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Cancer of the Breast

Delay-Adjusted SEER Incidence & US Mortality
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Articles

@+k Comparisons between different polychemotherapy
regimens for early breast cancer: meta-analyses of long-term
outcome among 100 000 women in 123 randomised trials
Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)

Summary
Lancet 2012;379:432-44  Background Moderate differences in efficacy between adjuvant chemotherapy regimens for breast cancer are plausible,
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Comparisons between different polychemotherapy
regimens for early breast cancer: meta-analyses of long-term
outcome among 100 000 women in 123 randomised trials

Eaty Breast Cancer Triafists” Callsborative Group (EBCTCG)

Summary
Cancet 2003 T 644 4 Mod: diffe in efficacy b dy h herapy regi for breast cancer are plausible,
Putinmd Cvine mdcnddaﬂ’edﬁuhuutchnm"emghtmym:hdm
Dwcember b, 2011

mu;"u‘:::: Methods We undertook individual-patientdata met lyses of the randomised trials ing: any axane-phas-
PP mﬁmdmbnsdwmmhmemmmhuuchmw‘mn(zh“m one anthracydine-
b Mmﬁwm(nm“vmq lophosph and fh il (CMF; n=18000);

i B e T and polych py versus no ch (n-JIM).Tbescheduled&-*soflhaeﬂlmdngsandoﬂbe
gcTCG) h lines d bicin {4) and (E)mwdlod:ﬁuemndadcul—' standard 4AC, and CAF and

Secwtarie, Ol Tril Senvien

CEF. lq-unkbmslmmudtynknnm(lls)mlepomd.

ﬁldl@hﬂhaﬁn‘wchhdambafud th line based control regr
MWWKMQRONSEOMNMW]WMSLIH

trialswith four such extra cydles of a toane counterbalainced in controls by extra cycles of other ortotaxic drugs, roughly
thmmdmg&mwmm!mﬂlo -94, SE 0-06, 2p=0-33). Trials with CMF-treated
howed that standard 4AC and standard CMF were equivalent (RR 0-98, SE 0-05, 2p=0-67), but that
based regi with sub sally hi fative dosage than standard 4AC (eg. CAF or CEF) were
mmmn&rdCMF(llO?‘SSE.ﬂGZp—Oan:kvmm also greater
mortality reductions with CAF (RR 0-64, SE 0-09, 2p<0-0001) than with standard 4AC {RR 0-78, SE 0-09, 2p=0-01) or
shndatdCMF(Rl076 SE.OS 2p<0-0001). In all meta-analyses imvolving tanebased or anthracydline-based
d risk i vlmhﬂkaﬂ'eﬂ:lby*m&lmu- tumour diameter or differentiation
(mohiewpoorkwmwdldﬁ plor stus, or amaxifen use. Hence, brgely
ufap.upuallnnnyuu]w!behnmr h st h
n!xudhbemlha:lrﬂ: some tane phus-anthmodine
iring stem cells) reds i
w&mprwhmwmﬂlym&wkm nthnq'dn:andoﬂmmm

Imerptemlon l&ywmfnﬂ\:m-dmdhmam i d &pa:dcm bsolx
(which, for -esnre"-—“mhrds i with
wymmﬁmpluhmwhwmmmmwa&wm
P hemistry that might help to predict risk, chemasensitivity, or both.

isks with
3 i

Funding Cancer Research UK; British Heart Foundati

UK Medi

h Council.

Introduction
The Early Breast Cancer Trialists’ Collab Group

nmlmzdunmsnc(eg* nodal status, turmnour
diffe ptor [ER] status, use of

(EBCTCG) was established in 1985 to coordinate
individual-patient-level meta-analyses of 2ll randomised

unm&n)aﬁcctﬂl:pmpwmn:lmdlmmmdlmo&m
y in breast cancer recurrence and death.

mals of adjuvant treatments.”* A previous report’ on the
versus no ady and

<y 7Y

based ch h vn!h’ bicin ar

gLy

Methods
Triais

versus CMF (cydophosph h (2]
anl)bmd:dmll:hdong:mmmzandd:dnm
Teview txanes.
Th:presanrrpanmdrmlmmymneuul
nsuhsand the other y trial results,
th: ! of L“"dngdoﬂgeand
mrsugannswhﬂhumyoflhcamhblc patient ar

Methods of trial identification, daa cheacking, analysis,
and involvement of trialists in the interpretation of
results are as in previous EBCTCG reports.” * Information
about each individual patient was sought during 2005-10
from all randomised trials begun during 1973-2003 of:
(1) tane-based versus non-taxane-based regimens (data
for 33 trials, begun in 1994—2&3) (2} any anthracycline-
basad versus dard CM¥

g d or near.

www shebecetcom Vol 79 Februsty 4 2012



Articles

@+k Comparisons between different polychemotherapy
regimens for early breast cancer: meta-analyses of long-term
outcome among 100 000 women in 123 randomised trials

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)

Summary
Lancet 2012;379:432-44  Background Moderate differences in efficacy between adjuvant chemotherapy regimens for breast cancer are plausible,

Interpretation 10-year gains from a one-third breast cancer mortality reduction depend on absolute risks without
chemotherapy (which, for oestrogen-receptor-positive disease, are the risks remaining with appropriate endocrine
therapy). Low absolute risk implies low absolute benefit, but information was lacking about tumour gene expression
markers or quantitative immunohistochemistry that might help to predict risk, chemosensitivity, or both.
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Adjuvant! Online

Decision making tools for health care professionals

Adjuvant! for Breast Cancer (Version 8.0)

Patient Information

Comorbidity: Perfect Health

ER Status: Positive

Tumeor Grade: Grade 2 v

Tumor Size: 11-20cm ~

Positive Nodes: 0 v
Calculate For: Mortality «

10 Year Risk: I-s— Prognostic |

Adjuvant Therapy Effectiveness

Homm:  Tamoxifen (Overview 2000)
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[ 90.3 alive in 10 years.
. 7.9 die of cancer.
B 1.8 die of other causes.

With hormonal therapy: Benefit = 2.4 alive.

With chemotherapy: Benefit = 4.2 alive.

With combined therapy: Benefit = 5.3 alive.

Chemao- 3rd Generation Resimens
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PREDICT Tool: Breast Cancer Survival
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PREDICT Tool: Breast Cancer Survival

Patient name

Age at diagnosis _45

Mode of detection © Screen-detected © Symptomatic © Unknown
Tumour size 14 mm (blank if unknown)

Tumour grade ® 1 ® 2 ® 3 © Unknown
Number of positive nodes 0 (blank if unknown)

ER status @ Ppositive @ Negative © uUnknown
HER2 status @ Ppositive @ Negative @ uUnknown
KI67 status © Ppositive © Negative © uUnknown
Gen chemo regimen © No chemo © Ssecond @ Third

[ Predict Survival ] [ Clear All Fields ] Print results About this tool

Overall survival at five and ten years (percent)
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60- [ Additional benefit of adding adjuvant
chemotherapy to adjuvant hormone therapy

50

B Benefit of adjuvant hormone therapy
Il Survival with no adjuvant treatment

40~
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0- .
Five years Ten years

Five year survival

97 out of 100 women are alive at 5 years with no adjuvant therapy after surgery

An extra 1 out of 100 women treated are alive because of hormone therapy

An extra 1 out of 100 women treated are alive because of hormone therapy & chemotherapy

Ten year survival
93 out of 100 women are alive at 10 years with no adjuvant therapy after surgery
An extra 1 out of 100 women treated are alive because of hormone therapy



I ORIGINAL ARTICLE

Estrogen and progesterone receptor testing in breast
carcinoma: concordance of results between local and

reference laboratories in Brazil
Teste de receptores de estrogeno e progesterona em carcinoma de mama:
concordancia dos resultados entre laboratorios locais e de referéncia no Brasil

Sheila Cristina Lordelo Wludarski', Lisandro Ferreira Lopes', lvison Xavier Duarte’, Filomena Marino Carvalho', Lawrence
Weiss", Carlos Eduardo BacchiV

Pathology Consultancy, Botucatu, Sao Paulo, Brazil

Table 4. Comparison of the concordance results for estrogen (ER) and progesterone (PgR) receptors between reference/central and local
laboratories reported in the literature and by the present study

Viale et al.2 25 countries, 2007 6058/6205 (97.6%) 4202/5237 (80.2%)

Badve et al.”* USA, 2008 694/769 (90.2%) 649/769 (84.4%)
Gelber et al.,”” several countries, 2009 4323/4931 (87.6%) -
Wiludarski et al., Brazil, 2011 (present study) 447/500 (89.4%) 425/500 (85.0%)

Sao Paulo Med J. 2011; 129(4):236-42 239



RESEARCH ARTICLE

HER2 Testing in Breast Carcinoma

Very Low Concordance Rate Between Reference
and Local Laboratories in Brazil

Sheila Cristina Lordelo Wludarski, MD,* { Lisandro Ferreira Lopes, MD, PhD,*
Tacio R. Berto e Silva, MD,* Filomena M. Carvalho, MD, PhD,i Lawrence M. Weiss, MD,}
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FIGURE 1. Frequency of cases per HER2 scores by reference
and local laboratories.



Pacientes com cancer de mama possuem mais chances de ter
receptor de estrogénio negativo na SEGUNDA e SEXTA-FEIRA. o

O Regularspecimen handling M Prolonged specimen handling
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Gene expression patterns of breast carcinomas
distinguish tumor subclasses with
clinical implications

Therese Serlie*P<, Charles M. Perou®9, Robert Tibshirani¢, Turid Aasf, Stephanie Geisler9, Hilde Johnsen®, Trevor Hastie¢,
Michael B. Eisen", Matt van de Rijni, Stefanie S. Jeffreyl, Thor Thorsenk, Hanne Quist!, John C. Matese¢,
Patrick O. Brown™, David Botstein®, Per Eystein Lonning?, and Anne-Lise Borresen-Dale®"

Departments of ®Genetics and 'Surgery, The Norwegian Radium Hospital, Montebello, N-0310 Oslo, Norway; YDepartment of Genetics and Lineberger
Comprehensive Cancer Center, University of North Carolina, Chapel Hill, NC 27599; Departments of *Health Research and Policy and Statistics,
‘Genetics, 'Pathology, 'Surgery, and ™Biochemistry and Howard Hughes Medical Institute, Stanford University School of Medicine,

Stanford, CA 94305; Departments of 9Medicine (Section of Oncology), fSurgery, and *Biochemical Endocrinology, Haukeland

University Hospital, N-5021 Bergen, Norway; and "Life Sciences Division, Lawrence Orlando Berkeley National Laboratories,

and Department of Molecular and Cellular Biology, University of California, Berkeley, CA 94720

Contributed by David Botstein, July 17, 2001
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The New England
Journal of Medicine

Copyright © 2002 by the Massachusctrs Medical Society

VOLUME 347 DECEMBER 19, 2002 NUMBER 25

A GENE-EXPRESSION SIGNATURE AS A PREDICTOR OF SURVIVAL
IN BREAST CANCER

MARC J. vaN DE VIVER, M.D., PH.D., YuponG D. HE, PH.D., LAURA J. VAN ‘T VEER, PH.D., HONGYUE DA, PH.D.,
AucusTINUS A.M. HART, M.Sc., DorieN W. VoskuiL, PH.D., GEORGE J. SCHREIBER, M.Sc., JOHANNES L. PETERSE, M.D.,
CHRIS ROBERTS, PH.D., MATTHEW J. MARTON, PH.D., MARK PARRISH, DOoUwE ATSMA, ANKE WITTEVEEN,
ANNUSKA GLAs, PH.D., LEoNIE DELAHAYE, TONY VAN DER VELDE, HARRY BARTELINK, M.D., PH.D.,

SJoerD RopenHUIS, M.D., PH.D., EMIEL T. RuTtGERs, M.D., PH.D., STEPHEN H. FRIEND, M.D., PH.D.,

AND RENE BERNARDS, PH.D.
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Lymph-Node—Positive Patients
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St. Gallen, High Risk
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PERIL PERSONALIZADO DE CANCER DE MAMA: SYMPHONY

RECONFIRMACAO DE RECEPTORES ER, PR E HER2 - RNA m T‘ﬂ:l,
CargecPring

RISCO DE RECORRENCIA E QT: 70 genes %7/777))/

mammMmaErine®

SUBTIPOS MOLECULARES )
80 GENES PARA SUBTIPOS LUMINAL, BASAL e ERB2. loeprne

Personalized Breast Cancer Genomic Profile



MAMMAPRINT® : VALIDACOES CLINICAS

Validation Study

Country

Reference

Years

Validation of Prediction

MooksS, et al., Ann SurgOncol ,

964

2002 2004 | 2006 2007 2008 2009 2010
. . | A
MammaPrint Discovery — van o6t Veer et al|, MWafure
Primary Validation Study — van de Vijver et al, NEJM 295
Independent European study Buyse et al INCI 302
Dutch patient cohort R de Mesquita et al, Eur J Can 123
|
Prospective Study — de Mesquita et al, Lancet Oncology 427
|
Core Needle biopsies B Mayordomo et al, ESMO Meeting 35
—
Validation in Older US patients = Wittner et al, Clin Cancer Res 100
Validation in 1-3 LN+ patients - Mook et al, Breast Cancer Res Treat. 241
Postmenopausal patients (>61) — Mook et al, (submitted) / SABCS 148
I
Patients treated with Tamoxifen o Kok et al, (submitted) 192
|
German Patient Cohort . Kunz et al, St. Gallen Conference 140
Japanese patient cohort @ Ishitobi et al, Jap Breast Cancer Symp 118
Validation in 4-9 LN+ patients - Saghastchian et al, St. Gallen Conf 167
Neoadjuvant predictive study — Straver et al, Breast Cancer Res Treat 162
|
Predictiveness (Meta-analysis) study | = Bender et al, ASCO 2009 Conference 1,696
|
I

2010

Validado  + de 7,000 Pacientes




FDA CLEARANCE OF MAMMAPRINT®

Nature

Development
70-gene profile

2002
78 patients, LNO, <55yrs
6.4% adjuvant treatment

Metastatic risk within 5 years
by profile; multivariate OR 18

The Mew England

Journal of Medicine

£
T

SIGHNATURE AS & FRE
IN BREAET CARCER
m s, AL P Vom0 S, P L i w Bl
. . s a o W e———T O

NEJM

Validation

.«| 70-gene profile

2002
151 patients
5.2% adjuvant treatment

Metastasis-free at 10 yrs:
low risk 87%,high risk: 44%
5 yrs: low risk 93%,high risk
56%

BMC Genomics

Converting a breast cancer micry
high-throughput diagnostic test
! Armc Flowone Liescw
Ry CF Power!, MNiels Bakx', Jaama ST |
Marc O Warmoes!, Rend Bernands®, L
Ve

nivuska M Clas®

BMC Genomics

MammaPrint
Implementation

2006
reproducibility of and
accuracy of MammaPrint

MammaPerint is Highly
reproducible as a diagnostic tool

ARTICI
Validation snd Climicnl Urility of a 780

Signature for Woemen With Sode Segmiiv

kg bmsirgny Fome) Poity Dl Kabper)

B premad b gy gmasarr ma gk e

JNCI

Independent
Validation

2006
302 patients
no adjuvant treatment

Metastasis-free at 10 yrs:
low risk 90%,high risk: 71%
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GENES MAMMAPRINT SELECIONADOS BIOLOGIA
TUMORAL

Analisk de todo genoma
~25,000 genes

}

70 genes
55 funcao conhecida
15 nao conhecida



MAMMAPRINT® - CASCATA
METASTASICA

Growth and proliferation
Angiogenesis

3. . .
- Local invasion

5. ) ) ) .
. - Survival in circulation
Intravasation

[&] Extravasation 6. Extravasation

Adaptation to
Growth and microenvironment at

proliferation secondary site



MAMMAPRINT INTERRGOGA A CASCATAIMETASTASICA

- IGFBP5, TGFB3, FGF18, ESM1, RARRES3, PITRM1, EXT1, EXTL3, SCUBEZ2,

i i 1ELK, RFC4, WISP1, HRASLS,
Growth and proliferation ECT2 DIAPHS NUSARL.

AKAP2, NDC80, PRC1, ORC6L, CENPA, DCK, CCNE2, MCM6, QSOX2, STK32B

Angiogenesis

CIT™ T2 IrCDDbE Crc10 DI\DRES3
Local invasion CA42BPA,

PALMZ, DCLKZ, NMU, NMUK1, NMUR2

. - Survwal in C|rculat|on \PH3,
Intravasation' 9, TGFB3, ALMZ, DCLK2, AL HMUR2

™I uR UIAFAS, FPALM2, DCLK2,
NMU, NMUR1, NMUR2

AAL ARAA 1T

E =9
xiravasation BB Etravasation  rereamonoiapis

PALM2, DCLK2, NMU, PALMZ2, DCLKZ, NMU, NMUR1, NMUR2
NMUR1, NMUR2

-
1. Adaptation to
- Growth and M RaX microenvironment at

roliferation Y '
P CA7, CDCA7. gecondary site
GMPS, MELK, RFC4, WISP1, HRASL_,
BBC3, DTL, FBXO31, EGLN1, GNAZ,
MTDH FLT1, ECT2, DIAPH3, NUSAP1,
AKAP2, NDC80, PRC1, ORC6L, CENPA,
DCK, CCNE2, MCM6, QSOX2, STK32B



MAMMAPRIN® - CASCATAMETASTASTICA

At both primary tumor site and distant
metastasis site: angiogenesis.
COL4A2, FLT1, FGF18, MMP9, GPR180

At both primary tumor site and
distant metastasis site: cell cycle,
cytoskeleton related biogenesis,
cell death, growth and
proliferation, and modified energy
metabolism.

BBC3, ECT2, QSCN6L1, STK32B, GRHL2,
RASSF7, RUNDC1, DCK, FLT1, EGLN1, EXT1,
GNAZ, HRASLS, EBF4, MELK, MTDH, PITRM
ALDH4A1, AYTL2, OXCT1, PECI, GMPS,
GSTMS3, SLC2A3, CCNE2, CENPA, LIN9,
KNTC2, MCM6, NUSAP1, ORC6L, PRCL1,
RFC4, RECQL5, CDCA7, DTL

At both primary tumor site and distant metastasis site:
adhesion to extra cellular matrix and remodel adjacent
= €xtra cellular matrix, acquire cytoskeleton change and
motility.

MMP9, COL4A2, GPR180, RTN4RL1, GPR126, FLT1, TGFB3, IGFBP5, FGF18,

WISP1, DIAPH3soform a, DIAPH3isoform b, CDC42BPA, PALM2, NMU

Intravasation, survival, transportation and extravasation

of the tumor cells in the circulation
COL4A2, FLT1, MMP9, TGFB3, MTDH, DIAPH3, PALM2, NMU, GPR180

Genes that are known to be involved in early
embryonic development indicate epithelial -

mesenchymal transition phenomenon induced
MMP9, COL4A2, FLT1, TGFB3, IGFBP5, FGF18, WISP1, GPR180, ESML1,
SCUBE2, PITRM1, EXT1, EBF4, ECT2, GRHL2

/

Single cell

At distant meta;:)tasis‘site: mi rdtion, adaption to microenvironment at

secondary site, and’ 6’rmaﬁ0n of micrometastasis and colonization.

MMP9, COL4A2, FLT1, TGFB3, IGFBP5, FGF18, WISP1, DIAPH3 isoform a, DIAPH3 isoform b, PALM2, NMU,
CDC42BPA, GPR180, RTN4RL1, GPR126, BBC3, ECT2, QSCN6L1, STK32B, GRHL2, RASSF7, RUNDC1, D(
FLT1, EGLN1, EXT1, GNAZ, HRASLS, EBF4, MELK, MTDH, PITRM1, CCNE2, CENPA, LIN9, KNTC2, MCMS,
NUSAP1, ORC6L,PRC1, RFC4, RECQL5, CDCA7, DTL



CQrgecprings
ESTUDO E PUBLICACAO




TargetPrint”: ER, PR e HER2

Concordancia
IHC/TargetPrint

— ER regative ER posities 1
0 of 155 1096 BT s
ER: 98% e
(MINDACT) R 5 A o o = A o oa % !
PR regative PR positive Y

PR: 83% PR l.'!l I.'.I!'I D!.E 0.3 l:l!-l I.'.IIJ D!E

o
L]

.7 a8
— HERZ n=gative I HERZ positive !
o 114124 FISH- ¢ ZeFSH & 35
0.10 | HERZ negativa
|
. HEEZ 1| T I T T T T T T 1
HER2 96% 1] Q.1 02 0.3 0.4 Q.5 05 0.7 0.8 a9 1

MINDACT - (Microarray In Node negative Disease may Avoid ChemoTherapy) - Um estudo
prospectivo randomizado comparando a assinatura de 70 genes com os critérios clinico-
patoldgicos na selegdo de pacientes para quimioterapia adjuvante no cancer de mama com 0-3
ndédulos positivos.
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Comparison of MammaPrint and TargetPrint results
with clinical parameters in German patients
with early stage breast cancer

St Gallen high risk (n=10) St Gallen low risk (n=7)

2/10 MammaPrint good prognosis 1/7 MammaPrint poor prognosis



Comparison of MammaPrint and TargetPrint results
with clinical parameters in German patients
with early stage breast cancer

St Gallen intermediate risk (n=123)

. MammaPrint good prognosis
. MammaPrint poor prognosis

43% MammaPrint poor prognosis
57% MammaPrint good prognosis



Comparison of MammaPrint and TargetPrint results
with clinical parameters in German patients
with early stage breast cancer

Adjuvant!Online high risk (n=95) 68% AdjuvantiOnline low risk (n=45) 32%

47% MammaPrrint good prognosis 27% MammaPrint poor prognosis



Comparison of MammaPrint and TargetPrint results
with clinical parameters in German patients
with early stage breast cancer
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Pathological assessment of discordant cases for molecular (BluePrint and MammaPrint) versus clinical subtypes for
breast cancer among 621 patients from the EORTC 10041/BIG 3-04 (MINDACT) trial
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Wik, Mady: 3

Biology has become the main driver of breast cancer therapy. Intrinsic
biological subtypes by expression profiling have been identified.

(based on ER, PR,HER2&KIS7).

Using avallable data (centrally assessed pathology and genomics) from
the MINDACT pilot phase [Rutgers et al. EJC 2011] 621 tumors were
analyzed. Based on BluePrint and Mumma?rinl 4 subtypes are formed:
Luminal A {(Luminal-type/N Print Low Risk); Luminal 8 (L 1
type/MammaPrint High Risk); HER2-type; and Basal-type.

463/483 (96%) of ER/PR+, HER2- patients are classified as Luminal-type by
BluePrint.

44/76 (58%) HER2+ patients are classified as HER2-type by BluePrint.
61/62 (98%) triple negative patients are classified as Basal-type by
BluePrint.

Th recartaton i the resfucrnt popmrty of the st presrss Covtact = glammpe virig et e parrvmse wrepert st Seeibae.
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Molecular subtyping of HER2+ patients

.

e~y

29 out of 76 (38%) clinical HER2+ patients are BluePrint Luminal-
Print these

patients
?owu?maMmmmmab[mMmad,

R and MER2 cinical assessments for Chnical MER2+ and/or
cases.
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Molecular subtyping improves stratification of patients into diagnostically more meaningful risk groups
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Background

* |mproved understanding of the molecular
phenotypes of breast cancer has already
shown prognostic and predictive value and,
when prospectively applied, could have
dramatic implications in establishing a more
personalized approach to the management of
early-stage breast cancer.

* The aim of this study was to evaluate the
implication of accurate molecular subtyping
using MammaPrint and BluePrint in women
with early-stage breast cancer treated at US
Institutions following National Comprehensive
Cancer Network (NCCN) standard guidelines.

Methods

Retrospective study

Frozen tumor samples from 208 patients from two
1S institutions collected between 1932-2010

Median follow up 11.3 years
Clinical characteristics
Median age 56 {range 2829 years)

59% ER/PR# Her2-; 20% HER2+ and 24% triple
negative by locally assessed IHC/FISH

Underwent lumpectomy or mastectomy with
axillary staging procedure (sentinel node biopsy or
ALND|

Microarray based assays
BluePrint (30 gene based assay) discriminates

molecular subtypes: Luminal-type, Basal-type,
HER2-type.

Luminal-type is substratified by Mammaprint
(70 gene based assay):

- Low Risk Luminal A
- High Risk Luminal B

Table 1: Clinical characteristics
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Molecular subtyping leads to the

following reclassification of patients
-13/118 (11%) ER+/PR+/HER2- patients are not

classified as Luminal-type by BluePrint (2 are
HER2-type and 11 Basal-type)

- 24/41 (61%) clin HER2+ patients are not classifisd
a5 HER2-type by BluePrint 16 are Luminal-type
and & Basal-typs)

- 10/49 (20%) triple negative patiants are not
classified a5 Basal-type by BluePrint (4 are
Luminal-type and & HERZ-type)

28 out of 31 reclassified patients have been
centrally re-gssessed for ER/PR/HER2 by IHC/SISH
{see table 2).

Table 2: Re-assessment of 28 discordant cases
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BluePrint reclassification of HER2+ patients

16/41 |3%%) of clinical HERZ# patients are reckassified 2
BluePrint Luminal-type. BluePrint mezsures an index per
subtyne: the highest cometation determines the result
Thee BluePrint indices of these patients indicate them
tohave 2 mived subtype, similar o case 1 Case 253
BlusPrint HERZ-type, showing only 3 cormelation to the
HER2-suitype.

ra

5 year Recurrence Free Survival (RFS)

BluePrint Luminal-type patients have an excellent RFS:
Luminal A: 97% RFS
Luminal B: 38% RFS

il Thaia patlenl gougs Eeledi 1 HERD patlint

Conclusions

This retrospective study showed that Molecular Subtyping
of early breast cancers using Mammaprint and BluePrint
leads to reclassification of 25% (51/208) of tumors with
potential therapeutic and prognostic implications:
- 39% of clinical HER-2 disease should have been treated
with therapies for Luminal-type disease (e.g. endocrine
therapy)
- 20% of clinical triple negative disease could have
been treated with therapies for Luminal and HER2-type
disease (endocrine therapy and trastuzumab-based
regimens)
The use of Mammaprint and BluePrint should be
implemented in the management of primary breast cancer
for the selection of adjuvant therapy in
this era of personalized care.

Those diagnostic platforms allow precision

medicine by accurately predicting the
moalecular phenotype of the disease.




The Amsterdam 70-gene signature predicts outcome in breast cancer patients with 1-3 positive axillary nodes

Mook S, Rutgers EJT, Peterse JL, Nuyten DS, Horlings H, van de Vijver MJ, van ‘t Veer LJ
The Netherlands Cancer Institute — Antoni van Leeuwenhoek Hospital, Amsterdam, The Netherlands
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Fig. 2 The association between
the classification of the 70-gene
prognostic signature and the
pathological response.
Classification of the 70 gene
prognosis signature of each
sample is plotted. Tumors are

Good Prognosis signature &

ordered by their correlation to
the average profile of the good
prognosis group. Patients with a
pCR are indicated by black dots
and patients without a pCR are
indicated by white dots

MammaPrint index

O
® Poor Prognosis signature

O no pCR
@® pCR breast and axilla

Samples



The response to chemotherapy varies in the different molecular
subtypes defined by MammaPrint and BluePrint

n pCR n pCR n pCR n pCR %

Luminal-type/MP Low Risk =
Luminal-type/MP High Risk 67
HER2-type 41
Basal-type 38

Luminal A

Luminal-type/MammaPrint Low Risk

Luminal B
Luminal-type/MammaPrint High-risk

Basal-type

HER2 (ERBB2)-type

1. Straver et al. Breast Cancer Res Treat, 2009
2. 5omlo et al. ASCO, 2009
3. Hess study as part of Krijgsman et al. In press, 2011
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Identification of a low-risk subgroup of HER-2-positive breast
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Figure | Ten-year distant disease-free survival (left) and breast cancer-specific survival (right) according to the 70-gene signature for the 89 HER-2-
positive patients who did not receive chemotherapy or trastuzumab.
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A prospective evaluation of a breast cancer prognosis signature
in the observational RASTER study

C.A. Drukker', .M. Bueno-de-Mesquita®, V.P. Retél’, W.H. van Harten’, H. van Tinteren®, |. Wesseling®, R.M.H. Roumen®,
M. Knauer™®, L). van 't Veer™”%, G.S. Sonke®, E.).T. Rutgers', M.). van de Vijver’ and 5.C. Linn®

The 70-gene signature (MammaPrint™) has been developed on retrospective series of breast cancer patients to predict the
risk of breast cancer distant metastases. The microarRAy-prognoSTics-in-breast-cancER (RASTER) study was the first study
designed to prospectively evaluate the performance of the 70-gene signature, which result was available for 427 patients
(cT1-3NOMD). Adjuvant systemic treatment decisions were based on the Dutch CBO 2004 guidelines, the 70-gene signature
and doctors' and patients’ preferences. Five-year distant-recurrence-free-interval (DRA) probabilities were compared between
subgroups based on the 70-gene signature and Adjuvant! Online (AOL) (10-year survival probability <90% was defined as
high-risk). Median follow-up was 61.6 months. Fifteen percent (33/219) of the 70-gene signature low-risk patients received
adjuvant chemotherapy (ACT) versus 81% (169/208) of the 70-gene signature high-risk patients. The 5-year DRA probabilities
for 70-gene signature low-risk (n=219) and high-risk (n = 208) patients were 97.0% and 91.7%. The 5-year DRFI probabilities
for AOL low-risk (n=132) and high-risk (n = 295) patients were 96.7% and 93.4%. For 70-gene signature low-risk—AOL high-
risk patients (n = 124), of whom 76% (n =94) had not received ACT, 5-year DRFI was 98.4%. In the ADL high-risk group, 32%
(94 /295) less patients would be eligible to receive ACT if the 70-gene signature was used. In this prospective community-
based observational study, the 5-year DRA probabilities confirmed the additional prognostic value of the 70-gene signature to
clinicopathological risk estimations such as ADL. Omission of adjuvant chemotherapy as judged appropriate by doctors and
patients and instigated by a low-risk 70-gene signature result, appeared not to compromise outcome.

Druker CA. Int. J. Cancer 2013
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I-SPY 2: AN ADAPTIVE BREAST CANCER TRIAL DESIGN IN THE
SETTING OF NEOADJUVANT CHEMOTHERAPY

Patient presents with Core biopsy to assess
>3cm invasive cancer patient eligibility

Eligibility determined by:

ER, PR status

HER2 (IHC/FISH, gene expression, protein microarray)
MammaPrint result (from full 44k whole-genome microarray)

MammaPrint Low Risk Result El\cimmaPrint High Risk Result
status

II:lélg;)sitive HER?2 status
ti .
negative Based on results, patients

(Ineligible for I-SPY 2 as these patients would not be

considered ideal candidates for chemotherapy) randomized to treatment.

Patient Ineligible Patient Enrolled

Translational Medicine, Clinical Pharmacology & Therapeutics, 86, 1, 97-100, 2009.




MAMMAPRINT - ST. GALLEN 2009 & 2011
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Wi breast cancer in cases in which the indication for
St Gallen, Switzerland adjuvant chemo-therapy remains uncertain.o
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Goldhirsch et al. (2009) Annals of Oncology (in press)
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