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Talk Objectives

* Discuss clinical advancements in the field of gynecologic
oncology

= OQvarian Cancer

o PARP inhibition
o De-escalation treatment for low-grade disease

= Endometrial Cancer
o Immunotherapy
o HER2
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Phase II study of enzalutamide in androgen receptor
positive, recurrent, high- and low-grade serous
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CASE #1

* A 31 year old presents with
abdominal bloating and pain
and early satiety. On CT
scan has a bilateral, large
cystic and solid ovarian
masses and an omental
cake. HER CA-125 is 360.
What is the next best step?




Two-Tiered Histologic Criteria

Variable

LGSC
(Grade 1)

HGSC
(Grade 2/3)

Nuclear atypia

Uniform round to oval
with little variation

+++
Marked variation

Mitotic Index

<12 mitosis per 10 hpf

>12 mitoses per 10
hpf

Chromatin and
variation in size of
nucleus

Little

Marked (nuclear size
ratio 23)

Mutation

KRAS ++
BRAF +
ER/PR +++
PAX2 +

P53 +++

Precursor
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70 Years of Advances in Ovarian Cancer

FDA Approvals for Ovarian Cancer

Niraparib
Olaparib (primary (primary
aintenance BRCAmt \ maintenance)

Paclitaxel PLD (full) Mirvetuximab (accelerated)

Melphan Doxorubicin Carboplatin PLD (accelerated)

Bevacizumab (with
chemo PRROC)

Cyclophosphamide Cisplatin Topotecan

1955

Thiotepa Altretamine

Chromic Phosphate P32

Niraparib (late-Thng
platinum-sensi ?
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Paradigm Changing Benefit of PARP inhibitors

T year 0S
Benef

O0S (%)

301
204
101

Olaparib
(n = 260)
Events, No. (%) 84 (32.3) 5 (49.6)
Median 08, months NR 162

HR 0.55 (95% C1, 0.40 10 0.76; P+ 0004
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0 6 1218 24 30 36 42 48 5 60 66 72 78 &4 90 9 102

No. at risk;

Time Since Random Assignment (months)

Oloparib 260 252 246 236 227 214 203 194 185 177 170 165 159 157 183 79 2 0
Placbo 131 126 125 114 108 100 9 %2 & & 7 61 60 M R N 6 0

v
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|
OTHER (some may be HR deficient via upregulation | HR DEFICIENT
of miRNAs or other mechanisms) | P —

Other 21% /BRCA1 somatic mutatons 3%

—
NER mutaions 4-8¢% BRCAI promoter

Pethyaion 10%
MR s 3%
e
COKf2 mutaion 3%

CylnE! anplfcaton 5%

\Core RAD gene mutations 15%
/ PTEN HR DNA-damage gene mutatons 2%

MSY
/ hul:::ygu anpificaton 6%\

POSSIBLY HR DEFICIENT

HR PROFICIENT

Konstantinopoulos Cancer Discovery
2015

PARP Inhibitors in Ovarian Cancer

FDA Approval Dec 2022

Ovarian Cancer Clinical Setting

Plat Sens Rec Y
~ Upfront . Plat SensRec "\ Plat Res Rec
Population y (maintenance ) il
maintenance (treatment]) /° (treatment]
post chemo) ‘
Phase ARIEL (rucaparib v chemo)
BRCA i oot So0dbibl  SOL3labecend b
mutated S g
' AREHcanartth
(*BRCAm or HRD) AR 'IIH)XXX SY———
PAOLA-L (olaparibfbev) — Studlelepes AVANOVA? (niraparib/-bev)
All Comers 11 VELIA (veliparib) 0VA(niraparib@) BRCANGY-004 (olaparib vs other)
PRIMA (nirapari) ARIELS (rucaparib) only
ATHENA-MONO (rucaparib)

| OVARIO (niraparib/bev) ~ MEDIOLA (olaparb/durva LIGHT study (olaparib)
or olaparib/durvafbev) ~ ARIEL2/Study 10 rucaparib)

eNotice of ferior OS from NOVA trial (5/2022) CLO olapari s.chemo)
XXX Withdrawal of FDA approval:
HInferior QS in ARIEL 4, rucaparih withdrawal by Clovs (6/10/22)
*50L03 Inferior OS, olaparib withdrawal by Astra Zeneca (8/26/22)
AL requiring reconsent for SOLO-3, Study 42 and LIGHT
*QUADRA single arm wfo comparator, niraparib withdrawal by GSK: (9/6/22)
2"line maintenance restricted to BRCA Only (11/2022)

XXXNCCN Change from Category 24 to Category 3

8/25/2022 ASCO Guidelines Update: PARPI monoRx should not routinely be offere

Adapted from Dr. Deborah Armstrong
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MDS/AML in Randomized Ovarian Cancer JOHNS HOPKINS
PARP Inhibitor Maintenance Trials PR SRS
PARPI MDS/AML Events by arm
Trial Setting Agent Duration PARPi,n (%) Comparator,n (%)
SOLO1 1L maint Olaparib 2 years 3/260 (1.5) 1/130 (0.8)
PRIMA® 1L maint Niraparib 3 years 1/484 (<1) 0/244
PAOLA1® 1L maint Olaparib 2 years 6/535(1) 1/267 (0.4)
ATHENAMONO® 1L maint Rucaparib 2years 2/425 (0.5) 0/110
Study19® PS maint Olaparib UDP, 18% >3yrs 2/136 (1.5) 1129 (<1)
SOLO22 PS maint Olaparib UDP, mean 29.1 mos 16/195 (8) 4/99 (4)
NOVA? PS maint Niraparib UDP 13/367 (3.5) 3179 (1.7)
gBRCAmM 9/136 (6.6) 2/65 (3.1)
non-gBRCAmM 4/231 (1.7) 1/114(0.9)
ARIEL3 PS maint Rucaparib UDP,median8.3mos  14/375(3.8) 6/189 (3.2)
PARPi >24m"° 9/79 (11.4%)
non-gBRCAm 5/245 (2.0) 1/123 (0.8)
gBRCAmM 9/130 (6.9) 3/63 (4.8)

PARPI >24 mos

Poveda A, et al Lancet Oncol 2021, *Matulonis U. et al. SGO 2021, *DiSilvestro P, et al. ) Clin Oncol 2022, *Ray-Coquard | et al. NEJM Dec 2019, "Gonzalez-Martin A et al NEIM 2019, "Coleman
RL et 3l IGCS 2022, *Lederman J et al. Lancet 2016 17; 1579-89 *Monk B et al ) Gin Oncol 2022, ""O'Malley et al. Gyn Onc 10/2022

1L maint — maintenance treatment after completion of first line chemotherapy treatment
PS maint — maintenance treatment after completion of second line or greater platinum sensitive chemotherapy treatment
UDP - until disease progression

Courtesy of Dr. Deborah Armstrong




Key Considerations for PARP inhibitors

* Limit duration of exposure to PARP inhibitors — longer duration
associated with increased risk of MDS/AML

JOHNS HOPKINS
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Low-grade Serous Ovarian Carcinoma,
Granulosa Cell, Low-Grade
Endometrioid, Low-grade Endometrial
Stromal Sarcoma Tumor Characteristics

Relatively indolent growth pattern, low mitotic activity,
and more likely to express estrogen (80-90%+) and
progesterone receptors (55%) than other cancer

subtypes
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More Cancers Being Treated
without Chemotherapy

A growing number of cancers treated with targeted
therapy and without chemotherapy

Breast

Prostate

Bladder

= Lung

Ovarian

Melanoma

Non-Hodgkins Lymphoma

Leveraging endocrine (and other targeted) therapies
may be as—or more—effective than conventional
cytotoxic treatments

&he New YJork Eimes

Oct 2021

Cancer Without
Chemotherapy: ‘A Totally
Different World’

A growing number of cancer patients, especially those with
breast and lung cancers, are being spared the dreaded
treatment in favor of other options.

Sparano et al, NEJM, 2018,
Bekelman et al, J Clin Oncol, 2018
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Breast Cancer Treatment Landscape:
The Last 25 Years

NCI and NCCN Guidelines recommended . SiaiioraiiCorerardivs
chemotherapy for >80-90% of patients with breast gy

cancer
Understanding of molecular basis of the disease &

development of targeted therapies and genomic The NEW ENGLAND
- L - . JOURNAL of MEDICINE
scoring systems began a shift in treatment paradigms

. _ . . Adjuvant Chemotherapy Guided by a 21-Gene Expression Assay in Breast
Sequential endocrine therapy regimens comprise the Cancer

Joseph A. Sparano, M.D., Robert |. Gray, Ph.D., Della F. Makower, M.D., Kathleen I. Pritchard, M.D., Kathy S. Albain, M.D., Daniel F. Hayes,

standard of care for hormone receptor-positive (H R+) M. G 0.t 0 M0, it ot L. i s, . M, 40, o 1t 5.0, s
advanced breast cancer
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Endocrine Therapies We Use in GYN Oncology

« Aromatase inhibitors:
= L etrozole, Anastrozole, Exemestane

* Fulvestrant +/- CDK4/6 inhibiton
« Leuprorelin

* Progesterone agents
« SERDs/SERMSs



Most Patients with LGSOC Do Not Benefit from
Platinum/Taxane-Based Therapy

GOG 182

Median OS

AGO mega-database: four RCTs of >5000 pts, women w/ LGSOC [ e — A0

were less likely to respond to chemo than those w/ HGSC | om0 01058

*23.1% RRin LGSC suboptimal debulked cohort compared to
90.1% response rate in the HGSC control cohort (p<0.001)

NCDB study of 755 women with Stage llIC-IV LGSOC &=

*Propensity score matched analysis o e
*Median OS not significantly different among 140 pts who received 7 simpinal T

chemo after primary CRS (OS = 88 months) compared to 140 pts 0o 2
did not receive chemotherapy (OS = 95.9 months; P=0.7).

Grabowski et al, Gynecol Oncol 2016
Gockley et al, Obstet Gynecol, 2016




Ancillary Analysis of GOG 182

An ancillary analysis of women with stage lll-
IV epithelial ovarian cancer

» Treated with primary cytoreductive surgery

« T/C compared with triplet or sequential
doublet regimens

=
=
©
=
[
(a1

189 had Grade 1 serous disease (surrogate
for LGSOC)

p
- optimal (= 1 cm)
-~ suboptimal (> 1 cm)

On multivariate analysis, only residual
disease status after primary

debulking was significantly associated
(p=.006) with survival (p=.006)

Time (months)

15



Utilizing Hormonal Therapy to Treat Advanced LGSC

MD Anderson: 1° CRS-C/T +/- HMT (n=203)

o 70 received Hormonal therapy maintenance (HMT) after C/T
+ Median PFS carbo/paclitaxel/OBS vs. carbo/paclitaxel/HMT=26.4 vs.

64.9 mos (p<0.001)
» Letrozole most common therapy

JHH: 1°  CRS~>hormonal monotherapy (n=27)
Only 22% recurred after median follow-up of 41 months

* Median PFS and OS not reached but 2 vear PFS 82.@;% and

e ———

0S 96.3%. T Gershenson et ;I, J Clin Oncol, r
NRG& Optimal treatment unknown 1 2016; Fader et al, Gynecol |

ONCOLOGY™ l Oncol, 2016
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NRG-GY019

A Randomized Phase lll, Two-Arm Trial of Paclitaxel,

Carboplatin, & Maintenance Letrozole Versus
Letrozole Monotherapy in Patients with Stage II-IV,

Primary Low-Grade Serous Carcinoma of the Ovary
or Peritoneum

International Trial

NRG-019:

One of the first adjuvant
trials in advanced ovarian
cancer that does not
contain a platinum/taxane
treatment arms

* Moving beyond the “Add on"
clinical trial design model (i.e.,
building upon a chemo backbone)

* 65% of patients enrolled to date

;‘"“. g NRG-GY019

zed Ph III Two -Arm Trial of Paclitaxel/Carboplatin/Maintenance Letrozole Versus Letrozole Monotherapy in Patients with Stage II-1V,
s Carcinoma of the Ovary or Peritoneum

Protocol Status: ACTIVE
Patient Intervention Accrual by site
Protocol Status Date: 26-Aug-2019
Activation Date: 26-Aug-2019
Lead Organization: NRG

NCI Program: NCTN

Phase: III

Country Participation: % |¢,| h_ ‘o

Patient Accrual: As of 06-Oct-2022 06:15:11 AM

Supported By:



Case #2

A 55-year old woman
presents with
carcinomatosis and lung
metastases and on
percutaneous biopsy is
diagnosed with low-grade
serous ovarian carcinoma®?
What is the next best step
In treatment?




Is Carboplatin/Paclitaxel really the best we can do?

 Response rates to neoadjuvantly-administered carboplatin/paclitaxel are ultra-

suboptimal
Clinical/Molecular |Low Grade Serous |High Grade Serous
Features (LGS) (HGS)
Response Rate to 4-23% 80-90%
Neoadjuvant
Chemotherapy

Table acknowledgment:
Rachel Grisham, MD

Gershenson et al, Gynecol Oncol, 2008 Pre-chemo Progression and SBO after 2 cycles of

Cobb et al, Gynecol Oncol 2020 chemotherapy
Scott et al, Gynecol Oncol 2020 GOG FOUNDATION®



Background

 LGSOC has similarities to hormone receptor positive breast
cancer

» Based on the activity of anti-estrogen + CDK4/6 inhibitor
combination therapy in HR+ breast cancer (e.g., the Monarch 2
and 3 trials, PFS benefit to combo therapy), this pilot phase Il
study was performed.



Abstract ID: 5522

A Pilot Phase Il Study of Neoadjuvant Fulvestrant plus

MethOdS Abemaciclib in Women with Advanced Low Grade Serous
Carcinoma

21

 Eligibility — women with unresectable, untreated stage Il or IV LGSOC of the
ovary, fallopian tube, or peritoneum

* Primary endpoint: clinical benefit rate

SD/PR (unresectable)™: continue « Patients received fulvestrant (500mg
8 wks of neoadjuvant Fulvestrant . N

+ Abermaciclib followed by IM on day 1 and 15 of the first 28
imaging until CR or resectable™ day CyCIQ’ fO”OWGd by day 1 Of

- subsequent cycles) and abemaciclib
CR or PR (resectable) : Interval
surgery followed by 4 cycles of 150mg Ora”y BID

adjuvant Fulvestrant +
Abemaciclib until progression or

.  Following Interval CRS and
for a maximum of 16 weeks of . .
adjuvant therapy completion of adjuvant treatment,

, , patients transitioned to maintenance
PD: optional biopsy, treat per

8 wks of
Fulvestrant plus
Abemaciclib*

Unresectable LGSC (allocated to
neoadjuvant therapy)
Response Assessment




% change from baseline

-50

“2NWAOIOOOO

8 10 12

Months from treatment initiation

12 18 24
Months from treatment inititation to last imaging

I Had surgery [ Did not have surgery

o PD SD
o PR L] CR
x Surgery A Death
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Best overall response N=15:
Partial response — 9/15 (60%)
* One with radiologic PR but with pathologic CR at
ICS
Stable disease — 6/15 (40%)
BOR Clinical Benefit Rate — 100%

Interval cytoreductive surgery:

Underwent surgical resection to date — 7/15 (47%)
Achieved complete gross resection — 5/7 (71%)
Achieved optimal cytoreduction — 7/7 (100%)

*Adverse events (grade 3 or 4) possibly related to
abemaciclib occurred in 2 patients (13.3%) and
included acute kidney injury (6.7%) and neutropenia
(6.7%).



Results are Very EXxciting...

The first neoadjuvant treatment trial in advanced ovarian cancer to omit
cytotoxic chemotherapy with promising results

Small, physician selected, incompletely assessed patient cohort,
unprecedented response rates in neoadjuvantly-treated population

* 60% ORR and 100% CBR!
» Expansion cohort data eagerly anticipated

23



Case #3

* A 64-year-old woman presents to
her gynecologist with
postmenopausal bleeding.
Endometrial biopsy demonstrates a
high-grade carcinoma of the
endometrium with serous features.
CT scan shows 2 enlarged pelvic
lymph nodes but no other metastatic
disease. What should the next best
step in management be?

Lo & o
5 \'g “
v s _.! & A

5 5 g
L ERBNV MR  (Sate) e € _, g

s § (’

Cancers | Free Full-Text | Endometrial Serou

~
Py Histology-Specific Treatment Strategies |

§ HTML
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Endometrial Cancer Trends: Rare Tumors Matter
Incidence of many cancers (i.e., solid tumors) has NEDPAGETODAY

plateaued or decreased in last two decades’
Specialties v COVID-19 Opinion ~ Health Policy Meetings Podcasts Conditions v/ Society Partners v

Endometrial cancer (EC) incidence has increased
annually, and mortality has more than doubled, OntogHematogy » Ot e

from 1978-2013 . .
e aer Moty N Mo ek Wi O
Rare tumor histologies account for 40-50% of

deaths! Cancer

gg{g)"/ paclitaxel was SOC—GOG 209 (Miller, JCO IR II agnaatlory

by Chres Bk, enor ety MexPage Tday Py 8, 01

There is a high unmet need for effective therapies to

treat advanced/recurrent EC. 1.Lortet-Tieutent J et al,
JNCI, 2017
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TCGA Mutation Spectra for Endometrial
Carcinoma

POLE (ultramutated) MSI (hypermutated) Copy-number endometrioid) Copy-number high (serous-like)
’“'“o....' y
I

has "9y

500

ations per Mb

258 s Einrren Ll Bl Mt e gt L gt e omriiet o fiieil t e D Sl [ o TN T e T i i
1 1
1 I

MSI/MLH1
CN cluster

PTEN 1
P53 L i L

I
' UL L B L
Tumour grade J/HFEI IR HIEE I NI | | N |

Nucleotide substitutions POLE mutations MSI DNA methylation  CN cluster Mutations Histology Tumour grade|

lcallcc cT TA f7c [Bva1iL JP28sR | Other [ MSihigh | MSIlow NA W MLH1 silent 1 12 13 M4 I Non se | Frameshift [l Serous | Mixed  Endometrioid

POLE

ression-free si

Log-rank P = 0.02

8 POLE (ultramutated)

8 MSI (hypermutated)

a8 Copy-number low (endometrioid)
8 Copy-number high (serous-like)

Mutated samples (% per subtype)

[l ICopy-number high

5[CA] > 0.2) AND
[CG] < 0.03) AND
SNV count 0)

Copy-number low 1
(endometrioid) (90) ( 40 60 80
Months




Immune Checkpoint Inhibitor Therapy
in Endometrial Cancer

Pembrolizumab (KN-158): Robust Antitumor
Activity in Patients With MSI-H Advanced EC

EC
(biomarker
unselected)

n=107

48 11.2
ORR % (95% Cl) (37-60) (5.9-18.8)

Complete response 11 (14) 0
Partial response 27 (34) 12 (11.2)
Stable disease 14 (18) 26 (24.3)
Progressive disease 23 (29) 56 (52.3)
Not evaluable 1(1) 2(1.9)
Not assessed 3 (4) 11 (10.3)

Variable

Marabelle, J Clin Oncol 2020

Dostarlimab (GARNET Cohorts A1 & A2): Clinical
Benefit in dAMMR and MMRp EC Patients

Variable

46 19
(34.9-54.8) (8.3-20.1)

Complete response 11 (10.7) 3(2.1)
Partial response 35 (34.0) 16 (11.3)
Stable disease 13 (12.6) 31 (21.8)
Progressive disease 39 (37.9) 77 (54.2)
Not evaluable 3(2.9) 0
Not done 2(1.9) 15 (10.6)

ORR % (95% ClI)

Courtesy of Dr. Rebecca Arend




Immune Checkpoint Inhibitor plus Chemotherapy in First-line Endometrial Cancer:

PFS in dMMR Tumors

e : §( RUBY E [ NRG-GY018
o | ! B
§ :g E E HR 0.28 ; % 0.8 Paclitaxel-carboplatin HR 0.30
g Bel . :
3 : d p< ¢ wwrap . £<0.0001
2 70+ i Dostarlimab group ! P<0.0001 / T 074
@ 601 | ——————— . 4 06
:h_’ 50 : : 61.4 (95% Cl, 46.3-73.4) ® 0.5
S 40 : : §’ 0.4
@ 304 : Placebo group i S  0.3-
:é’ 20 E & E\ ; %‘ 0.2 Pa;lliatszglgcarboplatim
~ 104 I S -
I ; | 15.7 (95% CI, 7.2-27.0) 8 W
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Treatment Based Upon
Molecular Make Up:
HER2

» Her2/neu overexpression by IHC demonstrated in 14-
60% of USC. Estimates vary widely due to lack of
standardized algorithms for interpretation and scoring
of Her2 immunostains in endometrial cancer

» Dysrequlation of Her2/neu oncogene reported in 27%
of USC in Whole Exome Sequencing ISWES) studies
ngfg)rmed by TCGA network (Levine DA , Nature

« HERZ2/neu functions as preferred partner for
heterodimerisation with any of the other members of
the EGF receptor family (I ER1, HER3 and HER4)
and responsible for regulating cell growth and
differentiation

O
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Randomized phase Il trial of carboplatin-paclitaxel versus carboplatin-paclitaxel-
trastuzumab in uterine serous carcinomas that overexpress Her2/neu
(NCT01367002)

Amanda N. Fader, Dana M. Roque, Eric Siegel, Natalia Buza, Pei Hui, Osama
Abdelghany, Setsuko K. Chambers, Angeles Alvarez Secord, Laura 4 Havrilesky, David
M. O’Malley, Floor Backes, Nicole Nevadunsky, Babak Edraki, Dirk Pikaart, William
Lowery, Karim S. EISahwi, Paul Celano, Stefania Bellone, Masoud Azodi, Babak
Litkouhi, Elena Ratner, Dan-Arin Silasi, Peter E. Schwartz, and
Alessandro D. Santin

Yale University School of Medicine, New Haven, CT; John Hopkins School of Medicine, Baltimore, MD; University of Arkansas for

Medical Sciences, Little Rock, AR; University of Arizona, Tucson, AZ; Duke University School of Medicine, Durham, NC; The Ohio

State University School of Medicine, Columbus, OH; Montefiore Medical Center, Bronx, NY John Muir Medical Center, Brentwood,
CA Penrose Cancer Center-St. Francis, Colorado Springs, CO, Walter Reed Medical Center, Bethesda, MD



Improvement in PFS and OS for
Advanced-Stage Disease with addition of

Trastuzumab

PFS vs Trastuzumab, Advanced (llIC or IV) Overall Survival vs Trastuzumab, Advanced (lliC or IV)
With Number of Subjects at Risk With Number of Subjects at Risk

® Censored ® Censored
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Hazard Ratio = 0.440,
90% Cl: 0.219—0.882;

Hazard Ratio = 0.393, i
1-sided P=0.023

90% ClI: 0.203—0.758,;
1-sided P=0.0078
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Trastuzumab No Trastuzumab No Yes
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NRG GY-026

Newly Diagnosed, Stage I-1VB, HERZ2 positive uterine serous
or carcinosarcoma

PI: Britt Erickson
Co-Pl: Amanda Fader
Intl Co-PIl: Clare Scott

Translx Pl: Alessandrg Santin Safety Lead-In
(n=45)

Randomize 1:1:1

Arm 1: Arm 2: Arm 3:
Carboplatin AUC 5 + Carboplatin AUC 5 + Carboplatin AUC 5 +
paclitaxel 175 mg/m2 q 21 paclitaxel 175 mg/m2 q 21 paclitaxel 175 mg/m2 q 21

days x 6 cycles days x 6 cycles + days x 6 cycles + fixed
(may continue to 10 trastuzumab 8 mg/kg IV dose trastuzumab 600 mg/
cycles if measurable loading dose f/b 6 mg/kg pertuzumab 600 mg SQ
disease and SD or PR) IV q 21 days (with initial 1200 mg SQ
pertuzumab loading dose
w 1St cycle )

Strata:
. Stage (I-11 vs lI-1V) Maintenance trastuzumab Maintenance fixed dose
- Measurable vs. non- 6mg/kg IV every 21 days x trastuzumab 600 mg/
measurable dz 1 year (or progression/ pertuzumab 600 mg SQ q
3 prohibitive toxicity) 21 days for 1 year (or until
Histology (serous vs

disease progression or
carcinosarcoma) prohibitive toxicity)
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Summary

« A one-size-fits-all strategy does not work for advanced ovarian or uterine cancer
treatments

* Precision-based medicine and identification of actionable molecular targets is one of
the best way to personalize and improve treatment options for women with GYN
malignancies

 Major advances have occurred in rare tumor science for gynecologic cancers with
more trials than ever and several changes in standards of care in the last decade

« Endocrine therapy effective for low grade, hormone-positive tumors

« Targeted strategies with anti-HERZ2 and anti-angiogenesis and immunotherapy
treatments helpful in management of highest risk endometrial cancer subtypes




Thank youl!

 Dr. Santos

« afader1@jhmi.edu
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