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1. Myofascial Pelvic Pain and Related Disorders.Phys Med Rehabil Clin N Am.
2017 Aug;28(3):501-515.

2.Recognizing Myofascial Pelvic Pain in the Female Patient with Chronic Pelvic
Pain J Obstet Gynecol Neonatal Nurs. 2012 September; 41(5): 680 - 691.



heterozygous mutation of BRCA1/2
gene

* BRCA1 and BRCA2 are the most commonly
mutated breast cancer susceptibility genes that
convey a high risk of breast and ovarian
cancer. Most BRCA1 or BRCA2 mutation carriers
have inherited a single heterozygous mutation.

* Haploinsufficiency of tumor suppressor genes
(TSGs) indicates that the reduced levels of
proteins in cells that lack one allele of the
genomic locus results in the inability of the cell to
execute normal cellular functions contributing to
tumor development.



This 44-year-old female
IMP : Bilateral ovarian endometrioid carcinoma, stage IC1, grade 3

On 2020/02/12, Laparoscopic bilateral ovarian cystectomy —>with
Frozen section of both bilateral specimens show a picture of poorly-
differentiated carcinoma, surgical spill found during first
manipulation of rt cyst by scope - Laparotomy staging with
Washing cytology+ATH+ BSO+ BPLND+Paraaortic nodes dissection+
liver, Diaphgram smear +Appendectomy Omentectomy+Multiple
biopsies .CEA 0.72, CA125 37.56, CA199 10.36 before operation.

....Pathological report: Bil endometrioid carcinoma 1C3G3.

Patient accepted chemotherapy for Taxol 175mg/m2 + Carboplatin
AUC 5 x 6 # course (2020/02/27~2020/06/13)

She has regular follow up . and last tumor maker 2021/11/18
CEA:0.96 ng/ml CA 125:24.95 U/mL CA 19-9:7.73 U/mL



2021/08/16 CT : Stationary in size of residual seromas
along with RIGHT side iliac vessels first considered.

2021/11/23 CT A borderline enlarged LN along with RIGHT
side external iliac artery, comparing with recent PET scan, a
metastatic LN considered. (Revised 2021/11/25)

The GYN sonogram sonar again Rt para-external LN
involvement close to exiternal iliaca. 2.3 x 2.5 cm.

2021/11/25 PET A glucose hypermetabolic lesion in the
pelvic region, nature to be determined. Normal bowel
radioactivtity could show this picture. However,
lympadenopathy could not be excluded completely. Please
correlate with CT findings. Tumor markers ok.

Retrospective review CT same site nodule 1.8 x 1.5cm.
Need secondary debulking ?
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2021/11/23 CT




2021/12/20 secondary look

e 8:43~11:30
* #1 Soft tissue, right external iliac area, excision
biopsy --- cyst degeneration lesion with

stitches granuloma and mixed inflammatory
infiltrate

e #2 Soft tissue, sigmoid mesentery, excision
biopsy --- fat necrosis with foci of fibrosis and
reactive mesothelial cells
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Lymph node, external iliac, dissection --- carcinoma,
metastatic, consistent with ovary origin

Lymph node and soft tissue, right external iliac area,
excision biopsy --- carcinoma, metastatic

Immunohistochemical study for MSI (microsatellite
instability):

MLH1: positive (70%)
PMS2: positive (60%)
MSH2: positive (>90%)
MSH6: positive (>90%)
Conclusion

MMR-I (mismatch repair-intact, MSI-L/S): both
MLH1(PMS2) and MSH2(MSH®6) positive



Post second look
2021/12/24 follow CT again

S/P recent dissection of a metastatic LN along
with RIGHT side external iliac artery, with
mild increased surrounding soft tissue fatty
strandings, in favor of post-OP fibrosis.

3. Probable small bowel ileus.



2021/12/24




 Chemotherapy Taxol 175mg/m2 +
carboplatin9 AUC5) x 6 courses and Avastin
15mg /kg 5 courses Q3W

* Now maintenance Olaparib



Most patients were with serous ovarian
cancer in Taiwan

*  For epithelial carcinomas, serous is the most common subtype (75%)*

The WHO histological typing of epithelial ovarian tumors?
* Serous * Mucinous * Undifferentiated
* Endometrioid * Brenner (transitional cell) * Unclassified
e Clear cell * Mixed epithelial tumors
Percentage of cases by major OC subtype3 Distribution of OC histologic type in Taiwan*
0.6-7.1%__ 2-6% ,3-5% 1.2%  1.2%
>/ 05% /7

1-7%

High-grade serous Serous
B Clearcell B Mucinous
@ Endometrioid B Endometrioid
Carcinosarcoma [ Clearcell
10-26% Other* B Malignant Brenner
B  Mucinous Undifferentiated

Low-grade serous Carcinosarcoma

OC, ovarian cancer; WHO, World Health Organization.

1. Chen LM, et al (UpToDate). Overview of epithelial carcinoma of the ovary, fallopian tube, and peritoneum. Available at: https://www.uptodate.com/contents/overview-of-epithelial-carcinoma-of-the-
ovary-fallopian-tube-and-peritoneum/ (Accessed in Sep 2020); 2. Ledermann JA, et al. Ann Oncol. 2013;24 (Suppl 6):vi24-vi32; 3. Committee on the State of the Science in Ovarian Cancer Research, Board on
Health Care Services, Institute of Medicine, & National Academies of Sciences, Engineering, and Medicine. (2016). Ovarian Cancers: Evolving Paradigms in Research and Care. National Academies Press (US);
4. Chiang YC, et al. J Gynecol Oncol. 2013;24:342-351.
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The incidence of OC increased over time and
the patients were younger than before

* 9,491 patients with OC between 1979 and 2008 from National Cancer Registration System

of Taiwan
Incidence of OC increased Age of OC diagnosis decreased
All epithelial ovarian cancers
1 — Al . (~ —)

’ | Serous (" ) 1] 1979-1983 4

6 —— Mucinous 14 E— %ggg%ggg

57 —— Endometrioid 1271 —— 1994-1998

4 — Clear cell 107 %ggg%ggg |

3

2
W

Age-adjusted incidence (per 10°)

Age-adjusted incidence (per 10°)
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1984 1989 1994 K1999 2004 2008) \ \ y _
Period Age (year)
Proportion of histological types changed Serous
R 1004 - mm= Endometrioid
Q
g .
:> 80 == Mucinous
S wm Clear cell
& 60
g Others
£ 40
(o)
5 . . .
£ 20 4 e Decreased in mucinous carcinoma
o
g . .
e 0 T T T T T 1
2 T 085, 1550, o0 2000 2005 e Increased in clear cell carcinoma
1984 1989 1994 1999 2004 2008
Period

OC, ovarian cancer.

Chiang YC, et al. J Gynecol Oncol. 2013;24:342-351.




Ovarian cancer staging system

Stage
1 Cancer is in only one or both ovaries and has
not spread to any other organs or tissues

1A | 1 ovary/fallopian tube

1B Both ovaries/fallopian tubes

b % 1C | 21 ovaries/fallopian tubes

with:

» Surgical spill/capsule
ruptured

* Malignant cells in the ascites/
peritoneal washings

Stage
Cancer has spread outside the pelvis to
abdominal areas

3A Lymph nodes/extrapelvic
peritoneal involvement

- 3B | Peritoneal metastasis beyond
) ? pelvic £ 2 cm £ metastatsis to

lymph nodes

3C | Peritoneal metastasis beyond
pelvic > 2 cm £ metastatsis to
lymph nodes

Stage
Cancer has spread to other organs or tissues
within the pelvis
2A Extension T implants on
( uterus * fallopian tubes +
- ovaries
2B Extension to other pelvic
intraperitoneal tissues
Stage

Cancer has spread to other organs or
distant lymph nodes

4A | Pleural effusion + cytology (+)

4B Parenchymal metastases &
metastases to extra-
vl abdominal organs

1. National Comprehensive Cancer Network Guidelines for Patients/Ovarian Cancer, 2019. Available at: https://www.nccn.org/patients/guidelines/cancers.aspx (Accessed in Jun 2020); 2. Prat J, et al. Int J

Gynaecol Obstet. 2014;124:1-5.

C-APROM/TW/NIR/0029/20200CT



Most of patients were diagnose with stage

I or III OC in Taiwan

Most of OC cases were diagnosed at
FIGO stage 1 and 31

Unknown
2.29%

Stage 4
14.33%

Stage 3
31.09«

FIGO stage 1 of OC has
the highest 5-survival rates?

.l Invasive
FIGO 2014 stage definitions . .
epithelial
| Tumor limited to one or both ovaries 92%
Tumor involves one or both ovaries with
I . ) 73-78%
pelvic extension
Tumor involves one or both ovaries with
L metastasis outside the pelvis and/or 39-59%
regional lymph node metastasis
Distant metastases other than peritoneal
IV P 17-28%

metastases

In compared to serous carcinoma, other
histological type of OC has lower risk of death*3

Histological type N HR 95% ClI p-value
Serous 3364 1 Reference -
Mucinous 1872 0.65 0.59-0.72 <0.001
Endometrioid 1518 0.72  0.65-0.79  <0.001
Clear cell 1224 0.80 0.72-0.89 <0.001
Undifferentiated 81 1.98 1.52-2.58  <0.001

*QOther than the undifferentiated carcinoma.

Cl, confidence interval; FIGO, International Federation of Gynecology and Obstetrics; HR, hazard ratio; OC, ovarian cancer.

LFERFSERERSE. PERE 106 FRIESFIRS. 2019); 2. Doubeni CA, et al. Am Fam Physician. 2016;93:937-944; 3. Chiang YC, et al. J Gynecol Oncol. 2013;24:342-351.




' Advanced stages have higher recurrence rates

and lower 5-year survival rates

Recurrence rates of OC 5-year survival of OC
by stage! by tumor stage and type?
100 90-95% o
% . I
90 % M Invasive epithelial
70-90% 100 g, 95%  Stromal
80 90
Germ cell
o %0 7378y, 18%78%
60 70 65% 65%
60
50 .
- 39-59%
40
30% 40 35% 35%
30
30 17-28%
20
10% 20
10 . 10
0 0
Stage| Stagell Stagelll StagelV Stage | Stage Il Stage lll Stage IV

OC, ovarian cancer.

1. Ovarian cancer research alliance. Available at: https://ocrahope.org/patients/about-ovarian-cancer/recurrence/ (Accessed in Jun 2020);
2. Doubeni CA, et al. Am Fam Physician. 2016;93:937-944.




y .

he interval of recurrence will shorten after
each lines of treatments

From platinum-sensitive to platinum-resistant

» Most ovarian cancers will recur, leading to shorter treatment intervals?

Diagnosis OC recurrence, patient receives active line of treatment

1'— mPFS MPFS 4= mPFS [2e| mPFS |25 mPFS
18.2 M 102M 6.4 M 56 M 44M 4.1 M
44.1 M 17.6 M 11.3 M 89M 6.2 M 5.0 M

» About 80% of advanced ovarian cancers will recur during or after first-line treatment!

» Until recent years, there were essentially no treatment options other than repeated courses
of chemotherapy in patients with 2 or more prior lines of chemotherapy?

M, months; ; mOS, median overall survival; mPFS, median progression-free survival.

1. Hanker LC, et al. Ann Oncol. 2012;23:2605-2612; 2. Herzog TJ, Monk BJ. Gynecol Oncol Res Pract. 2017;4:13.




BRCA1l/2 attribute in the DNA repair process

HRR mechanism?
DNA damage constantly occurs
) (T ‘,I h .III.{ within cells; this needs to be repaired
to maintain genomic integrity?

v

HR (homologous recombination) is

e an important pathway that allows
RAD5

GRS repair of DSB?

DSS1 RAD52

v

) (T 1) .Ill.ﬂ HR relies on many proteins including
BRCA1 and BRCA2?

BRCA1 and BRCA2 gene

* BRCA1 and BRCA?2 are key proteins in homologous repair of DSB3

* BRCA1l isinvolved in regulating cell cycle progression and interacts
with multiple transcription factors, including ER-a, p53, STAT1 and
c-Myc?

BRCA, breast cancer susceptibility gene; BRCA, breast cancer susceptibility protein; DNA, deoxyribonucleic acid; DSB, double-strand break; ER, estrogen receptor;
HRR, homologous recombination repair; PALB2, Partner and localizer of BRCA2.

1. LaFargue CJ, Tewari KS. Recent Pat Biotechnol. 2016;9:86-101; 2. Frey MK and Pothuri B. Gynecol Oncol Res Pract 2017;4:4;
3. Powell SN, Kachnic LA. Oncogene. 2003;22:5784-5791; 4. Mullan PB, et al. Oncogene 2006;25:5854-5863.




'/ Blocking the BER pathway in BRCA-mutated

patients will lead to cell apoptosis
R \’\\
,\\&\) dsDNA with SSB
|

v v
Normal cell BRCA-mutated cell
I
; ; l
DNA repair PARP inhibition PARP inhibition

BER pathway
PARP ' \{\\ X X

W ( §
\\ :! X NN\ -\| X W\
WA N\
BER pathway repaired SSB gy ° N
(PARP involved)
Inhibition of BER pathway Inhibition of BER pathway
leads to DSB leads to DSB
} }
8
DA SF
4 Xt
HRR fixed DSB DSB cannot be fixed
v (BRCA involved)

|

8
) dSD_NAd « | Apoptosis
N repaire (cell death)

BER, base excision repair; BRCA, breast cancer susceptibility gene; BRCA, breast cancer susceptibility protein; DSB, double-strand break; dsDNA, double-strand deoxyribonucleic acid;
HRR, homologous recombination repair; PARP, poly(ADP-ribose) polymerase; SSB, single-strand break.

1. Kedar PS, et al. Mol Cancer Res. 2012;10:360-368; 2. McLornan DP, et al. N Engl J Med. 2014; 371:1725-1735.




Examples of PARP inhibition in DNA repair

Normal cell BRCA-mutated cell
v | Y +
DNA repair PARP inhibition PARP inhibition
BER pathway HRR pathway X BER pathway
(PARP involved) (BRCA involved) % HRR pathway

\ \

N repaired N repaired be repaired

\\\\’,\\ dsDNA \\\\"\\ dsDNA dsDNA cannot

..
e
3

ONE pillar has broken, TWO pillars have broken,
it stands but unstable the temple collapsed

)

A building with 4 pillar,
solid & stable

BER, base excision repair; BRCA, breast cancer susceptibility gene; dsDNA, double-strand deoxyribonucleic acid; HRR, homologous recombination repair; PARP, poly(ADP-ribose) polymerase.
1. Kedar PS, et al. Mol Cancer Res. 2012;10:360-368; 2. McLornan DP, et al. N Engl J Med. 2014; 371:1725-1735.




/ BRCA mutation occurs in about 1/4 ovarian

cancer cases in Taiwan

» Either germline or somatic mutations in BRCA » BRCA1/2 mutations account for 90%
account for 20% of all the ovarian cancers? of all hereditary ovarian cancer cases?

gBRCA
mutation

Ovarian Hereditary
ﬁm ; BRCA1/2
ovarian
cancer mutation
sBRCA Others cancer

8076 1076

Others

mutation

99 Taiwanese patients with ovarian cancer (46 serous; 24 endometrioid; 29 clear cell)?

Pathogenic variants BRCAmut among serous OC

ny

N
somatic | ICEUL All pathogenic
12.1 (4/46) BRCA1/2 mutations
’ 26' 1% were identified in
(12/99) . 17 (12/46)  serous carcinoma
Germline % samples
(8/46) )

BRCA1: n=7; BRCA2: n=6

g, germline; BRCA, breast cancer susceptibility gene; OC, ovarian cancer; s, somatic.

1. Pan Z, Xie X. Oncotarget 2017,8:97657-97670; 2. Chao A, et al. Oncotarget. 2016;7:85529-85541.




Mutation types

Chromosome H ); ‘€ “ g(
\ i §
) «f 1 o8 3 YA |
s, ﬂ QU v M &b
\:
[N ¥
7 (IO S I C B 1S T S |
&
Bhee wowowowe Lo
BT IRIEDNA
ATGACGGATCAGCCGCAAGCGGAATTGGCGACATAACAAG
TACTGCCTAGTCGGCGTTCGCCTTAACCGCTGTATTGTT
Uyl B O M AT BN BS WR A DR BT B BE TAY N T BN KT MY B B S 0 NN I WP od B0 O T BTD BT NS B B TN W
Mutations ( < 1kbp) Large genomic rearrangements
Genﬂﬁne TACCATG BRCAl ATG 185delAG N3SinsA 16754l A linsS MS3deln 8 TG
L[\ L 1R US| =
l | | i | Wl
Tumour TACGATG TACTATG TACCAATATG TAC_ATG BRCAZ . B
|Tramsversion| ‘ Transition | | Insertion | Deletion ‘ Y 1

A= e PR p—
1234 ‘J e 78 r 10 0 ' 1 Il 4 1516 17 wé 1% T 25 24 25 2627
Substitution

Nature Reviews | Cancer

X EhfaHBRCAM®PAIE 10% BAARREREH (LGR)

NGSH:fl A0 2 - BEHMEGAEN : e.g. MLPA
Platform to detect:
Platform to detect:
NGS or Sanger Sequencing

MLPA or Biolnfo

1. Watkins, J.A., et al., Breast Cancer Res, 2014. 16(3): p. 211 ; 2. James, P.A., et al., Fam Cancer, 2015. 14(2): p. 287-95
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Homologous Recombination Repair
(HRR) IEI?}/?:E ﬂﬁ{&. HRR R—TEIEEHRES

RS E R

MM o TJ/5{EDNALENR IZ e 12

DNA single Bulky Base mlsmatches DNA double
strand breaks  adducts insertions and deletions  strand breaks (DSBSs)

Repair Base Nucleotide Mismatch DSB
pathway excision excision repair repair
repair repair ¢_|_‘
Examples of BER E(sgg)l MSH2 Non-homologous | Homologous
enZerE)esl PARP. ' MLH1 end joining (NHEJ) recombination
proteins XRCC1, ERCC4 repair (HRR)
involved LIGASE 3 DNA-PK BRCA1/2
KU70/80 PALB2
CHEK1/2
RAD51

BER=base excision repair; DDR=DNA damage response; DNA=deoxyribonucleic acid; DSB=double stand break; HRR=homologous recombination repair; NER=nucleotide excision repair; NHEJ=non-homologous end joining
Figure adapted from: 1. Lord CJ, and Ashworth A. Nature. 2012;481:287-294



Homologous Recombination Deficiency
(HRD) [EJR EEAH EAR B IK

® HRR EHIMNRE 7 - T2
DNAFEAERRIZE - &M
ERERARSBNERE

*
DNA single Bulky Base mismatches, DNA double
strand breaks  adducts insertions and deletions  strand breaks (DSBSs)

L v \ Y

Repair Base Nucleotide Mismatch DSB
pathway excision excision repair repair

repair repair A
Examples of BER E(sgg)l MSH2 Non-homologous | Homologous
nzymes] PARP, ’ MLHL  end joining (NHEJ)| recombination
Sro%/einess XRCC1, ERCCA repair (HRR
involved LIGASE 3

Homologous Recombination

Deficiency (HRD)

BER=base excision repair; DDR=DNA damage response; DNA=deoxyribonucleic acid; DSB=double stand break; HRR=homologous recombination repair; NER=nucleotide excision repair; NHEJ=non-homologous end joining
Figure adapted from: 1. Lord CJ, and Ashworth A. Nature. 2012;481:287-294



BRCA function and PARP inhibitor

BRCA1 & BRCA2 HYZHRE RAER ZEBHRIBHIDNA » R pl 2R iR el
PARP BYZHRE RIETE DNA B iR el

W_ BRCA1/2 E:RzZess
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BRCA function and PARP inhibitor

BRCA1 & BRCA2 HYZHRE RAER ZEBHRIBHIDNA » R pl 2R iR el
PARP BYZHRE RIETE DNA B iR el

\ BRCA1/2 #Azes
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PARP Inhibition targets DNA repair—
deficient cells by exploiting synthetic

HRR J
DNA repair
mechanism

Other repair

Cell survival

DNA, deoxyribonucleic acid; HR, homologous recombination; HRR, homologous recombination repair; PARP, pol

1. Walsh CS. Gynecol Oncol. 2015;137(2):343-350. 2. Konecny GE, et al. BrJ Cancer. 2016;115:1157-1173. 3. George A, et al. Na

Ief;hality

m

HRD
PLUS
targeted therapy?

VA"
X

Synthetic lethality
occurs when two
separate non-lethal
defects become

lethal when
combined3*#
Cell survival Cell survival Cell death
28



Three approaches to identify HRD

Cause of HRD Function of HRR Effect of HRD




Approach 1: Cause of HRD

Causes of HRD

Cause of Germline / Tumor
HRD

* Including point
mutation / InDel

detected by NGS

* Large DNA deletion
detected by MLPA

1. O’Kane GM et al. Trends Mol Med. 2017;23(12):1121-1137. 2. Hoppe MM, et al. J Natl Cancer Inst. 2018;110(7):704-713

HRRmM
Gene panels

Loss of function of key
HRR genes (tumor test)

15 genes in AZ panel:

BRCAL, BRCA2, ATM,
BARD1, BRIP1, CDK12,
CHEK1, CHEK2, FANCL,
PALB2, PPP2R2A,
RAD51B, RAD51C,
RAD51D, RAD54L

30



Approach 3: Effect of HRD

(3 I
Cause K
BRCA1/2
- Mutation

Effect of HRD

Genetic
Mutation

Promoter
Methylation

Undetermined
Causes

[ Inability to repair DNA ]

Genomic Instability

Methods to detect CD @ ‘ O
genetic scar
KB

LOH: Loss of heterozygosity ; TAl: Telomeric allelic imbalance ; LST: Large-scale state transitions ; Gl: Genomic integrity

1. Serra Elizalde V, Llop-Guevara A, Pearson A, et al. Detection of homologous recombination repair deficiency (HRD) in treatment-naive early triple negative breast cancer (TNBC) by RAD51 foci and comparison with DNA-based
tests.

2. Llop-Guevara A, Vladimirova V, Schneeweiss A, et al. Association of RAD51 with Homologous Recombination Deficiency (HRD) and clinical outcomes in untreated triple-negative breast cancer (TNBC): analysis of the GeparSixto
randomized clinical trial.
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Genomic Scars
HRD-LOH Score

Q 3
Loss of

heterozygosity
(LOH) HRD Score

32 Ryland GL. et al. BMC Medical Genomics 2015;8:45

1. BiliEF: Loss of heterozygosity (LOH) is a
common genetic event in many cancer types

Transition from a heterozygous state in the germline to an
apparently homozygous state in the tumour

? 38 ? 3 Q 3

Germline Deletion LOH Copy neutral LOH

Heterozygosity Loss of heterozygosity
(LOH)

2. For a patient with germline mutation
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Genomic Scars
HRD-LOH Score

2. For a patient with germline mutationl

3 + Complete loss of BRCA1/2 function requires bi-allelic loss, and

? 3 ?
this is hypothesized to be required for PARP inhibitor sensitivity.2:3
* Loss of the non-mutated (wild-type) allele at the BRCA1 or

BRCAZ2 locus, termed locus-specific loss of heterozygosity (LOH)

I is observed in tumors 4 3.

E + Cells with complete loss of BRCA1 or BRCA2 function and

c

B

A

resultant HR-based DNA repair deficiency (HRD) have exquisite
sensitivity to DNA damaging agents, such as platinum-based
chemotherapeutics ¢ and PARP inhibitors 78,

(>|wlolc] [ )

Germline

(Heterozygosity) (Loss of heterozygosity)
(LOH)

1. Maxwell, Kara N., et al. "BRCA locus-specific loss of heterozygosity in germline BRCA1 and BRCA2 carriers." Nature communications 8.1 (2017): 319. 2. Antoniou, Anthony, et al. "Average risks of breast and ovarian cancer
associated with BRCA1 or BRCA2 mutations detected in case series unselected for family history: a combined analysis of 22 studies.” The American Journal of Human Genetics 72.5 (2003): 1117-1130. 3. Cancer risks in BRCA2
mutation carriers. The Breast Cancer Linkage Consortium. J. Natl Cancer. Inst. 91, 1310-1316 (1999). 4. Smith, S. A., Easton, D. F., Evans, D. G. & Ponder, B. A. Allele losses in the region 17q12-21 in familial breast and ovarian
cancer involve the wild-type chromosome. Nat. Genet. 2, 128-131 (1992). 5. Gudmundsson, J. et al. Different tumor types from BRCAZ2 carriers show wild-type chromosome deletions on 13q12-q13. Cancer Res. 55, 4830-4832
(1995). 6. Bhattacharyya, A., Ear, U. S., Koller, B. H., Weichselbaum, R. R. & Bishop, D. K. The breast cancer susceptibility gene BRCA1 is required for subnuclear assembly of Rad51 and survival following treatment with the DNA
33 cross-linking agent cisplatin. J. Biol. Chem. 275, 23899-23903 (2000). 7. Bryant, H. E. et al. Specific killing of BRCA2-deficient tumours with inhibitors of poly(ADP-ribose) polymerase. Nature 434, 913-917 (2005). 8. Far_lmv?lr,l%.ggg LYN 25/02/2020
et al. Targeting the DNA repair defect in BRCA mutant cells as a therapeutic strategy. Nature 434, 917-921 (2005). - — —
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Inheritance of deleterious mutations at @
both BRCAT and BRCA2 in an international
sample of 32,295 women

Heterozygous mutation

/

-

"

Abstract /

Background: Most BRCAT or BRCA2 mutation carriers have inherited a single (heterozygous) mutation.
Transheterozygotes (TH) who have inherited deleterious mutations in both BRCAT and BRCAZ are rare, and the
consequences of transheterozygosity are poorly understood.

(Continued on next page)
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Olaparib TFDA¥% 1B FETEE (Ovarian cancer)
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Tumour lineage shapes BRCA-mediated phenotypes
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Olaparib + Bevacizumab provide more
PFS benefit in patients with mBRCA

With mBRCA w/0 mBRCA

A Patients with a Tumor BRCA Mutation B Patients without a Tumor BRCA Mutation
& 100+ s 100~ 3 Y
w n
g 90 g 20 an
3 80 Olaparib plus & 20
a bevacizumab a
0= /04 Placebo plus g 70 Olaparib pl
e R . o R Placebo plus aparb plus
§ = 60+ bevacizumab § = 604  bevacizumab bevacizumab
e— —
(a] g B A e e e L PR P EEEE e o g 50— mm e T e e e
5§35 404 §5  40- 0.U
Rl M S & an
g 304 § 304
L 20+ ) ) ) L 204 . : .
2 Hazard ratio for disease progression or death, s Hazard ratio for disease progression or death
8 109 031 (95% Cl, 0.20-0.47) g 109 0.71 (95% CI, 0.58-0.88)
g 0 z 0
o T T T T T T T T T T T T T T 1 o T T T T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Olaparib plus 157 154 150 148 144 138 117 110 76 58 31 19 7 1 O Olaparib plus 380 359 311 285 259 236 162 130 65 54 24 18 5 2 0
bevacizumab bevacizumab
Placebo plus 80 78 72 e6 59 52 41 36 22 13 7 4 1 1 0 Placebo plus 189 174 154 139 113 99 68 47 28 22 &8 5 O
bevacizumab bevacizumab

mBRCA: BRCA mutation

40

Ray-Coquard, I., et al., (2019). N Engl J Med 381(25): 2416-2428
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a substantial PFS benefit in
HRD-positive (including tBRCAm)
patients

Olaparib + Placebo +

bevacizumab bevacizumab

100 PFS in HRD-positive* patients n=255 n=132
90 89%
7] Events, n (%) 87 (34) 92 (70)
o~ 80
oS
70 4 .
g E N_Iedlan PFS, months 37 9 177
T o (inv)
gT 60
° 'U
E8 50 oo e e
@ c HR 0.33
&2 40 | (95% CI10.25-0.45)
23
s 5 30
© O
oo 20
HRD+
10 4 48%
0 T T T | T T T | T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
. Months since randomisation
MNo. at risk
Olaparib 255 252 242 236 223 213 169 155 103 85 46 29 11 3
Placebo 132 128 117 103 91 79 54 44 28 18 8 5 1 1
41

*HRD-positive defined as tBRCAm or a genomic instability score 242 in the Myriad myChoice® Plus assay

Ray-Coquard, I., et al., (2019). N Engl ) Med 381(25): 2416-2428




Patients free from disease

Olaparib + Bevacizumab group showed
PFS benefit in
HRD-positive, non-tBRCAm patients

PFS in HRD-positive* (non-tBRCAm) patients

progression and death (%)

0 3 6 9 12 15 18 21 24 27 30 33

Months since randomisation

Mo. at risk
Olaparib 97 96 90 86 79 75 54 48 30 29 16 12
Placebo 55 54 48 41 ar 32 19 15 11 8 3 2

*HRD-positive defined as tBRCAm or a genomic instability score 242 in the Myriad myChoice® Plus assay

Ray-Coquard, I., et al., (2019). N Engl ) Med 381(25): 2416-2428

Olaparib + Placebo +
bevacizumab bevacizumab
n=97 n=55
Events, n (%) 43 (44) 40 (73)
N_Iedlan PFS, months 281 16.6
(inv)
——————— HR 0.43
(95% CI10.28-0.66)
T T 1
39 42 45
e
2 0
tBRCAmM
42



PAOLA-1: PFS by HRD status

HR =0.31

% APFS =155m

1
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g = Lo ola + bev
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=5 404 1
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co p ! 1
£3 : -
<] 1
g5 20 : . placebo + bev
_ i !
: 1
0 1 1 1 1 1 1 1 ; 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
No. at risk Months since randomisation
Olaparib 157 134 150 148 144 138 117 110 76 58 31 19 7 1 0
Placebo 80 78 72 66 59 52 41 36 2 13 7 4 1 1 0

Olaparib +
bevacizumab
n=157

Placebo + bevacizumab

n=80

Events, n (%)

41 (26) 49 (61)

Median PFS, months

37.2" 21.7

Ray-Coquard,

HR 0.31; 95% CI 0.20-0.47

I, etal., (2019). N Engl J Med 381(25): 2416-2428

BRCAwt, HRD-positive

HR =0.43
APFS=115m

ola + bev

52%

PAOLA-1

tBRCAmM
n=235; 29%

Genomic instability score
\ 242, excluding tBRCAm

n=152; 19%

HRD-negative.
n=277; 34%

HRD status <,
unknown___———*
n=142; 18

HRD negative / unknown

HR =0.92
APFS =09 m

i
'
I
i . T s —— e S oo
] 1
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i :
| " . J lacebo + bev
: i placebo + bev P -
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0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 0 3 6 9 1215 18 21 24 27 30 33 36 39 42
Months since randomization Months since randomization
97 95 00 86 79 75 54 48 30 20 18 12 4 2 0 282 261219197 180 161 110 B5 38 27 © & 1 O
55 54 48 41 37 32 19 15 11 8 3 2 O 137 124109102 81 72 55 39 22 17 7 4 0
Olaparib + bevacizumak Placebo + bevacizumab Olaparib + bevacizumab Placebo + bevacizumab
(N=97) (N=55) {N=282) (N=137)
43 (44) 40 (73) 193 (88) 102 (74)
28.1* 16.6 169 16.0
| HR 0.43 (35% Cl 0.28-0.66) | HR 0.92 (95% ¢l 072-117)




Haploinsufficiency of TSGs

( TSG !oss-of-ft_mction due t_o: Gatekeeper
- Point mutation/small deletion
Caretaker - Chromosomalloss/deletion (cell growth control gene)
(DNA repair gene) - Loss of heterozygosity
\ - Epigenetic modification
Accumulation of llncreased cell proliferation
mutations

Mutation in proto-
oncogenes or TSGs

Genomic instability
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Figure 3 Age-specific cumulative probabilities of breast cancer

for the population, for carriers of a dominantly inherited and a re-
cessively inherited risk, and for noncarriers of the recessively inherited
risk, with 95% CIs, on the basis of the 824 families with known
BRCA1 and BRCA2 mutation carriers and their relatives excluded,
under the multiplicative two-locus model.



Niraparib — PRIME Study

Efficacy and Safety of Niraparib as Maintenance
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‘ Study Design

 PRIME is a randomized, double-blind, placebo-controlled phase Il trial (NCT03709316).

Schema

Eligible Patients Stratified randomization Primary Endpoint

- Age 218 years + Status of gBRCA mutations (gBRCAmut/non-gBRCAmMut) * PFS by _BICR inthe ITT

+ FIGO stage IIl/IV « Tumor HRD status® (positive/negative) population
ovarian cancer » Receipt of neoadjuvant chemotherapy (Y/N) Secondary Endpoints

+ High-grade serous or * Response to 1L Pt-based chemotherapy (CR/PR) « OSand TFSTinthe ITT
endometroid tumor? population

« Receipt of primary or 2:1 __,, — *+ PFS and OS in the HRD
interval cytoreductive Randomization 36 months or until disease subgroupe
surgery, irrespective of — saggllzssit i « Safety

postoperative residual , unacceptable toxicity
disease status

+ CR/PR to 1L Pt-based *Individualized starting dose (ISD) was adopted in ALL patients:

chemotherapy starting dose of 200 mg administered orally, once daily, but 300 mg for patients with
body weight 277 kg AND platelet count =2150,000/uL
(Individualized starting dosing was used in ~“35% of patients in the PRIMA study?)
(The PRIMA study did not include stage Il patients who a There was no histological restriction for patients carrying gBRCA mutations.

. . . . L
had no residual disease after primary debulking surgery’) b Tumor HRD status testing was conducted with BGI assay (BGl Genomics, Shenzhen, China). The positive stratum consisted of patients who

tested positive for tumor HRD with the BGI assay, and the other patients were grouped as the negative stratum.
¢ The HRD subgroup consisted of patients with a gBRCA mutations and/or tumor with homologous recombination deficiency

BICR: blinded independent central review; CR, complete response; HRD, homologous recombination deficiency; ITT, intention-to-treat; OS, overall

survival; PFS, progression-free survival; PR, partial response; Pt, platinum; TFST, time to first subsequent anti-cancer therapy. 1. Gonzalez-Martin A, et al. N Engl J Med 2019; 381(25): 2391-2402.



Demographics and Baseline Characteristics

Characteristic opeeth Il [ characteristi No25s) | (Ne129)

Median age (range), years 53.0 (32-77) 54.0 (33-77) Neoadjuvant chemotherapy, n (%)

Median weight (range), kg 59.0 (39.5-100.0) 57.0 (37.0-97.0) Yes 121 (47.5) 59 (45.7)

ECOG performance No 134 (52.5) 70 (54.3)

status, n (%) Response to Pt-based CT, n (%)

0 98 (38.4) 52 (40.3) CR 212 (83.1) 103 (79.8)
1 157 (61.6) 77 (39.7) PR 43 (16.9) 26 (20.2)

FIGO stage, n (%) gBRCA mutation status, n (%)

Il 182 (71.4) 94 (72.9) gBRCAmut 85 (33.3) 40 (31.0)
IV 73 (28.6) 35 (27.1) Non-gBRCAmut 170 (66.7) 89 (69.0)

Primary tumor location, Homologous recombination?, n (%)

n (%) Deficient 170 (66.7) 87 (67.4)
Ovary 229 (89.8) 117 (90.7) Proficient 85(33.3) 42 (32.6)
Fallopian tube 19(7.5) 9(7.0) Postoperative residual disease
Peritoneum 7(2.7) 3(2.3) status, n (%)

Histologic subtype, n (%) Optimal (RO/R1) 193 (75.7) 105 (81.4)
Serous ovarian cancer 253 (99.2) 128 (99.2) Suboptimal (R2) or missing 52 (24.3) 24 (18.6)
Endometrioid carcinoma 2 (0.8) 0
Other 0 1(0.8) « The niraparib and placebo groups were well-balanced.

deficiency; the other statuses were grouped as homologous recombination proficient.

a. Homologous recombination deficiency was defined as the presence of a gBRCA mutation and/or tumor with homologous recombination




‘ PFS (by BICR) in the ITT Population — Primary Endpoint

100 -
HR (95% Cl), 0.45 (034—060) 16.5 months |onger

90- p<0.001 median PFS with

80 - niraparib versus placebo
2
3 07 Niraparib Placebo
é 60 - (N=255) (N=129)
h
E 13 R s S SN PR PFS (54.4% data maturity)
c
% 40 1 Events, n (%) 123 (48.2) 86 (66.7)
5 30- — e mPFS 248 8.3
a (95% CI), months (19.2-NE) (7.3-11.1)

20 - —+— Niraparib ] ]

ol Pracebo Median follow-up: 27.5 months Patients without PD or death (%)

o -+ Censored observation 24 months 526 304
0 3 6 9 12 15 18 21 24 27 30 33 36 39
Months since randomization
Number at risk
255 227 207 186 170 151 136 125 103 72 41 13 0

129 101 74 54 44 40 37 36 32 24 17

BICR, blinded independent central review; Cl, confidence interval; HR, hazard ratio; ITT, intention-to-treat;

mPFS, median progression-free survival; NE, not estimable; PD, progressive disease.



‘ PFS Benefit in Pre-specified Subgroups

Subgroup

Overall
Age
<65 years
=65 years
Neoadjuvant chemotherapy
Yes
No
Response to Pt-based chemotherapy
Complete response
Partial response
gBRCA mutation status
gBRCAmMut
Non-gBRCAmut
Homologous recombination
Deficient
Proficient
Postoperative residual disease status
Optimal
Suboptimal or missing

Events/patients (%

Niraparib
123/255 (48.2)

108/229 (47.2)
15/26 (57.7)

62/121 (51.2)
61/134 (45.5)

98/212 (46.2)
25/43 (58.1)

35/85 (41.2)
88/170 (51.8)

75/170 (44.1)
48/85 (56.5)

94/193 (48.7)
29/62 (46.8)

Placebo
86/129 (66.7)

73/114 (64.0)
13/15 (86.7)

46/59 (78.0)
40/70 (57.1)

66/103 (64.1)
20/26 (76.9)

25/40 (62.5)
61/89 (68.5)

57/87 (65.5)
29/42 (69.0)

71/105 (67.6)
15/24 (62.5)

Hazard ratio for PFS (95% ClI)

1% Iz 31t {3 44 II )

0.45 (0.34-0.60)

0.47 (0.34-0.63)
0.24 (0.09-0.66)

0.32 (0.21-0.48)
0.63 (0.42-0.94)

0.45 (0.32-0.61)
0.45 (0.23-0.86)

0.40 (0.23-0.68)
0.48 (0.34-0.67)

0.48 (0.34-0.68)
0.41 (0.25-0.65)

0.44 (0.32-0.61)
0.43 (0.21-0.87)

Cl, confidence interval; FIGO, International Federation of Gynecology and Obstetric;

PFS, progression-free survival; Pt, platinum.

0.01

T
0.1

1

10

.

Niraparib better

Placebo better



The analysis in PRIME study

Patients with stage IllI/IV ovarian cancer, high-grade serous or endometroid tumor,
CR/PR to 1L platinum-based therapy (N = 384)

Niraparib, n = 85; mPFS: NR
Placebo, n = 40; mPFS: 10.8 months
Hazard ratio 0.40 (0.23 - 0.68)

gBRCAmut

Niraparib, n = 170; mPFS: 19.3 months
non-gBRCAmut Placebo, n = 89; mPFS: 8.3 months

Hazard ratio 0.48 (0.34 - 0.67)

Niraparib, n = 85; mPFS: 24.8 months
Placebo, n = 47; mPFS: 11.1 months
Hazard ratio 0.58 (0.36 — 0.93)

Secondary Endpoints : PFS (HRD Subgroup) ) non-gBRCAmut/HRD

Niraparib, n = 85; mPFS: 14 months
nOﬂ-gBRCAmUt/H RP Placebo, n = 42; mPFS: 5.5 months

Hazard ratio 0.41 (0.25 - 0.65)

HRD Subgroup

HR (95% Cl), 0.48 (0.34-0.68)

Niraparib Placebo
pe.001

(N=170) (N=87)
PFS (51.4% data maturity)

Evems,nt:hs) 75{4:.1] 57::515) SBRCAmut BRCAWt/HRD

mP NI
{85% CI), months  (22.3-NE) (8.3-13.8)

Patients without PD or death (%)

24 months 57.4 33.9

Median PFS has not been yet
reached for the HRD subgroup




PFS Benefit by gBRCAmut Status — Prespecified Subgroup —
Analysis

gBRCAmut Non-gBRCAmut
100 HR (95% Cl), 0.40 (0.23-0.68) %9 HR (95% Cl), 0.48 (0.34-0.67)
90 1 p<0.001 901 p<0.001
_ 80+ __ B0
% 704 % 704
§ GhE E 60 1
§ 50 4 fﬂj 501
é 40 4 é 40 4
% 30 4 E’ 301
T 201 —— Niraparib S —*— Niraparib
W01 =+ PFlacaho — Censored observation 101~ Plasebo —+ Censored observation
3 3 6 9 12 15 18 21 24 27 30 33 36 °3 3 6 9 12 15 18 21 24 o7 30 33 36 39
Months since randomization Maonths since randomization
Mumber at risk Mumber at risk
85 79 76 T0 67 64 a7 51 39 26 13 4 0 170 148 131 116 103 87 749 74 G4 46 28 g 9] 1}
40 17 28 19 {5 5 14 13 1 8 & 3 0 89 64 46 35 2a 25 23 23 21 16 1 0
Niraparib (N=85) Placebo (N=40) Niraparib (N=170)  Placebo (N=89)
mPFS (95% Cl), months NR (22.3-NE) 10.8 (8.3-19.3) mPFS (95% Cl), months 19.3 (13.8-NE) 8.3 (5.6-11.2)

* Median PFS has not been yet reached for the gBRCAmut population.
» The benefit of niraparib in the non-gBRCAmut population is confirmed.

Cl, confidence interval; HR, hazard ratio; mPFS, median progression-free survival; NE, not estimable; NR, not reached.




‘ Secondary Endpoints : PFS (HRD Subgroup)

HRD Subgroup

HR (95% CI), 0.48 (0.34-0.68)
p<0.001

3
®
2
[
3
»
o
g
b
c
8
1]
(2]
g
=]
g
o

—+— Niraparib

—+— Placebo

=+ Censored observation

Niraparib Placebo
(N=170) (N=87)

PFS (51.4% data maturity)
Events, n (%) 75(44.1) 57 (65.5)

mPFS NR
(95% CI), months (22.3—-NE)

11.0
(8.3-13.8)

Patients without PD or death (%)

24 months 57.4

33.9

0 3 6 : : 15 18 21 24 ' ' a3 36 39
Months since randomization
Number at risk

170 150 139 130 121 112 102 93 ]
87 76 60 43 35 31 29 28

Cl, confidence interval; HR, hazard ratio; HRD: homologous recombination deficiency; ; mPFS, median progression-free survival;
NE, not estimable; NR, not reached; PD, progressive disease.

Median PFS has not been yet
reached for the HRD subgroup




‘ PRIME Safety Overview ( vs. PRIMA Study)

« The median relative dose intensity? was 100.0% for both niraparib (range: 26.0%-147.0%) and placebo

(range: 36.0%—-147.0%) groups.

PRIMA!
Niraparib Placebo Niraparib
TEAEs, n (%) (N=255) (N=129) (N=284)
Any TEAEs 253 (99.2) 121 (93.8) 478 (98.8) 224 (91.8)
Treatment-related 249 (97.6) 111 (86.0) 466 (96.3) 168 (68.9)
Grade=3 TEAEs 139 (54.5) 23 (17.8) 341 (70.5) 46 (18.9)
Treatment-related 125 (49.0) 9(7.0) 316 (65.3) 16 (6.6)
Serious TEAESs 48 (18.8) 11 (8.5) 156 (32.2) 32 (13.1)
Treatment-related 38 (14.9) 5 (3.9) 118 (24.4) 6 (2.5)
TEAESs leading to treatment interruption 160 (62.7) 25 (19.4) 385 (79.5) 44 (18.0)
TEAES leading to dose reduction® 103 (40.4) 8 (6.2) 343 (70.9) 20 (8.2)
TEAESs leading to discontinuation 17 (6.7) 7(5.4) 58 (12.0) 6 (2.5)
TEAEs leading to death 1(0.4) 0 2(0.4) 1(0.4)

+ TEAEs were manageable and consistent with the PARP inhibitor class.
« Dose reduction in all patients was numerically lower than in the previous niraparib trials'-2 using fixed starting dosing.
* In the niraparib group, 6.7% of patients discontinued treatment, comparable to 5.4% in the placebo group.

a The relative dose intensity was defined as the percentage of administered doses to planned doses. 1. Gonzalez-Martin A, et al. N Engl ] Med 2019; 381(25): 2391-2402.

2. Mirza MR, et al. N EnglJ Med 2016; 375(22): 2154-2164.

b Does reduction includes both direct dose reduction and dose reduction following treatment interruption.



TEAEs Occurring in 2 20% of Either Group

Neutrophil count decreased?®
White blood cell count decreased®

Anemia
Platelet count decreased®

Nausea

AST increased

ALT increased

Insomnia

65.5

65.1

57.3

52.2

38.0

36.1

31.4

17.3

18.0

14.1

10.1

10.9

39.5
37.2

26.4

|:| Niraparib — Any Grade
18.6

- Niraparib — Grade23
19.4

|:| Placebo — Any Grade

- Placebo — Gradez=3

233

17.1

GGT increased 28.6

Fatigue 27.8 08| 0 14.7

Constipation 21.2

Vomiting 204 20 16 93

100 80 60 40 20 0 20 40 60 80 100
Patients (%)

* No new safety signals were identified for niraparib.

* The most common TEAEs were hematological and gastrointestinal events.

« One case each of acute myeloid leukemia and myelodysplastic syndrome was reported in the niraparib
group and the acute myeloid leukemia case died of this secondary malignancy adverse event.

The term of neutrophile count decreased here includes reports of neutrophile count decreased, neutropenia, and febrile neutropenia.
The term of white blood cell count decreased here includes reports of white blood cell count decreased and leukopenia.

The term of
ALT, alanine transaminase; AST, aspartate transaminase; GGT, y- glutamyltransferase; TEAE, treatment-emergent adverse event.




PRIME Conclusions

PRIME is a phase 3 randomized placebo-controlled trial which prospectively assessed the efficacy and safety of
Niraparib as maintenance therapy in Chinese patients with newly diagnosed advanced OC

PRIME is the second Phase 3 trial to demonstrate benefit of Niraparib monotherapy as maintenance therapy
Following response to first line platinum-based chemotherapy

PRIME differs from PRIMA because it enrolled patients irrespective of post-operative residual disease status and
Prospectively investigated ISD in all participants

PRIME demonstrated a statistically significant and clinically meaningful improvement in PFS, with a 16.5 month
Median improvement for patients receiving Niraparib ( 24.8 vs 8.3 months, HR 0.45, p <0.001 )

— ITT population: mPFS, 24.8 vs 8.3 months; HR, 0.45; p<0.001

— HRD subgroup: mPFS, NR vs 11.0 months; HR, 0.48; p<0.001

— gBRCAmut patients: mPFS, NR vs 10.8 months; HR, 0.40; p<0.001

— Non-gBRCAmut patients: mPFS, 19.3 vs 8.3 months; HR, 0.48; p<0.001

Prospective Niraparib ISD in PRIME demonstrated improved tolerability compared to prior study using FSD;
Only 6.7% of patients discontinued due to AEs, allowing patients to remain on long term maintenance therapy




‘ Different HRD assay were used in PRIME and PRIMA

Myriad

Sequencing Method NGS NGS
Sample Type FFPE/Tissue FFPE
Includes BRCA Yes Yes
Genomic Instability Score LOH, TAI, LST LOH, TAI, LST
Score Cut Off 30 42
Validated in clinical trial YES (PRIME) YES
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Overview of
ovarian cancer



959% of ovarian cancer are epithelial tumors

Potential cellular origins of ovarian carcinomas!

* Most ovarian malignancies (95%) are epithelial; the remainder arise from
other ovarian cell types (germ cell tumors, sex cord-stromal tumors)?

* The sources of epithelial carcinoma includes the ovary, fallopian tube, or

peritoneum?

Endometrium

Fallopian tube
epithelium

Ovarian
surface
epithelium

Clear cell carcinoma (CCC)

Endometrioid carcinoma (EC)

High-grade serous carcinoma
(HGSC)

—e

Low-grade serous carcinoma
(LGSC)

Unknown >——0 Mucinous carcinoma (MC)

1. Committee on the State of the Science in Ovarian Cancer Research, Board on Health Care Services, Institute of Medicine, & National Academies of Sciences, Engineering, and Medicine. (2016).
Ovarian Cancers: Evolving Paradigms in Research and Care. National Academies Press (US); 2. Chen LM, et al (UpToDate). Overview of epithelial carcinoma of the ovary, fallopian tube, and

peritoneum. Available at: https://www.uptodate.com/contents/overview-of-epithelial-carcinoma-of-the-ovary-fallopian-tube-and-peritoneum/ (Accessed in Sep 2020).



https://www.uptodate.com/contents/overview-of-epithelial-carcinoma-of-the-ovary-fallopian-tube-and-peritoneum/

Most patients were with serous ovarian
cancer in Taiwan

*  For epithelial carcinomas, serous is the most common subtype (75%)*

The WHO histological typing of epithelial ovarian tumors?
* Serous * Mucinous * Undifferentiated
* Endometrioid * Brenner (transitional cell) * Unclassified
* Clear cell * Mixed epithelial tumors
Percentage of cases by major OC subtype3 Distribution of OC histologic type in Taiwan*
0.6-7.1%__ 2-6% ,3-5% 1.2%  1.2%
>/ 05% /7

1-7%

High-grade serous Serous
B Clearcell B Mucinous
@ Endometrioid B Endometrioid
Carcinosarcoma [ Clearcell
10-26% Other* B Malignant Brenner
B  Mucinous Undifferentiated

OC, ovarian cancer; WHO, World Health Organization.

1. Chen LM, et al (UpToDate). Overview of epithelial carcinoma of the ovary, fallopian tube, and peritoneum. Available at: https://www.uptodate.com/contents/overview-of-epithelial-carcinoma-of-the-
ovary-fallopian-tube-and-peritoneum/ (Accessed in Sep 2020); 2. Ledermann JA, et al. Ann Oncol. 2013;24 (Suppl 6):vi24-vi32; 3. Committee on the State of the Science in Ovarian Cancer Research, Board on
Health Care Services, Institute of Medicine, & National Academies of Sciences, Engineering, and Medicine. (2016). Ovarian Cancers: Evolving Paradigms in Research and Care. National Academies Press (US);
4. Chiang YC, et al. J Gynecol Oncol. 2013;24:342-351.

CA



https://www.uptodate.com/contents/overview-of-epithelial-carcinoma-of-the-ovary-fallopian-tube-and-peritoneum/

' The estimated incidence and prevalence

varied from countries to countries in Asia

Estimated incidence rates in 2018 Estimated number of prevalent cases (5-year)
among Asian countries*! among Asian countries*!
Brunei 16 China 139636
Philippines s 10.6 India ———— 30422
Singapore S 10.5 Indonesia  m——— 32318
Indonesia EEEEEEEEEEEE———— O 7 Japan messsss—— 31658
Japan EEEEe——essS———— O 5 Philippines mmsm 12313
Kazakhstan meessssssssssssssss——— 0 4 Turkey mmm 9901
Maldives m——————— O /4 Pakistan msm 9047
Lebanon mees——— O () Thailand mm 8427
Bahrain meessssssssssssssss— 8 4 Korea mm 8276
Malaysia meee———— 3.0 Bangladesh mm 6596
0 5 10 15 20 0 20000 40000 60000 80000 100000 120000 140000 160000
ASR per 100,000 Numbers

*Figures show only the top ten countries.

Trends in ovarian cancer mortality rates?

10 A Hong Kong
— Japan
97 . — Korea
v s4 Singapore
3 o . .
a > 7 1 eee .o
9 : - * ¢ . ] o ge . o
® S 61 . L. Overall, no significant changes in OC mortality were
23 571 . observed, except in Korea and Japan. In Korea, OC
T O - o o o pe .
£3 4 A I mortality rates significantly increased across the study
] 37 / . . . .
= S , * period (1995-2010), while in Japan, OC mortality rates
- decline following an increase during 1990-1997
1990 1995 2000 2005 2010
Year

ASR, age-standardized incidence rate; OC, ovarian cancer.
1. Global Cancer Observatory: Cancer Today. Lyon, France: International Agency for Research on Cancer. Available at: https://gco.iarc.fr/today (Accessed in May 2020);

2. Lee JY, et al. J Gynecol Oncol. 2014;25:174-182. ~



https://gco.iarc.fr/today

|/ OC is the 7t leading cause of cancer death in

Taiwan

7th leading cause of cancer death in female in Taiwan

Incidence Mortality

New cases in 20171 Deaths in 20171

New cases:
1,521 Crude Age-standardized Crude Age-standardized

Deaths: 12.83 8.54 5.43 3.09

644 per 100,000 per 100,000 per 100,000 per 100,000

OC patients in Taiwan by stage OC patients in Taiwan by age

2.29% 16

Stage | 14
12
M Stage |l 14.33%
10
M Stage Il
M Stage IV 31.09%
B Unknown

Patients (%)

8

6

4

2 || Ill
QA Ot O T DT AT DT OS n
T ITe9TITIIN YL YERYITYR®
N O h © N © IO h © In © n/o n o N
O 4 +d4 &N N o0 N < N n O O/ N N o

OC, ovarian cancer.

BRI EERREE. PERE 106 FREEECIRS. 2019.
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The incidence of OC increased over time and
the patients were younger than before

* 9,491 patients with OC between 1979 and 2008 from National Cancer Registration System

of Taiwan
Incidence of OC increased Age of OC diagnosis decreased
All epithelial ovarian cancers

577 —Al ~ ~ D - s Te—\" " ">
21-.) | Serous CT) i 1979-1983 I
s —— Mucinous Ll p— %ggg%ggg |
§ 5 —— Endometrioid § 1271 —1994-1998 /\'\___ I
% 4 — Clear cell % w01 — %882%883 /\:\/\\r
£ - £ 87
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e Decreased in mucinous carcinoma

1979-
1984

OC, ovarian cancer.
Chiang YC, et al. J Gynecol Oncol. 2013;24:342-351.

1985-
1989

1990
1994

e Increased in clear cell carcinoma

- 1995-  2000-  2005-
1999 2004 2008
Period




/ Ovarian cancer is asymptomatic in early stages and

with nonspecific features in late stages

of women with ovarian cancers have metastatic disease at the time of diagnosis
because early-stage disease is usually asymptomatic.

Symptoms

Late-stage ovarian cancers often have symptoms
that are usually nonspecific and not recognized as symptoms of cancer.

T = A
)

Abnormal uterine

Back pain Abdominal pain Difficulty eating bleeding Urinary symptoms
Pelvic pain Bloating Early satiety Virilization Fatigue
Constipation Precocious puberty

» Advanced disease may present with symptoms of regional spread or metastasis,
such as bowel or ureteral obstruction, or shortness of breath
» Ovarian cancer may also present with paraneoplastic syndromes

Doubeni CA, et al. Am Fam Physician. 2016;93:937-944.




Diagnosis requires results from multiple
examinations includes laboratory and imaging

Clinical presentation?

1. Detection of pelvic mass on exam

2. Symptoms: bloating, pelvic or abdominal pain, early satiety, urinary symptoms
3. Concern raised on screening assays (e.g., CA-125)

4. Incidental findings on previous surgery or tissue biopsy

Physical examinations??> Laboratory tests.2

General physical CBC, LFT, Ultrasound,
Pelvic or abdominal pain, bloating, CA-125, other abdominal and/or
| inf ly, VTE . i
Gl symptoms), infrequently, L o pelvic CT,
Lungs (e.g., inhibin, AFP, beta-HCG) Chest CT/X_ray
Shortness of breath due to

a malignant pleural effusion : -
Abdomen Surgical or laparoscopic biopsy*

Malignancy-related ascites (causes abdominal
distension) or an abdominal mass
Pelvic
Perform pelvic exam to detect adnexal mass

Histological assessment of ovarian tissue
via primary surgery, image-guided biopsy,
or laparoscopic biopsy

Cytological assessment of aspirated fluid

Obtain family history*- if tissue diagnosis not feasible

AFP, alpha-fetoprotein; CA-125, cancer antigen 125; CBC, complete blood count; CT, computed tomography; LFT, liver function test; Gl, gastrointestinal;
HCG, human chorionic gonadotropin; VTE, venous thromboembolism.

1. Committee on the State of the Science in Ovarian Cancer Research, Board on Health Care Services, Institute of Medicine, & National Academies of Sciences, Engineering, and Medicine. (2016). Ovarian
Cancers: Evolving Paradigms in Research and Care. National Academies Press (US); 2. Doubeni CA, et al. Am Fam Physician. 2016;93:937-944; 3. Chen LM, et al (UpToDate). Epithelial carcinoma of the
ovary, fallopian tube, and peritoneum: Clinical features and diagnosis. Available at: https://www.uptodate.com/contents/epithelial-carcinoma-of-the-ovary-fallopian-tube-and-peritoneum-clinical-
features-and-diagnosis/ (Accessed in Sep 2020); 4. Ledermann JA, et al. Ann Oncol. 2013;24(suppl 6):v24-32.



https://www.uptodate.com/contents/epithelial-carcinoma-of-the-ovary-fallopian-tube-and-peritoneum-clinical-features-and-diagnosis/

Ovarian cancer staging system

Stage

1 Cancer is in only one or both ovaries and has

not spread to any other organs or tissues

1A

1 ovary/fallopian tube

1B

Both ovaries/fallopian tubes

bt % 1c

2 1 ovaries/fallopian tubes

with:

» Surgical spill/capsule
ruptured

* Malignant cells in the ascites/
peritoneal washings

Stage

3 Cancer has spread outside the pelvis to

abdominal areas

Lymph nodes/extrapelvic
peritoneal involvement

Peritoneal metastasis beyond
pelvic £ 2 cm + metastatsis to
lymph nodes

3A
‘:\ J
j\" /'f 38
’ .
$ .
/ \
# A
«3 P =
¥ %
LN d ¢

Peritoneal metastasis beyond
pelvic > 2 cm + metastatsis to
lymph nodes

Stage

Cancer has spread to other organs or tissues

within the pelvis

2A

Extension + implants on
uterus * fallopian tubes +
ovaries

2B

Extension to other pelvic
intraperitoneal tissues

Stage

4 Cancer has spread to other organs or

distant lymph nodes

4A

Pleural effusion + cytology (+)

4B

Parenchymal metastases &
metastases to extra-
abdominal organs

1. National Comprehensive Cancer Network Guidelines for Patients/Ovarian Cancer, 2019. Available at: https://www.nccn.org/patients/guidelines/cancers.aspx (Accessed in Jun 2020);
2. PratJ, et al. IntJ Gynaecol Obstet. 2014;124:1-5.




Most of patients were diagnose with stage

I or III OC in Taiwan

Most of OC cases were diagnosed at
FIGO stage 1 and 3!

Unknown
2.29%

Stage 4
14.33%

Stage 3
31.09«

FIGO stage 1 of OC has
the highest 5-survival rates?

el Invasive
FIGO 2014 stage definitions . .
epithelial
| Tumor limited to one or both ovaries 92%
Tumor involves one or both ovaries with
Il . . 73-78%
pelvic extension
Tumor involves one or both ovaries with
L metastasis outside the pelvis and/or 39-59%
regional lymph node metastasis
Distant metastases other than peritoneal
IV P 17-28%

metastases

In compared to serous carcinoma, other
histological type of OC has lower risk of death*3

Histological type N HR 95% ClI p-value
Serous 3364 1 Reference -
Mucinous 1872 0.65 0.59-0.72 <0.001
Endometrioid 1518 0.72  0.65-0.79  <0.001
Clear cell 1224 0.80 0.72-0.89 <0.001
Undifferentiated 81 1.98 1.52-2.58  <0.001

*QOther than the undifferentiated carcinoma.

Cl, confidence interval; FIGO, International Federation of Gynecology and Obstetrics; HR, hazard ratio; OC, ovarian cancer.

1LEEEFHERRZES. PERE 106 FREESFIRE. 2019); 2. Doubeni CA, et al. Am Fam Physician. 2016;93:937-944; 3. Chiang YC, et al. J Gynecol Oncol. 2013;24:342-351.




Unmet needs in
ovarian cancer



' Advanced stages have higher recurrence rates

and lower 5-year survival rates

Recurrence rates of OC 5-year survival of OC
by stage? by tumor stage and type?
100 90-95% o
% o
90 ° M Invasive epithelial
. 100 ., 95% P
. 70-90% o 92% B Stromal
m Germ cell
o . 7378, 18%78%
60 70 65% 65%
60
>0 - 39-59%
40
30% 40 35% 35%
30
30 17-28%
20
10% 20
10 . 10
0 0

Stage| Stagell Stagelll StagelV Stage | Stage Il Stage lll Stage IV

OC, ovarian cancer.

1. Ovarian cancer research alliance. Available at: https://ocrahope.org/patients/about-ovarian-cancer/recurrence/ (Accessed in Jun 2020);
2. Doubeni CA, et al. Am Fam Physician. 2016;93:937-944.
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he interval of recurrence will shorten after
each lines of treatments

From platinum-sensitive to platinum-resistant

» Most ovarian cancers will recur, leading to shorter treatment intervals?

Diagnosis OC recurrence, patient receives active line of treatment

1'— mPFS MPFS 4= mPFS [2e| mPFS |25 mPFS
18.2 M 102M 6.4 M i 5.6 M 44M 4.1M
44.1 M 17.6 M 11.3M|  89M | 62M! |5.0m

» About 80% of advanced ovarian cancers will recur during or after first-line treatment?

» Until recent years, there were essentially no treatment options other than repeated courses
of chemotherapy in patients with 2 or more prior lines of chemotherapy?

M, months; ; mOS, median overall survival; mPFS, median progression-free survival.

1. Hanker LC, et al. Ann Oncol. 2012;23:2605-2612; 2. Herzog TJ, Monk BJ. Gynecol Oncol Res Pract. 2017;4:13.




HRD and
BRCA mutation in
ovarian cancer

BRCA, breast cancer susceptibility gene; HRD, homologous recombination deficiency.

C-APROM/TW/NIR/0029/20200CT



BRCA1/2 attribute in the DNA repair process

HRR mechanism?
DNA damage constantly occurs

m W within cells; this needs to be repaired

to maintain genomic integrity?

HR (homologous recombination) is
an important pathway that allows
repair of DSB?

HR relies on many proteins including
BRCA1 and BRCA2?

BRCA1 and BRCA2 gene

* BRCA1 and BRCA2 are key proteins in homologous repair of DSB3

* BRCA1l isinvolved in regulating cell cycle progression and interacts
with multiple transcription factors, including ER-a, p53, STAT1 and
c-Myc?

BRCA, breast cancer susceptibility gene; BRCA, breast cancer susceptibility protein; DNA, deoxyribonucleic acid; DSB, double-strand break; ER, estrogen receptor;
HRR, homologous recombination repair; PALB2, Partner and localizer of BRCA2.

1. LaFargue CJ, Tewari KS. Recent Pat Biotechnol. 2016;9:86-101; 2. Frey MK and Pothuri B. Gynecol Oncol Res Pract 2017;4:4;

3. Powell SN, Kachnic LA. Oncogene. 2003;22:5784-5791; 4. Mullan PB, et al. Oncogene 2006;25:5854-5863.




'/ Blocking the BER pathway in BRCA-mutated

patients will lead to cell apoptosis

A "

- \ \\
~>./ dsDNA with SSB
\

Normal cell

v

DNA repair
BER pathway

PARP =" \{\\

-
N\
~

\

\

BER pathway repaired SSB
(PARP involved)

v

v
PARP inhibition

X

' \\l\\
N
P e XN
Nk

A

-
\

Inhibition of BER pathway
leads to DSB

HRR fixed DSB
(BRCA involved)

\\\\{,\ > dsDNA

N repaired

v
BRCA-mutated cell

l

PARP inhibition

Inhibition of BER pathway
leads to DSB

DSB cannot be fixed

|

Apoptosis
(cell death)

BER, base excision repair; BRCA, breast cancer susceptibility gene; BRCA, breast cancer susceptibility protein; DSB, double-strand break; dsDNA, double-strand deoxyribonucleic acid;

HRR, homologous recombination repair; PARP, poly(ADP-ribose) polymerase; SSB, single-strand break.
1. Kedar PS, et al. Mol Cancer Res. 2012;10:360-368; 2. McLornan DP, et al. N Engl J Med. 2014; 371:1725-1735.




Examples of PARP inhibition in DNA repair

Normal cell
|

v v
DNA repair PARP inhibition
BER pathway HRR pathway
(PARP involved) (BRCA involved)
dsDNA dsDNA
repaired repaired

i

A building with 4 pillar,

ONE pillar has broken,
solid & stable it stands but unstable

BRCA-mutated cell

¢

PARP inhibition
X BER pathway

% HRR pathway

dsDNA cannot
be repaired

TWO pillars have broken,

the temple collapsed

BER, base excision repair; BRCA, breast cancer susceptibility gene; dsDNA, double-strand deoxyribonucleic acid; HRR, homologous recombination repair; PARP, poly(ADP-ribose) polymerase.

1. Kedar PS, et al. Mol Cancer Res. 2012;10:360-368; 2. McLornan DP, et al. N Engl J Med. 2014; 371:1725-1735.




/ BRCA mutation occurs in about 1/4 ovarian

cancer cases in Taiwan

» Either germline or somatic mutations in BRCA » BRCA1/2 mutations account for 90%
account for 20% of all the ovarian cancers! of all hereditary ovarian cancer cases?!

gBRCA
mutation

Ovarian Hereditary
m ; BRCA1/2
ﬁ ovarian
cancer mutation
sBRCA Others cancer

80% 1076

Others

mutation

99 Taiwanese patients with ovarian cancer (46 serous; 24 endometrioid; 29 clear cell)?

Pathogenic variants BRCAmut among serous OC

ny

; 8.7%
Somatic
12.1+«

(12/99)

All pathogenic

BRCA1/2 mutations
26°1% were identified in
17% (12/46)  serous carcinoma
samples

Germline

(8/46)
BRCA1: n=7; BRCA2: n=6

g, germline; BRCA, breast cancer susceptibility gene; OC, ovarian cancer; s, somatic.

1. Pan Z, Xie X. Oncotarget 2017,8:97657-97670; 2. Chao A, et al. Oncotarget. 2016;7:85529-85541.




NCCN guideline for
treatment of
ovarian cancer



Patients with stage I ovarian cancer might be able

to preserve their fertility

Fertility desired

Clinical stage Surgery* Genetic risk evaluation and
BRCA1/2 testing Primary
US_O/ BSO_ + Pathologic Cancer grade/ chemotherapy
pathologic staging/type . Tumor type
staging yp . N
* Observe or
*Fertility-preserving treatment may be an Grade 2 endometrioid =P e+ |V platinum-based
option for some women with stage 1C therapy for stage |
disease. |A/| B
g Grade 3 endometrioid/
HH H high-grade serous carcinoma [ )
Fertility not desired e e IV platinum-based
y therapy for stage |
High-grade serous
. . L J
Clinical stage Surgery IC ’ grade 2/3 endometrioid
Hystere‘ctomy./BSO + Genetic risk evaluation and
pathologic staging/type BRCA1/2 testing

BRCA, breast cancer susceptibility gene; BSO, bilateral salpingo-oophorectomy; IV, intravenous; USO, unilateral salpingo-oophorectomy.

National Comprehensive Cancer Network Clinical Practice Guidelines in Oncology/Ovarian Cancer Including Fallopian Tube Cancer and Primary Peritoneal Cancer Version 1.2020.
Available at: https://www.nccn.org/professionals/physician_gls/pdf/ovarian.pdf (Accessed in Aug 2020).




NCCN recommended Zejula® as post-primary
therapy in patients with stage II-IV ovarian cancer

Pathologic stage

Primary therapy

WITH
bevacizumab

* |V platinum-based
therapy for stage II-
v

* Completion surgery
as indicated by =
tumor response and
potential
resectability in

selected patients
\_ J . WITHouT

bevacizumab

BRCA1/2 wild-type

or unknown

gBRCA1/2 or
SBRCA1/2 mutation

CR/PR

SD/PD

Post-primary therapy

BRCA1/2 wild-type
or unknown

gBRCA1/2 or
SBRCA1/2 mutation

CR/PR

CR/PR

SD/PD

\ 4

\ 4

~\
Bevacizumab + olaparib
Bevacizumab

y

N
Bevacizumab + olaparib
Olaparib or Zejula®

J

N
Therapy for persistent
disease or recurrence )
Observe (CR) or Zejula®
Therapy for persistent
disease or recurrence )

~
Observe (CR)
Olaparib or Zejula® )

) )

Therapy for persistent
disease or recurrence y

BRCA, breast cancer susceptibility gene; CR, complete clinical remission; gBRCA, germline breast cancer susceptibility gene; NCCN, National Comprehensive Cancer Network;
PD, progressive disease; PR, partial remission; sBRCA, somatic breast cancer susceptibility gene; SD, stable disease.
National Comprehensive Cancer Network Clinical Practice Guidelines in Oncology/Ovarian Cancer Including Fallopian Tube Cancer and Primary Peritoneal Cancer Version 1.2020.
Available at: https://www.nccn.org/professionals/physician_gls/pdf/ovarian.pdf (Accessed in Aug 2020).
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Monitoring/follow-up after primary treatment with
imaging and laboratory tests

No previous chemotherapy

Follow-up
> ¢ CA-125 % or Primary treatment
o 1t-2ndy: every 2-4 mo * Clinical relapse
e 3rd.5thy: every 3-6 mo ’
Clinical stage . th - .
& After 5% y: annually Previous chemotherapy
] . - \
. i i — Therapy for persistent disease
F’hysncal exam (pelvic exam > Serially CA-125 4 — py Tor persi I
included) L or recurrence )
e Chest/abdominal/pelvic CT, ’
MRI, PET/CT, PET, or chest ("« Wait until clinical relapse or )
X-ray n * Immediate treatment for
* CBC, chemistry profile, CA- + Clinical relapse " recurrent disease or
125 \ o \_° Clinical trials y

CA-125, cancer antigen 125; CBC, complete blood count; CT, computerized tomography; MRI, magnetic resonance imaging; mo, months; PET, positron emission tomography; y, years.

National Comprehensive Cancer Network Clinical Practice Guidelines in Oncology/Ovarian Cancer Including Fallopian Tube Cancer and Primary Peritoneal
Cancer Version 1.2020. Available at: https://www.nccn.org/professionals/physician_gls/pdf/ovarian.pdf (Accessed in Aug 2020). .




I Zejula® is one of the options in maintenance therapy

for persistent disease or recurrence

* Progression or stable or persistent disease* or complete remission and relapse < 6 months
after comp|eting chemotherapy *If not on maintenance therapy

Therapy for persistent disease or recurrence

Clinical trial AND/OR best supportive care AND/OR recurrence therapy

* Complete remission and relapse 2 6 months after completing prior chemotherapy

Therapy for persistent disease or recurrence After recurrence treatment
with platinum-based therapy
[ . « Clinical trial AND/OR )
) ) * Consider L .
Radiographic secondary * Combination platinum-based e Clinical trial OR
and/or clinical — . therapy* OR * Maintenance therapy
relapse cytoreductive .
cureer * Recurrence therapy AND/OR (if CR or PR)S OR
L sery * Best supportive care y * Observe

*Preferred for 15t recurrence
$Maintenance therapy:

(. Clinical trial OR ) ¢ Continue bevacizumab if
previously treated with

Biochemical . il clini
aiapees Delay t.reatmen.t until clinical relapse OR chemotherapy + bevacizumab
* Immediate platinum-based recurrence therapy AND/OR B [ T mese s
*Rising CA-125 and no | * Best supportive care ) rucaparib
radiographic evidence of
disease

CA-125, cancer antigen 125; CR, complete response; NCCN, National Comprehensive Cancer Network; PR, partial response.

National Comprehensive Cancer Network Clinical Practice Guidelines in Oncology/Ovarian Cancer Including Fallopian Tube Cancer and Primary Peritoneal
Cancer Version 1.2020. Available at: https://www.nccn.org/professionals/physician_gls/pdf/ovarian.pdf (Accessed in Aug 2020).




Regimens of platinum-based therapy

Platinum-based therapy for stage |

Medicine Dosing Cycles
Paclitaxel and carboplatin (preferred) Q3w
- - . * 3-6 cycles for endometrioid
Carboplatin and liposomal doxorubicin Q4w « 6 cycles for high-grade serous
Docetaxel and carboplatin Q3w

Platinum-based therapy for stage -1V

Medicine Dosing Cycles
Paclitaxel and cisplatin (IP/IV) Q3w 6 cycles
Q3w 6 cycles
Paclitaxel and carboplatin
Qw 18 weeks (a lower dose given more often)
Docetaxel and carboplatin Q3w 6 cycles
Carboplatin and liposomal doxorubicin Q4w 6 cycles
Q3w 5-6 cycles
Paclitaxel, carboplatin, and bevacizumab - « 6 cycles (paclitaxel and carboplatin)

* Add bevacizumab for cycles 2—6 (up to 22 cycles)

IP, intraperitoneal; IV, intravenous; QW, every week; Q3W, every 3 weeks; Q4W, every 4 weeks.

NCCN Clinical Practice Guidelines in Oncology/Ovarian Cancer Including Fallopian Tube Cancer and Primary Peritoneal Cancer Version 3.2019.
Available at: https://www.nccn.org/professionals/physician_gls/default.aspx#site (Accessed in Jun 2020).




Clinical evidence of
Zejula®: NOVA trial



f NOVA study targeted patients with platinum-

sensitive recurrent ovarian cancer

A randomized, double-blind trial to evaluate the efficacy of Zejula® as maintenance
N\ treatment in patients with platinum-sensitive, recurrent ovarian cancer

Patients with platinum-sensitive,

“* recurrent ovarian cancer Primary endpoint

* Progression-free survival

N=553 Secondary endpoints
| * Patient-reported outcomes
* Chemotherapy-free interval
* Time to first subsequent therapy

gBRCAmut non-gBRCAmut * Progression-free survival 2*
(n=203) (n=350) * Time to second subsequent
therapy
l 2:1 l l 2:1 l  Overall survival
Zeju|a® Placebo Zeju|a® Placebo *Th.e time fr.om randomizatior-l until assessment of progression
during receipt of the next anticancer therapy after the study
3?0 ?gSC;‘D (n:65) 3?0 n;gﬁD (n=116) treatment or until death
n= n=

gBRCA, germline breast cancer susceptibility gene; mut, mutation; QD, once daily.
Mirza MR, et al. N Engl J Med. 2016;375:2154-2164. ~




/ NOVA designed multiple secondary endpoints to

evaluate the patient-sensitivity to the treatment

Last platinum- ¢ Randomization o Progression/ * Progression/
® based S ' recurrence | Database
| chemotherapy |® Zejula®starts | ! lock

Treated with
Chemo 1

recurrence ®
1
1
1
1
1

Treated with

Treated with

< 8 wks

Chemo 2

Zejula®

PFS1 '

Progression-Free Survival 1

TEST

Time to First Subsequent Therapy

CFl

Chemotherapy-Free Interval

PFS2

Progression-Free Survival 2

TSST

Time to Second Subsequent Therapy

OS

Overall Survival

Chemo, chemotherapy; wks, weeks.

Mirza MR, et al. N EnglJ Med. 2016;375:2154-2164. (suppl.)




/ The cohorts categorized according to patients’ gene

mutation status

Patients with recurrent ovarian cancer, fallopian tube cancer, or primary peritoneal
cancer following complete or partial response to platinum-based therapy (N = 553)

gBRCAmut non-gBRCAmut
(n=350)

sBRCAmut sBRCAwt

BRCA, breast cancer susceptibility gene; g, germline; HRD, homologues recombination deficiency; mut, mutation; s, somatic; wt, wild-type.
Mirza MR, et al. N EnglJ Med. 2016;375:2154-2164.




' Patients with known BRCA1/2 mutation and priorly treated

with platinum-based therapy enroll in NOVA study

» Patients must have no prior use of PARP inhibitor to participate in NOVA

Key inclusion criteria

Key exclusion criteria

» Females aged >18 years

» Histologically diagnosed ovarian cancer, fallopian
tube cancer, or primary peritoneal cancer

» Known BRCA1/2 mutation(s) or predominantly
high-grade serous histology

» Completed 22 previous courses of
platinum-containing therapy

» Achieved a CR or PR lasting 26 months following
the penultimate treatment

» Has responded to the last platinum regimen,
and is randomized in the study within 8 weeks
of completion of the last platinum regimen*

» ECOG performance status 0-1

» Adequate hematologic, renal, and liver function

» Known hypersensitivity to the components of
Zejula®

» Invasive cancer other than ovarian cancer
within 2 years (except basal or squamous cell
carcinoma of the skin that has been definitively
treated)

» Symptomatic uncontrolled brain metastasis
» Pregnant or breastfeeding

» Immunocompromised patients

» Known active hepatic disease

» Prior treatment with a known PARP inhibitor

*For the final platinum-containing therapy, patients were required to have received a minimum of 4 cycles of treatment and, following treatment,
CA-125 levels within the normal range or a CA-125 decrease of more than 90%, and to have no measurable lesions >2 cm.

BRCA, breast cancer susceptibility gene; CA-125, cancer antigen 125; CR, complete response, ECOG, Eastern Cooperative Oncology Group;
PARP, poly(adenosine diphosphate [ADP]-ribose) polymerase; PR, partial response.

Mirza MR, et al. N Engl J Med. 2016;375:2154-2164.




Demographic and clinical characteristics were well
balanced in the two cohorts at baseline

gBRCAmut Non-gBRCAmut
n (%) Placebo Placebo
H ® = H ® -
Zejula® (n=138) (n=65) Zejula® (n=234) (n=116)

Median age, y 57 58 63 61
(range) (36-83) (38-73) (33-84) (34-82)
FIGO stage

1/1 23 (16.7) 10 (15.4) 22 (9.4) 5(4.3)

] 95 (68.8) 46 (70.8) 173 (73.9) 86 (74.1)

1\ 20 (14.5) 9 (13.8) 38 (16.2) 24 (20.7)

Time to progression after penultimate platinum therapy

Stratification factor

23 prior lines of

Median age chemotherapy

57-63 Non-gBRCAmut ~33%

across
gBRCAmut ~49
cohorts

FIGO stage Previous bevacizumab

n 69—-74%

v 14-21% A

6—<12 months 54 (39.1) 24 (40.0) 90 (38.5) 44 (37.9)

>12 months 84 (60.9) 39 (60.0) 144 (61.5) 72 (62.1)
Best response to most recent platinum therapy

CR 71 (51.4) 33 (50.8) 117 (50.0) 60 (51.7)

PR 67 (48.6) 32 (49.2) 117 (50.0) 56 (48.3)
Previous
bevacizumab 33 (23.9) 17 (26.2) 62 (26.5) 30 (25.9)
Previous lines of chemotherapy

1 1(0.7) 0 0 0

2 70 (50.7) 30 (46.2) 155 (66.2) 77 (66.4)

>3 67 (48.6) 35 (35.8) 79 (33.8) 38 (32.8)

Time to progression after penultimate
platinum therapy

6-<12 months ~40%

>12 months ~60%

CR, complete response; FIGO, International Federation of Gynecology and Obstetrics; gBRCA, germline breast cancer susceptibility gene; mut, mutation; PR, partial response; vy, years

Mirza MR, et al. N Engl J Med. 2016;375:2154-2164.




The mPFS of Zejula® group in gBRCAmut were

approximately 4 times longer than that of placebo group

Median duration of follow-up, mo

* The efficacy analysis was performed after the occurrence of disease

progression or death in 103 patients in the gBRCA cohort. ITT population 16.9
gBRCA cohort 16.4
100 4 non-gBRCA cohort 17.5

- Zejula®
=== Placebo

75 |
Zejula®: mPFS

g -
[7,) 50 — 1L ) lﬂ T
& L ;
: : : Hazard ratio (95% Cl)
Placebo: mPFS: & :
J 15 : 0.27 (0.17-0.41)
25 5.5 months : }-- : <0.001
. """1 B p<V.
mmmedpmnmm . ——— dmmmmma—- dmmmm—- +
. Risk
reduction
0 - .
T T T T T T T T T T 1 T 73%
0 2 4 6 8 10 12 14 16 18 20 22 24
No. at risk Time since randomization (months)
Zejula® 138 125 107 98 89 79 63 44 28 26 16 3 1
Placebo 65 52 34 21 12 8 6 2 2 2 1 1 0

Duration of PFS in the Zejula® group was significantly longer than that in the placebo group in
all three primary efficacy populations.

Cl, confidence interval; gBRCA, germline breast cancer susceptibility gene; ITT, intention-to-treat; mo, months; mPFS, median progression-free survival; mut, mutation; PFS, progression-free survival.

CA

Mirza MR, et al. N Engl J Med. 2016;375:2154-2164.




Primary efficacy

Non-gBRCAmut, HRD-positive patients treated with

Zejula® had 3 times longer mPFS

* The efficacy analysis was performed after the occurrence of disease Median duration of follow-up, mo

progression or death in 101 patients in the HRD-positive subgroup of ITT population

the non-gBRCA cohort

16.9

gBRCA cohort 16.4
100 —4 non-gBRCA cohort 17.5
Zejula®
=== Placebo
75 -
H, Zejula®: mPFS
. :5 12.9 months
S X
—~ 50 -
(%]
"1 Hazard ratio (95% Cl)
25 - : il T
: Hemmmy 0.38 (0.24-0.59)
: Placebo: mPFS T
: i S S . p<0.001
[5.5...... JEAS S E—
: : Risk
0 - . . reduction
I I | I I I I I I I I T T
0 2 4 6 8 10 12 14 16 18 20 22 24 62
No. at risk Time since randomization (months)
Zejula® 106 90 75 64 52 46 40 29 16 14 11 4 2
Placebo 56 41 26 16 11 9 4 3 1 1 1 1 1

Cl, confidence interval; gBRCA, germline breast cancer susceptibility gene; HRD, homologous recombination deficiency; ITT, intention-to-treat; mo, months;
mPFS, median progression-free survival; mut, mutation; PFS, progression-free survival.

Mirza MR, et al. N Engl J Med. 2016;375:2154-2164.




’ Primary efficacy NOVA

The mPFS in non-gBRCAmut patients treated with Zejula®
were about 2 times longer than who treated with placebo

Median duration of follow-up, mo

100 ITT population 16.9
= Zejula®

=== Placebo g8BRCA cohort 16.4

. non-gBRCA cohort 17.5

Zejula®: mPFS

PFS (%)
3
|

! Hazard ratio (95% Cl)
2 - : “a,_'....§ 0.45 (0.33-0.61)

: Placebo: mPFS p<0.001

: : " mmmnn- : TR TR S EECELEEE
£ 3.9 monins |

0 — reduction
T T T T T T T T I T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24
- o 35%
No. at risk Time since randomization (months)
Zejula® 234 188 145 113 88 75 57 41 23 21 16 7 3
Placebo 116 88 52 33 23 19 10 8 4 4 3 1 1

Cl, confidence interval; gBRCA, germline breast cancer susceptibility gene; ITT, intention-to-treat; mPFS, median progression-free survival; mo, months;
mut, mutation; PFS, progression-free survival.
Mirza MR, et al. N EnglJ Med. 2016;375:2154-2164.




The exploratory analysis of HRD(-),

sBRCAmut, and sBRCAwt patients

Patients with recurrent ovarian cancer, fallopian tube cancer, or primary peritoneal
cancer following complete or partial response to platinum-based therapy (N = 553)

gBRCAmut non-gBRCAmut
(n=350)

" sBRCAmut -~ SsBRCAwt

BRCA, breast cancer susceptibility gene; g, germline; mut, mutation; s, somatic; wt, wild-type.
Mirza MR, et al. N EnglJ Med. 2016;375:2154-2164.




’ Secondary efficacy NOVA
Patients with or without HRD in Zejula®
group both showed significant longer PFS

HRD (+) (n=162) HRD (-) (n=134)
SBRCAmut (n=47) SBRCAWt (h=115)

Zejula® Placebo Zejula® Placebo Zejula® Placebo
(n=35) (n=12) (n=71) (n=44) (n=92) (n=42)
mPFS, months 20.9 11.0 mPFS, months 9.3 3.7 mPFS, months 6.9 3.8
Hazard ratio (95% Cl) 0.27 (0.08-0.90) Hazard ratio (95% ClI) 0.38 (0.23-0.63) Hazard ratio (95% Cl) 0.58 (0.36-0.92)
p value p=0.02 p value p<0.001 p value p=0.02
100} —— Zejula® 1007 —— Zejula® 1007 —— Zejula®
"""""" P|acebo : mmmmm—— Placebo sEmmmes
759 e , 759 75
g .....................
»n 507 507 507
[Ny
a
25- 257 257 ey .
0 T T T T T T T T T T T 1 0 T T T T T T T T T T T 1 0 T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 0o 2

4 6 8 10 12 14 16 18 20 22 24 0 2

4 6 8 10 12 14 16 18 20 22 24
Time since randomization (months)

Time since randomization (months) Time since randomization (months)

Cl, confidence interval; HRD, homologous-recombination deficiency; mPFS, median progression-free survival; PFS, progression-free survival; sSBRCA, somatic breast cancer susceptibility gene; wt, wild type.
Mirza MR, et al. N Engl J Med. 2016;375:2154-2164

CA
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Summary of mPFS in NOVA trial

Patients with recurrent ovarian cancer, fallopian
tube cancer, or primary peritoneal cancer

e 3 following complete or partial response to
platinum-based therapy (N = 553)1

gBRCAmut non-gBRCAmut
Zejula® (n = 138) vs Placebo (n = 65) Zejula® (n = 234) vs Placebo (n = 116)
mPFS 21 mo vs 5.5 mo, HR 0.27, p<0.001 mPFS 9.3 mo vs 3.9 mo, HR 0.45, p<0.001

Primary efficacy HRD (+) HRD (-)
Zejula® (n = 106) vs Placebo (n = 56) Zejula® (n =92) vs Placebo (n =42)
Exp|oratory efficacy mPFS 12.9 mo vs 3.8 mo, HR 0.38, p<0.001 mPFS 6.9 mo vs 3.8 mo, HR 0.58, p=0.02

SBRCAmut SBRCAwt
Zejula® (n = 35) vs Placebo (n =12) Zejula® (n = 71) vs Placebo (n = 44)
mPFS 20.9 mo vs 11.0 mo, HR 0.27, p=0.02 mPFS 9.3 mo vs 3.7 mo, HR 0.38, p<0.001

BRCA, breast cancer susceptibility gene; g, germline; HR, hazard ratio; HRD, homologues recombination deficiency; mut, mutation;
mo, months; mPFS, median progression-free survival; s, somatic; wt, wild-type.

1. Mirza MR, et al. N EnglJ Med. 2016;375:2154-2164; 2. Ison G, et al. Clin Cancer Res. 2018;24:4066-71. ~




’ Secondary efficacy NOVA

The results of TFST, CFI, and PFS2 are similar to that of
the primary endpoint, which was better than the placebo

Last platinum- @ Randomization Progression/ ° Progression/
f based | , recurrence I recurrence
1
1
1

1 chemotherapy g 7qi\1a® starts !

Treated with
SIS Zejula®

Treated with
Chemo 1

: gBRCAmut (n=203) Non-gBRCAmut (n=350)
_ : TFEST Zejula® 21.0 vs Placebo 8.4 (mo) Zejula® 11.8 vs Placebo 7.2 (mo)
SR HR 0.31 (95% CI 0.21-0.48), p<0.001 HR 0.55 (95% CI 0.41-0.72), p<0.001

Median (months)

gBRCAmut (n=203) Non-gBRCAmut (n=350)
CHI Zejula® 22.8 vs Placebo 9.4 (mo) Zejula® 12.7 vs Placebo 8.6 (mo)
Chemotherapy-Free Interval HR 0.26 (95% CI 0.17-0.41), p<0.001 HR 0.50 (95% Cl 0.37-0.67), p<0.001

Viedian (months)

gBRCAmut (n=203) Non-gBRCAmut (n=350)
PFS2 Zejula® 25.8 vs Placebo 19.5 (mo) Zejula® 18.6 vs Placebo 15.6 (mo)
RN CORTIVE HR 0.48 (95% Cl 0.28-0.82), p=0.006 HR 0.69 (95% Cl 0.49-0.96), p=0.03

Median (months)

Trial period

Chemo, chemotherapy; Cl, confidence interval; HR, hazard ratio; wks, weeks.

Mirza MR, et al. N Engl J Med. 2016;375:2154-2164.




All the subgroup analysis showed that the Zejula®
group had longer mPFS than placebo

Subgroup gBRCAmut Non-gBRCAmut, HRD-positive Overall non-gBRCAmut
All patients e % S =0 L 2
Age 18 to <65 years 20s 2 o0— o=

265 years o—o0—< o—— O
Eo—. White 207 2 S0 S0

Black/Asian/Other/Unknown o—— o——— Oo——
Region United States or Canada O— o0—< oa o

Europe and Israel o0 o0— o0
Time to progression before  6-<12 months o0 o0— o0
study enrollment >12 months SO o0— o<
Bevacizumab use ves : : :

No o 0 >0 Na a%
Best overall response to Complete response S0 o—0——= o0
platinum therapy Partial response e ¢ o0—" S0
Platinum in last and Yes OO 202 ¢ (L o
penultimate therapies No
Total no. of prior platinum 2 S0 o0 00
regimens >2 o= o0—= o
Cumulative no. of prior 2 o—- o—0—= o=
chemotherapy regimens >2 o0 o—— o0

| | | 1 | | ] 1 | | | |
0.01 0.10 1.00 5.00 0.01 0.10 1.00 5.00 0.01 0.10 1.00 5.00

Hazard ratio (95% Cl) Hazard ratio (95% Cl)

Hazard ratio (95% Cl)

Consistency of the significant superiority of Zejula® with respect to PFS was shown in all three
primary efficacy populations, with upper two-sided 95% confidence limits of <1.00 for all subgroup
hazard ratios, except for the category of nonwhite race (due to small sample size).

Cl, confidence interval; gBRCA, germline breast cancer susceptibility gene; HRD, homologous recombination deficiency; mut, mutation; PFS, progression-free survival.
Mirza MR, et al. N EnglJ Med. 2016;375:2154-2164.
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TEAEs were manageable and the discontinuation
rate decrease after dose adjustment

Summary of AE Treatment DC due to myelosuppression AE
Reported, n (%) Zejula® (n=367) Placebo (n=179) Event, n (%) Zejula® (n=367) Placebo (n=179)
TEAE 367 (100.0) 171 (95.5) Ihtr:r:?‘?a-* 12 (3.3) 1(0.6)
Related TEAE 358 (97.5) 127 (70.9) ytop
it
CTCAE Grade >3 TEAE 272 (74.1) 41 (22.9) Neutropenia 7(19) 0
int
Related CTCAE Grade >3 TEAE 237 (64.6) 8 (4.5) L CLEE 71E2) 0
ia8

Serious TEAE 110 (30.0) 27 (15.1) Anemia > (14) 0
Related serious TEAE 62 (16.9) 2(1.1) Pancytopenia 2 (02} 0

. *Thrombocytopenia includes reports of thrombocytopenia and
TEAE leading to treatment decreased platelet count.
- . 253 (68.9) 9 (5.0) e ) )
interruption "Neutropenia includes reports of neutropenia, decreased neutrophil

. count, and febrile neutropenia.
TEAE leading to dose 244 (66.5) 26 (14.5) *Leukopenia includes reports of neutropenia, neutrophil count decrease,

white blood cell count decreased, leukopenia, lymphocyte count
decreased, lymphopenia, febrile neutropenia, and monocyte count

TEAE leading to treatment DC 54 (14.7) 4(2.2) decreased.

8Anemia includes reports of anemia and decreased hemoglobin counts.

reduction

TEAE leading to death 0 0

» Treatment discontinuations because of myelosuppression AE were infrequent.
» During the follow-up period, 3 patients (1 in the Zejula® group and 2 in the placebo
group) died from the MDS or AML; 1 in each group were considered treatment-related.

AE, adverse event; AML, acute myeloid leukemia; CTCAE, Common Terminology Criteria for Adverse Events; DC, discontinuation; MDS, myelodysplastic syndrome;
TEAE, treatment-emergent adverse event.
Mirza MR, et al. N EnglJ Med. 2016;375:2154-2164. .,




Thrombocytopenia was transient and typically

manifested during the first month of treatment

150

120

89

59

28 1

-32 1

-63 1

-93 1

Mean change from baseline (10°/L, + SE)
N

-124 A

-154 A

Cycle
Day

Mean change in platelet levels from baseline over time

O-O-0-0O- Zejula® (n=367)

-0-000- Placebo (n=179) First month of treatment

is when thrombocytopenia typically manifests

_ T T T T T T T T T T T T T T T T T
1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
15 21 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

SE, standard error.
Mirza MR, et al. N Engl J Med. 2016;375:2154-2164.



Dose reduction for non-hematologic toxicities

Treatment was interrupted for any non-hematologic NCI-CTCAE Grade 3/4 AE
which the investigator considered to be treatment-related.

3 capsulesqD M

Initial dose
(300 mg/d) ‘
___________________________________ ‘ o o o o o
NCI-CTCAE Grade 3/4
st
1 dOSE treatment-related SAE/AE 2 capSUIes Qb ..
reduction where prophylaxis is not (200 mg/d)
considered feasible
___________________________________ ‘ o o o o o
NCI-CTCAE Grade 3/4
2" dose treatment-related SAE/AE 1 capsules QD .
reduction where prophylaxis is not (100 mg/d)
considered feasible
___________________________________ v L EE—————.

Continued NCI-CTCAE Grade 3/4 Discontinue ®
treatment-related SAE/AE 228 days treatment

» Dose interruption and/or reduction may be implemented at any time
for any grade toxicity considered intolerable by the patient
» Dose not to be decreased below 100 mg QD

AE, adverse event; d, day; NCI-CTCAE, National Cancer Institute - Common Terminology Criteria for Adverse Events; QD, once daily; SAE, serious adverse event.

Mirza MR, et al. N EnglJ Med. 2016;375:2154-2164. (suppl.



NOVA provided hematologic guidance for dose adjustment
If blood cell counts or the level of Hb decreased, medication dose reduced

» Monitor CBC weekly until recovery; monitor for additional 4 weeks after the AE resolves
» Continue monitoring every 4 weeks thereafter
. Interrupt stud
Hematologic AE P y Q Resume
treatment until
15t occurrence: At same or reduced dose based on clinical
>
75,000-99,999/pL (Grade 1) 2100,000/ut judgement
Platelet 2 occurrence:
count -
75,000 99,99°9R/|J.L (Grade 1) >100,000/pL
>
UL (EEels 2 At a reduced dose
Neutrophil
> >
count <1,000/pL (Grade 23) 21,500/pL
Hemoglobin <8 g/dL (Grade 23) 29 g/dL

Q Resume at a reduced dose upon recovery if patient required transfusion of platelets or red blood cells (21
units) or hematopoietic growth factor support

o Permanently discontinue study treatment if the blood count has not returned to the specified levels
within 28 days or if the patient has already undergone maximum dose reductions

O Discontinue study treatment if MDS/AML or secondary cancers (new malignancies other than MDS/AML)
is confirmed by a hematologist

AE, adverse event; AML, acute myeloid leukemia; CBC, complete blood count; MDS, myelodysplastic syndrome.
Mirza MR, et al. N EnglJ Med. 2016;375:2154-2164. (suppl.) ~




f The dose stabilized after 3 months and

most of TEAEs resolved with dose reduction

Zejula® dose level by month on treatment Any grade hematologic TEAEs in Zejula® arm
100 mg [N 200 mg [ 300 mg (Month 1-5)
100 100 ™ Thrombocytopenia event
I Neutropenia event
80 80 I Anemiaevent
w60 w 60
5 S
& 40 & 40
) I I )
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5
Month Month
» Most patients reached their individual-adjusted > Incidences of hematologic Grade 23 events
dose level at the end of month 3 of treatment decreased to 0.7% for thrombocytopenia and
> 200 mg was the most commonly administered 1.6% for neutropenia after month 3, when only

dose 27.6% of patients remained on the 300mg dose

TEAE, treatment-emergent adverse event.
Berek JS, et al. Ann Oncol. 2018;29:1784-1792.




Dose reductions did not compromise
efficacy

gBRCAmut

1.0+

0.8

0.6

0.4+

PFS probability (%)

0.2+

Estimated PFS probability by dose level

1.0
— - — 300 mg
——— 200 mg
100 mg
0.81
g
2 06
5
+H——HH— — —H————+ <
s
on 0.4+
LL
I o
Ly
! 0.2
P=0.210 Lo— &

0 2 4 6 8 10 12 14 16 18 20 22 24

Time since beginning of cycle 4 (months)

0+

measured after month 3

Non-gBRCAmut

— - —1300mg

———200mg

100 mg

— - —— —H— — - —
R [
|

_____ |

|

|

|

P=0.295 I
|

|

0 2 4 6 8 10 12 14 16 18 20 =22 24
Time since beginning of cycle 4 (months)

PFS from month 4, when the majority of patients had achieved a stable dose, was assessed for the

patients remaining on treatment.

PFS in patients who were dose reduced to either 200 mg or 100 mg was consistent with that of

patients who remained at the 300 mg starting dose.

gBRCA, gemline breast cancer susceptibility gene; mut, mutation; PFS, progression-free survival.
Berek JS, et al. Ann Oncol. 2018;29:1784-1792.




Zejula® did not adversely affect the patients’ quality
of life over the course of treatment

All symptoms, with the exception of nausea, either remained stable
or improved over time with Zejula® treatment

Fatigue Pain Nausea
H ®
100 100 100 —— ZeJuIa any symptoms
~®- Placebo any symptoms
80 801 801 —0— Zejula® severe symptoms
s ~0O- Placebo severe symptoms
c
L
=] _
&40 40 40
20 t)--.::‘.'.'_8._-_._'_'.'.'.8'::.-...,0_ 207 20
: .-.-.-.-.-.-o-_-_-.-.'.'.-.'.e'.':.-.-.-.-.ﬁ-_._._ o N O-..... Orereereefyeeneene o 8.. ...... 8 _______ O
Fe Y OO e -0 et o S e 2
0 T T T T T T T 0T ? T T ? T T 9 0
Baseline C2 (&) Cc6 cg8 Ci0 cC12 ci14 Baseline C2 c4 C6 cg Ci10 C12 ci14 Baseline C2 c4 Cc6 cg8 Cl10 cC12 cCi14
Vomiting Bloating Cramping
100 7 100 7 1007
80 80 80
£
— 607 60 60
c
@
=4 _
o 40
207
PRSPEL ::--.-G::=n--o---.u.o.......O...--uguu:: """" 0 ------ o ----- 0 ----- O ------ 0 ------ O ------ o
0-F T T T T T T T 0-T T T T T T T T 0T T T T T T T T
Baseline C2 c4 C6 cg Ci10 cC12 ci14 Baseline C2 c4 cé6 cg Cl10 C12 cCi14 Baseline C2 C4 ce6 cg Cl0 C12 ci14
C, cycle; FOSI, Functional Assessment of Cancer Therapy—Ovarian Symptom Index.

Oza AM, et al.

Lancet Oncol. 2018;19:1117-1125.




Overview of mPFS in NOVA trial

Patients with recurrent ovarian cancer, fallopian
tube cancer, or primary peritoneal cancer

e 3 following complete or partial response to
platinum-based therapy (N = 553)1

gBRCAmut ZX non-gBRCAmut
Zejula® (n = 138) vs Placebo (n = 65) Zejula® (n = 234) vs Placebo (n = 116)
mPFS 21 mo vs 5.5 mo, HR 0.27, p<0.001 mPFS 9.3 mo vs 3.9 mo, HR 0.45, p<0.001

Zejula® (n = 106) vs Placebo (n = 56) Zejula® (n = 92) vs Placebo (n = 42)
mPFS 12.9 mo vs 3.8 mo, HR 0.38, p<0.001 mPFS 6.9 mo vs 3.8 mo, HR 0.58, p=0.02

w0 o

Exploratory efficacy

SsBRCAmut SBRCAwt

Zejula® (n = 35) vs Placebo (n =12) Zejula® (n = 71) vs Placebo (n = 44)
mPFS 20.9 mo vs 11.0 mo, HR 0.27, p=0.02 mPFS 9.3 mo vs 3.7 mo, HR 0.38, p<0.001

BRCA, breast cancer susceptibility gene; g, germline; HR, hazard ratio; HRD, homologues recombination deficiency; ITT, intent-to-treat;
mut, mutation; mo, months; mPFS, median progression-free survival; s, somatic; wt, wild-type.

1. Mirza MR, et al. N EnglJ Med. 2016;375:2154-2164; 2. Ison G, et al. Clin Cancer Res. 2018;24:4066-71.



Highlights of NOVA trial
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Summary of NOVA trial

> The onIy and f irst Phase 3 study on gBRCAwt population
> Significant longer duration of PFS

for all subgroup, no matter mutation or not

Efficacy

» Secondary endpoint align with primary endpoint

» No new safety signals were identified

» Low incidence of discontinuation
because of the dose modifications

Safety

> No efficacy impact after dose adjustment

> Zejula® won’t effect life quality, Zejula® could maintain
life quality and tolerate well

Qol
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& K4® Zejula®

niraparib capsules 100 mg

A PARP Inhibitor to
Bring Ovarian Cancer Patients to the Future

STAY BETTER, STAY LONGER

REGARDLESS OF GENOMIC MUTATION STATUS

7 €D

ZerIO“‘ ARHZREFEATEAR D RENERMEREINERE - #INEEREY
- [REMRIREMFRAZERT AR MARBRERNSHCERESRM

L}
nlra an Maintenance treatment of adult patients with recurrent epithelial ovarian, fallopian tube, or primary peritoneal cancer who
are in a complete or partial response to platinum-based chemotherapy.

capsules 100 mg
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( Non-hematologic ADRs )

MEFARRE
( Hematologic ADRs )

o [M/NMREIE ( Platelet count ) <100,000/uL or
> i3 o [EMRIMIKEE ( Neutrophil count ) <1,000/uL or
Grad;%?%gggg%g/é;ﬂg—?;CAE ) ° ﬂ]l.%I%%ﬂHE\_(‘_Hemoglobin ) <8 g/dL or
thEfAE pENSE - WHEEER—X CBC
(iE1E Zejula®iaBEE KK 28 X)* ((EE Zejula® BB ERE 28 X)*
AR ELERR Bl{EIEE8E

} }

BlZejula®iR P EEISE - SHEIMAIRAE"

* EARRERIER Zejula® /8% 28 RKBIIARER - ARLIEIEZNHE - RIBER zejula® -
FEERBEMNRIET - BI/REUE > 75,000/uL I - BIZEER zejula® HEEIE - EXFEKKA -

ADRs, adverse drug reactions; CBC, complete blood counts; CTCAE, Common Terminology Criteria for Adverse Events.
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@ Endometriosis

® Epidemiology

® Pathophysiology
® Signs, symptoms, comorbidity



Prevalence of Endometriosis

Population-based study from a healthcare provider with 2 million members
* Prevalence of endometriosis was 10.8 per 1000 (95% CI 10.5-11.0)
 Women aged 40-44 years had the highest prevalence rate of 18.6 per

1000(95% CI 17.7-19.5)

« The average annual incidence rate of newly diagnosed endometriosis was 7.2
per 10,000 (95% CI 6.5-8.0)
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Prevalence per 1000 population
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Annual incidence of newly diagnosed endometriosis

Eisenberg VH, et al. BJOG. 2018;125(1):55-62




Prevalence of Endometriosis in Talwan

—

« The estimated prevalence was 8.9%.!
« Only 2/5 of those had a surgicopathological confirmation of endometriosis.

- 24.7% patients were asymptomatic.

Patients
Number with
Indicarion of parients  Endometriosis Percentage
Pelvic adhesion 198 83 42%
Infertility 130 43 33%
Myoma 95 23 25%
Menorrhagia 79 15 20%
pregnancy 51 3 5%
S0 4] 17
Sterilization 37 3 12% I
pingoplas 3 2 T7
Acute pain 13 1 T%
Cervical intraepithelial 5 1 20%
neoplasm
Urinary stress 5 2 409%
incontinence
Endometrial hyperplasia 3 1 33%
Prevalence of endometriosis related to indications for
laparoscopic procedures in asymptomatic patients?

1. Teng SW, et al. J Chin Med Assoc. 2016;79(11):577-82. 2. Chu KK. Diagn Ther Endosc. 1995;2(1):35-7.



Clinical Impact of Endometriosis

P nieriiny

N

Endometriosis can further impair fertility by disturbing the function of
the fallopian tube, embryo transport, and the eutopic endometrium.
» An estimated 25-50% of women with infertility have endometriosis

* Around 30-50% of women with endometriosis have infertility

y
y

N

In the USA, over 100,000 hysterectomies are performed

each year for a primary diagnosis of endometriosis

Approximately 12% of women with endometriosis will

eventually require a hysterectomy

1. Hickey M, et al. BMJ. 2014;348:91752. 2. Rizk B, et al. Facts Views Vis Obgyn. 2014;6(4):219-27.



Signs, Symptoms, Comorbidity

This conditions significantly affect women’s everyday life, social relationships,

sexuality and mental health.

Sign and symptoms1 ™\
« Chronic pelvic pain « Infertility
 Dysmenorrhea « Asymptomatic
» Deep dyspareunia
N\ _/
Comorbidity? \
* Pelvic inflammatory disease « CV disease
» Infertility « Diabetes mellitus
« Malignant tumors « Chronic liver disease
* (ovarian cancer, breast cancer, etc. ) Chronic renal disease
« Irritable bowel syndrome

\ « Rheumatic disease

1. Hickey M, et al. BMJ. 2014;348:91752. 2. Teng SW, et al. J Chin Med Assoc. 2016;79(11):577-82; 3.



Pathophysiology

Eutopic endometrium

Al inhibitor androstendione

adhesion
proliferation
anti-apoptosis
invasive phenotype
angiogenesis
neurogenesis
neuronal sprouting
inflammation

!

Progestin PAIN

17BHSD -1
/-aromatas

17gHSD-2 |
v

S)

GnRH agonist

Inducing a hypoestrogenic-hyperandrogenic state

17BHSD = 17 hydroxysteroid dehydrogenase; E1= estrone; E2= estradiol;
Burney RO, Giudice LC. Fertil Steril. 2012;98(3):511-9. PGE2= prostaglandin E2; PGF2a= prostaglandin F2a; NGF= nerve growth factor.



GnRH Agonist

® Treatment overview

® Mechanism
® Guideline recommendations



Overview of Treatment

h N ) N
Pain Fertility Recurrence

Prevent disease
progression,
delay recurrence

Non-pharmacotherapy

Reduce pain Preserve
fertilit
y y

Pharmacotherapy

v,

Surgery

GnRH agonist Progestin

Others

NSAIDs: non-steroid anti-inflammatory drugs; COCPs: combined oral contraceptive pills; GhRH: Gonadotropin-releasing hormone.
Parasar P, et al. Curr Obstet Gynecol Rep. 2017;6(1):34-41.

10



Comparison of Progestin and
GnRH agonist

0 0 Side effect?

Dienogest Progesterone Dydrogesterone

MW:311.4 MW314.5 MW:312.4 .
5 Thrombosis and
Il

e & CHs . OH

hyperandrogenism

Norethisterone Medroxyprogesterone Danazol
MW:298.4 acetate MW:337.5
MW:386.5

M o, HJCH3
° NH o Mg o CHa oo\/N
bﬁ(“\iﬁ A “(‘b N\ANQ Hypoestrogenic
= O = é

GnRH agonist3 i ee "
Leuprolide .
HN 2
1. Zito G et al. Biomed Res Int. 2014;2014:191967; 2. Sasagawa S, ey al. Steroids. 2008;73(2):222-31; 11

3. Wilson AC, et al. Expert Opin Investig Drugs. 2007;16(11):1851-63.



Mechanism of GnRH Agonists!2
——e

Profertility Antifertility
(Physiologic) ﬁ (Pharmacologic)

GnRH (pulsatile) GnRH agonist (daily)

w ||| ] ] ﬁl.{“ft“.l,
MM

LH [phase  phase

1
Time (wk) 4

GnRH agonist

Release of LH
l and FSH

O Gonads O

GnRH agonists

Inhibit the secretion of FSH, preventing ovarian

production of estrogen and creating a

hypoestrogenic state.?

= Inhibit the development, maintenance, and
growth of endometriosis.?

Add-back therapy

To increase sex-steroid hormones to a level
sufficient to mitigate the menopause-like
symptoms of the GnRH agonist without providing
sufficient estrogen for endometriosis growth or
maintenance.?

GnRH: Gonadotropin-releasing hormone. 12

1. Bulun SE. N Engl J Med. 2009;360:268-79. 2. Olive DL. N Engl J Med. 2008;359(11):1136-42.



2014 & 2017 ESHRE

shre . .
ead recommendation for GnRH agonist

MOVING SCIEMCE

Pain relief 1

(
» Clinicians are recommended to use GNnRH agonists, as one of the options for

reducing endometriosis-associated pain.
\° Hormonal add-back therapy: to prevent bone loss and hypoestrogenic symptoms.

’ L i () \
Clinicians can prescribe GnRH agonists for 3-6 months prior to treatment with

assisted reproductive technologies to improve clinical pregnancy rates in infertile
women with endometriosis.

J
: 5 Clinical
e Large endometriomas expertise ~\
Administer a GnRH agonists therapy for 3 months, during which time the thickness
of the cyst wall significantly decreases, with atrophy and reduction in stromal
\ vascularisation of the cyst. y

Grade of recommendation: A: Meta-analysis, systematic review or multiple RCTs (high quality); B: Meta-analysis, systematic
review or multiple RCTs (moderate quality); Single RCT, large non-randomised trial, case-control or cohort studies (high quality).

1. Dunselman GA, et al. Hum Reprod. 2014;29:400-12. 2. Working group of ESGE, ESHRE, and WES, et al. Gynecological Surgery 2017;14:27.

13



Treatment of Adenomyosis

Moderate symptoms & uterus < 100-150 ml Severe symptoms & uterus > 100-150 ml

First line treatment options: Second line treatment options

Localized AD < 2.5 cm:
LNG-IUS LNG-IUS + ultrasound guided

OR hysteroscopiccytoreduction
Dienogest — OR _

OR LNG-IUS + endometrial ablation

COC continuous OR
HIFU

OR
Uterine artery embolization(UAE)

OR

Hysterectomy

First line treatment options:

GnRH-a 3months
+ LNG-IUS OR

LNG-IUS

GnRH-a: Gonadotropin-releasing hormone agonist; LNG-IUS: levonorgestrel intrauterine system; COC: combined oral contraceptive. 14

Dueholm M. Best Pract Res Clin Obstet Gynaecol. 2018;1-19.



Leuprolide (Leuplin®)

® Efficacy

® Safety

® Quality of life

® Product information
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Development of Leuprolide (Leuplin®)

1990s

1985 @
Q For prostate

1974 Leuprolide was ~ C&ncer, uterine
fibroid,
Q approved by endometriosis
Leuprolide, a FDA and used iral >
synthetic analogue  on clinical? gﬁgerﬁypirﬁ%?t%ous
1971 S hoirad o fertilization, etc.?
OSchaIIy et al. clinical use?

discovered GnRH
and awarded the
Nobel Prize in
medicine for this
discovery!

1. Lepor H.Rev Urol. 2005;7 Suppl 5:53-S12; GnRH: Gonadotropin-releasing hormone; FDA: Food and Drug Administration. 16

2. Sethi R, et al. Clin Interv Aging. 2009;4:259-67; 3. Wilson AC, et al. Expert Opin Investig Drugs. 2007;16(11):1851-63.



Improvement in Pain with Leuprolide

After 3 months of leuprolide administration in women with endometriosis:

0

80 -

70 A

60 -

50 A

40 -

30 A

20 A

10 A

l Pain intensity

P <0.05

68.5

31.8

VAS (mm)
(N = 48)

l Analgesic

P <0.001
#97 2.2
2 4
1.5
1 -
0.5 - 02
0 I @

Days requiring
analgesic for month
(N = 48)

Baseline " 3 months

lAbsence from work

- P <0.001
2.5
25 -
5
15 |
1]
05 | 0.3
) .

Days of absence from
work for month
(N = 48)

Morelli M, et al. Gynecol Endocrinol, 2013;29(4):305-8.

VAS: Visual Analogue Scale.

17
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Leuprolide Reduced the Inflammation

Endometriosis is an oestrogen dependent and inflammatory disease.?

GnRH-a cause a reduction in inflammation and angiogenesis and inducing
apoptosis so justifying alleviation of pain in women suffering from both

adenomyosis and endometriosis.?

A 1001

" Macrophage

[©]GnRHa (-)

! endometrium
%% GnRHa (+) r&]
297 01
001 - :
60 \ 2
a5 o .
‘ T 1.1 —1 2
0 (n=25) ~ (n=20) __ (n=20) (n=13) (n=36) _ (n=20)
endometrioma adenomyosis uterine myoma

Tissue levels of MCP-1 (pg/pg protein)

8007

700

600 7

500 7

400 7

3007

200

100

‘ Monocyte chemotactic
protein 1 (MCP-1)

p<0.01

p<0.05
p<0.01

e L%l *%

GnRHa(-) GnRHa(+) GnRHa(-) GnRHa(+) GnRHa(-) GnRHa(+)
(n=25) (n=20) (n=20) (n=15) (n=36)  (n=20)
endometrioma adenomyosis leiomyoma

1. Hickey M, BMJ 2014, 348, g1752; 2. Morelli M et al. Gynecol Endocrinol, 2013;29(4);305-08;
3. Khan KN, et al. Hum Reprod. 2010;25(3):642-53.

18



Leuprolide Reduced the Angiogenesis
and Induced Apoptosis

‘Micro-vessels number \

B
100 7 [:]
GnRHa (-) " o
= 5 001
= GaRHas) pathological lesions ,__B:'L___‘
€ 8o ¢
~
S o
4 ¢
v P05 T
z I
= y
% 40 :
? =)
e | TI
2 59
e e o -
o (n=25) (= (n=20) (n=15) (n=36) (=200
endometrioma adenomyosis uterine myoma

160

Apoptotic index (No. of apoptotic cells / 10mm?)
°

180 7
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140
120
100
80
60
40 -

20

'Apoptotic index

[©] GnRHa (-)
pathological lesions

=

T

o

(n=25) (n=20)
endometrioma

(n=20) (n=15)
adenomyosis

(n=36) (n=20)
uterine myoma

Khan KN, et al. Hum Reprod. 2010;25(3):642-53.
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Therapy with Leuprolide after Laparoscopy was
Associated with Lower Risk of Subsequent Surgery

Real-world Study

6 month Follow-up — Unadjusted HR p-Value | Adjusted HR p-Value
Effect of LA Time-Invariant (95% ClI) (95% CiI)

Surgery plus LA Only: Adherent  0.273 0.010 0.312 0.020
vs. Surgery Only (0.102-0.729) (0.117-0.835)
Surgery plus LA Only: Non- 1.150 0.390 1.209 0.247
Adherent vs. Surgery Only (0.836-1.582) (0.877-1.667)
Surgery plus Other Therapies Only 1.416 0.101 1.533 0.045
vs. Surgery Only (0.934-2.145) (1.010-2.328)

Adherent LA use was
associated with
significantly lower risk of
surgery

Use of other therapies was
associated with significantly
higher risk of surgery

LA: leuprolide acetate. HR: hazard ratio. 20
Soliman AM, et al. Curr Med Res Opin. 2016;32(6):1073-82.



Higher Ongoing Pregnancy Rates and

Higher Implantation Rates with Leuprolide

Leuprolide in infertile patients with endometriosis

Leuprolide Standard controlled ovarian Outcomes:
51 IVF-ET 3.75 mg Q4W  hyperstimulation . Ongoing pregnancy rates
cgndldates Standard controlled ovarian . + Group implantation rates
with endome- hyperstimulation with mid— « Implantation rate per embryo
triosis - luteal phase GnRH agonist transfer procedure

down-regulation or microdose
flare regimens

*— 3 months —*

Results I

Patients who received the long-acting 60
GnRH regimen before IVF-ET had
significantly higher ongoing &
pregnancy rates and a trend toward 20 1
higher implantation rates

. . per cycle initiated rate e ransfer procedure
GnRH: Gonadotropin-releasing hormone. 21

Surrey ES, et al. Fertil Steril. 2002;78(4);699-704.



Add-back Therapy and Bone Loss

- A Placebo || Placebo |
—_— [rm 1
201 - LA B Norethindrone |!  Placebo | ~ Outcomes:
endometriosis < Q4w -l- _ ——— e ———— — _, * Pelvic pain scores
patients c Norethindrone Estrogens * Bone mineral density
- I - 1
D Placebo : Estrogens
. 1 year o
Results A Boneloss 6.3 + 2.3% (P <0.001)

= Bone density =
B CD |
Three preserved '

I_ = Pelvic pain = =
| A B C D
|

All improved

Add-back therapy provided suppression of endometriosis related pain and
against bone loss.

Hornstein MD, et al. Obstet Gynecol. 1998;91(1):16-24. LA: leuprolide acetate.



Low-dose Add-back Therapy

 r—— o

with LA - . Eyp%estrogemk(): side gﬁectls
i umpar spine pone minera
treatment Standard-dose: +COCP BID density
. 20 weeks +
1.3 1
30 =
mmmm | ow dose HT
25 | —= Regular dose HT 1.2 1 l
SELR [ N Ng 1.1 - l
Q -
e 15 - _ 2
& <10
£ 10 - o
0.9 4
5 4
0 . . 0.8
Hot flash  Insomnia  Dropout 0 24
Adverse event after 6-month add-back therapy Time period after GnRH treatment (week)

Low dose hormonal add-back therapy is equally effective with standard dose to

ame

liorate Leuprolide induced hypoestrogenic effects.

Tsai HW, et al. Taiwan J Obstet Gynecol. 2016;55(1);55-9. LA: leuprolide acetate COCP: combined oral contraceptive pills
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Quality of Life Improved after Treatment

with Leuprolide
—_—— D

- Leuprolide Norethindrone

11.2 W
62 women with 5mg Q3 >mg QD

o - , Outcomes:
endometriosis-

related pain Norethindrone Norethindrone + Health-related quality of life
- 5mg QD 5mg QD
— 24w 2 24w ——

Improvemts in HRQoL by Treatment Group

EHP-30)

DIMENSIONS NA: ENTRY NA: 24W V5] LD: ENTRY | LD: 24W

(Scale 0-100) VS M4W 52W VE 24W VS 52W

Pain -31.6 £23.0** 254221 | 375 £253%) 25173

Control and -33.0 £26.4%# 1.6 £29.7 | -344 £ 298%9 -18 £26.3
Powerlessness

Emational 159 £23.0% 14 L1586 | -200 £27.3* 0.7 £20.6
Well-Being

Social Support -17.5 £19.6%* 324232 | -292 £365* 394+£237

Self-Image -12.9 422 39 -3.2 4+180 | -18.8 £36.59 31 £253

NA: norethindrone acetate LD: leuprolide acetate depot 24

Muneyyirci-Delale O, et al. Fertility and Sterility. 2014;102(3):e14.



Leuprolide v.s. Dienogest

242 women aged
20-45 years with
endometriosis and
recurrent pelvic
pain within 1 year

Leuprolide 3.75 mg Q4W

Dienogest 2 mg QD

« VAS for pelvic pain

Outcomes:

* Pelvic pain

« Back pain

« Dyspareunia

* Endometrioma size

Dienogest (N =101) | Leuprolide (N = 96) T P
Mean + SD Mean + SD value

Baseline VAS 59.27 + 11.02 58.73 + 11.01 0.343 0.732

VAS by 12 weeks  30.61 + 10.65 3253 +8.74 -1.377 0.170 Leuprolide and

Paired t 32.348 83.246 —~ —~ dienogest were
P 0.000 0.000 —~ - associated with

« VAS for back pain

Leuprolide (N = 68)

T P
value

highly significant
reductions in
pelvic pain and

Mean = SD Mean + SD .
: back pain
Baseline VAS 4591 + 3.33 46.68 + 3.29 -1.358 0.177
VAS by 12 weeks 26.92 + 4.40 27.22 +1.79 -0.529 0.597
Paired t 37.476 51.714 - -
P 0.000** 0.000 — - VAS: Visual
Analogue Scale. 25

Abdou AM, et al. J Obstet Gynecol India. 2018;68(4):306-13.



Leuprolide v.s. Dienogest

* VAS for dyspareunia

Dienogest (N = 55) Leuprolide (N=62) [T P value
Mean = SD Mean = SD

Baseline VAS 36.53 + 3.87 34.98 + 4.96 1.859  0.066 Leuprolide and

VAS by 12 weeks  16.53 + 3.10 17.11 + 2.53 -1.125 0.263 eregest e

Paired t 48.076 25.656 - - : .

p 0.000** 0.000** - - associated with
highly significant

 Endometrioma size reductions in

Baseline VAS 32.48 + 4.93 33.00 + 5.29 -0.330 0.743 endometrioma size

VAS by 12 weeks  28.74 + 6.39 30.11 + 5.48 -0.735 0.467

Paired t 4.789 3.886 - -

P 0.000** 0.000** - -

* Drug-related adverse effects

e i enogest (= 121) ] Leuprolide (N = 121 euprolide has

Headache 17 (14%) 26 (21.5%) 229 013 _
Weight gain 13 (10.8%) 4 (3.3%) 5.1 0.020* lower vaginal
Vaginal bleeding 78 (64.5%) 26 (21.5%) 455  0.000** bleeding and
Vaginal dryness 4 (3.3%) 19 (15.7%) 10.81  0.001* weight gain
Hot flushes 19 (15.7%) 56 (46.3%) 26.45  0.00*

VAS: Visual Analogue Scale.
Abdou AM, et al. J Obstet Gynecol India. 2018;68(4):306-13.



Leuprolide v.s. Dienogest

Leuprolide is as effect as Dienogest and had less serious adverse events.

VAS score
o 7 Dienogest Leuprolide
3
» -10 -
<
S -20
S 30
c
2 40 -
O
=)
g -46.0 475
-60 i
Dienogest was reported to be
non-inferior to leuprolide

Serious adverse events
l 4%

N

w

=

0.8%

I

Dienogest Leuprolide

o ) N ¢ :
o vk TN U WL AU
1

Proportions of events(%)

Leuprolide had less serious
adverse events

1. EIZ2 (Visanne) BER M E. Available at: http://nihta.cde.org.tw/ReadFile/?p=Assess&n=2755960d-5630-47c4-ac57-d60e216de157.pdf.

Accessed on June, 2018; 2. Common drug review. CADTH. Available at: https://www.cadth.ca/media/cdr/complete/cdr_complete_Visanne_April-

20-12.pdf. Accessed on June, 2018.
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Comorbidity of Endometriosis and
Uterine Fibroids

T R

These two disorders may be associated with each other and that their etiology
has some similarities

« Steroid hormone-dependent

* Inflammatory response

The prevalence of the comorbidity of endometriosis and uterine fibroids

Endometriosis +
Uterine fibroids

19.6%

Endometriosis +
Uterine fibroids

25.8%

Endometriosis only Uterine fibroids only

14.29% 80.4

Uterine fibroids were detected in Endometriosis was detected in 19.6%
25.8% of patients with endometriosis.  of patients with uterine fibroids.

Uimari O et al. J Hum Reprod Sci. 2011;4(1):34-8

28



Endometriosis and Breast Cancer

Endometriosis and breast cancer share common risk factors:?
@ « Hyperestrogenism

* Reproductive characteristics

Kok et al. 2015 * Obesity
* Hormone replacement therapy

« Type 2 diabetes

@ The risk for breast cancer was increased among women aged

=50 years at first diagnosis of endometriosis (SIR 1.27; 95% CI:
Mogensen et al. 1.12-1.42)2

2016 SIR: Standardized incidence ratios

@ Adenomyosis exhibits comorbidity with leiomyoma, endometrial

_ hyperplasia, endometrial cancer, and breast cancer?
Choi et al. 2017

1. Kok VC et al. Int J Gynecol Cancer. 2015;25(6):968-76; 2. Mogensen JB, et al. Gynecol Oncol. 2016;143(1):87-92.
3. Choi EJ, et al. Obstet Gynecol Sci .2017;60(6):579-86.
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HRT Causes a Greater Increase In

Breast Cancer

* Million Women Study

% [ Breast cancer
= 35 [ Endometrial cancer
o _'l-
5 T T
¢ 30— L
5 1

)
g 1 T
o
— 20— J‘
&
£ 15— -
S
£ 10—
=
5 57
&
E o
4-,;’ Continuous Cyclic Tibolone Oestrogen] Mever HRT
= combined  combined onby

Increased incidence in breast cancer
HRT: hormone replacement therapy. 30

Beral V, et al. Lancet 2005;365:1543-51.
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‘ ORIGINAL ARTICLE ‘

Contemporary Hormonal Contraception
and the Risk of Breast Cancer

mn
N N
o O o 1.8 million Follow up 13).,517tcases Of @ Hormonal
I reast cancer .
women Average 10.9 years contraception
occurred
Variable No. of Age-Adjusted Adjusted Age-Adjusted Risk
Person-Yr | Breast Incidence Rate | Relative Risk Difference (95% CI)
Cancer | (no. of events/ (95% ClI) (no. of events/ 100,000
Events 100,000 person-yr) person-yr)
Never used 7,815,180 5955 55 1.00 Reference
hormonal (Reference)
contraception
Used hormonal 4,348,722 2883 58 1.08 T3 (1to6)
contraception >6 (1.03t0 1.13)

mo previously
Duration of current or recent use of hormonal contraception

Any hormonal 7,308,437 2679 68 1.20 0.002 13 (10 to 16)
contraception (1.14 to 1.26)
Combined oral 6,424,088 1935 68 1.19 <0.001 13 (10to 17)
contraceptives (1.13to 1.26)

Hormonal contraception causes a greater

iIncrease in breast cancer .

Mgrch LS, et al. N Engl J Med. 2017;377:2228-39.



Hormonal Contraceptive Increased the

Risk of Breast Cancer
e e e ——

Current or recent use of combined hormonal contraception P @F among Women
Oral combined ethinyl estradiol, 50 yg .
| dnal Contraception
Norethisterone

smber 31, 2012. | euprolide was
Oral combined ethinyl estradiol, 20 to 40 pg [ .

no. of events/100,000
person-yr

fere Followed until December 31, 2012.*

Norethisterone Adjusted Relative

Risk

Levonorgestrel

Norgestimate

1.00 (Reference) Reference

Desogestrel 58 1.08 (1.03 to 1.13) 3(1to6)

Gestodene The risk of breast cancer

D . 46 1.01 (0.67 to 1.52) -9 (-30to 12)
rospirenone 64 1.21 (093 t0 1.59) 9(-9t027) q

was higher among women
Cyproterone 67 1.09 (0.80 to 1.50) 12 (<12 to 35)

Estradiol valerate and dienogest Z iz; Sig :i:g i; i I: ;: Wh O C u r re n t I y O r reC en t I y

Nonoral combined hormonal contraception 64 112 (101 to 1.25) 9(11017)
69 1.20 (111 to 1.30) 14 (8 to 20) d t I ' l p y
Patch 60 1.05 (0.86 to 1.28) 6 (-8 t0 20) u S e C O n e O ra'r

90 1.4 (115 to 1.81) 36 (11 to 60)

Vaginal ring b hormonal contraceptives

Current or recent use of progestin-only products

Oral contraceptive :2 22i$$::i:;; 25132!:;)8) than among Women WhO had
Norethisterone l.. R S never used hOTmOnaI

Levonorgestrel 02 1.93 (118 to 3.16) 47 (-4 to 99) . . .

Erm— b contraceptives, and this risk
Nonoral contraceptive z ?Z: :T:?:i;: 1:294;!:2)25) InCI’eaS ed Wlth |Onger

Implant 51 0.95 (04010 2.29) 4 (4910 42)

Levonorgestrel-releasing intrauterine system - —— durations of use.

Depot medroxyprogesterone acetate

Mgrch LS, et al. N Engl J Med. 2017;377:2228-39.



Contraceptives and Venous Thromboembolism

@ Combined oral contraceptives (COCs) containing various

progestogens could be associated with differential risks for

Monica V. Dragoman’ venous thromboembolism (VTE)

2018
* Choice of contraception after venous thromboembolism
(VTE) is challenging because hormonal contraception
may increase the risk of recurrent VTE.
EL.2I\€I)ciigne2 « Estrogen contraception is usually contraindicated in

women with a personal history of VTE

VTE: venous thromboembolism 33

1. Dragoman MV, et al. Int J Gynaecol Obstet. 2018;141(3)287-94. 2. Le Moigne E, et al. Haematologica. 2016;101(1);e12-4.



HRT Causes a Greater Increase in Breast

Cancer and Venous Thromboembolism
— 0

Medical treatment endometriosis?
NSAIDs
GnRH agonist
COCPs

Progestin Hormone replacement therapy
LNG-IUS

May increase the development of
breast cancer and venous
thromboembolism?3

HRT: hormone replacement therapy; NSAID: Non-steroidal anti-inflammatory drug
GnRH agonist: Gonadotropin-releasing hormone agonist; COCPs: combined oral
contraceptive pills; LNG-IUS: Levonorgestrel-releasing intrauterine system
1. Parasar P, et al. Curr Obstet Gynecol Rep. 2017:6(1):34-41; 2. March LS, et al. N Engl J Med. 2017;377:2228-39. 34
3. Le Moigne E, et al. Haematologica. 2016;101(1);e12-4.



Leuplin® Indications
—_—

Endome- Uterine Breast
triosis Fibroids cancer
Prostate CPP
cancer
CPP: Central precocious puberty. 35

Leuplin Depot 3M 11.25 mg S.C. Injection 35 E.



Leuplin® in WHO Model List

WHO Model List
of

Essential Medicines

World Health
Organization

Leuprolide - The best evidence
for effectiveness and safety

36
20" Essential Medicines List (2017). Available at: http://www.who.int/medicines/news/2017/20th_essential_med-list/en/. Accessed on June, 2018.



I\/Iedical Treatment for Endometriosisl—9

IR+ il W .
Leuplin 200 mg 2.5mg 5mg 2mg
= 4 FEHR—RK ; 200-800 B®BE_R- 30-60 e
RZRE Ex3ERH-% mgdy BR—B mgday S0
« 2EAE - AEREFED
;[Ll Eﬁﬁﬁg BREEE -
- BEHAPSHE ( e ) FBEELHR - MEAE HESBE - | B s 35 .
gos - BEDTRE 0 Ko BEEm-sad . rsrs  EENERNEEE.
%EIEA  « Add-back therapy BEERES S OB ez s
EJEQ.:EE”’EJEH Q@C}iﬁgt N TEE*F %14:%%95%—'—3—/\
Ieuprollde A E&R4.2%
50.8%°
!
Estradiol 12~208 i !
L H (pg ) (39~79 pg/ml)
FSH <1 Unchanged Unchanged - Unchanged
LH <1 Max 12 Max 12 - Max 9.7
i v
HI I HEDR (E2RfE={E4a8) v v v v
RS X X X X (B [AUS])
E%EW 28+43-14 X - - - 2 EAKN

MPA: medroxyprogesterone acetate

1. Leuplin {5E8. 2. Gestrinone 15 2. 3. Danazol A E. 4. MPA {5 &. 5. Dienogest {5 E. 6. Klipping C, et al. J Clin Pharmacol. 2012;52:1704-13. 7.
Nobukata H, et al. Toxicol Lett. 1999;104:93-101. 8. Klipping C, et al. J Clin Pharmacol. 2012;52:1704-13. 9.. 212 (Visanne) BER T IEIRE.
Available at: http://nihta.cde.org.tw/ReadFile/?p=Assess&n=2755960d-5630-47c4-ac57-d60e216del57.pdf. Accessed on June, 2018



Advantages of Leuplin®
— 0

V| BEREREERIN(20-30 um) - BERLAERIMES
/| 23325 e - RERETE - MALERIBHE
v ESIEMUTRIE LB - IEE A

/ ZEME - o FMRE&R25°CEL T

/ F—EBz =X —& - BEFRE
HRRXBNERERZETE - EEmERS

1. Leuplin Depot 1M 3.75 mg S.C. Injection # 3 {528; 2.Leuplin Depot 3M 11.25 mg S.C. Injection {5 E.



1ZMNleupinBIE 2L

Advantages of Leuplin®
 — — - — —r e
o All In one design which is simple and convenience.

e No reconstitution is needed.

— __, Leuprorelin
i 11.25mg

39
1. Leuplin Depot 1M 3.75 mg S.C. Injection # 3 {528; 2.Leuplin Depot 3M 11.25 mg S.C. Injection {5 E.



i 7tleuplin IME3MBY A
EHE

MEMCTFEMEEKZ N EFIH

[ )
RIS AR « FEABMEN - PR RHE - RFSIE3IR2EMES RAMTHEET
FHIRE - FEAIE -

[FR%AE]

FEIE EEAIE

IM3.75mg @EES 4B TES Leuprorelin acetate 3.75mg  EFEAESIREZ&MBZREMM BEE4BETIH
—R - EAKFEEBEIE 1~-5 XITE—#t - BR  FEstETFNUIRBERLRZEREZE  Leuprorelin acetate
BB 6 ER - AEB=ER  BEB4BETEH 3.75mg—R -
Leuprorelin acetate 1.88~3.75mg —
R KB ANEN O EERER & -
£ ARBREHIEE 1~5 R¥TE—&f -

3M11.25mg E—F At A norethindrone acetate WEHTE  MIEM— (BB RE M EXTHH EURmAERA R - &
& - FEERaRSEREZ 6 B - 11.25 ERREZFFER 1 5 - BHRAEEIEAZRIER

BEER 1 EEEZRFENEEMENERES - FEEILAEE  FEIEHNERER ROREEHE - EBIE
OEEEMES 6 ERMNEMEEHECTH BB - EEBIRINETHEM= WERERRENBEUR
B & 5 & Xnorethindrone acetate 5 mg B85 - BFEMEYUERE 11.25 E2578% - BIFEERER -
FEZSMEAENFEREER6 @R - @31E RERGBETAERNELEIEREAN
FHIAENAER - T MBEANERE  BES BRE  BESBREREEIEEHE
ZPERETEEHEAN  FLERERANEMETE K-
MEFREE —BAETENAE - BERAR
;A&1E Anorethindrone acetate « BN EZEETEH
A -
[(BIfEA]
REB DR AR ZRIPEES BRI - JFFEMUABER AZENEIER - TZ2RI1FAB « BIEVE - 2
B BERE 18 KK Z8 - TS ENR - BEREHIRGEFHER —ZHIIEAREE(0.1%-<5%) -
BT D ERIm ARIARES - 40

1. Leuplin Depot 1M 3.75 mg S.C. Injection 321/ 25; 2.Leuplin Depot 3M 11.25 mg S.C. Injection &3 17 E.



Take Home Messages

@Leuprolide effectively:1- \

* inhibited endometriosis-related pain and
inflammation
* induced apoptosis WHO_
- reduced risk of subsequent surgery I\E/ISS‘?”.t'a'
: : . edicines
 improved quality of life List
\_* higher ongoing pregnancy rates -
ﬁ Leuprolide -
Guidelines recommended GnRH agonists The best evidence
(leuprolide) use in endometriosis patients.8 for effectiveness and

safety.®

}' Leuplin® provides 1-month and 3-month depot
microsphere formulation with finer needle
and easy preparation.’8

1. Morelli M, et al. Gynecol Endocrinol, 2013;29(4):305-8; 2. Khan KN, et al. Hum Reprod. 2010;25(3):642-53; 3. Muneyyirci-Delale O, et al. Fertility

and Sterility. 2014;102(3):e14. 4. Soliman AM, et al. Curr Med Res Opin. 2016;32(6):1073-82; 5. Surrey ES, et al. Fertil Steril. 2002;78(4);699-704; 6.

Working group of ESGE, ESHRE, and WES, et al. Gynecological Surgery 2017;14:27; 7. Leuplin Depot 1M 3.75 mg S.C. Injection X hE; 41
8.Leuplin Depot 3M 11.25 mg S.C. Injection 371 &; 9. 20" Essential Medicines List (2017). Available at:
http://www.who.int/medicines/news/2017/20th_essential_med-list/en/. Accessed on June, 2018.
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Robotic surgery implemented indocyanine green in endometrial canc
er

PR&EA

Ying-Hsi Chen', Dah-Ching Ding"’

Department of Obstetrics and Gynecology, Hualien Tzu Chi Hospital, Buddhist Tzu Chi
Medical Foundation, Tzu Chi University, Hualien, Taiwan

“Institute of Medical Sciences, Tzu Chi University, Hualien, Taiwan

Abstract

Robotic surgery has more advantages than laparoscopy surgery. Robotic
surgery has 3D and in-depth perception, camera stability, no limited range of
motion, and short learning curves [1]. The feasibility and safety are comparabl
e to laparoscopic surgery.

Endometrial cancer has become the most prevalent gynecologic cancer.
Endometrial cancer 1s also the most common indication for the use of the robot
1c platform 1n gynecology oncology, especially in obese and morbidly obese pa
tients [2]. Robot-assisted hysterectomy may be a generally safer and better opti
on than an open and laparoscopic hysterectomy for patients with endometrial ¢
ancer [3].

Sentinel lymph node (SLN) mapping 1s aimed to reduce the morbidity of
a full staging procedure. Indocyanine green (ICG) 1s used to 1dentify SLN and
has a high degree of diagnostic accuracy. A multicenter prospective cohort stu
dy showed that SLN identified with ICG has a sensitivity of 97.2% (95% CI: 8
5 -100), and a negative predictive value of 99.6% (95% CI: 97.9 - 100) in ear
ly-stage EC. This suggests that SLN detection by ICG can safely replace syste
matic lymphadenectomy [4].

In conclusion, robotic surgery can be safely applied to gynecologic onco
logy. ICG techniques implemented with robotic surgery can efficiently identify
SLN 1n endometrial cancer surgeries. A video illustrating robotic surgery with


https://paperpile.com/c/mwZaIV/kezz
https://paperpile.com/c/mwZaIV/dNck
https://paperpile.com/c/mwZaIV/Xxps
https://paperpile.com/c/mwZaIV/Kgrn

ICG 1n detecting SLN 1n a patient with endometrial cancer will be shown 1n th
e lecture.
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