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Obesity and GYN cancers

(1) Obesity greatly increases risk of low grade
endometrioid endometrial cancers, with modest
Increases in risk for high grade cancers.

No sufficient data about the association of obesity
between recurrence and death.

(2) Obesity increases risk of ovary cancer, although may
not influence risk of high grade serous cancers that
account for the majority of ovary cancer deaths.
Obesity associated with reduced survival.

ASCO Education Book 2013



Obesity and GYN cancers

(3) Mechanisms:
*Adipose tissue in postmenopausal women:
the source of endogenous estrogen
*High estrogen level in obesity without progesterone leads to
uncontrolled proliferation of endometrial hyperplasia
Related to endometrioid endometrial cancers, some of high grade
endometrial cancers, and ovarian cancers.

*Adipose tissue produces leptin(growth factor for breast
/lendometrium and promotes angiogenesis), adiponectin, and IL-6/8.

*Insulin resistance: cancer risk and adverse outcome

*More aggressive cancer behavior?

*More comorbidities in obesity
Easy inadequate chemotherapy dosage
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1. HR(+) young female breast cancer,
endometrioid carcinoma of uterus, and
ovary cancer< 55 y/o in Taiwan.

(age-adjusted incidences increased from 1979-2007 from
cancer registry)

Strong estrogen receptor expression in these cancers.
Luminal A type breast cancer predominant .

2. Cervical cadecrease and successful Tx.

Ching-Hung Lin, et al. International Journal of Cancer 2012; 130: 2629-2637.



By calendar year
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By birth cohort
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(1) Bell-shaped curves favoring relatively young age
distribution of breast(ductal/lobular carcinoma)
and uterine cancers(endometrioid type).
ER/PR(+) cancer uniquely frequent in younger P’ts.
(different from frequent ER/PR + cancers in
older P’ts in western countries)

(2) A rapid increase in estrogen-related malignancies
In young women in Taiwan.

No. (%) No. (%)
<35 years 35-50 years <50 years >50 years p'
ER+ 449 (65) 3,727 (68) 4,176 (68) 3,635 (58) <0.001
ER— 244 (35) 1,756 (32) 2,000 (32) 2,625 (42)
PR+ 379 (55) 3,528 (64) 3,907 (63) 3,114 (50) <0.001
PR— 314 (45) 1,955 (36) 2,269 (37) 3,146 (50)

!Comparison between <50 and 50 years.



*Young breast cancer patients in Taiwan: (1) High prevalence of
Luminal A subtype; (2) Low prevalence of grade 3 and/or basal-like

*Different from western(esp. African) young breast cancers: triple
negative, basal-like, poor-differentiated

Population (study period, y) No.  Luminal A (%) Luminal B (%) HER-2+/ER- (%) Basallike (%) Unclassified (%)
patients

United States [Carolina Breast 496
Cancer Study (16), 1993-19%]

African American 196

Premenopausal 97 36 9 9 39 6

Postmenopausal 99 9 16 7 14 4
Non-African American 300

l’remem)pamal 164 51 18 b 16 10

l’mtmenupamal 136 8 16 b 16 4
Korea [1993 1998 (17)] 776 44 8 17 15 16
Japan [2000-2003 1618}] 793 63 20 7 8 2
l’nland [2000-2003 (19)] 804

Premenopausal 217 Ak 5 5 17 b

Postmenopausal 535 68 7 9 10 b
Taiwan (2004-2006) 1,028

<50y 515 h7 F*k* 10 10 9 4

>50y 513 57 8 14 17 b

Cancer Epidemiology, Biomarkers, & Prevention 2009; 18: 1807-1814.



Possible mechanisms

(1) Prolonged reproductive stimulation by endogenous estrogen
due to western diet habits and lifestyles in younger females
In Taiwan.

Not just westernization; because disease characteristics
should be similar to those in western countries.

(2) Environmental pollutants with estrogenic effects(water, air,
and plastic bags for hot foods).

(3) Genetic polymorphism of estrogen synthesis and metablism.
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Local therapy in BC

(1) NSABP B-32: SLND vs ALND in clinically LN(-) BC---
no difference with fewer complications

(2) EORTC AMAROS trial: Radiotherapy vs ALND:
similar control with fewer
complications in SLND(+) BC

ASCO Proceedings 2013



Adjuvant chemotherapy in BC

(1) Low to intermediate risk in elderly luminal A BC
and low risk in young luminal A BC could avoid
adjuvant chemotherapy.

(2) Integrating molecular and genomic signatures to
determine the use of chemotherapy and targeted
therapy in this era.

(3) S0221: FEC combined with weekly paclitaxel has
better therapeutic profiles vs FEC with
triweekly or dose-dense paclitaxel.

(4) GEICAM2003-10 trial: EC followed by docetaxel(EC-T)
VS epirubicin, docetaxel, &
capecitabine(ET-X) has better
DFS.

ASCO Educational Book 2013



Neo-Adjuvant chemotherapy In
BC

(1)An opportunity to obtain insights to tumor biology,
evaluate new agents(C/T, hormone Tx, & targeted Tx),
Improve pCR rates, identify predictive biomarkers, and
tailoring surgical extent/ chemotherapy regimens/
radiation dosage.

(2)GeparSixto trial: Adding carboplatin to neoadjuvant
paclitaxel and doxorubicin enhances
clinical benefits in triple negative BC.

(3)PrECOG 0105 study: Gemcitabine and carboplatin

with iniparib effective in neoadjuvant
settings for triple negative and
BRCA1/2 mutation BC

ASCO Educational Book 2013



Adjuvant Tamoxifen in BC

aTTOM: Prolonging adjuvant tamoxifen to 10 years
Vs stopping at 5 years still have benefits
to reduce recurrence and increase
survival,
esp. in relatively young pre-menopausal
women.

ASCO Proceedings 2013



Endocrine resistance in BC

Estrogens Growth factor receptors Estrogens EGFR

\\w.. \s,»..,\n».v \\»wz\k\.

JA W
Plasma membrane .m .m’
"pﬂ r(fp‘\((mﬁ fﬂﬁ\’ 'rﬂﬂ

IGF-1R, ErbB2, IRS-1,
IGFBPs, EGFR, EGF,
TGFu, Amphireg, SGK3

ASCO Educational Book 2013
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Kaufman 2009 Johnston 2009” Cristofanilli 20107 Osorne 201 Baselga 2012” Finn 2012*
fna A+ let+  Let+ e+ Aa+  Tam+  Tam+  Be+ b+ let Let +
Tras Placebo  Lapatinb  Placebo  Gefitinib  Placebo  Gefitinb  Placebo  Everolimus PD0332991
n 04 103 108 M | 43 101 105 239 485 g 8
Stratum  Stratum
1 1
CBR 0% 2% 2% 46% 4% 49% H5%  505% MR \R 4%  68%
PFS (months) 3.8 56 30 82 84 ur 68 09 28 69 15 %l
05 (months) 239 285 NR \R \R NR \R

Significance”  hazard ratio = hazard ratio = 071 hazard ratio = 055 hazard ratio = 084 hazard ratio = 043 hazard ratio =
0.63 9% CI 95% Cl: 053096 95% CI: 0.32-094 95% Cl: 0.59-118 95% Cl: 0.35-0.54 0.32 95% CI

047084 019-0.6

Target HER? HER? EGFR EGFR mIOR (DK 4/6

Abbreviations: Ana, anastrozole: CBR, clinical benefit rate; EGFR, epidermal growth factor receptor; Exe, exemestane; Ful, fulvestrant: HR+, hormone-receptor positive: Let, etrozole: Meg,
meqestral; MBC, metastatic breast cancer, mTOR, mammalian target of rapamycin; NR, not reported: PFS, progression-fre survival, Tras, trastuzuma.



Estimated

Target Agent Stage and Study Number Enrollment (n pts)
PI3K/AKT/mTOR XL147 (inhibitor of PI3K) or XL765 (dual inhibitor Phase /Il (NCT01082068) 99
of PI3K and mTOR) plus letrozole
% %Kk GDC-0941 + fulvestrant or GDC-0980 + Phase Il (NCT01437566) 210

fulvestrant or placebo + fulvestrant
BKM120 (pan-PI3K inhibitor) plus fulvestrant vs. Phase Ill (NCT01633060) 615
placebo plus fulvestrant
MK-2206 (Akt inhibitor) plus anastrozole, or Phase | (NCT01344031) 54
letrozole, or exemestane, or fulvestrant
Histone deacetylase (HDAC) entinostat (SNDX-275) plus exemestane versus Phase Il (NCTOD6T6663) 125
placebo plus exemestane
Vascular endothelial growth factor/angiogenesis Bevacizumab plus tamoxifen or letrozole vs. Phase IIl (NCT00601900) 502
tamoxifen or letrozole alone
Bevacizumab plus letrozole or fulvestrant vs. Phase IIl (NCTO054507T) 378
letrozole or fulvestrant alone
BMS-690514 (inhibitor of EGFR, HER2, and VEGF Phase Il (NCT01068704) 140
receptor kinases) plus letrozole versus
[apatinib plus letrozole
Proteasome (NF-kB pathway) Bortezomib plus fulvestrant vs. fulvestrant Phase Il (NCTO1142401) 118
alone
Src kinase Dasatinib plus fulvestrant vs. fulvestrant alone Phase Il (NCT00T754325) 100
Dasatinib plus exemestane vs. exemestane Phase Il (NCTOOT67520) 157
alone
Fibroblast growth factor receptor (FGFR) AZD4547 plus fulvestrant vs. fulvestrant alone Phase I/l (NCT01202591) 120
Insulin-like growth factor type 1 (IGF-1) MEDI-573 (Dual IGF-I/Il-neutralizing antibody) Phase b/l (NCTO1446159) 193
plus Al vs. Al Alone
BMS-754807 plus letrozole vs. BMS-754807 alone Phase Il (NCT01225172) 59
MM-121 plus exemestane vs. exemestane alone Phase Il (NCTO1151046) 130
Cyclin dependent kinase (CDK) 4/6 PD-0332991 plus letrozole vs. letrozole alone Phase I/Il (NCT00721409) 1
PD-0332991 plus letrozole vs. placebo plus Phase Ill (NCTO174042T) 450

letrozole



HER2(+) BC

(1)BOLERO-3: Everolimus(mTORI) increases PFS
although modest when adding to
vinorelbine and trastuzumab in
trastuzumab-resistant advanced BC.

(2)CLEOPATRA study: Pertuzumab increases PFS

when adding to docetaxel with
trastuzumab in the 15t line MBC.

(3)EMILIA trial: MBC previously treated with

docetaxel and trastuzumb---
T-DM1 vs capecitabine and lapatinib:
superior PFS in T-DM1

ASCO Proceedings 2013



([ass of Compounds Agent(s)

Mechanism of Action

Monoclonal anibody Irastuzumab + nbiton of figand-ndependent HER?/3 cimerzafin
+ Inibiion of HERZ-mediated intracellular signaling
* Induction of ADCC
Pertuzumab + Ihibition of figand-dependent HERZ/3 dimerization
+ Inibiion of HERZ-mediated intracellular signaling
+ Induction of ADCC
Antibody drug conjugates Trastuzumat- DM +Trastuzumal's action
+ electve delvery of the antimicrotubule agent DN
small-molecule inhibitors Lapatinb + Kinase actvty (reversble) innibiton of full-‘ength HERZ
+ Kinase actvty (reversble) innibiton of p35HER?
Afatni, neratib +Fingse acivity (imeversile) nhibition of EGFR/HERZ/HER4

ASCO Educational Book 2013

* Knase actvty inhbiton of mutated HERZ



Ovarian cancer

(DMITO-7 study: Weekly paclitaxel and carboplain(PC)
Inferior to tri-weekly schedule in efficacy but less
toxicity, maybe use in elderly.

(2)AGO-OVAR16 study: Pazopanib maintenance
after PC offers PFS compared with placebo.

(3)NCTO00753545(randomized phase 2 trial): PARPI
(olaparib) prolongs PFS compared with placebo in
platinum-sensitive relapsed serous ovarian cancers,
esp. in tumors harboring BRCA mutations.

ASCO Proceedings 2013



Molecular pathways in gyn cancers

*PIK3CA mutations and amplifications common in endometrial, ovarian,
and cervical cancers.
*PTEN mutations and deletions frequent in endometrial cancers.

EC - TYPE 0 - IVPE* i - TYPE
Target Hiteration | (%) Il (%) | (%} Il (%) oL (%) AC (%)
ERBRZ hmplification I I 1 ' I &
FEFRL Hutation g | <]
FTEN inactivatian Wutztion, deletion, medhylation S 0 5 <] ] !
AT Mutzion } | ] <]
Amplificabion < M
KRAS Wutation gt s 1 <] ] |-1
Amplification ! 10 o f
AIK3CA Hutation 0 ; T < k 0
hmplification ) & £ I bl Bl
P3R! Hutation d 1

ASCO Educational Book 2013
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Bevacizumab Increases
suvival In cervical cancer

(1) Bevacizumab with chemotherapy vs
chemotherapy:
OS benefit(+)

(2) The 1stdrug to increase OS in cervical cancers

(3) VEGF interventions in cervical cancers
launching

ASCO proceedings 2013



Rare epithelial ovarian
cancers

(1)Mucinous and clear cell ovarian cancers:
*easy early-staged; may not need
adjuvant chemotherapy
*advanced stage: carboplatin-resistant

(2)Mucinous biology similar to CRC
*May benefit from 5-FU and oxaliplatin
*May have wild K-ras and HER2 amplification—
may benefit from cetuximab and trastuzumab

(3)Clear cell: might benefit from anti-angiogenesis Tx

ASCO Educational Book 2013



Low grade serous ovarian
cancers

())MAPK pathway prominent; K-ras mutation 20-40%
(MEKI value)
Low frequency of p53 mutation
Greater expression of ER/PR(anti-hormone Tx)
Greater expression of PAX2 and IGF-1

(2)Relatively young age, relatively chemoresistance,
and prolonged OS.

ASCO Educational Book 2013
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Cancer prevention

*Avoid carcinogens exposure
*Lifestyle modification
*Chemoprevention

*Surgical prevention

*Vaccination



A to K of factors associated with specific cancer sites:
an empirical basis for recommending lifestyle changes

Alcohol consumption == 5 units a day: most squamous cancers, especially
bladder and oesophagus

Body mass index =25 and certainly = 30: all solid cancers

Cigarette smoking at any level (even passive smoking): bladder, lung, head
and neck, oesophagus, and oropharyngeal cancers

Diet, especially one that is high in fat: all solid cancers
Exercising <2 30 minutes a day: all solid cancers

Family history of cancer (in at least one first degree relative and at least three
pec-pie in two or more generations): inherited cancer syndromes, including
breast, colorectal, diffuse gasiric, ovarian, prostate, and uterine cancers

Genital and sexual health (sexually transmitted infections): cervical cancer

Health promoting drugs that may decrease global cancer risks (but need a
careful risk benefit analysis): colonic adenomas can be treated with low dose
aspirin but can have serious side effects; hormone replacement therapy is
linked with breast cancer

Intense sunburn: melanoma

Job related factors: lung cancer (exposure to asbestos and particulates), skin
cancer (contact with arseric)

Known disease associations: colorectal cancer has predispc-sing mucosal
pathology—adenomas, coeliac disease, ulcerative colifis

Janusz Jankowski, et al. BMJ 2006; 331: pp618.



High Fat

(1)High fat foods increase
premenopausal

breast cancer risks.
(2)Colon cancer.(esp. red meat)
(3)High grade prostate cancer.



Obesity

Obesity and physical inactivity increase
cancer risks.

CRC

Breast cancer
Endometrial cancer
Esophageal cancer
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HPV vaccines

Koutsky et al.[19] Harperetal.[21]
Study (Merck study) (GlaxoSmithKline study)
Design Randomized double-blind controlled trial ~ Randomized double-blind controlled trial
Age (years) 16-25 15-25
No. of enrollees 2,392 1,113
Location 16 sites inthe U.S. 32 sites in North America and Brazil
Antigen 40ug HPV-16 L1 VLP 20pugHPV-16 LI VLP
20pg HPV-ISL1 VLP
Adjuvant 225 pg aluminum hydroxyphosphate sulfate 500 pug

Vaccination schedule
Follow-up

Specific titers compared with
natural infection

Clinical outcome

Adverse effects

0,2,and 6 months

Mean of 17.4 months

60 times greater

100% efticacy preventing persistent HPV-

16 infection.
No cytologic or histologic abnormalities.

Nonsignificant

aluminum hydroxide and 50 pg
3-deacylated
monophosphoryl lipid (ASO4)

0, 1, and 6 months
Upto 27 months

50 times greater for HPV-16;
80 times greater for HPV-183

100% efficacy preventing persistent HPV-
16/18 infection.

93% efficacy preventing cytological abnor-
malities.

Nonsignificant

Ali Mahdauvi. et al. Oncologists 2005; 10: pp528-538.



HPV vaccines

Study Garciaetal, [43] ZYC101 Einsteinetal.[41] hspE7
Design Randomized double-blind controlled trial Single-stage phase Il design
Age (years) 18 orolder Not specified
No. of enrollees 127 31
Delivery system Encapsulated polynucleotide ?fl.ycohacteriumhovis BCG heat shock pro-
ein
Antigen HPV-16 and HPV-18 E6/E7 HPV-16E7
Disease group CIN2/3 CIN3
Vaccination schedule 0,3, and 6 months 0, 1, and 2 months
Follow-up 6 months 4 months
Clinical outcome 67%-12% resolution of CIN2/3 in < 25- 48% resolution of CIN3;
years-old age group (23% inplacebo group)  19% partial response;
33% stable disease
Adverse effects [njection site pain, erythema, and induration ~ Notspecified

Ali Mahdavi. et al. Oncologists 2005; 10: pp528-538.
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High risk for
familial BC

. . . . Guidelines Index
IQC:C:IQtD Practice Guidelines | Hereditary Breast and/or Genetics Table of Conterts
in Oncology - v.1.2006 | Ovarian Cancer MS. References

HBOC CRITERIA®P
« Member of family with a known BRCA1/BRCA2 mutation

« Personal history of breast cancer + one or more of the following:

= Diagnosed age < 40 y,®with or without family history

- Diagnosed age < 50 y© or two breast primaries, with = 1 close blood relative with breast cancer
= 50 y or =1 close blood relative with ovarian cancer

» Diagnosed at any age, with = 2 close blood relatives with ovarian cancer at any age Criteria

» Diagnosed at any age with = 2 close blood relatives with breast cancer, especially if = 1 woman — -
is diagnosed before age 50 y or has two breast primaries? met (see HBOC-2)

» Close male blood relative with breast cancer

= Personal history of ovarian cancer

= If of certain ethnic descent associated with deleterious mutations (eg, founder populations of
Ashkenazi Jewish, lcelandic, Swedish, Hungarian or other) or history of breast and/or ovarian
cancer in close blood relative; no additional family history required

« Personal history of ovarian cancer + ene or more of the following:
# 21 close blood relative with ovarian cancer
» z 1 close female blood relative with breast cancer at age < 50 y or two breast primary cancers®
= 2 close blood relatives with breast cancer
=1 close male blood relative with breast cancer
If of Ashkenazi Jewish descent, no additional family history is required

vow o

+ Personal history of male breast cancer particularly if one or more of the following is also present:® Criteria Refer tom
= =1 close male blood relative with breast cancer not met - : : LT
» =1 close female blood relative with breast or ovarian cancer Diagnosis Guidelines
= If of certain ethnic descent associated with deleterious mutations (eg, founder populations of
Ashkenazi Jewish, lcelandic, Swedish, Hungarian or other), no additional family history is
required

« Family history only—Close family member meeting any of the above criteria

30ne or more of these criteria is suggestive of hereditary breast/ovarian cancer syndrome that warrants further professional evaluation.

bWhen investigating family hislories for HBOC, all close relatives on the same side of the family should be included. Close relatives include
first-, second-, and third-degree relatives. Other malignancies reported in some families with HBOC include proslate, pancreatic, and
melanoma. The presence of these cancers may increase suspicion of HBOC.

“May consider age range between < 40 and < 50 y if clinical situation warrants.

dTwo breast primaries including bilateral disease or cases where there are two or more clearly separate ipsilateral primary tumars.

2hales with limited family history may have an underestimated probability of familial mutation.

Note: All recommendations are category 2A unless otherwise indicated. Back to Assessment
Clinical Trials: MG CN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged. LEEB-BM

Version 12006, 121 205 © 2005 Hasoral Comamsbermsive Cances Metwark, ko, Al ights mesrved_ These guidelines and this illustration may not be reproduced in any form withaut the express writin permission of NCCN. HBOC-1



High risk for BC

Gall scores:(mainly for hormone receptor positive)

(1) Age

(2) Family history of BC

(3) Age of the first birth or nulliparity

(4) Number of breast biopsies

(5) Age of menarche

(6) Pathologic diagnosis of atypical
hyperplasia



Breast Cancer Primary Prevention Trials---
Tamoxifen

 NSABP-P1(n=13,388): 69% reduction in ER(+)
breast cancer, no effects on ER(-) breast cancer
* The Royal Marsden trial and the Italian Study

showed only benefit in high risk group and
women with HRT.

e The IBIS trial showed 33% reduction in the
incidence of breast cancer.

For young women with high risk.
JNCI 1998;90:1371-88



Breast Cancer Primary Prevention---
RAloxifene

 The CORE Study (MORE Trial): 7705 osteoporotic
women, raloxifene for 8 years, reduced breast
cancer risk by 66% (76% in ER(+), no effects in

ER(-))
* No increased risk in endometrial cancer
* |Increased risk in VTE(HR: 3.1)

For elderly, osteoporosis, or tamoxifen

contraindications.
Proc Am Soc Clin Oncol 2004;23:97



The STAR Trial
Tamoxifen vs. Raloxifene

19,747 postmenopausal women with predicted 5-year
breast cancer risk of more than 1.66%

Randomized to 5 year tamoxifen(20mg) or
raloxifene(60mg)

No difference in invasive carcinoma, fractures, cardiac
events, and deaths

More noninvasive breast cancer in raloxifene (HR: 1.41,
1.00~2.02)

Less endometrial cancer in raloxifene (HR: 0.62 0.35~1.08)
Raloxifene had less DVT and PE

JAMA 2006;295:2727-2741



In Geneticlly High Risk Women

* A case-control study showed a favorable trend
toward a reduction of contralateral breast cancer in
BRCA1 mutation carriers receiving adjuvant
tamoxifen regardless of hormone receptor status.

 |In NSABP-P1, tamoxifen reduced breast cancer risk in
BRCA2, but not in BRCA1

Lancet 2000;356:1876-1881
JAMA 2001;286:2251-2256



Surgical prevention

(1)BRCA1/2: Bilateral mastectomy and
bilateral salpingo-oophorectomy
(2)HNPCC/FAP: total colectomy
(3)Endometrial ca related to HNPCC:
total abdominal hysterectomy and bilateral
salpingo-oophorectomy
(4)Medullary thyroid ca(MENIIA):
total thyroidectomy in childhood



BRCANess

(1) Early screening with breast echo/mammography /
even MRI

(2) After childbearing, bilateral salpingo-oophorectomy
followed by tamoxifen prevention(monitor endometrial
thickness and DVT)

(3) If needed, bilateral mastectomy for breast lesions and
total abdominal hysterectomy for endometrial lesions.



Ovarian cancer risk reduction in
high risk patients

“*Metformin use in high risk women: early results only

ASCO Educational Book 2013



# iy ) AR

Apo———4 A S ST R R

E HRrIBRE
BB R
ﬁﬂ'—,._ﬁ“‘ﬁ

Rk



