing to appropriately identify the TOGA subtype
Responses are achieved in all 4 TOGA clusters, suggesting a low negative
pradictive value

Does not assess status of the immune microenvironmant

Difficult to standardize between sequencing assays

Relative weight of SNPs and translocations not yet elucidated

Relationship between tumor mutaticn burden and necantigen burden is still
undefined

Depth of seguencing required to predict responders vi nonresponders
undetermined

Evolution of tumor over time may change the relative mutation burden
Does not assess status of the immune microenvironment

Mo standardized commerclally avallable gene panel as of yet. Multiple gene
panels currently avallable (T-cell panel, combined T-cell tumar cell panel, IFN-y
specific)

Insufficient negative predictive value: responders seen in all groups

Cost
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On-going combination immunotherapy trials in urothelial cancer

Therapy Number Phase Trial ID
Nivolumab +/- Ipilimumab (CheckMate-032) 1150
70 1/11

Il NCT01928394

NCT02553642 December 2018

September 2018
Atezolizumab + MOXR0916 (anti-OX40) +/- Bevacizumab

CPI-444 + Atezolizumab 534 1/1b
Pembrolizumab + PLX3397 (CSF1R) 400
BMS-986106 (anti-LAG3) +/— Nivolumab 360
MK-7684 +/- Pembrolizumab 336
GSK3174998 (anti-OX40) +/- Pembrolizumab 264
Pembrolizuamb + Lenvatinib 250 [oyAl!

Durvalumab + Epacadostat 185 1/
Pembrolizumab + Ramucirumab 155
Nivolumab + Cabozantinib +/- Ipilimumab 135

Atezolizumab + Epacadostat 118 |
Durvalumab + (Olaparib or Vistusertib or
AZD1775 or AZD4547) 110 |

Durvalumab + Tremelimumab + polyICLC (TLR3 agonist)
Pembrolizuamb +/- Acalabrutinib 75
Tremelimumab +/- Durvalumab 64
Ipilimumab + Enoblituzumab (anti-B7-H3) 59
Atezolizumab + B-701 (FGFR3 inhibitor) 48

Pembrolizumab + Vorinostat42 |
Pembrolizumab + Docetaxel or Gemcitabine 38
Nivolumab + Enadenotucirev (oncolytic virus) 30
Avelumab + NHS-IL-12 30 |
Pembrolizumab + Paclitaxel 27 Il
Nivolumab + IFN-y 15 |

Est. Completion

762
NCT02655822
1/

1/

|

|
NCT02501096
NCT02318277
|

|
NCT02298153

NCT02546661
102

Il

Il

|

Ib
NCT02619253
|

|
NCT02994953
NCT02581982
NCT02614456

|

June 2018
NCT02452424
NCT01968109
NCT02964013
NCT02528357
January 2018
January 2018
NCT02443324
NCT02496208

November 2020

March 2019
1/1
NCT02351739
NCT02527434
NCT02381314
NCT03123055
May 2018
NCT02437370
NCT02636036
April 2018
March 2019

December 2017

NCT02410512

July 2019
October 2019
March 2020
January 2020

June 2018

December 2017

NCT02643303
Summer 2017
October 2018
March 2018
April 2017

December 2019

June 2018

August 2018

August 2022



On-going studies evaluating first-line therapies for metastatic

urothelial cancer



https://clinicaltrials.gov/ct2/show/NCT02807636
https://clinicaltrials.gov/ct2/show/NCT02853305
https://clinicaltrials.gov/ct2/show/NCT02516241
https://clinicaltrials.gov/ct2/show/NCT02043665
https://clinicaltrials.gov/ct2/show/NCT02897765
https://clinicaltrials.gov/ct2/show/NCT02717156
https://clinicaltrials.gov/ct2/show/NCT01524991
https://clinicaltrials.gov/ct2/show/NCT02989584

a PlES)K/AKYMTOR
48 altered cases (38%) —— &
P;KSGA 1?‘!-':';, FEEREENENN AN EERERER
AKT3 12%
TSC1 6%
PIK3R1 2%
PTEN 2% .
TSC2 1%

AKT3 copy

'
mRMNA over-
BXpression
} fusion

[ homaoazygous
deletion

3 truncating
mutation

| amplification

» recurrent
mutation

3 V104LM
2 M| paary

|
g p

1255 aa II_EREE:;

i

1342 aa

b RTKRAS

FGFR3 1
ERBB?2
EGFR
ERBB3
NF1
HRAS
NRAS

d

frequency of
ERBEBZ alteration

50 altered cases (39%)
Er}fd II'}..III!IIIIIIIII
8% il eese
6% I
6%
4%
3%
2%

= amplification
m mutation




| Docetaxel | 425 | 259 | 166 | | | |



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5725096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5725096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5725096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5725096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5725096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5725096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5725096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5725096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5725096/
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