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Triple Negative

HER2+

ER+ Low Grade

ER+ High Grade
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2010 Estimated US Cancer Deaths*®

Men Women
Lung & bronchus 29% 209 200 270.290 26% Lung & bronchus
L ’

Prostate 1% 15% Breast | €=

Colon & rectum 9% 9% Colon & rectum
Pancreas 6% 7% Pancreas
Liver & intrahepatic 4% 5% Ovary
SRERRHIE 4% Non-Hodgkin
Leukemia 4% lymphoma
Esophagus 4% 3% Leukemia
Non-Hodgkin 4% 3% Uterine corpus
yrpharhia 2% Liver & intrahepatic
Urinary bladder 3% bile duct
Kidney & renal pelvis 3% 2% Brain/Other nervous
All other sites 23% S 1ei

24% All other sites

Source: American Cancer Society, 2010.

Source: American Cancer Society, 2010.
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Relapse-Free Survival (probability)

== Basal-like

&

No adjuvant systemic therapy

0.2 .
== HERZ2-enriched
== Luminal A
Luminal B Log-rank P = 2.26e-12
0 2 4 6 8 10
Time (years)
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Carolina Breast Cancer Study (CBCS)
Population-based case-control study

40% African-American / 60% Caucasian

50% under the age of 50 at diagnosis

~1400 cases with IHC for ER, PR, HER2, CK5/6, HER1,
clinical and pathologic data, p53 and BRCA1 mutatio  n data
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0.35
0.301
0.25
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0.101

0.05

0.00

oo+ other (290 of 1421)
e—a—a triple-negative (61 of 180)

Years after first surgery $

%

Sites N Bone Soft Viscera

involved Tissue

TNBC 79 13% 13% 74%

ER+ 123 39% 7% 54%

HER2+ 78 7% 12% 81%
% ( )
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Disease-free survival (years) 1.7 (0-31) 1.6 (0-27) 1.6 (0-31) 2.1 (0-12)
Overall survival (years) 4.1 (0.1-32) 2.8 (0.4-28) 4.3 (0.7-33) 5.4 (0.1-13)
Survival from detection of 8 (0.2-56) 3.7 (0.5-52) 9 (0.6-3.4) 15 (0.2-56)

brain metastases (months)
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Basal-like

Most BRCAL carriers get basal-like breast cancer
but
Most basal-like breast cancers are NOT in BRCAL car riers...

Is BRCA1 pathway abnormal in sporadic (noninherited )

basal-like breast cancers?
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Inherited breast cancer:

 One defective gene copy
carried in a germ cell

e 5-10% of breast cancers

e 50-90% lifetime risk of
disease

 The other BRCA1 allele
generally lost in the tumor

 Shared characteristics with
sporadic basal-like breast
cancer: “BRCAnNness”
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Premen Postmen Premen
AA AA NnonAA
(n=260) (n=321) (n=378)
Luminal A 41% 56% 57% 66%
Luminal B 7% 9% 12% 11%
HER?2 enriched 8% 8% 6% 6%
Basal-like 27% 16% 15% 9%
Unclassified 16% 11% 10% 8%
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O LuminalA B LuminalB B Her2+/ER- [ Basal-like B Unclassified

African (mean age = 45 vy)

African American (premenopausal)

African American (postmenopausal)

White in US (premenopausal)
White in US (postmenopausal)
White in Poland (mean age = 56 vy)

Japanese (median age = 54 y)

0% 20% 40% 60% 80% 100%
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Survival Probability

1 )

African Americans

Whites
1 -
2?7 +- 7= +-
0.9 - -
-
T —— 3‘ "‘1. :‘
_— = Luminal A = g
-l_____:Tlr umina E o . h:._'—}_l
! =} — ! — — — —Luminal A
' e-=---luminalB = -
b= -‘,‘g;,g!ggmed % | l— s == — — = Unclassified
0.7 - b o o — -HER2+/ER- 2 0.7 ) eemeseaa- Luminal B
E l_ Bazal-lika
7] |
Lemem
0.6 - 0.6 - -
L
[ HER2+/ER-
0.5 < 0.5 -
I I 1 I I 1 | I I | 1 I I 1
4 6 8 10 12 14 1] 2 4 ] B 10 12 14
Hazard Ratios for the Effect of Race on Breast Cancer Specific Mortality
HR for race (AA vs. white) HR for race (AA vs. white)
adjusted for age at adjusted for age at diagnosis,
diagnosis and date of date of diagnosis, and stage
diagnosis (95% CI) at diagnosis (95% CI)
Luminal A 1.9 (1.3, 2.8) 1.9 (1.3, 2.9) J
Luminal B 1.4 (0.6, 3.1) 1.3 (0.6, 3.0)
Basal-like 1.2 (0.7, 2.1) 1.3 (0.8, 2.3)
HER2+/ER- 1.7 (0.8, 3.8) 2.2 (1.0, 5.1)
Unclassified 1.4 (0.7, 2.9) 1.2 (0.6, 2.6)
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N=1424, population-

Adjusted OR cases v. controls

Luminal A

Basal-like

_ _ Varying
based N=796 N=225 magnitude _ of
Menarche < 13 1.1 (0.9-1.3) 1.4 (1.1-1.9) effect
> 3 children 0.7 (0.5-0.9) 1.9 (1.1-3.3)

Waist:hip > 0.84 1.5(1.1-1.9) 2.3 (1.4-3.6) Varying

: : direction _ of
First birth < 26 0.7(0.5-0.9) | 1.9(1.2-3.2) u/ oot
Breastfeeding >_ 4m 0.9 (0.7-1.1) 0.7 (0.4-0.9)

If confirmed 68% of basal-like breast cancer in young African-

American women could be prevented through weight co plife]

and breast feeding!




CBCSS3
THE JEANNE LUCAS BREAST CANCER STUDY
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3000 breast cancer cases enrolled 2008-2012

44 counties in NC

50% African-American / 50% Caucasian

50% under the age of 50 at diagnosis
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Classification Residual disease Pa:ZgLoogric;é:(Z;ngllqe)te
Basal -like 47 (58%) 34 (42%)
Claudin-low 29 (67%) 14 (33%)
HER2-enriched 31 (63%) 18 (37%)
LumA 110 (98%) 2 (2%)
LumB 56 (85%) 10 (15%)
Normal-like 13 (76%) 4 (24%)
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Chemotherapy Advances Benefit
Triple Negative

ER Positive

 Docetaxel —

- paclitaxell Same findings
. (ECOG/Geicam)

’Q".‘

» Anthracycline
added to CMF

HER2 NEG

10

No paclitaxel

02
02

No paclitaxel

0.0
0o

HER2 POS

o 2 4 6 8 10 0 2 4 6 8 10
Years Years

(CALGB 9344: AC + Paclitaxel)
Hayes, NEJM 2008; Perez, BCRT 2010; Di Leo, SABCS 2008
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Proliferation Gene Set

(Highly expressed in
Basal -like breast cancer)
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Trial Pop’n Regimen pPCR
Byrski BRCA1+ Non-platinum 90 14 (16%)
BRCAL+ CDDP 75mg/m2 x4 12 | 10 (83%)
Silver Sporadic TNBC CDDP 75mg/m2 x4 26 4 (15%)
BRCAL+ «“ 2 2 (100%)
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Paclitaxel +_ Carboplatin U
N=400 / - R
ER/PR/HER2- Dose-dense G RT prn
Stage AC e
11-111B Paclitaxel +_ Carboplatin R
Breast imaging Breast Breast imaging
Blood imaging Blood
MUGA Blood MUGA

Tumor Biopsy*
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We've won!
We've won!
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ECOG 2100
St -1V breast cancer

HERZ2-negative

N=722
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Which patients got the
benefit?

Paclitaxel weekly + bevacizumab
Paclitaxel weekly

—— Pac. + Bev. 11.4 months

—— Paclitaxel 6.11 months

HR = 0.51 (0.43-0.62)
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PFS (mos.)

L

« E2100: ER/PR-
(HER2-) 47%
improved DFS

e AVADO - similar
findings

0 +
ER-, PR- 233 0.53 (0.40,0.70) 4.6 838 R J
I\, I\ L UJ V.00 \U.\JU, .l..\.h.)} J.Jd L ..U
ER+, 289 0.54 (0.42,0.70) 8.0 144 S -
R&4djuvant chemo237 0.67 (0.51,0.87) 6.5 13.6  om
Nontaxane 328 0.59 (0.47,0.75) 7.7 10.8 -
Taxane 108 0.46 (0.30,0.71) 3.0 120 __ o
Anthracycline 269 054 (0.42,0.70) 5.6 10.7 B
Nonanthracycline 167 0.58 (0.42,0.81) 8.0 13.2 - e
Age 27 - 49 220 050 (0.38,0.67) 55 125 _ g
Age 50 - 64 305 0.56 (0.44,0.72) 6.7 11.3 R
Age 65 - 85 148 0.77 (0.54,1.09) 79 119 I
DFI 0 - 24 months 277 0.60 (0.47,0.77) 4.9 10.3 =
DFI >24 months 396 0.59 (0.48,0.73) 8.2 144 -
< 3 sites 373 0.56 (0.45,0.70) 7.1 1338 -
3 or more sites 300 0.65 (0.51,0.82) 5.6 10.7 =
No visceral disease113 0.63 (0.40,0.97) 7.2 15.7 e
Visceral disease 560 0.59 (0.49,0.70) 5.8 11.0 -
Not only bone 612 0.57 (0.48,0.68) 5.7 11.3 B
Bone only 61 0.61 (0.33,1.11) 13.0 19.7 .
Measurable 492 0.55 (0.46,0.67) 5.6 11.2 B
Non-measurable 181 0.68 (0.49,0.95) 11.4 13.9 - =
Overall 673 0.60 (0.51,0.70)5.9 11.8 - =
0.5 1.0
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13-gene VEGF-signature
Hu et al.,
BMC Medicine 2009
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Estrogen HER?
Receptor
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The basal cluster

iIncludes CK 5, 17,
B crystallin, c-kit efc

expression. /

Molecular target?

54%+ by immunostains

Cell lines EGFR dependent

2 phase Il trials suggest some
activity.
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<Cisp|atin (n=58)
Cisplatin + Cetuximab (n=115)
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Cisplatin Cisplatinum +
Cetuximab
CR 1.7% 1.7%
PR 8.6% 18.3%
ORR 10.3% [3.9-21.2%)] 20.0% [13.1-28.%]
PFS (clinical) 1.5 mos 3.1 mos
PFS (radiographic) 1.5 mos 3.7 mos

Modest improvement but not enough.
Needs selection strategy to pursue further.
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HR= homologous recombination (BRCA1-dependent)

BER=base excision repair (PARP-dependent)
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Olaparib 100 mg Primary endpoint =
po bid Response
54 Stage IV women

e Inherited BRCAL1/2

e Secondary endpoints:
* 0% tumor change

e progression-free
survival

Olaparib 400 mg
po bid
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Metastatic triple negative
120 patients
No more than 2 prior chemo regimens
(except gemcitabine, platinum)

—_— Iniparib +
21-Day o
Cycle Gemcitabine +

Carboplatin

Gemcitabine + Carboplatin*

 Primary goals: Clinical benefit rate, toxicity
e Secondary goals: Response, Progression-free and ove  rall survival

54 3* 14
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Iniparib +
Gem/Carbo Gem/Carbo
(n=44) (n=42)
Objective response 32% 52% 0.02
Clinical Benefit Rate 33% 56% 0.02
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@ NS 53 6

6 1'3)
120
100 | O TNBC BRCA
80 B TNBC non-BRCA
0 Non-TNBC BRCA

Best % change from baseline

-20

—40 i

60 o

—80 Single agent olaparib activity essentially
~100 limited to BRCA mutation carriers



 Response rate = 7% but ONLY
in BRCA1/2+

* Inthese, response = 38%

D

2 T






L

@2



