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Female reproductive system

Ovarian Cancer: Setting the scene




1. Ovarian Cancer: Setting the scene
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2. Ovarian Cancer: Setting the scene

Mortality rates
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— No improvement in ovarian cancer mortality rates




3. Ovarian Cancer: Setting the scene

Upfront debulking Carbo/Paclitaxel Platinum-based PLD and Paclitaxel, gemcitabine,
surgery +/- Beva therapy Trabectedin doxorubicin
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Choice of treatment: What did we know?

The platinum free interval dogma

Relapsed ovarian cancer categories
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Questions relavant to the medical treatment
of patients with
Advanced Ovarian Cancer




1) How to treat the patients in First Line

— The | ortance of optimal primary su
CompB A G P (S TRy o AR dRE Same o
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Comparison of survival between
upfront primary debulking surgery
versus
neoadjuvant chemotherapy
for stage llIl/IV ovarian, tubal and peritoneal cancers
in phase lll randomized trial: JCOG0602.

Progression-free Survival (N=301)
: 9oy wacT
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Diagnosis

Upfront
debulking
surgery




1) How to treat the patients in First Line

—> The role of Chemotherapy and Maintenance

—»\Weekly regimens not improve PFS or OS

L figas ™= == == == == - =
14 B . — Intraperitoneal chemotherapy/HIPEC is not
| » -
‘ a standard of care
- /=
| I\ ©’ = 3
/ \) i — 3-weekly carboplatin-paclitaxel remains the
/. T '\ standard-of-care chemotherapy
N | »
R —»Bevacizumab in stage IlI-IV should be
o | considered in addition to carbo/paclitaxel:
A improves PFS
)i
Diagnosis
Upfront 3-weekly
debulking carboplatin-
surgery paclitaxel
Bevacizumab [{1 Maintenance




AGO DESKTOP [lI: Outcome 3 i#r A Phase Il Randomized Controlled Trial of Secondary Surgical
(AGD-OVAR 0P 4. ENGOT NCTONERT3T) Cytoreduction followed by Platinum-Based Combination
Chemotherapy, With or Without Bevacizumab in Platinum-
Sensitive, Recurrent Ovarian Cancer:
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2) How to Treat the Recurrence

—— Surgery at recurrence?




I8 N Chemotherapy plus or minus bevacizumab for
! 1 platinum-sensitive ovarian cancer patients
D 7 recurring after a bevacizumab containing first
;"' \ line. The randomized phase 3 trial MITO16B -
[l o 8\ " MaNGO OV2B - ENGOT OV17
#

Sandro Pignata, Domenica Lorusso, Florence Joly, Ciro Gallo, Nicoletta Colombo,

ristiana Sessa, Aristotelis Bamias, Carmela Pisano, Frédéric Selle, Eleonora
Zaccarelli, Giovanni Scambia, Patricia Pautier, Maria Ornella Nicoletto,
\ Ugo De Giorgi, Coraline Dubot, Alessandra Bologna, Michele Orditura,
Isabelle Ray-Coquard, Francesco Perrone, Gennaro Daniele

on the behalf of MITO, GINECO, MaNGO, SAKK and HeCOG groups

- . Recurrent >
Diagnosis :
Disease

(Cytoreductive Platinum-
surgery) based 2nd-line
chemotherapy
Bevacizumab [====—=- >

2) How to Treat the Recurrence

— Bevacizumab: - With platinum-based 2nd-line CT followed by maintenance: recommended
- After a bevacizumab containing | line: MaNGO OV2B-ENGOT OV17 Trial




Chemotherapy plus or minus bevacizumab for
platinum-sensitive ovarian cancer patients
recurring after a bevacizumab containing first
line. The randomized phase 3 trial MITO16B -
MaNGO OV2B - ENGOT OV17

Sandro Pignata, Domenica Lorusso, Florence Joly, Ciro Gallo, Nicoletta Colombo,
Cristiana Sessa, Aristotelis Bamias, Carmela Pisano, Frédéric Selle, Eleonora
Zaccarelli, Giovanni Scambia, Patricia Pautier, Maria Ornella Nicoletto,

.
Ugo De Giorgi, Coraline Dubot, Alessandra Bologna, Michele Orditura,
Isabelle Ray-Coquard, Francesco Perrone, Gennaro Daniele

on the behalf of MITO, GINECO, MaNGO, SAKK and HeCOG groups
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Standard Platinum-Based Chemotherapy
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Platinum-based Chemotherapy: Stratification:
 Carboplatin + Paclitaxel +/- Beva 15mg/kg q 21 * center
« Carboplatin + Gemcitabine +/- Beva 15mg/kg q 21 * relapse during or after 1° line Beva
« Carboplatin + PLD q 28 +/- Beva 10mg/kg q 14 * performance status
» chemo backbone
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Experimental Platinum-Based Chemotherapy
plus Bevacizumab




Probability of PFS

Kaplan-Meier survival estimates

Chemotherapy plus or minus bevacizumab for
platinum-sensitive ovarian cancer patients
recurring after a bevacizumab containing first
line. The randomized phase 3 trial MITO16B -
MaNGO OV2B - ENGOT OV17
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Chemotherapy plus or minus bevacizumab for
platinum-sensitive ovarian cancer patients
recurring after a bevacizumab containing first
line. The randomized phase 3 trial MITO16B -
MaNGO OV2B - ENGOT OV17

Sandro Pignata, Domenica Lorusso, Florence Joly, Ciro Gallo, Nicoletta Colombo,
ristiana Sessa, Aristotelis Bamias, Carmela Pisano, Frédéric Selle, Eleonora

n
Zaccarelli, Giovanni Scambia, Patricia Pautier, Maria Ornella Nicoletto,
Ugo De Giorgi, Coraline Dubot, Alessandra Bologna, Michele Orditura,
Isabelle Ray-Coquard, Francesco Perrone, Gennaro Daniele

on the behalf of MITO, GINECO, MaNGO, SAKK and HeCOG groups
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Ovarian Cancer Medical Treatment: State of art
Summary

v' The importance of optimal surgery upfront
v (also at recurrence?)

Fundamental principles of

therapy remain the same v" Confirmed the role of Chemotherapy and Maintenance
treatment

v Necessary further investigating of the mode of
administration (intraperitoneal, with or without
hyperthermia)

v OLAPARIB 1 Indicated as maintenance
Study 19, 2014 therapy-BRCA mut
Firmly introduced v" NIRAPARIB | Indicated as maintenance
PARP —Inhibitors Study 19, 2014 therapy

‘ e v' RUCAPARIB i Indicated as single
ﬂ‘y 4 ARIEL 3, 2017 agent
N




The platinum free interval dogma
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P 1. Importance of BRCA mutation status as biomarker




Choice of treatment: What do we know today?

—Dl 1. Importance of BRCA mutation status as biomarker

v’ Risk-reducing salpingo-oophorectomy
Well established __» ¥" PARP inhibitors in women with recurrent ovarian
cancer

SOLO1 trial: Olaparib | |
Advances — maintenance moves to first Maintenance Olaparib in Patients with Newly
. . Diagnosed Advanced Ovarian Cancer
line Maintenance




Ovarian Cancer Medical Treatment

t

[ ORMINAL ARYICLE VI n
Maintenance Olaparib in Patients with Newly 3

Diagnosed Advanced Ovarian Cancer

- Advances

Upfront
debulking
surgery

T
1
v

Recurrent
Disease
3-weekly ; Platinum- :
carbtlv_plaﬂ?- ~-=4 Olaparib }-» based 2nd-line Olaparib
paclitaxe R chemotherapy I




3) Ovarian Cancer Medical Treatment:
Where to go next?



3) Ovarian Cancer Medical Treatment
Where to go next?

Predictive biomarkers for treatment
stratification
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Choice of treatment: What do we know today?

2. The power of using genomics to improve patient selection and precision
medicine

) Epithelial Ovarian cancer is not a unique disease
Well established




Epithelial Ovarian cancer is not a unique disease
From singular to plural....



Epithelial ovarian tumors: broad range of genomic variability with

different histological subtypes
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The Effect of Histological Subtypes

?frontiers on OthOmeS of Stage IV Epithelial _, ORIGINAL RESEARCH
in Oncology ~ Ovarian Cancer o1 103339 on0.2018,0077

Juan Zhou'*, San-Gang Wu?', Jun Wang?, Jia-Yuan Sun?®, Zhen-Yu He?, Xin Jin** and
Wen-Wen Zhang®*
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Zhou J Front. Oncol, 2018



Fuendo Npes et wrday

Clinical
Cancer
Research

Cancer Therapy: Chnical

Pooled Clustering of High-Grade Serous Ovarian
Cancer Gene Expression Leads to Novel
Consensus Subtypes Associated with Survival and

Surgical Outcomes

Chen Wang', Sebastan M, Armasu’, Kimbarly R Kall®, Matthew J. Maurar’,
Ethan P, Heinzen', Gary L. Keeney”, Wilkam A Cliby*, Ann L. Oberg', Scott M. Kaufmann?,
and Ellen L. Goode'
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Characteristics of ovarian cancer by histology, genomic profile and active

Histological subtype

High-grade

serous carcinoma

and high-grade
endometrioid
carcinoma

Low-grade serous

carcinoma

Low-grade
endometrioid
carcinoma

Clear-cell carci~

Mucinous

. _ma

therapies

Clinical findings

* Can present with peritoneal
carcinomatosis, ascites and/or pelvic
mass

Genetic characteristics

» Deficiencies in homologous
recombination (50% ro*
* Associated with ”~

« Typically advanced stage at presentation mutations
S
W a0®
. : (\‘.\ AQ
* Presents in younger patients /- ‘e PO" th KRAS and BRAF
reported age: 43-55 ye- \“% _«ons
» Canbeearly orl>* (x\a“ ~_«amours have genomic stability
* Canbe>- c‘\ce' S * Associated with PTEN, ARID1A
?(3 and PIK3CA mutations
» Can have microsatellite instability
,.rparenchymal * Associated with ARID1A and
_s(in the liver and the lungs) PIK3CA mutations
o€ associated with

__nypercoagulability and hypercalcaemia

* Presents in younger patients and is » Associated with KRAS mutations

typically early stage at presentation

__«emotherapy
_r-ribose) polymerase
.<Or's
_«umours are initially sensitive to
platinum-based chemotherapy, but
most patients with advanced-stage
cancer will recur

* MEK inhibitors (currently being
tested in clinical trials) and hormonal
therapies

* Possible hormonal therapies
(not yet established)

* Immunotherapy agents
* Can be resistant to platinum-based
chemotherapy

* Tends to be insensitive to
chemotherapy but is still treated
initially with cytotoxic chemotherapy

The current standard-of care, including the definition of platinum-resistant disease,
is not based on molecular signatures

MATURE REVIEWS | DISEASE PRIMERS



Choice of treatment: What do we know today?

2. The power of using genomics to improve patient selection and precision
medicine

) — Epithelial Ovarian cancer is not a unique disease
Well established

Translational findings demonstrated the importance of
Advances testing tissues before therapy

ARTICLES
its/diors/101038/s41588.018-0175-8

Copy number signatures and mutational |d e ntiﬁcation of Copy hum be r
processes in ovarian carcinoma L. .
e, VAriation (CNV) signatures as
indicators of outcome

e Lockley®?, Elly Brockbank?, Ana Montes?,
Geoff D. Hall, Andrew Clamp’,
Paul®, Anna S

Florian Markowetz®™, lain A. McNeish ©25%* an



ARTICLES

https://doi.org/10.1038/541588-018-0179-8

nature

genetics

Copy number signatures and mutational
processes in ovarian carcinoma

Seven copy number
signatures in HGSOC

Geoff M rintien®™124 Tandava E© FCavamana@™124 Nilvini Na Cilual Navenn Cinic2 Awna M Diclauvsl
Matthe“ Important Proposed
Suzanne Copy number signature component weights components Key associations mechanism
Axel Wa [
Signature 1 (A) Low number of * Poor overall survival Oncogenic
Charlie ¢ c breakpoints * Higher in cases with mutated NF1 and RAS-MAPK
. (<1 break per 10 Mb) RAS signaling pathway: signaling and
DaVId M B . d 9P Y telomere
1.00 i - (B) 0 or 2 breaknoints NF1. KRAS. RASA1. RASA2. CUL3. NRAS et
Luis Nav 0.75
. 0.50 Signature 5 (A) Subclonal copy number » Correlated with number of Subclonal
Florian N . A changes (~0.5 copies) chromothriptic-like events catastophic
0.25 iptic-
I 1.00  Anti-correlated with SNV signature 16 ghromothrlptlc
0.00 - 075 like events
’ through unknown
1231234567812 0.50 mechanisms
. 0.25
Slgnature 2 0.00 7_I..I_ - [ _I-I- .ll..-_ .
LI L L, L B O
1.00 1231234567812345671234512312345678910
0.75 B
0.50 A (A) Large copy number « Higher in cases with mutated CCNE1, Focal
0.25 I II I Signature 6 changes (6—28) resulting and mutations in the TLR cascade, amplification
0.00 - II I_ in high copy number PI3K-AKT signaling, CCNE1- and CCND1- due to failure
states (8—-30 copies) associated events and cellular senescence of cell cycle
1231234567812 pathways: control

Signature 3

1.00
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(B) Short segments
interspersed with long
segments

AKT2, RICTOR, MET, JUN, MAP2K4, PPP2R1A,
MYC, CCNE1, CCND2, CCND3, CDK6, MDM4

* Correlated with age at diagnosis;
age-related SNV signature 1;
APOBEC SNV signature 13

* Anti-correlated with tandem-duplication score;
HRD-associated SNV signature 3

IIIIIIIIIIII
1231234567812

Signature 4

1231234567812

Signature 7 (A) Copy number changes « Good overall survival Non-BRCA1/2
100 from tetraploid to « Higher in cases with mutated MYC and related HRD
’ 3 copies mutations in the Wnt signaling and
0.75 T interleukin signaling pathways:
A B (B) Breaks distributed evenly .
0.50  — across genome MYC, SOX2, TERT, AKT2, JAK2
0.25 I I « Correlated with HRD-associated
0.00 4% Al . B . . SNV signature 3
LI L L, L B O
1231234567812345671234512312345678910
Features . Breakpoint count per 10 Mb . Copy number change point . Length of chains of oscillating copy number

. Copy number

. Breakpoint count per chromosome arm

B Scoment sizeVATURE GENETICS | VOL 50 | SEPTEMBER 2018 |




Linking copy number signatures with Association of survival with copy

mutational processes number signatures
Mutated genes
PTEN - o 11/479
MYC A O O | 122/479 _
CDK12 O O 16/479 100 Stacked <
CCNET A O Q 108/479 o 075 ‘ ll“ WMM‘IWW “ Copy number
BRCA2 - e 23/479 2 o050 | ‘ “ signature
BRCAT - @ 45/479 8 oz ‘ i \ ‘ ‘ | B
- Tl
piEs AL at M“\‘\M \l\\ \ ‘ u \ .
0.00 2
Mutated pathways
) ) P y supemsed clustenng . 3
Wnt signaling - O |873/479 iy
Toll-like receptors cascades - O O 48/479 a\\\‘ a“ a0 . ¢
RAS signaling B ‘ “‘\ qu Smoothed signature exposures . 5
PIBK—AKT signaling - O O %
Interleukin signaling O ? %\“ . .
Homologous recombination Q C\\a
Cyclin E events in G1/S - e’ o1 =
Cyclin D events in G1 C"\ 1479 === =
Cellular senescence - ?‘a 346/479 Tumors ordered by decreasing risk of death (n = 575)
o
7
_gnature

HGSOC: a continuum of genomes

v" Copy number signature exposures at diagnosis predict both overall survival and the
probability of platinum-resistant relapse.

v' Measurement of signature exposures provides a rational framework to choose
combination treatments that target multiple mutational processes.

NATURE GENETICS | VOL 50 | SEPTEMBER 2018 |



4) What’s next after PARP-inhibitors?
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The challenges of combining DNA damaging agents
with immune checkpoint inhibitors




VOLUME 33 - NUMBEH 34 - DECEMSBER 1 2015

JOURNALOFCLINIGALQNGOLOGY ORIGINAL REPORT

Safety and Antitumor Activity of Anti—PD-1 Antibody,
Nivolumab, in Patients With Platinum-Resistant

Ovarian Cancer .
Anti PD1/PDL1
Toiaor Murapoma, Masacht Kanat itk Mo Shigems Mmoo, Shoms G 0
Novso '\rlammnml Kaors Abiko, Tsukasa Badw, Ktn'i"‘a"mng::rhi Akihiko Uecla, Yuko ;’;:::k -ORR 15A)
Satoshis Morita, Masayuks Yokode, Akira Skimizu, Tasuku Hongo, ol 1kuo Kosishi 'Very rarely |Ong |aSting responses
Other Studies

-Disis et Al, Avelumab: ORR 9.7%
-Brahmer et al, Nivolumab: 17 pts, 1 PR, 2 SD




Why combine DDR inhibitors + immunotherapy?

P<0.001
100- i & 100, P<0.001
g s
'§ > Intratumoral T cells § 254 Intratumoral T cells
w
I E s
3 5
g 254 Vel I E 25+ No intratumoral T cells
12 24 36 48 60 72 84 96 108120 132 T % k%%
Month Month
TILs + vs TlLs - PFS 22.4 and OS 50.3 months
PFS5.8 and OS 18 months
e i T cell infiltration |

affect outcome




Response to immunotherapy: T lymphocytes

Clonal

A

A

Preexisting immune
response

Inflamed Tumor
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Response to immunotherapy: T lymphocytes

Know the target

Mutated epitopes are
preferential targets
A

Neoantigens

The increased presence of tumor-specific neoantigens makes the tumor more immunogenic,
leading to an increased number of tumor-infiltrating immune cells.
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Why combine DDR inhibitors + immunotherapy

* HGSOC has intermediate mutational load (surrogate of neoantigen production)

* Inhibition of DDR pathways would be expected to propagate DNA damage and thus increase
neoantigen potential

DIRECTLY INCREASING

ANTIGENICITY OF TUMCUR

Immunogenic cell death

Tumour cells

Cystotolic DN:f
STING activation
CTLA4
Inhibt Tregs | g ()

ra
<4 - . . ‘ Ps
PD-L1 L ot :
Effactor s
T cells | Activate dendritic celis J
MDSC

Increase MHC expression I
Inhibit MDSCs
Increasing cross-presantation

INDIRECTLY LIFTING IMMUNOSUPPRESSION of antigens

Regulatory T cells

@ Modes of action for the direct and indirect mmune effects of DNA damaging agents

J. S Brown, British Journal of Cancer (2018)



Immune aesert tumours Inflamed tumours

Minimal lymphocytic

infiltration low PD-L1 High lymphocytic infiltration
exprassion DD Age nt high PD-L1 expression
Trial Agent Phase Population Response
rate
Ovarian cancer
Brahmer et al. [9] Pembrolizumab I 207 patients; 17 recurrent ovarian PR 6%
SD 18%
Hamanishi et al. Nivolumab II 20 platinum-resistant ovarian CR 10%
[16] PR 5%
SD 30%
JAVELIN [27] Avelumab I 124 recurrent ovarian PR 9.7%
SD 44%
KEYNOTE-028 [28] Pembrolizumab Ib 26 PD-L1-positive recurrent ovarian ORR 11.5%
TOPACIO [29] Niraparib + pembrolizumab /11 60 recurrent ovarian ORR 25%
DCR 68%
MEDIOLA [29] Olaparib + durvalumab I/ 34 recurrent, platinum-sensitive, ORR 72%
BRCA mutant 12 week DCR
81%
Matulonis et al. Pegylated liposomal doxorubicin ~ II 26 recurrent, platinum-resistant 11% PR
[29] + pembrolizumab ovarian 0% CR

Trials of PD-1/PD-L1 inhibitors in ovarian cancers



Ongoing comination immunotherapy trials in ovarian cancer

Treatment Mechanism Phase
Ovarian
Upfront
Carboplatin/paclitaxel with or without avelumab (JAVELIN) Chemo/PD-L1 111
Carboplatin/paclitaxel/bevacizumab/atezolizumab Chemo/VEGF/PD-L1 111
vs. placebo IMAGYN50)
Maintenance rucaparib + nivolumab vs. rucaparib PARP/PDI1 following chemo  III
vs. nivolumab vs. placebo (ATHENA)
Relapsed/refractory
Carboplatin/paclitaxel/bevacizumab/atezolizumab Chemo/VEGF/PD-L1 111
vs. placebo (ATALANTE)
Nivolumab/ipilimumab vs. nivolumab (NRG) PD1/CTLA-4 II
PLD + avelumab vs. avelumab vs. PLD (JAVELIN Ovarian 200) Chemo/PD-L1 I
PLD + durvalumab Chemo/PD-L1 /11
Chemo/bevacizumab/atezolizumab vs. placebo Chemo/VEGF/PD-L1 11
PLD/bevacizumab/atezolizumab vs. PLD/atezolizumab Chemo/VEGF/PD-L1 1I/11T

vs. PLD/bevacizumab




Conclusions

» Ovarian cancers include a number of distinct tumor types with a unique
pattern of alterations

» Options likely will increase in tandem with our understanding

» Intoduction of PARPi into the | line changes the therapeutic paradigm and
paves the way for biomarker-based patient selection

» ldentifying predictors of response and resistance to CT and PARPi remain
an active area of research. Need for Biomarkers!

» Medical Treatment according to histotype and molecular profile is the
future!

Thanks!



