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Use of CT in ER+ early breast cancer

* Frequency of chemotherapy use for HR+, N— breast cancer from 1997
to 2004 at eight National Comprehensive Cancer Network institutions
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Adjuvant CT vs nil in ER+ and
ER- early breast cancer

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG), Lancet 2005; 365: 1687-1717

Entry age < 50 years: necurrence i oman-years

Entry age < 50 years: breast cancer mortality 'women
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CT vs ET in ER+ patients’ cohorts

ZEBRA (N = 1,640)
Kaufmann M et al.
Eur J Cancer 2003

IBCSG VIII (N = 1,063)
Karlsson P et al.
Ann Oncol 2011

Scottish (N = 332)
Thomson CS et al.
Breast 2002

Scandinavian (N = 732)
Ejlertsen B et al.
J Clin Oncol 2006

TABLE (N = 600)
Schmid et al.
Anticancer Res 2002

GROCTA (N = 504)
Boccardo F et al.
Ann N Y Acad Sci 1993

GABG (N = 331)
Kaufmann et al.
J Clin Oncol 2006

ABCSG (N = 1,034)
Jakesz R et al.
J Clin Oncol 2002

GROCTA 02 (N = 244)
Boccardo F et al.
J Clin Oncol 2000

FASG 02 (N = 776)
Namer M et al.
An Oncol 2006

France (N = 162)
Roché H et al.
Proc ASCO 1996

FASG 06 (N = 333)
An Oncol 2006

G = goserelin; OA = ovarian ablation

CMF x 6
G x 2 years

CMF x 6
G x 24 months
(CMF x 6 — G x 18 months)

CMF x6to 8
OA (oophorectomy)

CMF x 9
OA (RT)

CMF x 6
Leuprorelin x 2 yrs

Tam x 5 years
CMFx6 —>Ex4
(CMFx6 > Ex4+Tamx5yrs)

CMF iv
Tam x 2 years

CMF x 6
G x 3 years + Tam x 5 years

OA (surgery, RT, or G x 2 years) + Tam 30 mg X
5 years
CMF x 6

Tam x 3 years

FEC50 x 6

(FEC50 x 6 + Tam x 3 years
No treatment)

FAC x 6
OA (surgery or RT) + Tam 30 mg x 2 years

Tam 30 mg + triptorelin x 3 years (n = 164)
FEC x 6 (n = 169)

N+; ER+/—

N—; ER+/-

N+; ER+

N+; ER+

N+, ER+,

N+1-3, ER+

N+/—, ER+

N+/—, ER+

N+, ER+/—,
postmenop

N+, ER+

N+, ER+

No difference

No difference

No difference

No difference

No difference

Tam > CT for DFS and OS;

No difference overall;
CMF > Tam for DFS and OS in pts <50 yrs;
TAM > CMF for DFS in pts 250 yrs.

CMF < G + Tam for DFS

No difference

Tam > FEC for DFS

No difference

No difference




Polychemotherapy versus not in ER-poor disease or in
tamoxifen-treated ER-positive disease: 15-year probabilities
of recurrence. Age < 50 years.

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG), Lancet 2005; 365: 1687-1717

Entry age < 50 years, ER-poor: poky dhemotherapy ws not Entry age <50 years ER-posithve: polychemothempy+ tamoxifien v tamoxifen alone
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Polychemotherapy versus not in ER-poor disease or in
tamoxifen-treated ER-positive disease: 15-year probabilities

of recurrence. Age 50-69 years.

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG), Lancet 2005; 365: 1687-1717
Ertry age 50-69years, ER-positive: poly dhemotherapy +mmoifen vs amoxi fen alone

Entry age 50649 years, ER-poor: poly dhemotheraps ws not
(4071 women: 65% node-positive] (11 333 women: 73% node-positive)
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Breast cancer subtypes

Brenton, J. D. et al. J Clin Oncol; 23:7350-7360 2
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Identifying luminal B cancers

Cheang MCU. et al. J Natl Cancer Inst 2009; 101: 736 — 750

Immunohistochemistry (IHC) assay to distinguish luminal B from luminal A tumors

Training cohort of 357 patients subtyped by gene expression profile; ER, PgR, HER2, and Ki67
determined by IHC. best Ki67 index cut point to distinguish luminal B from luminal A: 13.25%

Luminal A: ER+, HER2-, low Ki-67
Luminal B: ER+, HER2-, high Ki-67
Luminal HER2+: ER+, HER2+

Independent prognostic value in a series of 4046 breast cancers

Survival among 976 pts who received adjuvant tamoxifen

Mo, events/Mo. at risk Sy (959 CI)  10-yr (053 CI)
Luminal A 162/584 83 (B0-88) TO (66-T4)
=+ Luminal B 1437303 T2 (ER-TR) 53 (47-50)
== Luminal=HERZ+ 42180 S8 (48-59) 51 (4183}

Cumulative relapse-free survival

Lusminal B va Luminal A lag-rank P = 001
LumiralHERZ+ vs Luminal A log-rank P = 001

5 10 15
Time to first relapse (years)

Cumulative breast cancer-specific survival
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Log-rank P-value: 1.2 x 10-7
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Role of estrogen receptor levels




Adjuvant chemotherapy for postmenopausal

pts with N- tumors: IBCSG IX

Classical CMF x 3 — Tam x 57 months

1669 postmenopausal pts
N-
ER+ (73%) or ER- (23%)
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Adjuvant chemotherapy for postmenopausal women
with ER+ tumors: SWOG-8814 INT-0100

Albain KS, et al. Lancet 2009; 374: 2055-63

/7 WEMERTIEm 2 & (RS 1558 postmenopausal women

CAF x 6 + Tam x 5 years * Node-positive,

\ * hormone receptor-positive
CAF x 6 > Tam x 5 years
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Events/mumber 10-year overall
of patients survival (95% Cl) 3 of patients survival (95% Cl)
—— Combined CAF plus tarmaowifen 4581116 7% (53-60) — Combined CAF plustamextifen  368/1116 65% [ 6H2-68)
groups (CAF-T plus CAFT) groups (CAF-T plus CAFT)
—— Tamoxifen alone 1749361 48% (42-53) L = Tamaxifen alone 145/361 &0 (54-65)
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sunvival (%)

Events/number  10-year disease-free

Disease-free survival (%)

Cwverall
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Numiber at risk
CAF-Tplus CAFT 1116 1018 880 761 533 257 33 1116 1067 963 856 608 293
Tamoxifen alone 361 320 263 223 162 6 17 361 47 32 269 204 91




Adjuvant chemotherapy for postmenopausal women
with ER+ tumors: SWOG-8814 INT-0100

Albain KS, et al. PSABCS 2004

HER2(-), N 1-3(+) ER highly expressed

1.00
1.00

Disease Free Survival
0.50 0.75

Tamoxifen + CAF (n=283, 87 failures)
Tamoxifen (n=102, 34 failures)
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Adjuvant chemotherapy for premenopausal
pts with N+, ER+ tumors: IBCSG 11-93

174 premenopausal pts, ER+ N+ (planned sample size 760), suitable for ET

Ovarian function suppression (OFS) (GnRHa/Surg/RT)

OFS + A,,C, oo X 4

R

* No evidence of benefit from CT, but highly unpowered

DFS % + Standard Error 0S 9% + Standard Error
Pts 5-yr 10-yr 5-yr 10-yr

OFS+Tam 85 84+4 735 94+3 85+4
OFS+AC+Tam 89 85+ 4 71325 9313 88x4

—

80
60 1

40 -

Events HR (95% CI) = 20 - Events HR (95% CI) P
45 1.02 (0.57-1.83) 0.94 24 0587 (0.44-2.16) 0.94
T | | T T | T | I 1 G T T T T T T T T T 1

2 4 6 8 10 0 2 4 6 8 10
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Role of amenorrhea




Adjuvant chemotherapy for premenopausal
pts with N- tumors: IBCSG VIII

/ goserelin x 24 mo

CMF x 6

g0{ — — CMF—Goserslin
—  oseraln

\ CMF x 6 - goserelin x 18 mo

Percent Allve and Diseasa Free

1063 pre-perimenopausal pts, N-
80% ER+, 19% ER-, 1% unknown :
ER+ cohort: T DFS with CMF — goserelin == = e T{”

a a Mumbser at Risk
Benefit largely confined to younger pts (< 40 ys) WFCos 270 268 g_-;”’ 28 187
Sos 27 251 24 208 173

CMF — goserelin clearly prolonged amenorrhea CMF 285 250 242 219 178
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L TN . | 5

—— LMF-gosarelin

T T T T T T T LI I T T T T LI T T L
ar 39 40 41 42 43 45 46 47 48 48 51 52 T T T T T
26 4 i} Bigs T 7
Median Age in Subpopulations
ER-Pasitive Median ER (%) in Subpopulations




Adjuvant chemotherapy and amenorrhea:
NSABP B-30 trial

Swain SM, et al. N Engl J Med 2010; 362: 2053-65

/ ACx4—Tx4 - 5351 pts overall, N+

ACT x 4 * Prospective assessment of menstrual

\ AT x 4

history in 1885 premenopausal pts

Mo. of No. of MNo. of Mo, of
Patients Events Hazard Ratio P Value Patients Events MHazard Ratio PValue

—— Sequential ACT 1753 240 086 vs. concurrent  0.09 — Sequential ACT 1753 388 083 vs. concurrent 0.01

ACT ACT

0,83 vs. doxorubi- 0.03 0.80 vs. doxorubi-  0.001
cin—docetael cin-docetaxel
Dexorubicin-docetaxel 1753 285 Doxorubicin-docetaxel 1753 468

——- Concurrent ACT 1758 278 0.96 vs. doxorubi- 0.67 —-— Concurrent ACT 1758 457 0.96 vs, doworubi-  0.58

cin—docetaxel cin—docetaxel

100 M— >
304 e iterm, 20
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Overall Survival (%)
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Disease-free Survival (%)

T T T
2 4 B
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Impact of amenorrhea:
NSABP B-30 trial

Swain SM, et al. N Engl J Med 2010; 363: 2268-70

12-month landmark analysis (including
women with at least 1 year of follow-up)

Differences are not related to drug doses

Amenorrheic (%)

13 18
Time (months}

A Overall Survival
100

B Disease-free Survival
100

a0 80—

&0 Mo.of Mo of 601

Status Patients Events
— Amenorrhea 1554 192
= = = Mo amencrhea 331 64

Mo. of
Status Patients  Events
— Amenorrhea 151% 0
= = = No amenarrhea iz 103

40 4

Overall Survival (%)

i

Disease-free Surival {3)

20
Hazard ratio, 0.72

| Hazard ratio, 0.65
P= 004

1 P=0.0m
L | T T T T r 1 T T 0 T T T L T T T T T
0 1 2 3 4 5 6 7 o 1 2z 3 4 5 & 7

Years since 12 Mo after Randomization

a0

Years since 12 Mo after Randomization

Mo. at Risk Mo. at Risk

Total 1885 1244 1774 1607 1334 903 B33 07 a Total 1837 17Z1
Amenorniea 1554 1523 1472 1409 1127 766 524 2-1-6
Mo amenorhea 331 321 302 288 207 137 109

1618 1508 1166 786 541 254
Arnenarrhea 1515 1429 1355 1272 996 676 454 215
Mo amenomdhea 322 292 283 236 170 110 &7 49

OS-HR DFS-HR
(amenorrhea vs not) (amenorrhea vs not)
ER+

0.52 : 0.51 <.001
ER- 1.08 .76 0.96 .85




Role of proliferation




Adjuvant chemotherapy for ER+ tumors:
impact of Ki-67. IBCSG VIl and 12-93

Viale, G. et al. J. Natl. Cancer Inst. 2008 100:207-212

Centrally reviewed tumor samples of 1924 pts from:
— IBCSG Trial VIl (premenopause): goserelin x 2 y, CMF x 6, CMF — goserelin x 2y
— IBCSG Trial IX (postmenopause): Tam, CMF x 3 — Tam

No interaction between Ki-67 and treatment
Ki-67 independent prognostic factor but not predictive factor
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Multigene assays to predict
adjuvant chemotherapy benefit

over endocrine therapy




Gene expression signhatures
in breast cancer

Sotiriou, G. et al. N Engl J Med 2009;360:790-800.

Molecular Classification Gene-Expression Prognostic Signatures

70-Gene Recurrence
signature

Basal-like HER2-positive Luminal B Luminal A

Invasiveness

response gene
signature signature

Y

Quantitative measurement of
differentiation and proliferation

. '

Well differentiated/low proliferation Poorly differentiated/high proliferation

| }

Good prognosis Poor prognosis




21-gene recurrence score assay (Oncotype DX) and
benefit from adjuvant CT: NSABP B-20

Paik S et al. N Engl J Med 2004;351:2817-2826
Paik S et al. J Clin Oncol 2006; 24:3726-34

2363 pts, ER+ N-

Tam vs TAM + CMF or MF
651 pts assessable

21-gene assay (Oncotype DX)

Recurrence score:

— likelihood of breast cancer
recurrence within 10 years
from a mathematical function 8 ' i 5 : : y o
combining the expression values Years Years

= i 00 HJT0N00 MI(E) A4 A BT = 18 24000 e B 1SS dE &0n
Of 16_brea8t Cancer—relatEd genes wens 17 !15[61 mI:&?l 187 (220  176(2&] NP6 (3] 54 (30N wess 135 12811) 152 118 :H:I 1M3a TH () 325
and five reference genes.
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ACTH [f-actin]
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— Tam + chamas

Proportion Distant-Recurrence Free
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* Test for interaction between chemotherapy treatment and RS statistically significant (P = .038)
« Significance maintained in multivariate analysis




21-gene recurrence score assay (Oncotype DX) and
benefit from adjuvant CT: SWOG-8814 INT-0100

Albain K et al. Lancet Oncol 2009

» 1558 post-menop. pts, ER+ N+
— Tam
—~  CAFx6+Tam (CAFT)
~  CAFx6—Tam CAF-T)

- 367 assessable for RS e

« CAF-T vs Tam e

Similar outcomes were seen for overall survival and breast-cancer-specific survival
RS by treatment interaction significant in the first 5 years for DFS (p=.029) and for OS (p=.016)
Interaction remain significant after adjustment for clinical and pathological covariates




Trial Assigning Individualized Options
for Treatment (TAILORX).

Preregister |

OncotypeDx assay i
TTE———— F"

Register i

TE——
iy

RS 11-25

Randomly Assigned

Stratification factors: tumor size,
Hormonal therapy menopausal status, planned Chemotherapy +

alone chemo, planned radiation hormonal therapy
— — ;

ARM B -
Hormonal therapy hemotherapy +
alone hormonal therapy

Dowsett M, Dunbier A K Clin Cancer Res 2008;14:8019-8026

A Clinical Cance
== Research




MINDACT (Microarray In Node-negative
Disease may Avoid Chemotherapy Trial)

Which prognostic score (genomic vs clinico-pathological )
better identifies N- patients who need adjuvant chemotherapy?

Evaluate clinico-pathological risk (Adjuvant!) AND 70-gene signature risk

Dizscordant cases

Clinical pathological Clinical pathiological
AND 70-gene signature Clin-Path HIGH risk AMD T0-gene signature

HIGH risk 70-gene LOW risk LOW nisk

Clin-Fath LOW nisk
f0-gene HIGH risk

" ._r
Use Clin-Path risk to decide on . .“Use 7l-gene risk to decide on
adjuvant chemotherapy or not | adjuvant chemotherapy or not

L 4 ki

Mo
chemotherapy

Chemotherapy
All hioromaone
responsive patients
recelve endocrine
therapy




Type of chemotherapy




CT evolution & new agents
EBCTCG Meta-analyses 2005-6

Peto R, et al. SABCS 2007

Breast cancer mortality

10-y gain 4.3% (SE 1.0) 10-y gain 4.3% (SE 1.0) 10-y gain 5.1% (SE 1.6)
Logrank 2p < 0.00001 ' Logrank 2p < 0.00003 | Logrank 2p < 0.00001

Taxane
25.9%

Years

T
10 10

Taxanes >




CT intensification
CALGB / US Intergroup Trials, N+

Berry D et al. JAMA 2006; 295:1658-67

CALGB 8541

CALGBE 9344
Int 0148

CALGB 9741
Int C9741

q2wk
* After adjusting, no significant differences




Benefit from CT according to ER expression
CALGB / US Intergroup Trials, N+

Berry D et al. JAMA 2006; 295:1658-67

ER-negative; Study 8541 ER-positive; Study 8541

RR=0.86 (Hi v Lo)
p=0.35

RR=0.64 (Hi v Lo}
p=0.002

Hi CAF
Hi CAF
Low CAF

Mid CAF
Mid CAF

Disease-free Survival
Disease-free Survival
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: 7 H : 10
12 i Yaars

Sr-negative; Study 9344 ER-positive; Study 9344

RR=0.75
p=0.001
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ER-negative; Study 9741 ER-positive; Study 9741

w RR=0_90
aq3wk p=0.44
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Disease-free Survival
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Taxane-based vs anthracycline-based adjuvant CT
meta-analysis: DFS according to ER status

De Laurentiis, M. et al. J Clin Oncol; 26:44-53 2008

Study or Taxanes Control Weight
subcategory N N ] HR 95% CI

01 ER+

MD ANDERSON 165 143 0.81 0.45to 1.47

CALG B 9344 1,065 1,042 0.91 0.78 to 1.07

BCIRG DO E67 565 0.72 0.56to00.92

ECOG E 2197 1,031 1,042 1.01 0.77 to .33

GEICAM 9906 &03 800 0.66 0.47t00.92

HeCOG 225 226 0.90 063t01.29

NSABP B28 1,098 1,109 0.77 0.65to 0.92

BIG 2-98 Frd 361 0.79 0.60to 1.04

NSABP B27 367 199 g 0.84 083to1lMN

PACS 01 BO2 760 0.81 0.651t0 1.00
Subtotal (fixed effect) 6,544 5.946 083 07610089 P<.00001
Subtotal (random effect) 083 0.76t0089 P<. 0000
Test for heterogeneity: 3*, = 741 (P = .B63], I
02 ER-

MD ANDERSON a7 106 0.91 0.43 to 1.62

CALG B 9344 525 538 10.26 0.60 to 0.87

BCIRG 0O 178 181 .12 0.49 to 0.97

ECOG E 2197 464 468 4.85 0.63 to 1.09

GEICAM 93906 101 102 0.97 0.26 to 0.88

HeCOG 68 n 0.90 0.37 to 1.30

NSABP B28 433 419 746 0.72 to 1.12

BIG 2-98 239 120 2.68 0.66 to 1.16

NSABF B27 235 106 374 0.71 to 1.33

PACS 01 192 222 .28 0.57 to 1.10
Subtotal (fixed effect) 2,502 2,332 38.18 0.72 10 0.87 P <.00007
Subtotal ([random effect) 0.72 t0 0.87 P < .0000
Test for heterogeneity: y*, = 741 (P= .59), F=0%

Total (fixed effect) 9,046 8,278 100.00 0.7610 0.86 P <.00007
Total (random effect) 0.76t0 0.86 P < .00007
Test for heterogeneity: ¥*, = 15.26 (F=.71), F=0%
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Taxane-based vs anthracycline-based adjuvant CT:
Meta-analysis of DFS according to ER & HER2

Ellis P et al; Lancet 2009; 373: 1681-92
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Breast cancer subtypes and response
to docetaxel (BCIRG 001)

Hugh J et al; J Clin Oncol 2009; 27:1168-1176
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Ki-67 and response to docetaxel
in pts with ER+ tumors (PACS01)

Penault-Llorca F et al; J Clin Oncol 2009; 27:2809-15
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Predicting response to
neoadjuvant ADM + PTX

Gianni L et al. J Clin Oncol 2005; 23:7265-77

89 pts RNA from paraffin-

Stage Il embedded core ADM+PTX x 4
breast cancer biopsies

N2
RT-PCR 384 genes

SURGERY:
* 11 pCR (12%)

* 86 genes correlated with
pCR

* Biological categories:

proliferation (MCMBS, Groups of co-expressed genes:
E2F1, MYBL2) ER gene cluster (PR, SCUBE2, ER, NPD0O09, GATA3,

apoptosis (BBC3, BAD, IGF1R, IRS1)
DR4’ '|'|:>53Bp]_) — Jlikelihood of pCR
(FYN and MMP12) TOP2A, FBXO5, MCM2, MCM6, CDC25B)

Drug resistance- — "D likelihood of pCR
metabolism (ABCC5S immune-related gene cluster (including MCP1, CD68,

ALDH1AL, CYP3A4) CTSB, CD18, ILT-2, CD3z, FasL, HLA.DPB1, GBP1)

— D likelihood of pCR




Need for different
chemotherapy regimens?




Adjuvant capecitabine: CALGB 49907

Muss HB, et al. N Engl J Med 2009; 360: 2055-65.
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non-inferiority trial, adaptive Bayesian
design
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The comparisons of capecitabine with AC or CMF were qualitatively the same




Adjuvant capecitabine: CALGB 49907
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Adverse Events CMF Capecitabine
n. PtS (%) n. pts (%) n. pts (%)

Death
>1 G3/4 AE 92 (70) 109 (60) 101 (34)

>1 G3/4 hemat. AE 68 (52) 99 (54) 7 (2)




St Gallen Consensus 2009

Goldhirsch A, et al. Ann Oncol 2009

Chemoendocrine therapy in patients with ER-positive, HER2-negative disease

Relative indications for Factors not useful for Relative indications for
chemoendocrine therapy decision endocrine therapy alone

Higher ER and PgR level

ER and PgR Lower ER and PgR level (250% tumor cells)

Histological grade Grade 3 Grade 2 Grade 1

Proliferation High? Intermediate? Low?

Nodes Node positive (>4) Node positive (1-3) Node negative

PVI Extensive PVI Absence of extensive PVI

pT size >5cm 2cm

Avoid CT-related side-

Patient preference Use all available treatments effects

Gene signature® High score Intermediate score Low score

Ki67-labelling index (e.g. low <15%; intermediate 16%—30%; high >30%); frequency of mitoses;
genetic signatures including proliferative genes.

if readily available, could assist in deciding whether to add chemotherapy in cases where its use
was uncertain after consideration of conventional markers.

If many intermediate criteria are present, they tip the balance toward the use of CT
pT1a pNO ER+ should be offered ET alone even in presence of features indicating CT




Conclusions

The degree of benefit from chemotherapy is not the
same across risk categories, but differs in different
tumor subtypes, even within hormone receptor-
positive tumors.

ER and PgR levels, Ki-67, HER2 expression, grade,
and consideration of recurrence risk, may assist in
selection of pts

Multigene assays may be helpful particularly when
classical pathological features are not useful for
decision

Discussion with the patient and consideration of
patient’s preference pivotal for decision




