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Benefit of Extended Adjuvant
amoxifen in ATLAS and aTTom

L

Breast Cancer Overall Survival
Mortality

Years5-9  0.97 (0.84-1.15) 0.99 (0.89-1.10)

0.75 (0.65-0.86)*  0.84 (0.77-0.93)*

Allyears  0.85(0.77-0.94)*  0.91 (0.84-0.97)*

* P < 0.05 favoring 10 years

Gray et al, ASCO, 2013



Benefit of Extended Adjuvant
etrozole in MA-17
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Annual risk of recurrence by
hormonal receptors

&
W

—&— ER+ (n=2257)
ER- (n=1305)

&
N

&
b

)
e
©
e
T
—
©
N
©
=
@
Qo
c
5
e
—_
=
Q
<
o

N
Y

Years
* A large proportion of breast cancer recurrences occur =5 y postsurgery

B

* The annual risk of late recurrence is higher in ER+ tumors

Saphner et al. J Clin Oncol. 1996:14:2738.




Some Potential Factors to Support Use of
Extended Adjuvant Endocrine Therapy

igher stage at diagnosis

imited or absent toxicity

e Absence of life-threatening comorbidities
eYounger age

ePatient preference

eBiomarkers for late recurrence?



* Potential Molecular Tests for Late Recurrence

Test Abbreviation | Description
Clinical Treatment CTS T, N, grade, age,
Score treatment
Immunohistochemical | IHC4 IHC for ER, PR,
Score 4 Ki67, HER-2
Oncotype Dx RS 21 gene assay
Prosigna Risk of ROR PAMS50

Recurrence

| Breast Cancer Index | BCI HOXB13/IL17BR
EndoPredict EPCIin 12 gene assay

Adapted from Sestak et al, J Clin Oncol, 2014



* definisce la capacita di un determinato test di

nel caso specifico il rischio di ricaduta a distanza o di morte a 5-10
anni dopo la chirurgia in pazienti con diagnosi di carcinoma
mammario operato. Esso si riferisce all’abilita prognostica del test e
coincide con la sensibilita e la specificita clinica.



Utilita clinica

e definisce la capacita del test di discriminare le pazienti che possono
trarre un maggior o minor beneficio clinico da un determinato
intervento terapeutico, nel caso specifico il beneficio derivante dalla
chemioterapia adiuvante in pazienti con carcinoma mammario
operato. Viene valutata attraverso i seguenti outcome:

- L'impatto del test sul decision-making
- L’abilita predittiva del test
- L'impatto sulla qualita di vita



Utility of prognostic genomic tests in breast cancer
practice: The IMPAKT 2012 Working Group
Consensus Statement’

H. A. Azim Jr', S. Michiels', F. Zagouri¢, S. Delaloge3, M. Filipits?, M. Namer®, P. Neven®,
W. F. Symmans’, A. Thompsong, F. André®”, S. Loi'™ & C. Swanton®10

EndoPredict

Validita analitica Convincente Convincente Necessita di ulteriori Necessita di ulteriori
dati dati
Validita clinica Convincente Convincente Necessita di ulteriori Necessita di ulteriori
dati dati
Non convincente Non convincente Non convincente Non convincente

Ann Oncol 2013
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Validita analitica Necessita di ulteriori
dati

Validita clinica Necessita di ulteriori
dati

Non convincente Non convincente

Ann Oncol 2013
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Imaging, Diagnosis, Prognosis

Research

A New Molecular Predictor of Distant Recurrence in ER-Positive,
HER2-Negative Breast Cancer Adds Independent Information to
Conventional Clinical Risk Factors

Martin Filipits", Margaretha Rudas®, Raimund Jakesz®, Peter Dubsky®, Florian Fitzal®, Ghristian F. Singer®,

Gene |Full name GO terms (biclogical process) Assoclation with ER
symbol expression
AZGP1 alpha-2-glycoproten 1, |ceil adhesion comelation with ER
zinc-binding uLStS]
BRCS |bacufowral IAP repeat- |anti-apoptos:s
containing 5
cell divsion
cytokmesis
G2/M transition of malotic cell cycle
estabishment of chromosome
|localization
[DHCRT  |T-dehydrocholestert  |cholesteral baosynihetic process
. reductase
LEST interteukin 6 signal cytokne-mediated signaling pathwary  |coreguiated with ER |
|transducer JiLs14)
leukemia inhibitory factor signaiing
pathway
negatre regulation of interleukin 6-
mediated signaling pathway
posdive requiation of cell prodderation
posaive requiation T cell prolderation
posative regulation of JAK-STAT
cascade
= response {o cytokine stimulus
MGP matax Gla proten regulation of transcnption (no induced by estrogen
- expenmental ewdence) LS15]
RBBPS retinoblastoma binding | DNA repair comelation with ER
L [peotein 8 [LS16]
STC2 stanniocaicin 2 cell-cell sxgnaiing (no expenmental coreguiated with ER
o evwdence) LS14]
UBE2C ubsquitm-conjugating  |ubiquitin-dependent proten catabolic
erzyme E2C process
protesn uiqutination
exit Fom miloss
ve regulation of exit from mitos:s
cychn catabolic process

I} Table 58. Baseline charscierstics of patients from ABCSG Trials § and & according

to EP risk groups

Taotal EF score=5 | EP score » 5
Characteristic n=1702 m= 832 n= 870 F*
Age 0.88
Median, years §3.8 §3.8 53.8
Range. years 41.5 - 20.7 45.5 - 20.7 41.5-280.5
=50 years 579 [24%) 278 [24%) 300 [35%)
=30 years 1123 (68%) | 552 (G7%) 570 (59%)
Tumor size 0.0:2
22 cm 1136 (67%) | 582 (T0%) 554 (543
=2 cm - 25cm 533 [32%) 230 [(25%) 300 (359%)
=8om 2T [2%) 11 (1%) 16 [2%:)
Modal status 0.01
Megative 1165 (68%) | 592 (T1%) 573 (59%)
1 - 3 positive nodes 454 [27%) 211 (25%) 243 (28%)
=4 positive nodes 53 [5%) 28 [3%) 54 [5%)
Tumor grade =0.00
G AT [(22%) 225 [(27%) 154 [183)
G2 1252 (T4%) | 59T (T2%) 955 (75%)
=3 99 [4%) 1%} G0 [T%)
Linknown 2 (0.1% 1 (0. 1% 1 (0.1%
Estrogen receptor
Lo 177 (10%) T (10%) BE [11%)
Mediurm 553 (33%) 253 [(31%) 284 (34%)
High B7T2 (57%) 404 [(550%) 472 (55%)
Progesterone receptor
Megative 353 (21%) 138 (17%) 214 [25%)
Lo 285 [(17%) 118 [14%) 176 (209
Mediurm 582 (33%) 283 [(35%) 259 (31%)
High 482 [(258%) 281 (24%) 211 [(249%)
KigT (m =1638)
=11% 1271 (78%) | 732 (92%) 530 [(54%)
=11% 38T [(22%) 53 [B%) 304 (389
Adjuvant therapy 0.8e
Tamaxifzn 1029 (51%) | 409 (60%) 530 (51%)
Tamoxifen+Anastrozole | G732 [(40%) 333 (40%) 340 (363
Adjuvant!Online 0.004
Lo risk 243 [(50%) 245 [(54%) JET [(49%)
High risk 253 [(51%) 3BG [46% ) 4732 (549




WHICH GENES ARE TARGETED?

12 GENES ARE MEASURED IN TRIPLICATE ' GOOD ASSAY
PCR AMPLICONS 68-157 bp DESIGN

|

& 3 NORMALISATION GENES I

DHCR7, BIRCS, UBE2C

3 PROLIFERATION GENES
0 AZ1,CALM2,RPL37A

STC2, AZGP1, IL6ST, RBBP8, MGP

I S ER SIGNALING GENES
HBB

1 DNATARGET GENE I




Endopredict
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% Low vs. high HR (95% C1) P{LogRank)
— o | EPohn 599 (3 94.9 11) <0.0001
0 2 4 6 8 10
Follow-up time [years)
Number at risk
EPclin low 546 530 514 493 454 253
EPclin high 382 362 329 286 238 125

EPClin low

EPClin high

«EPclin identified a low
risk group of patient who
may be spared
chemotherapy»

And hormonal therapy?



Limitations of primary tumours...
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Slow growth detection limit
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“The difficulty that all
discussed molecular signatures
have in common is that the
information is derived from
the primary tumor, assuming
that driving forces for late
recurrences are in these
primary tumors. This might be
true for early relapses but not
necessarily for late
recurrence.”

Zhang et al,



Tumor biology is not all that matters...

‘Non-clinical baseline
factors, such as age or
body mass index, may
influence the
prognostication of these
signatures and
furthermore may help to
identify specific women
who will benefit most from
these tests.”

Biomarkers in breast cancer

200 ANALYSES OF MOLECULAR SCORES FOR THE PREDICTION
- OF DISTANT RECURRENCE ACCORDING TO BODY MASS
INDEX AND AGE AT BASELINE

Anrais of Oncology 25 (Supplomont 1) 816, 2014
doe 101083 annonc/ mau06s. |

conventional BMI growps were used for the analysis (£25, 25230, >30 kg/m‘). Age ot
coary was avallable for all women and was split into equal tertibes. The prioary
endpoint was distant recurrence. Cox peoportonal hazand models were wsed 1o
determine the efiect of & medeculer score for the pradiction of distaat recursence
acconding 10 BEMI and age group

Resulix: B this explocstocy ansiysis, the CTS aad ROR wore addod sgnificant

| Sestaic", M. Dowsont, S. Ferreo’, FL Baarver, J W, Cowong’, 5. Butior*,

J, Quoek”

"Wottson instiuge of Proventve Modione, Queon Mary Unwversty, Contre &or
Cancer Provonton, London, UNITED KINGDOM

“Acodorne Biochomistry, Royal Marscion Hospitn! NHS Foundiaton Trust, Longon
UINITED KONGDOM

Nanostring Technobgus, NanoSuing Technologes, Seantie, VL, UNTED
STATES OF AMERICA

"Ganormic aath, Genome Health, Recwood City, CA. UNITED STATES OF
AMERICA

Backgrouad: Many trials have now shown the besefit of aa aromatase inhditor in
postmencpaisal swoamen with hormone seceptor ponitive bevast cancer. Several
molecular profiles { Chinical Treatment Score (CTS), THCA) and pene dgmateres
(Oncctype DX Reoerrence Score (RS), ROR score {Prosigna’™) ) hanve boen imvetigased
for the peodiction of {distant) recermonce in several trials 2od we have shosen that these
modecular markers sigaificantly correlated with overall and also Lise distant recurmence
Here, we explore whether body mass index (M1 and age affect the prediction of these
maodecular soooes for Sstant recurrence in years 010 in the trans ATAC trial

Methods: $40 postmenopausad women for whom all foer scores were avatlable were
incloded in this analysis. OFf these 865 (92.0%) had ssforssation on BMI and

o information in all throe BMI grouga, bt 1o for trend were not significant
“x THCA provaded mout prognontis information in womes with & BMI lower than

25 kg/m’. The RS did not add progaostic information for distant socermence in womsen
with 3 BMI of 2 kg'm’ o abowe, but a text for trend was noa-significant. The effect
siac of the THCA and &S was strongest in women aged 595 years or yosoger, Trends
tests $oe age were significant for the T1HCA and RS, but oot for the CTS and ROR. for
which most prognostic informathon was added in women aged 65 or older and those
aped betiwoen 60 and 68, respectively. Fanther sesults for all sooees in all patient
s grouprs will be preseatod.
Concludon: Molocular sores are incecanngly used da womsen with becast cancer 1o
tallor individual troatment decivions, We have shosn that the effect sue of the
molecelar scoros s difforent across age growps and somse noa-dignificant differences
wery found for BME Our revadits may be incorperated in the idestsication of women
who may benetit most from the wse of these motecular soores.

Dischosure: M. Dossett; Prof Dowsest has recoived grant support from and s o0 the
speaiier’s burcau for AstraZenoca. He o0t o an adviser 10 Genoptin. S. Ferree: S, Ferree
dischosed be s an employee of and shaschobder in NanoString Technologios. FL. Bacheer
Dy Bachaer dischosed that be bs an empligee Genoenic Health. 1. W, Cosense Dy Cowenns
dacioscd that he i s employor of aad sharcholder in Namo String Technologies.

S Butier: Dr Butler dinchoned that he s an employes of Genomic Health, ). Cusclc Prof
Cuzick dischoned that he recoivod grant vapport from and iy oa the speaker’s burcau for
AstraZeneca. Al othor ssthoes have declared no conflicts of interest
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Results: Kaplan Meier Plots and 5 Year Event Rates

# of events: 88 iDFS events & 30 deaths within 5 years of registration, including 18 recurrences
(10 distant as first event), 15 2nd primary breast cancers, 43 other second primary cancers, 12
deaths without another event
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Table 1. Characteristics and Outcomes of Patients with a
Very Low Ki-67 Proliferation Index (<10%) Who Received

Adjuvant Endocrine Therapy.*

Variable Patients (N=229)
Median age (interquartile range) — yr 60 (54-65)
Histologic grade of tumor— no.

1 04

2 125

3 5

Not available 5
Events — no. (%)

Freedom from recurrence 219 (95.6)7

Breast cancer—specific survival 226 (98.7)

Overall survival 211 (92.1)

* Data are from patients who received the primary diagno-
sis in 2005 or 2006. The follow-up analysis for survival
occurred in July 2015. The main selection criteria were
an age of 18 to 75 years and hormone receptor—positive,
human epidermal growth factor receptor 2-negative,
lymph node—negative tumors measuring 1 to 5 cm in
the greatest dimension. The Ki-67 proliferation index
is the percentage of cells that are positive for Ki-67.

T Six patients had locoregional relapse, and four patients
had distant relapse.

A 21-Gene Expression Assay in Breast Cancer

N ENGL) MED 374;14 NEJM.ORG APRIL 7, 2016

the Ki-67 index may be an alternative to the re-
currence score for the identification of patients
with a low risk of recurrence.




New proposal for surrogate definitions of
nsic subtypes

INtr

Intrinsic subtypes

Luminal A

Clinicopathological surrogate definitions
“Luminal A-like”

All of:

ER-positive

HER2-negative

And at least one of.

Ki-67 low expression (<14%)

Ki-67 intermediate expression (14% to 19%) and PgR high expression (=20%)

Luminal B (HER2-negative)

“Luminal B-like (HER2-negative)”

All of:

ER-positive

HER2-negative

And at least one of.

Ki-67 intermediate expression (14% to -19) and PgR negative or low expression (<20%)

Ki-67 high expression (=20%)

Maisonneuve,
Breast Cancer Res 2014



New proposal for surrogate definitions of
intrinsic subtypes

9415 pt
ER positive
Her2 negative

a [k Low Ki-67 (<14%)
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d Patients (10-year cumulative incidence)
PgR 220% PgR <20%
Ki-67 <14% 2315 ( 3.9%) 854 ( 4.9%)
Ki-67: 14-19% 1721 ( 8.1%) 555 (15.5%)
Ki-67 220% 2722 (16.7%) 1248 (18.5%)

e Hazards Ratio (95% CI)
PgR 220 PgR <20%
Ki-67 <14% 1.00 1.05 (0.67 to 1.65)

Ki-67: 14-19% 1.27 (0.93 to 1.75) 2.36 (1.67 to 3.34)
Ki-67 220%  1.93 (1.4510 2.58) 1.96 (1.44 10 2.67)

Maisonneuve,
Breast Cancer Res 2014



..lt is appropriate to suggest caution in the
application of molecular features and gene
expression score for tailoring extended ET
but also to encourage continous research...



