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Case Sharing

44 yr.; Premenopausal;

12/1998 - Incidental finding of Rt breast lump
FNA - +ve for malignant cells.

12/1998 - Rt Total mastectomy with axillary
dissection

Metastasis workup — CXR; CT abd & pelvis;
bone scan; LFT; RFT — No metastasis



Case Sharing I

e Pathology
— Primary tumour: Infiltrative ductal carcinoma;
- (RHEMEEEE)
— Bloom’s and Richardson’s Grade llI
— 3.5 cm largest diameter
— Extensive Lymphovascular invasionLVI
— All resection margins clear



Case Sharing I

e Pathology Il
— Lymph nodes:
—21/30 LN’s
— 2 cm largest

— Extensive extracapsular extension.()

* Biological Markers
— ER 200; PR 200 ; c-erbB2 +++

il

)



Case Presentation
Adjuvant Therapy

 Chemotherapy (1/99 —7/99)
— Adriamycin 50 mg/M?2
— Taxol 175 mg/M2
— Cyclophosphamide 600mg/M?2
Sequentially at 2 weekly intervals with GCSF support.
* Radiotherapy
— Chest wall and SCF 50 Gy in 25 frs
* Hormonal therapy
— Tamoxifen 20 mg qd since July 1999
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Risk of local-regional recurrence
L7 ROMEE S8 S 0 JE b A&

Risk of recurrence after lumpectomy
A IR Floe 18 351 E b

— No RT 26% in 5 yrs.

— WBRT (+ Boost) 7% (~4%)

Risk factors

— Margins

— Age

— Lymph nodes status 0; 1-3; >4

— Estrogen receptor status + ve/- ve
— Tumour nuclear grading 1/11/111

— C-erbB2 (HER2) Status +/-

— Tumour size




Risk of Distant Metastasis
e PR AN = 1 R

Age

Histology subtype

Tumour Grade

Tumour size

Chest wall and skin involvement
LN status (0/1-3/4-9/>10)

ER/PR status

Multigene array expression profile
BRCA status



Pathology of breast cancer 1
Ductal carcinomas

Three histopathologic Ductal carcinomas
classes Histologic type of Breast cancer
1 adenocarcinoma cases (%)
1 (0)

. Ductal carcinomas (> 90%) Infiltrating ductal 70-80
2. Lobular carcinomas (~ 3%) Medullary 5-8
3. Special forms of breast cancer Ve ewe aalllefe o)

7850 Tubular 1-2
Papillary 1-2

Intraductal 2—-3



Molecular/Intrinsic Subtyping

Microarray identified gene expression profiles or gene
signatures

— Consistent with the heterogeneous collection of biologically distinct
diseases

“Molecular portrait” first pioneered by the Stanford and
UNC groups (S¢rlie and Perou)

Divides breast cancer into 2 main types, using

5 subtypes:
ER-positive ER-negative
Luminal A HER2 (cerbB2) +
Luminal B Basal-like

Normal-like



Breast Cancer Molecular Subtypes:
Clinical Course and Treatment

Clinical course

Prevailing treatment

HR+/ HER2- 30-38 Indolent endocrine agents
(luminal A) (bone,soft tissue)
HR+/HER2+ 15-24 aggressive antiHER2 agents
or high Ki-67 (viscera) endocrine agents
(luminal B) chemotherapy
HER2+/HR- 8-10 | very aggressive antiHERZ2 agents
(HER2+) (viscera & CNS) chemotherapy
Triple Negative* 15-25 | very aggressive chemotherapy
(basal-like) (viscera & CNS) PARPi promising
BRCA 1/2 mutation <5 moderately chemo (Pt-salts)
aggressive PARPi promising

*Apocrine, adenoid-cystic and low-grade metaplastic tumours are also included in the TNBC
group; these rare subtypes have a very good prognosis




Normal Breast HER2-enriched
LuminalB  Basal-like

Luminal A |

y
ﬂﬂE_l |

= Basal-like
Claudin-low
HerZ-ennched
s | Uminal A
Luminal B Log Rank p=1.9e-07

Months




Genomic Assays for Breast Cancer Prognosis

Oncotype DX Genomic Grade

Mammaprint
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Annual hazard of recurrence’!?

Total

HNodea O
N MNode (+4)

Tumour size <1 cm
- Tumeur size >3 cm

15

10 =

Hazard of recurrence by yeary intervd

1.Saphner T et al. J Clin Oncol 1996; 14: 2738-2746



Basal-like Breast Cancer:
Frequent and Early Relapse

e—o—¢ other (290 of 1421)
e—e—e triple-negative (61 of 180)

0.35

0.30

0.25

0.201

0.15

Hazard Rate

0.101 Higher risk of early relapse

0.05 1 Constant risk of relapse

0.00

Years after first surgery

Dent, Clin Cancer Res 2007
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Case Sharing -Treatment |

e 5/2001 CA 15342-131
* |x: CT thorax; PET/CT scan; MRI brain

— MRI brain — Multiple secondaries



Common Sites of Metastasis

ALIEERY

* Most common
— Bone (~40%)

e Others
— Brain (triple negative; HER2 +)
— Leptomingeal

— Lymph Nodes (Contralateral axilla, SCF, IMC
Medinstinal etc)

— Liver
— Lung
— Soft tissue



Workup for recurrence

Physical examination

Blood Tests: LFT, Tumour markers (CA15.3, CEA,
CA125)

Local and contralateral breast: MMG, U/S breast
(MRI breast)

Metastatic workup: CXR, U/S liver and abdomen
(CT, PET/CT, Whole body MRI, NM/MR Bone scan

Biopsy of metastasis : histological confirmation/
Change of biological marker status



Individualized Therapy and
Personalized Medicine

Individualized Therapy
* Adjusting treatment to the tumor characteristics

* SrEELRERER

Personalized Medicine (i AMEEY GHE)
* Adjusting treatment to the patient characteristics
The right treatment
For the right patient
At the right time

N FE BRI S E ey 7 1]
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Treatment of Metastasis

Aim of Treatment :¥HESUHE Y& iy
Control disease%= 1| {g &7

Prolong life(curative intent for a selected
group) ZEK A A

Relieve symptomsEFFEEAR

Maintain quality of lifefs |34 )HE Z=

LU-UI
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Treatment ||

7/01 — Whole brain RT
Stopped Tamoxifen
9/01 — Herceptin 2mg/Kg weekly
— CA 153 --- >1444
— Vinorelbine 20 mg/M?2 weekly added
— CA 153 -—--- 50
Cont. weekly VBL + Herceptin with GCSF till

10 /2002 MRI brain -1 cm lesion in left cerebellum. Other
lesions regressed

Stereotactic Radiosurgery to cerebellar lesion (16 Gy X 1)



Treatment Il

after 52 courses of VBL + Herceptin, stopped VBL and
continue with Herceptin every 3 weekly and started Femara
2.5 mg q.d.

11/03 CA 153 243

— PET scan /MRI — multiple liver mets; no other systemic
disease

— Restarted on VBL and Herceptin every 2 weekly
— Continue Femara 2.5 mg daily

11/03 —12/04 CA 153 243 ---50

— 07/04 MRI PR of liver mets



Treatment |V

e VBL 1/05 -9/05
— Cont + Herceptin
— 02/05 MRI liver SD
— 02/05 MRI brain - 3 new mets — SRS (16 — 18
Gy )
e 2/2006 CA 153 131

e 5/2006 MBI brain & liver — new lesions



Treatment V

* 9/2006 — pending Lapartinib; cont VBL +
Herceptin ( pt. reluctant to change chemo in
fear of side effects)

* 6/2007 Rapid progression of liver mets —
AST/ALT - > 500

» 8/2007 Switched to Xeloda & Laprtinib



Treatment for Local-Regional Recurrence

7L
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« Surgery (F7
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— Mastectomy(£ A, =V]EE) operability rate 75 — 100%
— 5yrs relapse free survival ({82817 5%) 55 — 73%
— 10 yrs survival rate ({7)5%) 60 - 70 %
— Chest wall recurrence (PEE1E 28%%) < 10%
* Important prognostic factors
— Disease free interval <2yrs. Vs. > 2 yrs.
— Skin involvement
— Lymph node status

— ER /PR stat
— CerbB2 Sta

us
tus

— BRCA1/BRCA2 mutation



Treatment for Local-Regional Recurrence
L5 b B s 1 HY G

* Breast conservative surgery (F3UJER)
— 20% to 30% with residual disease (&= %4)
— Local recurrence ({82%2%2)14 % - 48%

N—

* Re-irradiation (&)
— External beam RT(4MNiE)
— Brachytherapy (3T EEHTET)

— Selected patients; high complication rate
— =SS A R I R R Y




Treatment Algorithm for MBC

MBC
/ \‘

iEE — Ry
7~ N\ | D :
Trastuzumab

PolychemoRx DNA damaging CT
+ anastrozole _, Paclitaxel + Beva Olaparib o

lapatinib + + taxanes —1
I(etfozole) / \ ChemoRx +PARPI
Paclitaxel + Beva Lapatinib + Trastuzumab+

: capecitabine || capecitabine
Single agent chemo

TDM-1, Pertuzumab, Neratinib, mTORI

Metastatic Bone Disease:

Bisphosphonates




Metastatic Bone Disease -
Bisphosphonates in Breast Cancer

64% risk of skeletal complication with no bisphosphonate at 2 yrs
Approx 33% risk reduction with pamidronate
Further 20% risk reduction with zoledronic acid

Additional 18% risk
reduction with

v

64% 43% 34% 27%

Lipton A, et al. Cancer. 2000;88:3033-3037. Rosen LS, et al. Cancer. 2003;100:36-43. Stopeck A, et al. ECCO/ESMO
2009. Abstract 2LBA.



What’s New ?
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o DX8EEArimidex XEVAHE] ; BIHRAEEIEE
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Without visceral metastases With visceral metastases
Fulvestrant 250mg (n=52) Fulvestrant 250mg (n=30)
== Anastrozole 1mg (n=45) L0 == Anastrozole 1mg (n=25)
1.0 7 195
© 0.8 0.8
n
c
= 8_0 6 0.6
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C
S 004 0.4 -
=
=BT
Q ©0.2 0.2 1
S
o o
0.0 | | | | 0.0

| I I | 1
0 200 400 600 800 1000 0 200 400 600 800 1000
Duration of objective response (days)



Faslodex

e Faslodex BEIER ¥ AR IERN
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BOLERO-2: ER* Adv Breast Cancer, Exemestane + Everolimus
After Recurrence or Progression on Anastrozole or Letrozole

e Postmenopausal women with ER+ locally advanced or
metastatic breast cancer with prior recurrence or progression on

v

e 2:1

Z2mMmMI OV g

N =705

< 21 days
prior to day 1

705 patients

Randomize __

Placebo 10 mg PO daily
Bl Exemestane 25 mg PO daily

\/ letrozole or anastrozole

e Stratification by sensitivity to prior hormonal therapy and
\/ visceral metastases

Everolimus 10 mg PO daily
Exemestane 25 mg PO daily

PFS

Survival
ORR
CBR
PS
QolL
Safety

PK
Biomarkers




BOLERO-2: ER* Adv Breast Cancer, Exemestane + Everolimus
After Recurrence or Progression on Anastrozole or Letrozole

median progression-free survival was 6.9 months with
everolimus plus exemestane Vs. 2.8 months with placebo
plus exemestane, (hazard ratio for progression or death,
0.43; 95% confidence interval [Cl], 0.35 to 0.54; P<0.001).

S
C Randomize __|
R_» .
E 2:1
E
N N = 705

< 21 days

prior to day 1

705 patients

Everolimus 10 mg PO daily
Exemestane 25 mg PO daily

Placebo 10 mg PO daily
Bl Exemestane 25 mg PO daily

PFS

Survival
(0]3{4
CBR

)

Qol
Safety

PK
Biomarkers




Does Lapatinib Work in Trastuzumab
Resistant HER2 Positive Cells?



% of patients free from progression*

Independent assessment

Time to progression - ITT population

1001 No. of pts 163 161

1 Progressed or died 49 72

80 - Median TTP 8.4 4.4
| Hazard ratio (95% CI) 0.34, 0.71

60 -

40 A

20 -

0 | | I I I I I

0 10 20 30 40 50 60 70

Time (weeks)



Study Design

ivasive operable
HER2+ BC paclitaxel

T>2cm

R

(inflammatory BC | A S||F

EKC|LIdEd) g s g E trastuzumab
> L]

WVEF250% | D G
M E X

Stratification: I R

Ts5omve. T>5cm| | | v||3
E

*ER or PgR + vs.

ER & PgR - trastuzumab trastuzumab
NO1ve. N2
» Conservative surgery

or not 6 wks + 12 wks 34 weeks

52 weeks of anti-HER2 therapy



Efficacy — pCR and tpCR

o _
=
@ p=0.0001
p=0.001
3B
28
? o p=0.13
X «
= R
o
.D i
L T L+T L T L+T
N=154 N=149 N=‘|52‘ ‘N=15{]*N=145* N = 145*
pCR tpCR
Pathological Complete Response Locoregional (total) pCR

* Excludes 15 patients with

L: lapatinib; T: trastuzumab; L+T: lapatinib plus trastuzumab non-evaluable nodal status

pCR pathologic complete response




Updated Overall Survival in ITT

N =145
Died, N (%) 113 (78]}
Median, months 9.5
Hazard ratio (95% CI) | 0.74 (0.57, 0.97)
Log-rank Pvalue D26

£
®
2
=
n

Patients at Risk

L+T 144 et
L 144 &5




MBC — RCTs After A/T failure in Unselected Patients

Study Pts PFS/TTP 0S

population # months months
Ixabepilone+capecitabine A/T resistant | 752 35vs 14 | 58vs 4.2 12.9 vs
Vs capecitabine! P <0.0001 | P 0.0003 11.1
Ixabepilone+capecitabine AIT 1121 43vs 29 | 6.2vs 4.2 16.4 vs
Vs capecitabine? pretreated p<0.0001 P 0.0005 15.6
Gemcitabine+vinorelbine AIT 252 36 vs 26 6 Vvs 4 15.9 vs
Vs vinorelbine3 pretreated P 0.09 P 0.0028 16.4
Bevacizumab+capecitabine AIT 462 20vs 9 4.9 vs 4.2 15.1vs
Vs capecitabine* pretreated P 0.001 14.5

Thomas et al, J Clin Oncol 2007, 25:5210-17; *Sparano et al, J Clin Oncol 2010, 28:3256-63;
3Martin et al, Lancet Oncology 2007, 8: 219-25; “*Miller et al, J Clin Oncol 2005,23:792-9;



EMBRACE Phase Ill Trial of Eribulin in Heavily-
Pretreated MBC

Patients (N = 762)
* Locally recurrent or MBC

2-5 prior chemotherapies
— 22 for advanced disease

— Prior anthracycline
and taxane

* Progression £6 months
of last chemotherapy

* Neuropathy < grade 2
e ECOG <2

* Global, randomized, open-label
* Primary endpoint: OS
* Final analysis after 422 deaths

Eribulin mesylate
1.4 mg/m?, 2-5 min IV
Day 1, 8 g21 days

Treatment of Physician's
Choice (TPC)

Any monotherapy (chemotherapy,
hormonal, biological) or
supportive care only

— Maedian age 55.2 yrs, 16% HER2+, 19% TNBC, median 4 prior agents

Twelves C, et al. J Clin Oncol 28:7s, 2010 (suppl; abstr CRA1004")



Novel Taxoids: Improved Tubulin Targeting

Profile
ACtIVIty in ACtIVIty in
docetaxel
Microtubule . sitive docetaxel-
stabilization resistant Brain
tumors tumors*

penetration”

/\

m Docetaxel mLarotaxel & Cabazitaxel

*Minimally recognized by P-gp (MDR-1).
Bissery MC, et al. Proc Am Assoc Cancer Res 2000;41:214



PARP inhibition and tumor-selective
synthetic lethality

\'_.'HZAI
PARPi
DMA replication fork
arrest and collapse
Normal BRCA1/BRCAZ2
BRCA1/BRCAZ failure
—_— Impaired HR repair
Y RADSY
— oA Alternative error prone repair
HR-based repair
Chromosome Stability Chromosomal Instability
Cell Survival Cell Death

FamertH sta Nstwre 2005434 817921 Bryant HE et & Nature 205 438 8134917

> 1< mmm 01:28/4827 ) ‘m



Olaparib
A novel, orally active PARP inhibitor
A phase | trial identified olaparib (AZD2281; KU-0059436)

400 mg bid as the maximum tolerated dose' with a signal of efficacy
in BRCA-mutated ovarian cancer?

Most common toxicities: CTCAE g oo TR
grade 1 and 2 nausea and fatigue (ﬁ et :
=

Significant PARP inhibition and

tumor response at olaparib doses
100—400 mg bid

1 Yep | &f & JCha Oncal 2000 25(185) abst 3520 2 Fong P ef & J Ciin Oecod 2008 26( 155) abst 5510

>  ld< mummmm 02:14/4827 Y ‘m



Pooled Efficacy Analysis of
Bevacizumab + Chemotherapy vs
Chemotherapy Alone

Chemotherapy + Chemotherapy Alone
Bevacizumab (n = 1008)
(n =1439)

Median PFS, mos 9.2 6.7

* HR (95% CI) 0.64 (0.57-0.71)

ORR,* % 49 32

Median OS, mos 26.7 26.4

* HR (95% CI) 0.97 (0.86-1.08)

1-yr OS, % 82 77

*Assessed in patients with measurable disease at baseline: n = 1105 for chemotherapy
plus bevacizumab; n = 788 for chemotherapy alone.

O’Shaughnessy et al. ASCO 2010. Abstract 1005.



Types of Drugs for Inhibiting
VEGF-Pathway

e Aflibercept

- ~
e Bevacizumab ) (

Soluble VEGFR

Dr that
>~ ugs decoy receptors

target

circulating VEGF that target

circulating VEGF

TKls that
Antibodies that targt(\e/‘lcrorr;itjrllgple
target VEGFR2 :
(" and VEGFR1 kinases, VEGF

receptors, and
other receptors

e Ramucirumab e Sunitinib,

sorafenib




Tailored Management of MBC

e Hormone receptor status
e HER2 status

Tumor Biology

e Duration of RFI since primary diagnosis
Tumor Aggressiveness ¢ Location of mets (visceral vs non-visceral)
e Extent of metastatic spread (oligo vs polymets)

e Endocrine, biologic or chemotherapy

Prior Adjuvant Treatments :
e Combined treatments

e Oligometastatic disease

e Surgery, radiofrequency ablation, stereotactic
radiotherapy

Feasibility of
multidisciplinary treatments

¢ Preferences
e Symptoms
e Comorbidities




