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Clinical Trials against Specific
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Adjuvant chemotherapy in oestrogen-receptor-poor breast %,

cancer: patient-level meta-analysis of randomised trials

Early Beeast Concer Trialists’ Cofaborative Group (EBCTCG)"

Summary

Background The longterm effects of adjuvant polychemotherapy regimens in oestrogen-receptor-poor (ER-poar)
breast cancer, and the extent 10 which these effects are modified by age or tamonifen use, can be assessed by an
updated meta-analysis of individual patient data from randomised trials,

Methods Collaborative meta-analyses of individual patient data for about 6000 women with ER-poor breast cancer in
46 trials of polychemotherapy versus not (nontaGne-based polychemotherapy, typically about six cycles; trial start
dates 1975-96, median 1984) and about 14 000 women with ER-poor breast cancer in 50 trials of tamoxifen versus not
(some trials in the presence and some in the absence of polychemotherapy; trial stan dates 1972-93, median 1982).

Findings In women with ER-poor breast cancer, polychemotherapy significantly reduced recurrence, breast cancer
mortality, and death from any cause, in those younger than 50 years and those aged 50-69 years at entry into trials of
polychemotherapy versus not. In those aged younger than 50 years (1907 women, 15% node-positive), the 10-year
risks were: recurrence 33% versus 45% (ratio of 10-year risks 0.73, 2p<0-00001), breast cancer mortality 24%
versus 32% (ratio 073, 2p=0-0002), and death from any cause 25% versus 33% (ratio 0-75, 2p=0-0003). In women
aged 50-69 years (3965 women, 58% node-positive), the 10-year risks were: recurrence 42% versus 52% (ratio 0.82,
2p<0-00001), breast cancer mortality 36% versus 42% (ratio 0-86, 2p=0-0004), and death from any cause 39%
versus 45% (ratio 087, 2p=0.0009), Few were aged 70 years or older. Tamoxifen had litde effect on recurrence or
death in women who were classified in these trials as having ER-poor disease, and did not significantly modify the
effects of polychemotherapy.

Interpretation In women who had ER-poor breast cancer, and were either younger than 50 years or between 50 and
69 years, these older adjuvant polychemotherapy regimens were safe (ie, had little effect on mortality from casses
other than breast cancer) and produced substantial and definite reductions in the 10-year risks of recurrence and
death. Current and future chemotherapy regimens could well yield larger proportional reductions in breast cancer
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EBCTCG Meta-analysis 2005-06
Breast cancer mortality

Taxanes > Anthra. > CMF > No Chemo.

50 10-y gain 4.3% (SE 1.0) 10-y gain 4.3% (SE 1.0) 10-y gain 5.1% (SE 1.6)
Lorank 2p < 0.00001 Lorank 2p < 0.00003 Lorank 2p < 0.00001
Control
40 36.4% CMF Anthr.

31.3% 31.0%

30

20

% Taxane

+ SE 25.9%
10

0 0 0
Death rates (% / year: total - rate in women without recurrence) & logrank analyses

Peto R on behalf of the Early Breast Cancer Trialists’ Collaborative Group (EBCTCG). Presented at SABCS 2007,
December 13, 2007. San Antonio, TX.
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N=3 Trials

1st generation®21®
PFTUSIA P

N=10.5 Trials N=6.5 Trials N=1Trial

FiInHER(n=1010) TACT(n=4162) BIG2-98 US09735 (n=1016)
HORG (n=750) CALGB9344 (n=3121) (n=2887/2)

MDACC (n=524) NSABP-B28 (n=3060) ECOG2197
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GEICAM9906 (n=1999) MIG-5(n=1055)
PACS-01 (n=999) Anglo-Celtic
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SABCSZ009 #0606 Benefits of Adding Paclitaxel to Adjuvant
Doxorubicin/Cyclophosphamide in Node-Positive Breast
Cancer Depending on HER2 & ER Status:Analysis of Tumor
Tissue Microarrays & IHC in CALGB9344. Berry D et al.
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Relapse-free survival in CALGB 9344; n = 2376
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Role of CTx/Paclitaxel?

ER- ER+

HER2- <— No
paclitaxel
HER24 benefit

Each subset shows a statistically
significant benefit from paclitaxel
with small sample size
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Conclusions / Caveats

TMA-based marker studies are concordant with whole
section analyses

Assessing ER/HER2 is helpful in predicting the benefit of
paclitaxel

Results for overall survival are similar to that of RFS

Whether signatures such as Oncotype DX™ and
MammaPrint® provide predictive value of the benefit of
paclitaxel over that of ER/HER2 is not clear

CALGB 9344 provides 3 distinct subsets, each of which
shows a statistically significant benefit from paclitaxel

Small sample sizes are feasible in phase Il clinical trials
of adjuvant therapy in node-positive breast cancer by
excluding nonresponding patients

ER+/HER2- tumors, representing more than 50% of
breast cancer, receive little of no benefit from taxane-
based chemotherapy, and perhaps not from standard
anthracycline-based therapy

No clinical trial of a taxane has shown a statistical
benefit in ER+/HER2- breast cancer

The incremental benefit of paclitaxel for HER2+ by ER
status may be different in the context of trastuzumab

- LALIANTTOERMEZ3IEA

+ (1 =LA)(Eminority’2 DTS
FTEDDRBRWT YT ILTA
X TOHERH T 8E

- ER+/HER2-"C(XPaclitaxel
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Limitations...

Highly proliferative
Luminal B
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Intrinsic subtypes of BC
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Breast Stem Cell

CK19,p21waf1/CIP1
p|\/|si1 . Breast Ca.

otem Cell/ —m
:) Progenitor? Myoepithial
\ CALLA/CK14
Stem cell ‘.) Bg[s)g}%id
ER+ D8,
D
Luminal B
MUC1/CK18
l HER2
’ Luminal A
Normal MUC1/CK18

ER+ cell Clarke RB, Cell Prolif. 2005
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Serendipity for WHAT?
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Therapy Resistance and
Cancer Stem Cells

« Cancer stem cells may be the ongin of tumor recurrence o moetastasis
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« Combined approach target proliferative cells and cancer stem celis

Chang J. Baylor, presented at St.Antonio 2007
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Chang J. Baylor, presented at St.Antonio 2007

> (EEBEEFECHMELUTEEBD AT/ =EDH. Stem/
Progenitorz (&9 5 Z & [FHFKEL ?




(A=

RILEY @& &
fiﬁi) :

PCR
== 5 .
o —2)+9
BRDseed
—stem cell??

MILEY

Bx ?. .l‘
~ non-pCR
®

> l J true-pCR

201053H9H AEH




#LIEDclonality

Q SHRE S
8

mono-

XIHREDME

Potentials of
poly- O metastasis?

invasion?
JRF Drug-resistance?
FEXIFNE DL

poly-  Clarke RB, Cell Prolif. 2005

201053H9H AEH




AI Ha_]l 2003

IHC(CD44high/
24low. ALDH1)

Mammoshpere

a o

——

shLtEam
To=p"

= WRRIINR

Ho Blue

10 20 30 40 5 6

FiFF i D RE

10 20 30 40 50 60

Side- -pdPtilation

Cell chamberlc & & Migration

201053H9H AEH




@D rRE
- Aldehyde Dehydroganase 1(ALDH1) -

ALDEFLUOR+ cells have stem cell properties

Only ALDEFLUOR + cells

generate mammospheres

in suspension
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Morimoto N et al. Cancer Sci. 100(6) 1062-68,2009
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Morimoto N et al. Cancer Sci. 100(6) 1062-68,2009
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HER2+/ALDH1 | ER+/ALDH]1

HER2-/ALDHI1

Morimoto N et al. Cancer Sci. 100(6) 1062-68,2009
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Stem cell research
-&&iikiimv

CD44'/CD24  ALDH"

Cell line Gene cluster (%) (%) (%)
MCF-7 Lu 0.39+0.15 480+ 049 0.33+0.19
MCF-7/HER2-18 Lu 3.38+027%* 736+ 3.03* [.17+£027*
MCF-7/TAMI Lu 0.87+0.27 2025+023** (0.82+0.26*
Acl/ANAR Lu 6.00+£0.39** 0875+08 045+ 0.07
MDA-MBA-468 Ba 0.00£0.00 029x0.17 7561126
MDA-MB-23 1 Bb 0.00£0.00 803+ 3.86 442 +0.34
GCC-BC4 Lu-like 2021095 |.68 £ 0.94 1.02+0.36
Nakanishi T et al Br. J of Cancer 102(5), 815 - 826, 2010
MCF7
21 MCF7 gl B
SP: 0.2% il 7 &
21 Ay il & &S GAPDH
s NI - ance2
2" g fh w= Notch-1
. w— 3-Cat
off F& EE: Patrawala et al. Cancer Res
o m a Smoothened
B B — 2005; 65: (14), 2005

0 10 20 30 40 S50 &0
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Stem cell research
- Breast Cancer Stem in Cell Lines -

Differentiated cells, Lower self
renewal—= Tumorigenesity |

MCF7 T47D

BT549 DA231 MDA436 BT474

Parental SIS

Basal (BT549, MDA231, MDA436N\and luminal (BT474, MCF7, T47D) breasl cancer cell lines were cullured as
monolayers (lop panel) in standard Yedia or as mammospheres (boltom panel) in non-adherent sphere forming

media. Cultlures were maintained forgeven days and imaged using a bright field microscope equipped with an

Olympus digital camera.
Multipotent cells,Higher self
renewal— Tumorigenesity T

SABCS2009 #502
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“Mammosphere Culture of Established Cell Lines does
not enrich for a more Tumorigenic Breast Cancer Stem

Cell Population.”
SABCS2009 #502
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BEi8iE EBDY1FI2R
-Self-seeding?-

Norton, Massagué: Nature Med 2006
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DTC(Disseminated-tumor cell)

-FREF-

0228BI DS ERREE

(iM1221.37 B2 : PRIE)

@%ﬁCD%%EH’U%retrospective(:’fﬁ%ﬂ“

of%4EZR12.7%

HABFELETF (149.7M vs 86.

5M p=0.0003) . 2477

(162.1M vs 98.7M, p=0.0008) THEICDTCHE4HEHLIARER
Janni W et al. Cancer 103(5):884-91, 2005

81 7HIDRFERE DBEHEC

59
o314 13.2%

i BRd Z prospectivelTHR

oFF (13.7% vs 31.7%, p<0.001) . FEIET (10.9% vs

26.9%, p<0.001) THE g()j-ls-v(\;gng%]bet a% Clin Oncol 15;21(18):

3469-78, 2003

201053H9H AEH



A
0
| =

¢ - &)

d s
c
8
wn
2
©
: )
LZ_ Micrometastases 2005
™
2 0.4-

| 2

¢ % ;9

=. S

5 Z 0.2-
E
2 .
o ) VS
S Braun et al. NEJM 24, 2000

0 12 24 36 48 1(18):
Months after Surgery
No. AT Risk

201053H9H AEH




LB HMRORE
-BRUNOBBOFE-

01 37HIDIRFIIEZFE DBERPEMDI(DTC)Z]
SHESR34%
-I*.IZOWJT“H ERZ2fZMEDRE
*12/20(60%) S /RFF21E TDTCHHER2ZER

AN

H
(=]]]]
e

Tl

i)

Erich F et al. Breast Cancer Research and
Treatment 98: 179-184, 2006

L24F|DBEFREE D MEBRES(CTC)Z1R5Y
e9/24 (37.5%) HIRFEHER2FZ4 TCTCIZHER
4 AD' Trastuzumabiaf&. 3/4(CR1, PR2) &ExhE75%
Meng S et al. PNAS 9393-9398, 2004

Only CK-positive CK / HER positive and Only CK / HER2 positive
cells CK-positive / HER2 negative cells

201053H9H AEH




BR¥EEGBRETONER2ERDOEAL

-BBED SDER-
€n=69
$IRENDIRE TH o IcErt? - BRAEHIDOHER2
DFIR =R

$12%H\ RF-EBEB THER2HKRDEI(L
75%: BEME—MBIE

—
25%: B —Ratt B
HER2+ |HER2—
HER2+ 7/ 2
R
HER2— 6 54

Thery et al. ASCO 2008

201053H9H AEH




‘Normal mammary I"Breast tumor"\ I : '
~ development ~ subtype \Sugnatures 3

Mesenchymal

~

Stem cell (MaSC)

o Claudin-low

.

Bipotent progenitor

ithelial / \ ina
Mygregge:itlgr @ ? ; | tor

Late luminal HER2 | :
progenitor amplicon | HER2-enriched

Differentiated

Luminal

image by Katie Vicari, from Prat and Perou, Nature Medicine, Aug:15(8):842-4 (2009)

Basal-like

201053H9H AEH




B3 D B/HE &Ry

CTC

® L e '
: ‘-‘.\z:;.‘ »
Self-seeding bt et d

Primary tumor
\\ /( ~ feereees TGF 3 CD44+24-
o TR Hh ADLH1
/ o Wnt ABCG/MRD
2\/ \/{ Oct-4 Sphere
| \ 50
CD44+24+ Homing? 5
EMT (Epithelial-mesenchymal DTC(niche?)
transition)

201053H9H AEH




Phase |l TNBC Study: Treatment Schema

Metastatic TNBC
N=120

|
RANDOMIZE |

e

Gemcitabine (1000 mg/m?, IV, d 1, 8) | 21.pay | BSI-201 (5.6 mgkg, IV, d 1,4, 8, 11)
Carboplatin (AUC 2, IV, d 1, 8) Cycle | Gemcitabine (1000 mg/m?, IV, d 1, 8)
Carboplatin (AUC 2, IV, d 1, 8)

\'/

RESTAGING
Every 2 Cycles

ASC® Annual’ 09  * Patients randomized to gem/carbo alone could crossover to
Meeting receive gem/carbo + BSI-201 at disease progression
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PARP Inhibitor Mechanism of Action

1. PLATINUM CHEMOTHERAPY

Inflicts DNA damage via adducts
and DNA crosslinking
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PARP1is Upregulated in TNBC

Gene expression profiling showed that PARP1 was significantly
upregulated in the majority of triple negative breast cancers (n = 50)

TNBC ,

Control ..‘:_-{o' }. S P < 0.0001
| o e S S S v it
0.0 08 10 15 20

PARP1mRNA

(Red Fluorescence Units Normalized to -Glucoronidase)

ASC@ Annual 09

Meeting
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Phase || TNBC trial

n | ORR(%) | CBR(%) | PFS(M) | OS(M)

BSI-201/
Gem/ (42| 48 62 6.9 0.2
Carbo

Gem/
Carbo

44| 16 21 3.3 5.7
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Yes... We are about to witness a revolution'

e 2012!
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Courtesy of Covdon-Carde C_ECCO I3
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By believing in our dreams, we
turn them into reality...

unnres huge“NASA type
Collaborative effort! picart sascs2009
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| HE NEO-BIG PROGRAM 2009-2010

Cutting-edee technologies

\
Proteomics/metabolomics lodern imaging
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