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ZN=IOINES

e Luminal A/B BYZ|55=
— EYERENZ DT
- BEYRISHE. FERICOWNT
o TRTN M ERIE
— B, FTREE
— ERFGTEHER2FE M ELIE O JA R BB

Luminal BoTYa] ?

ER+/HER2+
ER+/HER2-/Ki67 high
ER low or PR low/HER2-
ER+/Grade 3
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ER+HER2-FIB(C XTI DIEFEEDE )

LR iED LR EDEIGR A BREERD
xR ERE EFEAATHEMER BHER
ER & PgR {ELNER & PRLAL BEULER&PRLAJL
BT L—F Grade 3 Grade 2 Grade 1
HEIEE M (ki67) B (> 30%) FfE (16-30%) ELY (< 15%)
UPZAY: il ¢4 514 (> 41E) R4 (1-318) =3k
LR E R ER HY 7L
REEEE >5cm 2.1-5cm <2cm
BEILIFLUR LTOARBEDNZIT LA S DHEIE
An®HY %R0y
BEFIOTIFAIL  BRIAT FERa7 ERa7

Goldhirsh A et al, Ann Oncol. 20:1319-29,2009.

Luminal A/BEER I DENFNEE
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EnFRIBENICED B8

(cDNA microarray)

av kA= ey |22 AL (RRE) #27 (BH)

£ 518 5 T-mRNA (cONA) ; ; ; g g

EEHENAORL LR 2 :%3 35 gg
$3%3 §£3% 3

BfEF ﬂﬁ?z BEFI
BILEOBETHAA b l': & ¢
ENETLACANE /@ & &

L
YELE=avEed, BEFS  BEFS BETS

FlAAXA=S 0 —THRARE
AV FO=-LOARBLTNS
Bz, YoTNOHZREL
MEFIERAIZ, ELICREBLT
HEFEIRABICHRBRENS.

Subtyping of breast cancer
according to gene profiling

Luminal
¢ |-Hm“’ﬁfﬁ TN

¢
Breast cancer

At least 4 different
disease !!!

Sorlie T, Perou CM et al. PNAS 2001
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3LE LR

(luminal)

CK8/18

Luminal and Basal epithelium

EEHiRa - 57 £ R
(basal)

A % A X 1A A KA

Luminal

Sorlie T, Perou CM et al. PNAS 2001

ER+

60-70%
ER-related genes
CCD1, BCL2
Luminal A, B, C
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Luminal A/B,C

Luminal B,C Luminal A

putative G probein<caupled receplor H0224
acy-Coenzyme A dehydrogenase HESTS2
tor 1 AA291749
factor I
GATA-bindiny JHTAM

9
X:box binding orobein 1 W30128
yte nuciesr factor

463
lymphoid nuclear protein related lo AF4 93580
LIV-1 protein, estrogen regulated H25315
ESTs AM20048
hypothesical protein FLJ11280 NS4608
N-acatyransferase 1 arylamine RS1602
myosin VI AAG25890
myosin VI AAGGI04

Luminal A;  High levels of ERa and its related genes
Luminal B,C; Low levels of ERa and its related genes

Sorlie T, Perou CM et al. PNAS 2001

Probability

o
®

o

=
&

o
(8]

o

OS and RFS based on tumor subclasses
defined with gene expression patterns

(0N RFS
Luminal A
Luminal A
08
p<0.01 £
E 2 ——
Ll . « Luminal B,C T p<0.01
———x o -
04 x Luminal B,C
ot
0.2 1—'
0
0 24 48 72 96 0 24 48 72 06
survival months RFS

X Censored, s | ym A, s Lum B+C, s NOrB-like. mmes Basal ssss FRBB2+

Sorlie T, Perou CM et al. PNAS 2001




Intrinsic subtype (qRT-PCR)

Prediction Analysis of Microarray (PAM)50

n0, no adjuvant systemic therapy
N=710

.. Basal-like

HER2-enriched o

0.8+

0.6

0.44

0.2 = Basal-like
== HER2-enriched

Relapse-Free Survival (probability)

== Luminal A
Luminal B Log-rank P=2.26e-12
T T T T T
0 2 a4 6 8 10

Time (years)

Parker JS et al. JCO 2009

ROR-C

PAM50

ROR: risk of relapse

ROR-S = 0.05+basal + 0.12*HER2 + 0.34*LumA +0.23*LumB
ROR-C = 0.05"basal + 0.11*HER2 + 0.23*LumA +0.09*LumB +0.17*T

1004
0.8 4

Probability of Relapse at5 Years

T T T T
Basal-like HER2-enriched Luminal A Luminal B

ROR-C

Parker JS et al. JCO 2009

NPOE N DAIEERE 201153 H5-6H
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IHCIC K BDEBET IH 1 Tn%E

This defmltlon for Iumlnal B does not |dent|fy all luminal B tumors

because only 30% to 50% are HER2.
The other luminal B tumors in this system would be classified with
Iumlnal A tumors

Microarray-Based Breast Luminal A Luminal 8 HER2+/ER- Basal-like
Cancer Subtype'5. 17

IHC profile ER+and/or  ER+and/or ER-, PR-, ER-, PR-,
PR+, HER- PR+, HER+ HER+ HER-, CK5/6+
and/or HER1+

Carey LA, Perou CM et al JAMA 2006

VAN ;}é
Ki67 index|C &K Dluminal A/BD D48
 Gene expression profile (PAMS50) &Ki67 LI (Ab; SP-6)&% itk
L. luminal A&EBIZH 5B
A Predicting Luminal B @ _RFS(n0, no adjuvant, n=943)
e — e
] g - \\iﬂ
& =
"
S © E © 3 %*m
£ o g o Luminal HER2 Luminal B
- 8
&z ; =
§ No. eventsiNo. atrisk Sy (95% CI) 10-y (95% C1)
%1 | Ki67 LI cut-off value; 13.25% 8 o o g i e
Sensitivity: 72% (95%Cl 59-82%) — LuminalHER2+ 2055 72(61-85) 64 (52-78)
| 7 Specificity: 77% (95% CI 67-85%) s Bt ot
“ T T T
00 02 04 06 08 10 0 5 10 15
1-specificity Time to first relapse (years)
Cheang MCU et al INCI 2009
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New el o . AN
IHC)AIC K DLluminal A/B D58
S O s
ER+/HER2- ER+/HER2+ JAMA 2006
p Carey LA et al
ER+/HER2-/ ER+/HER2-/ ER+/HER2+ JNCI 2009
Ki67 low ki67 high Cheang MCet al
HR high/HER2- HR low/HER2-  HR+/HER2+  Cancer 2010
Bhargava R et al
BMC Cancer 2010
Al Tamimi et al
HR+/HER2- HR+/HER2+ BCRT 2010
/Gradel,2 HR+/Grade3 Dawood S et al
HR high/HER2- HR low or HER2+
/Gradel,2/Ki67 or Grade 3 or
low Ki67 high

BEFEIETOI 71 JUEIHCE
[CRBDEET T TDEO—HER

1) BITERDYTRATDHRE 2) FRITEDENZED
YIS T D —EH

YIE4T IHC PAM 50 LumA LumB HER2 Basal
Luminal A 39% 35%
PAMS50

Luminal B 20% (kie7) 18%

11% (HER2) Lum A 105 30 0 1
HER2 enriched 7% 21% Lum B 23 43 0 0
Basal-like 17% 21% HER2 9 43 23 3
Non core basal 5% Basal 1 2 2 69
Normal-like 5%

WA S5 DN AT BE Capo1=354% TREHT
K =0.6, p < 10E-75

Chia SKL et al J Clin Oncol 28:15s, 2010 (suppl; abstr 508) &Y/ — &K Z 5//H

10



F70E FEREL

= AN SE
Bh X aFk

(=5

NPOiE A MATEHRE 20114F3A5-6H

San Antonio Breast Cancer Symposium — Cancer Therapy and Research Center at UT Health Science Center
December 8-12, 2010

Heterogeneity in Ki67 Response

80

60

40

S
N~
©
X

Luminal A Luminal B

Ellis MJ et al, SABCS 2010 S1-2

y= .
Tumor subtype® Dki67 LI
HR+/HER2- HR+/HER2+ HR-/HER2+ TN
(n=276) (n=16) (n=35) (n=73)
1 n H
03—. i :
08- =
07- '
05 :
05-.
044
03_-
Lk ] Véilcoxon Kruskal-Wallis test;
@ i P<0.0001
0- H H
Median 15.3% 37.2% 49.9% 48.2%
Range 0.5-83.4 59-82.8 15.7-96.3 1.0-97.0
25percentile 6.9% 26.1% 34.4% 30.9%
75percentile 31.5% 50.1% 70.0% 80.8%
Dept. of Breast & Endocrine Surgery, Kumamoto University
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Ki67 Co%8 LJZLuminal A/BEYZJE
DERRRIEZED). EMEHEEDIREY

e Luminal A

— HR+/HER2-, Ki67 < 15%

e Luminal B

— HR+/HER2-, Ki67 > 15%

— HR+/HER2+ (Luminal HER2)
e HR+; ER> 1% and/or PR> 1%
e HER2-; HER2IHC O & 1+ or HER2 FISH-
* n=292 (1993-2007)

RFS; luminal A& B

Luminal A
(ki67<15% and HER2- (n=136))

Luminal B
(ki67>15% and/or HER2+ (n=155))

Log-rank test; p=0.0418

104
03
03—

o7

05 -
log]
03
02
01

on

-

—'*‘“—J‘—%‘j Luminal A(n=136)

Luminal B ki67>15%,
Luminal HER2+ (n=140

(n=16)

Log-rank test; p=0.0991

T T T T T T T T 1
20 40 60 80 100 120 140 160 180

Months after treatment initiation

0

T I T T T T T T 1
20 40 60 80 100 120 140 160 120

Months after treatment initiation

Dept. of Breast & Endocrine Surgery, Kumamoto University
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10+
03 -
08—
07 -
05 -
05+
04
03—
024
0.1 -
oo

N |

Luminal A

(ki67<15% and HER2- (n=136))

Luminal B 07 -
(ki67>15% and/or HER2+ (n=155)) 05
05—
04

Log-rank test; p=0.0246

BCSS; luminal A & B

10

Luminal HER2+ (n=16) Luminal A

03 -
02 -
0.1

— (n=136)
N

| S

Luminal B ki67>15% (n=140)

Log-rank test; p=0.0482

Breast cancer-specific survival

Months after treatment initiation

T T
40 60 80

I 1
100 120

T T 1
140 160 180 [} 20

o0

T 1 1 1 T I T 1
40 €0 80 100 120 140 160 180

Months after treatment initiation

Dept. of Breast & Endocrine Surgery, Kumamoto University

Clinicopathological factors (1)

Luminal Luminal P Luminal LuminalB Luminal B P value
A B value A /HER2- /HER2+
(n=136)  (n=156) (n=136)  (n=140) (n=16)
S 60+13 57+13 n.s. 59 +13 57+12 56+ 13 ns.
FAfE Bl 49 58 n.s. 49 51 7 n.s.
#® 87 98 87 89 9
EEE 23470 J24+14 08 73%¥70 23+11 35:30 0155
n - 106 98 0041 106 90 8 .0091
+ 30(23%) 58(37%) 30(23%) 50(36%) 8 (50%)
Stage | 60 (44%) 54 (35%) n.s.  60(44%) 51 (36%) 3 (19%) ns.
I 70 94 70 83 11
n 6 (4%) 8 (5%) 6 (4%) 6 (4%) 2 (13%)

Dept. of Breast & Endocrine Surgery, Kumamoto University

13



Clinicopathological factors (2)

Luminal  Luminal Lum. A Lum. B Lum.B  Pvalue
A B P value /HER2- JHER2+
(n=136)  (n=156) (n=136) (n=140)  (n=16)
HHEEE  Pap 46 (34%) 77(50%) .0008 46(34%) 68(49%) 9(56%) .0045
Sol 13 (9%) 28 (17%) 13 (9%) 23 (16%) 5 (31%)
Sci 53 (39%) 42 (27/%) 53 (39%) 40(29%) 2(13%)
ILC 7 (5%) 2 (1%) 7 (5%) 2 (1%) 0 (0%)
Muc 13 (9%) 4 (3%) 13 (9%) 4 (3%) 0 (0%)
Others 4 (3%) 3 (2%) 4 (3%) 3 (2%) 0 (0%)
NG 1 95 (71%) 67 (44%) <.0001 95 (71%) 61 (44%) 6 (38%) <.0001
2 39 61 39 57 4
3 2(2%) 28 (18%) 2(2%) 22 (16%) 6(38%)

Dept. of Breast & Endocrine Surgery, Kumamoto University

Luminal A/BZY & Biological markers & (DEShE

ER-related factors

—ER, PgR

— Growth factor receptor signaling
— Other ER-related factors

Cell cycle-related factors

Luminal & Basal markers
* Angiogenic factors

ZRE NPOE N DAIEERE 201153 H5-6H
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HERRRICRITD
ER&E Growth factor receptor & (Dcross-talk
GFR
Non-Genomic .,.
\/

PI3 MAPK
v

ZSHRICRITD
ER¢ Growth factor receptor & (Dcross-talk

HER2
GFR EGFR

Growth

15
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EGFR (HER1)

Growth factor signaling

pMAPK

NCoR1

AlB1

ER-related factors

ERa pSer118

ERo pSerl67

ERP1

FOXA1

16
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Cross-Talk between ER and Growth factor
receptor in breast cancer

HER2
GFR EGFR

ERa pSer118
ERa pSer167

Luminal & Basal markers

CK18/8

17
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Cell cycle regulators

Cell cycle regulators

c-Myc

Cyclin E
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Angiogenic factors

VEGF-R3

Summary

Ki67 T4 $EL T=Luminal BIZA&LEELL

* RFS, BCSSAYAELY

o BEEMNKELU/NEEBREEN L NGHFLY

o EREIREICEITEULA, PREIRMN D, HERZEIE A F LY

« ERé&growth factor receptor&Mcross-talkl 2B 53 5 F F D HFKIF
ar=1 A

o MEH EKEF (HIF-1a, VEGF-R3, COX-2, CD68) X2
HA RS FE #ARE & R F (Skp2, cyclin E, p53, Aurora A) D FEIRAE LY

* Luminal B (HER2-/ki67 high) &Luminal-HER2&IZ K ELEL D

19
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EnFRIETJOD P71V CHEELE
Luminal A/BELZ| S DEYIFHIERE

Luminal A Luminal B Ref.
ERBE:ERF 1A &L Sorlie T, PNAS2001
YA TE R E R F &Ly =18 Hu Z, BMC Cancer 2006
M7 R—XAF &Ly =18 Oh DS, JCO 2006
EGFRESERF By E= A Hoadley KA,

BMC Genomics 2007

PI3KI Y FILESERF KLY = Creighton CJ, BCR 2010
ERENFKBD VAR L—2 &L =R Frasor J, CR 2009
RB LOH &L =0 Hershkowitz JI, BCR 2008

DNA copy number variation in breast cancer

100 T
90 |
80 +
70 H
80 - --
50
40 +
30
20 +He-F--

Frequency (%)

\ I’F\'\/] f

1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516171819 21
20 22

Jonsson et al. Breast Cancer Research 2010, 12:R42

NPOE N DAIEERE 201153 H5-6H
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1 2 3 4 s ] T 8 9 10 n 12 13 1 15 18 17 18 19 202122 X
= A | L
bl | T T g et T T R R T P e S B
E=1 = ™ ‘ 1
2 >~ e "‘—vw*’—wwﬁw'*-“m'—"— T S T S S S e 2
8, roow
5 O e e i s e e e e - =}
is
on | vt e - i v Syt S 1 sinl i B o gk s 1)
All Cluster-group P*
1 2 3 4
n 313 92 40 118 63
Intrinsic subtype
Basal 77 (25%) 37 (40%) 14 (35%) 22 (19%) 4 (6%) <0.0001
her2 62 (20%) 19 (21%) 8 (20%) 27 (23%) 8 (13%)
Luminal A 85 (27%) 16 (17%) 8 (20%) 40 (34%) 21 (33%)
Luminal B 67 (21%) 16 (17%) 9 (23%) 13 (11%) 29 (46%)
Normal 22 (7%) 4 (4%) 1 (3%) 16 (14%) 1 (2%)
Smid M et al, Breast Cancer Research Treatment 2010

Chromosomal instability Cintrinsic subtype

3500

2500

CIN-score

1500 e 1.‘ J .\ |/ ‘.‘ :
ERtal o |
I TIT Ea® L

oo T :}] PO )j T

neg pos no yes basal her2 |umA IlumB normal
ER triple-negative molecular subtypes

Smid M et al, Breast Cancer Research Treatment 2010
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Methylation frequency (%)

DNA methylation Cintrinsic subtype

DNAXFJLIL DHEE DNAAF)LIL LBEFHT
43 14 35 46 17 CpGsite Correlation

ARHGDIB_P148 R -0.31
43 14 35 46 17 CHIBL2_E10_F -0.35

CHI3L2_P226_F -0.48
CXCL9_E268_R NA
GRB7_E71_R -0.24
GSTP1_E322_R -0.31
GSTP1_P74_F -0.24
GSTP1_seq 38_S153_.R -0.29
KIT_P367_R -0.17
LYN_E353_F -0.10
LYN_P241_F -0.17
MMP7_ES9_F -0.09
MYBL2_P354_F -0.01
PEG10_P978_R -0.23
SEMA3B_E96_F -0.05
SEMA3B_P110_R -0.12

Methylation

S
2
[
L] E:L
10+ T T T T T w
Basal- HER2- LumB LumA Normal-
like enriched like gg %g % g Ejg
T we &=
196 subtype specific CpG sites @ IE - =2

Holm et al. Breast Cancer Research 2010, 12:R36

Luminal A/BELZ| I DEYIFHIERE

Luminal BIZAELEESL
« FERTREENEL
— DNA copy number variationZ(\
— DNAAFILIEZ LY
. ;RF;EIE%(D%IE#‘{E»Q IBERFZEAEDOHER
N=1AN
> EREBERFZEMATFILEDY/OR
f—0DH S

o ERELTBEFMEASL

22
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Luminal A/B D%$8 & ENEADRIE

o NDINEE
— Neoadjuvant
— Adjuvant

- LA
— Neoadjuvant
— Adjuvant

Luminal A/B D%$8 & ENEADRIE

o NDINEE
— Neoadjuvant
— Adjuvant

23
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T BU A 7D BT 25 (PAMS0)

Study Design

ACOSOG Z1031 COHORT A

Postmenopausal e T Continued Al therapy
ER+, where possible.
Alired 6-8, _J Letrozole Radiotherapy, chemotherapy
clinical stage discretionary
2and3 \l Anastrozole

http://clinicaltrials.gov/ct/show/NCT00265759

San Antonio Breast Cancer Symposium — Cancer Therapy and Research Center at UT Health Science Center
December 8-12, 2010

Clinical response (%) Breast Conservation (%)

80
70
60
50
40
30
20
10

0

LumA LumB LumA LumB

(n=85) (n=121) MO = Mastectomy only at baseline
Ellis MJ et al, SABCS 2010 S1-2 ML = Marginal for Lumpectomy

24
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MBI D INEE A DRNER (Ki67-based)

N=22, postmenopausal, Als (LET,ANA,EXE) for at least 6 months
Luminal A: ER+/HER2-/ki67<15%, Luminal B: ER+/HER2-/ki67>15%

Luminal A | Luminal B Luminal A | Luminal B
(n=14) (n=8) (n=14) (n=8)

CR,PR 5 (36%)

SD,PD 9 (64%)

5 (63%)

3 (37%)

Fisher’s exact test; n.s.

Dept. of Breast & Endocrine Surgery,

Kumamoto Univ.

Gl

G2

SR IEF RIS
3(22%) 2 (25%)
10 (71%) 5 (63%)
1(7%) 1(12%)

Fisher’s exact test; n.s.

Intrinsic subtype (PAM50) & fiT & TAMD T &

N=786, PAM50

2 Log-rank P=5.65e—10
«©
o
© _

w o

(T

o <
o
N — LumA 111/372
e - LumB 150/329

e HER2 30/64

o | e=== Basal 4/5
e T T T

10 15

DSS

04 06 0.8 1.0

0.2

0.0

Log-rank P=2,35e-07

e _umA 84/372
LumB 126/328

== HERZ2 26/63

=== Basal 3/5

T T T
5 10 15

Nelsen TO et al, Clin Cancer Res 16; 5222-32: 2010
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MEADNWEEZITIC
Luminal A/BELZ| BB DFE(ki67)

Adjuvant TAM alone, n=976
(A) RFS ) BCSS

g

1.0

0.8
08

y

i
"4 Luminal A
N g 1

e

e Luminal A
~“"--'--hr-»mm

0.6
06

Cumulative relapse-free survival

; Luminal HER2 Y
» Luminal HER2 g o
- | . £ Luminal B
o Luminal B e
No. eventsiNo. at risk 5.y (95% CI) 10-yr {95% CI)
o~ | - Luminal A 19584 83 (80-86) 70 (66-74) o #eventsi¥ atrisk S-yr (95% C.1) 10-yr (95% C.1)
o =- Luminal 8 143303 72 (68-78) 53 (47-59) o = Luminal A 1487582 92 (90-9 79 (76-83)
— LuminolHERZ+ 4289 53(4860)  51(4163) - Luminal B 1177303 85 (80-89) 84 (50-70)

— LuminalHER2+ e 74 (85-84) 67 (47-69)

Cumulative breast cancer-specific survival

Luminal B vs Luminal A log-rank P < 001

< | LuminalHER2+ vs Luminal A log-rank # < 001 o | Log-rank Povalue: 12x 10-7
o o
0 5 10 15 0 5 10 15
Time to first relapse (years) Total follow-up (years)

Cheang MCU et al INCI 2009

Luminal A/BE N INE L

o fiTRIN 7 WL
— Luminal A/B% %8 (GEP, Ki67)(&
EEDFRIERFTIEAEL

o fiTEADWEE
— Luminal A/B% %8 (GEP, Ki67)(&
AR MEERDEEDFERRF
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Luminal A/B D%$8 & ENEADRIE

4

- LA
— Neoadjuvant
— Adjuvant

(4]
[« =
o
oc

e bR E DRI E 52381 (PAMS50)

ROR-S = 0.05+basal + 0.12*HER2 - 0.34*LumA +0.23*LumB
ROR-C = 0.05"basal + 0.11*HER2 - 0.23*LumA + 0.09*LumB + 0.17*T

100 0.8
80
o 0.6
o
604 x 5
------------------------------------ N
=
40 2
(=]
2
-------------------------------------- o
0.2
204
o%
o
Basal-ike HER2-enriched Luminal A Luminal B 0 25 50 75

ROR-S

Parker JS et al. JCO 2009

NPOiE A MATEHRE 20114F3A5-6H
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Ki67 B R EEDRNE (pCR)

Ki67 High Low
cut-off value ki67(%) Ki67(%)

Arriola E 25% >> 0.005
EJC 2006

Petit T 99 20% 23 4 0.01
EJC 2004

Colleoni M 485 20% 11 1.4 0.005
BCRT 2009

Nishimura R 148 25% >14 0 0.002
BC 2009

Jones RL 175 Per 2.7-fold >> 0.04
BCRT 2010 increase

fire b EOAE DR A (ki67)

ER+, FEC100x6 cycles, n=177 Petit T et al, BCRT 124:387-391, 2010
Biologic parameters PCR (%) | Univariate Multivariate
Analysis (p value) | analyasis (p value)
Grade 0.02 0.20
2 5
3 19
Ki67 Low < 20% 1 0.01 0.02
Medium 20-29% 8
High > 30% 14
HER2 0,1+ 4 0.02 0.66
2+ 7
3+ 22
ER Low 3-5 28 <0.001 0.0002
Medium 6-7 9
High 8-9 3
PR 0 8 0.49
Low 3-5 11
Medium 6-7 8
High 8-9 4

NPOiE A MATEHRE 20114F3A5-6H
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ER+/HER2-ZEICHITD
ER/PRFELRIAST CpCR
100 T \
@B © © 6 8 0 & Qo
80 ® e ¢ © © |
70 - @80 @ : [ :
47 ¢ !
ER% 60 - ? o v !
50 o @ I I
40 o )
0 N=60
20 PCR; 5 (8.3%)
10 @
36
0 6 o T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100
Dept. of Breast & Endocrine Surgery, PR%
Kumamoto Univ.

=2 T o e
Mt Am T HID
. . . Y — </
intrinsic subtype®B D F>1&(PAMS50)
NCIC CTG MA.12; Adjuvant CT (CMF6 or CEF6 or AC4) -> (TAM or placebo)
ER+; 68%, n=398/672
10— —
-ﬂ_ﬂ“*%-‘i - Normal like
o . EM«—_LuminalA
a = Basal
$ 60~ - Luminal B
HERZ
20 -
; : A
Time (years)
— Lum A Lum8 Her2 — Basal — - Normal
Chia SKL et al, 2010 ASCO annual meeting #508
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Luminal A/BE T &1L ZF BRI (Ki67-based)

CT+TAM, n=196
RFS BCSS

=
E

.0
|

1

© | o | Luminal A
H o
e Luminal A -
R g
S © |
=] . bt et =
“fs-mme Luminal B T
. IS LIS 2 L

<! Luminal HER2 Luminal HER2 - Luminal B

0.4
L

No. events/No. atrisk  S-y (95% CI) 10-y (95% CI)
2687

No. events/No. atrisk  S-y (95% CI) 10-y (95% CI) 87 (80-05) 78 (60-87)

Luminal A 28/87 80 (72-89) 60 (50-79)

-~ Luminal A

Cumulative relapse-free survival
Cumulative breast cancer-specific survival

o~ o~
5 a s 1 = Luminal B 38/84 81(73-90) 58 (48-70)
S = Luminal B 434 63 (53-714) 51(42-63) =1 - s - -
— Lumina/HER2+ 14725 55(3870)  42(2667) — LuminalHERZ: w25 58(4282) 44 28-70)
. Luminal B vs Luminal A log-rank P = 014
Luminal B vs Luminal A log-rank P = .007 ; . _
& LuminalHER2+ vs Luminal A log-rank P = 006 & Luminal/HER2: vs Luminal A log-rank P =001
=N =N
0 5 10 15 0 5 10 15
Time to first relapse (years) Time to death from breast cancer (years)

Cheang MCU et al INCI 2009

Luminal A/BE AR A

o flraTiLEEE
— PAMS50 & ki67 ; pCRD FRIEFD e[ EETEH Y
(=1L, B pCREIFEHLLY)

o {LFEEE
— PAMS50 & Ki67; ¥ EF(Lum A > Lum B).
luminal BTIEEEZDMEIEL
FREWEIT HHETHA
(Oncotype Dx®&ERICMES M IEAER)
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Distant Recurrence at 10 Years

EFREDHRFARFELTD

0.4

0.3

0.2

0.1

0.0

Minimal, if any, Chemo Benefit

Oncotype Dx®

— Tam
= Tam + Chemo
Uncertain Benefit .
: Benefit from
: Chemo
/
//
\ \
\o 10 J 20 30 40 50 }
Y Recurrence Score Y
ear emo benetfi

flirBI A D IEED A BENE
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Neoadjuvant chemotherapy
& neoadjuvant endocrine therapy

|

DFS,0S; Neo CT =AdjCT
Brest-conserving rate

pCR (prognostic factor)

TR R MEED B LY

Down staging

- BFETREZFMRIEEGELANILICHE N S
- IERERERETD
BERICHICESFTERTE
BHICEHBEETL. TRERETS
ESips eSOk LTl
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« JAERIG

* Down staging
- BFTEITRZEZFINAIREELANILICHE/NT S
- AERERERETS

— pathological CR
« BHICEH/BEZITV. PRZHRETD
o IFEFIOERLTME

iR E P EED B LY

EICKDTFRTR

HERE - | ARE FEDBI | A
REE -

IMPACT TAM 108
ANA 113
TAM+ANA 109

ACOSOG EXE 116

71031 LET 120
ANA 119

Olson LET 115

JFMC34 EXE 102

)

HAR

12w

lew

lew
24w

36%
37%
39%

61%
71%
67%
52%
51%

22%
46%
26%

22%
19%
22%
88%
68%

MIBIAN D MEEIC K DEBRTF

ENE | LELMH | BEE
EY-T

31%
44%
24%

68%
72%
90%
92%
77%
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NAC vs. NAET
(APx4 vs. ANA or EXE for 3M)

NAC NAET

Clinical response,

0 0
palpation 63.6% 04.5%
Ultrasound 46% 40% n.s.
response
Breast-conserving 24% 33% 0.058
surgery
PD 9% 9% n.s.

Semiglazov VF et al Cancer. 2007,110(2):244-54

iIBIN D IEDED T 1ER F

E NPOiE A MATEHRE 20114F3A5-6H
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Neoadjuvant aromatase inhibitor for 6 M

MMG
Post NAET %

/" Size 28mm

Clinical response; PR (reduction rate:41%)

Pathological response; Grade 1a Dept. of Breast & Endocrine Surgery,
Kumamoto Univ.

RIEF IR CMBIAN D INEER D F1&

14 pathological response group
:= 5y-RFS 85.9% (n=34)

-:—':J 08 - .IIII:
; dEEp
—_ m
-
= 06 b '? Pathological response:
£ = Grade 2, 13, 1b
g— 04 4 % non-response group Non-pathological response:
= = 5y-RFES 25.5% (n=11) Grade O
~ 02 EmEyyEEEEE)

0 | 2 3 4 5 6 7

Years after neoadjuvant endocrine therapy

Akashi-Tanaka et al The Breast 16:482-488,2007
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NAETRIE DRIBZIZE1E

Case 3 Case 8 Case 14

%

NAETHT

F1if
=

Dept. of Breast & Endocrine Surgery, Kumamoto Univ.

BTN 7D IWNEE A& DbiomarkerDZ 1L,

ER PgR Her2 Ki67
: FAREREN Gomy GTE ; e : ;\a‘ —

90% 60% 1+ 30%

|
70% 3% 1+ 3%

Dept. of Breast & Endocrine Surgery, Kumamoto Univ.
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Ki67, apoptosisdDZZ 1L,

Ki67
147 22 14 -
(2.7-70) (0-20.7) (/1000 cells)
12
10

Apoptosis
15 10
(0-12) (0-2)

&

A\

t-test,

8 -
\ p=0.0623
6

2
0O +—= 0
NAET NAET
Al #®

Ki67 CBERNER (JFMC34:EXE 6M)

70
60
50

40

30 o OPR

Post-treatment Ki67 index

206t

SO Kty
0 10 20 30 a0 50 60 70

Pre-treatment Ki67 index
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Baseline

2 weeks
after NAET initiation

Recurrence-free survival (%)

e survival (%)

100

60 1+~

40 4=

RIS MEART, FETTPOKIe7 & Ttk

v o T

80 1

i

<227

Years since randomization

227-299
23.00
Piepy =07
0 1 4 5 6 7 8
Years since randomization
- ‘—\_LH L—Mﬁ i
1.00-1.99
2.00
0 1 4 5 [ 7 8

Dowsett M JNCI 2007

Wolfgang Eiermann, Mitch Dowsett

P024 trial

For Test set

(Neo LET for 4 M) —>

Outcome Prediction for Estrogen Receptor-Positive
Breast Cancer Based on Postneoadjuvant Endocrine
Therapy Tumor Characteristics

Matthew J. Ellis, Yu Tao, Jingqin Luo, Roger A'Hern, Dean B. Evans, Ajay S. Bhatnagar,
Hilary A. Chaudri Ross, Alexander von Kameke, William R. Miller, lan Smith,

J Natl Cancer Inst 2008;100:1380-1388

Predictive

factors

IMPACT trial

—> (Neo ANA for 4 M)

For validation set
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The preoperative endocrine prognostic index

(PEPI)

Pathology, biomarker RFS BCSS
status HR Points HR Points
Pathological tumor size

T1/2 — 0 — 0

T3/4 28 3 4.4 3
Node status

Negative - 0 — 0

Positive 3.2 3 3.9 3
Ki67 level

0%-2.7% (0-11) — 0 — 0

>2.7%-7.3% (1-21) 1.3 1 1.4 1

>7.3%-19.7% (2-3t) 1.7 1 2.0 2

>19.7%-53.1% (3-41) 22 2 2.7 3

>53.1% (>41) 29 3 3.8 3
ER status, Allred score

0-2 28 3 7.0 3

3-8 — 0 —_ 0

PEPI score; 0 ~ 16

Kaplan —Meier Estimate >

PEPI score —fliBIA D INEE B D F1E

RFS By Risk Group in P024

5

10 {

(=3
o

08

o
o

06

04

(=4
k>

02

Kaplan —Meier Estimate =
s

= Group1 ~— Growp2 — Group 3 |

=]
t=1

Mo p % % € ®@ 7 8 %
Relapse Free Survival (Months)

Group 1 = PEPI score 0
Group 2 = PEPI score 1-3
Group 3 = PEPI score 4 or more

BCSS By Risk Group in P024

o= Group1 == Group2 = Group 3

0

B 24 3 8 &0 N7 % %
Breast Cancer Specific Survival (Months)
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TTJHJW /M\E/EUDQB'D

Down staging ==*=====" @)

- B ETREZFMAIRRGLANILIZHENT S

- AERTFEREHRETD
BERIGEICESFTERTHE

— pathological CR =r====srrus X

— Ki67, PEPI score, pathological response ======="- A
BHICE2HBEETVD. TREREITSD -0
RERN OB --ve e FRPREERL ~NIL

firBIN DS ZRUNE
ERBZMHEHERZ2BZ M2 4=
X9 DIEEREES
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San Antonio Breast Cancer Symposium — Cancer Therapy and Research Center at UT Health Science Center

December 8-12, 2010

NPOiE A MATEHRE 20114F3A5-6H

Study Design

ACOSOG Z1031 COHORT A

Postmenopausal
ER+,
Alired 6-8, _.‘ Letrozole

clinical stage
2and3 Anastrozole

Exemestane

Continued Al therapy

where possible.
Radiotherapy, chemotherapy
discretionary

http://clinicaltrials.gov/ct/show/NCT00265759

San Antonio Breast Cancer Symposium — Cancer Therapy and Research Center at UT Health Science Center
December 8-12, 2010

Outcome prediction for ER+
Breast Cancer

Pre-treatment
assay

—_— D

On-treatment
assay

—> 0
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San Antonio Breast Cancer Symposium — Cancer Therapy and Research Center at UT Health Science Center
December 8-12, 2010

Outcome prediction for ER+
Breast Cancer

PEPI

f t

Biopsy

Excision

San Antonio Breast Cancer Symposium — Cancer Therapy and Research Center at UT Health Science Center
December 8-12, 2010

Factor Percent Wald Odds Ratio Multivariate
PEPI 0 p value (95% CI) Odds Ratio

Clinical T size

T2 . 1.41 (0.60-3.30)
T3iT4ac

Clinical nodal status

positive i 1.94 (0.80-4.70)
negative

Baseline HER2

(local testing)
negative 17.4% 1.54 (0.34-7.05)
positive 11.8%

Baseline Ki67

=10% 2.61 (1.18-5.78)
>10%
Baseline Histo Grade

Grade | 1.17 (0.47-2.97)
Grade I/l

Baseline ER Score (central
testing)

Allred 6-8 1.06 (0.34-3.32)
Allred £5

Intrinsic subtype

LumA 85 271% 0.004 2.99 (1.42-6.31)  2.99 (1.42-6.31)
LumB 121 10.7%

42



F70 PEFIERE NPOE N DAIEERE 201153 H5-6H

San Antonio Breast Cancer Symposium — Cancer Therapy and Research Center at UT Health Science Center
December 8-12, 2010

Heterogeneity in Ki67 Response

Luminal A Luminal B
Ki67 Responders Ki67 Responders

San Antonio Breast Cancer Symposium — Cancer Therapy and Research Center at UT Health Science Center
December 8-12, 2010

Heterogeneity in Ki67 Response

Luminal A Luminal B
Ki67 Non-Responders Ki67 Non-Responders
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San Antonio Breast Cancer Symposium — Cancer Therapy and Research Center at UT Health Science Center
December 8-12, 2010

Evolvi ng Approach Al therapy

alone?

Lum A or Ki67 low

H-B-

PEPI>0
Clinical
investigation

San Antonio Breast Cancer Symposium — Cancer Therapy and Research Center at UT Health Science Center
December 8-12, 2010

Evolving Approach A therapy

alone?

Lum A or Ki67 low

H-B-

GENOMIC
ANALYSIS

NPOiE A MATEHRE 20114F3A5-6H
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San Antonio Breast Cancer Symposium — Cancer Therapy and Research Center at UT Health Science Center

December 8-12, 2010

Conclusions
Neoadjuvant aromatase inhibitor therapy effectively
promotes breast conservation and provides a very
rich context for biomarker research

A neoadjuvant trial should be mandatory preliminary
data before embarking on large and expensive
adjuvant studies that compare endocrine agents

Luminal A and Luminal B tumors are both endocrine
responsive but Luminal A is enriched for PEPI-0

patients who mayv do sufficiently well on Al alone.

Cellular heterogeneity in endocrine responsiveness
can be addressed by profiling the tumor after a
period of aromatase inhibitor treatment.

N-SAS BCO6 (NEOS) : Study design

Postmeno. ER +. HER2-, NO case
N=1,700

PI: Hiroji Iwata

Investigator driven therapy

— PD (surgery, chemo, endocrine)

LET 6M —
CT—LET 4.5Y
CR
> PR —>{ S —{ R
SD LET 4.5Y

Primary endpoint; DFS
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MINDACT & TAILORx vs. NEOS

o
A
ST 5 2 — & (E580) g @r)
STl & 5 BEEET
B EE S Z\
BELOBERE B Bz

ENat b

 Luminal A/B BV
— EYFEENZDONT
- BEYRIGIE. FERIZDONT
o ITRIRS pERIED ATRETE
— TR W EEDEB
— NEOSDEE %
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