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Breast cancer adjuvant therapy
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COMBINATION CHEMOTHERAPY AS AN ADJUVANT TREATMENT IN OPERABLE
BREAST CANCER

Probability of Relapse-{ree Survival

=
&
e
>
00w vy T————————, &
5 10 15 E
A Years after Mastectomy 3
S
=
3
o
g
G 024 P = 0.04 (unacusied)
P ~ 0.03 (adjusted)
0.14
B
5 10 15 20

B Years after Mastectomy



Lesson from 30 years of research

Absolute gain in breast

+ taxane > cancer mortality
- 2.8%
anthra>  J)
> 4.1%
CMF > J
6.2%

control

EBCTCG 2011; EBCTCG 2012
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JOURNAL OF CLINICAL ONCOLOGY

Is It Time to Redefine Prognostic and
Predictive in Oncology?

To THE Emimor:  Ballman' recently reststed the often-quoted
defimition of prognstic and predictive oncology bomarkers by
writing, "A prognostc bomader informs about 2 Hkely cancer
outoome. . independent of treatment received” and comtinues,
"A bdomarker {5 predictive i the reatment effect...is different for
Irivimarker- posi tive patients a8 compared with biomarker -negative
patients"FR) Alhosah these terms served a past purpose, they
im0t work well in todays sophisticated dizgnostic and treatment
seltings.

An examinstion of tikes of articles published in Jowmal of
Chria] Orology in the kst two years revealed that the word
progoostic appeared 33 tmes and predictive appeared 10 times
[Relrence Manager search). This reveals the confusion engen-
dered by these terms; ecmples of Hikes inchede *Prognostic Sig-
nificance of DiTuse Large B-Cell Lymphoma Cell of Origin
Dietermimed by Digit] Gene Esprestion in Formabn- Rxed Paradfin-
E mibedidid Tisise Biopsies™ “Prognostic Vahee of Tamor-Infilteting
Lymphascytes in Triple-Megstive Breast Cancers Foom Two Phase 111
Randomized Adjuvant Breast Cancer Toal: BODG 2197 and
ECOMG 11997 and ™ Final Resulis ofa Progpective Evalustion of the
Predictive Valoe of Intedm Positron Emission Tomography in
Patients With Diffuse Large B-Cell Lymphoma Treated With
R-OHOP-14 (SAKE 31{!'0?]:"1 I tlee first twio studies, 'pmgrmsl.ic
could have been replaced with predictive, wsing the defintons
nivied previowsly The ket study wed the term predictive in the tile
bt progrotic derowgh ot the e,

It & unlkely that the snhors, reviewers, or edilos were
unawiane of the standand definitons of prognestic versus predictive
bast, rether, were demonstrating 2 rexsonable shift in thar we of
]ﬂw. When the terms wen: I-:l.rsl.a'p'p]im]. the meﬂ\uhﬂsﬁﬂ e
intermgating the nature of 2 malgrant e, extent of the disease,
anve meand to deal wath the disesse were hited b local mdhs-uh.
such & sumgery and radistion. However, over the past decades,
there have been dramatic improvements o owr understanding of
malignant disease and its trestment. Although the concepts of
prognostic and predictive markers are still relevant, it would be
wiehsl 1o redefine them to inchsde the I'umnringﬂ\rm caveat: (1)
apply 1o these patients; (2) reeiving this therapy; and (3) at ths
e, Uking these crteria, and in keeping with the usge in the
previowsly cited articles, a prognostic biomarker 6 a charageritef
ezt urement that provides mfomation sbowt diference in oul-
comme of @ group of patients when trested in a defined manner, A
priognostic biomarker @ one that & asociaed with the outoeme bt
ey ar iy ol be nformative a8t the reson Br the differeniasl
response. A predictive domarker, in this molecular age of per-
somalied medicine, 1 one the presence of which i required for the
tremtment to work, In cmirast o the prognostic iomarker, the
predictive omarker almost completely expling response 1o
tremtment. The differences are {Testratad in the Blhwing discus son.

MR 5 NI by Arrens o Sty o il Oy

POMDEMNCE

In the myelodysplastic syndromes, patients with del(5q)
recehdng supportve care alone have a befler outeome compared
with patients with muliple choomaoome aboormalitie. Here, the
presence of del (5q) & prognostic. Patients with del(5q) alao have a
grester dhamne of benefitting from ol lernalidomide” Using the
older termino oy, del (5q) waould bea predictve Betor, bt wsing the
tew beerrnd r.u:lurgg.-. ilsa 'pm-gnmt'c Esctor hecause un]'g.-anasu:iaﬁlm
exsts between the chrommome change and response 1o dreg.
Simdarly, i the third article climing posiron emision Lomog-
raphy scmning to be predictive, the tile would be rewonded 1o,
“Firsal Results of 2 Prospective Evaduation of the Prognostc Value, ™
becanse the change in the posiron emisson tomaography scan is
asmpciied with the outoome but does not explain i

Tor reduee the ambigeity between what s 2 progmmtc or
predictive bdomarker, the tern predicive should be reserved fir
instarces i which the biomarker 1 ﬂwia:wztul-ﬂw ﬂwm'py and
needs tole present for the rastment respomse to oocur. For example,
i chromic myelold leukemia, de presence of the Ber-all transenpt/
prodein predicts a high rate of response (o imat nb-medisted te-
rosine kanase inhisiton.” S imiard v, in sohd tumaons, the presence of
mutations. in BGFR and BRAF predict the response o dnegs, such a
geefitinibs i hang cancer and vemerfin b in melinoma, respectively.™

I comchasionns, & Iioanarker shoul d be avnsidensd prognostic when
ils presence or abbende: 8 asoctied with a betier or worse ouloome ina
defined group of patents restad in an dentical mamen, of note, the
prmmoatic relevane of 2 marker can duange i there 1 2 change i the
patient popuaion or restment. The tem predaive baomarker showld
be reserved for instanees in which de marker 3 the tuget of the

therapantic agent and muos be present fr e drsg 1o work

Mark Minden
Frincess Mamanet Canca Canme, Taromio, Carada
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Decision making

Tumor characteristics Patient characteristics
T, N, grade, age, comorbidities, prior therapy,
ER, PgR, HER2, LVI performance status,
molecular profile personal choices

Clinical trial guidelines
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Common commercially available
prognostic gene signatures

MammaPrint Oncotype DX Breast Cancer Index Mapquant DX PAM 50 ROR EndoPredict
Provider Agendia Genomic Health Biotheranostics Ipsogen NanoString Sividon
Type of 70-gene assay 21-gene 2-gene ratio (H/1) Genomic grade 50-gene assay 12-gene assay
Assay recurrence score and molecular
grade index
Type of Fresh or frozen  FFPE FFPE Fresh or frozen FFPE FFPE
Sample or FFPE or FFPE
Technique DNA microarray gRT-PCR gRT-PCR DNA microarray gRT-PCR gRT-PCR
or gRT-PCR or gRT-PCR
Clinical Prognosis of Prediction of Prognostic in ER+, Molecular Originally for Recurrence
Application NO, < 5cm, recurrence risk prediction of grading for intrinsic subtyping, prediction for
stage I/Il, in ER+ and NO response to TAM ER+, histologic recurrence prediction ER+ HER2-
age < 61 treated with TAM grade 1l disease
Results Dichotomous, Continuous variable  Continuous variable  Dichotomous, Continuous variable Dichotomous, low
Presentation good or poor GGl | or GGI 1l or high risk
prognosis
Level of I | 11 11 | |
Evidence
FDA Approval YES NO NO NO YES NO

Abbreviations: ER+, estrogen receptor—positive; FDA, U.S. Food and Drug Administration; FFPE, formalin-fixed, paraffin-embedded; GGI, Genomic Grade Index; gRT-PCR, quantitative
reverse transcription polymerase chain reaction; TAM, tamoxifen.



Oncotype Dx or RS assay for patients with ER+, LN- disease:

* 16 cancer and 5 reference genes from 3 studies:

PROLIFERATION ESTROGEN INVASION HER-2 OTHER  REFERENCE

- Ki-87 -ER - Stremolysin 3 - GRB-T - GSTM1 - Beta-actin

- STK-15 -PR - Cathepsin L2 -HER-2 -BAG-1 - GAPDH

- Sunvivin - BCL-2 -CD-88 - RPLFO

= Cyclin B1 - SCUBE-2 - GUS

- MYEL2 - TFRC ]

Recurrence Score =

+ 0.47 X HER-2 Group Score RS 0-100

- 0.35 x ER-2 Group Score

Low risk RS <18
+ 1.04 x Proliferation Group Score
+0.10 x Invasion Group Score Intermediate risk RS >18 to <31
+ 0.05 x CD-68
-0.08 x GSTM1 High risk RS > 31

- 0.07 x BAG-1 B|




NCI Cooperative Groups TAILORx

Register

Specimen
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VS +
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Recurrence Score distribution
by grade and by Ki-67
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Utility of OncotypeDx
(in the presence of a dedicated path)

It has been argued that RS can be supplanted by improvements in
pathologic grading and quantitative hormone receptor scoring.

However, the PlanB study suggests that this may not be true.

Even with central laboratory grading, 6 percent of high-grade
tumors had a low RS and 5 percent of low Ki67 tumors had a
high RS.

Further, the reproducibility of grade as well as measures of
proliferation such as immunohistochemistry analysis of Ki67, is
poor between central and local laboratories.
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European Organisation for Research
and Treatment of Cancer

%EORTC MINDACT TRIAL DESIGN

Registration & Screening
[ 78.1 alive in 10 years.

1 16.6 die of cancer.
5.3 die ofother causes.

With hormonal therapy: Benefit= 49 alive.
With chemotherapy: Benefit = 24 alive.

Clinical-Pathological (C) risk Genomic (G) risk

(Adjuvant! Online) (70-gene signature)

With combined therapy: Benefit = 6.6 alive.

\4

No Chemotherapy

Chemot 2"d randomization
Anthracycline -based vs. Capecitabine-Docetaxel

HR+ ~ ’ e
g Encdocring igrioy § HR+

39 randomization
Tamoxifen 2y / Letrozole 5y vs. Letrozole 7y




MINDACT population at 5y median follow-up
DMFS IN ALL 4 RISK GROUPS

Distant Metastasis Free Survival

100 - Discordant risk
90 | groups
80
70 -

ol % at 5 year

50 -

5 cl/gl  97.6(96.9,98.1)

= cl/gH  94.8(92.4,96.)

- cH/glL  95.1(93.8,96.2)

10 cH/gH  90.6 (89.0,92.0)

0 : ; ; ; , (years)
0 2 4 6 8 10

O N Number of patients at risk : corrected risk

77 2745 2628 2331 735 33 —cl/gL

32 592 550 484 136 2 = clL/gH

82 1550 1457 1317 311 9 = cHigL

1711806 1689 1462 395 11 = cHigH



MINDACT population at 5y median follow-up
DISCORDANT RISK GROUPS: PRIMARY TEST

The primary statistical test

(DMFS at 5Y)
Distant Metastasis Free Survival
cHgL no ACT
100 -
H—h_
90
80 -
70 4
60 |
Distant Metastases-Free Survival (DMFS)
50 - ;
Patient O:sen:ed % at 5 Years Standard error of
s vents
04 N) 0) (95%Cl) the rate at 5 Years
30 PT population
.p v 644 38 U.7(%5 0.00939
20 | (primary test) 96.2)
10 -
0 T T | | T T T T 1 (years)
0 1 2 3 4 5 6 7 8 9
O N Number of patients at risk :
38 644 625 608 598 567 374 134 38 4 =—PT

Null Hypothesis: set at 92%
Observed 5Y DMFS =94.7%
95% Cl = 92.5 — 96.2% excludes 92% !!!



Proposed future clinical use of MammaPrint®

Clinical risk (c)
Adjuvant Online!

Genomic risk (g)
70-gene signature or
MammaPrint®

I

Discordant c-High/g-High

c-Low/g-High c-High/g-Low

Clinical «Low risk» patients

No proven added value
of MammaPrint®

R-T

N=1550 N=1806

Clinical «High risk» patients

Proven added value of
MammaPrint®
with a 46%][1550/(1550+1806)]
reduction in CT prescription

Presented By Fatima Cardoso at 2016 ASCO Annual Meeting



Mindact results provide level 1A evidence of the clinical utility of
MammaPrint® for assessing the lack of a clinically relevant

chemotherapy benefit in the clinically high risk (c-High) population.

c-High/g-Low patients, including 48% Node positive, had a 5-year DMFS

rate in excess of 94%, whether randomized to adjuvant CT or no CT.

In the entire MINDACT population, the trial confirmed the hypothesis

that the « genomic » strategy leads to a 14% reduction in CT

prescription versus the « clinical » strategy.

Among the c-High risk patients, the clinical use of MammaPrint® is

associated with a 46% reduction in chemotherapy prescription.



Considerations for the future

Disseminated tumor cells |Prognostic in EBC

(DTC) on BMA assessment | Marker of recurrence

Circulating tumor cells (CTC) Poor survival after NACT or
primary breast cancer surgery

cf-DNA (cell free-DNA) Markers of relapse in EBC
Plasma miRNA
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EBCTCG 2011

Compared with no treatment, the use of anthracycline-containing regimen
was associated with the following outcomes at 10 years:

Risk of recurrence Significant Absolute gain of 8%
improvement

Breast cancer Significant reduction RR 0.79 Absolute gain of 6.5%

mortality

Overall mortality Significant reduction RR 0.84 Absolute gain of 5%

Compared with no treatment, the use of CMF was associated with these outcomes
at 10 years:

Risk of recurrence Significant Absolute gain of
improvement 10.2%

Breast cancer Significant reduction RR 0.76 Absolute gain of 6.2%

mortality

Overall mortality Significant reduction RR 0.84 Absolute gain of 4.7%




Anthracycline-based therapy vs. CMF

The use of “standard” doses of anthracyclines was associated with the
following outcomes at 10 years compared with CMF (n=5122 women)

No improvement in the risk of recurrence (RR 0.99)

No improvement in breast cancer mortality (RR 0.98)

No improvement in overall mortality (RR 0.97)

The use of higher cumulative doses of anthracyclines (> 4 cycles, to
cumulative dose of >240 mg/m?) compared with CMF was associated with
the following outcomes at 10 years (n=9572)

Reduction in risk of Absolute gain of 2.6%
recurrence

Reduction in breast cancer | RR 0.80 Absolute gain of 4.1%
mortality

Reduction of overall RR 0.84 Absolute gain of 3.9%
mortality




EBCTCG 2012 meta-analysis

Trials where the same control regimen was used in both arms (n=11,167
women) (8 year outcome):

Reduction in risk of Absolute gain of 4.6% in RFS
recurrence

Reduction in breast cancer RR 0.86 2.8% improvement in breast
mortality cancer-specific OS

Reduction in overall mortality | RR 0.86 3.2% improvement in OS

Trials where the number of cycles in the control anthracycline regimen was
doubled to mirror the addition of cycles of taxanes to anthracyclines
(n=33,084) (5 year outcome):

Reduction in risk of Absolute gain of 2.9%
recurrence

Reduction in breast cancer RR 0.88 Absolute improvement of
mortality 1.4%

Reduction in overall RR 0.9 Absolute improvement of
mortality 1.2%




Adjuvant treatment and survival improvement
over the past 40 years

CT+TT (tastuzumab)

2006
TAXANE s || 6% Improvement

2000
5.1% improvement

ANTHRACYCLINE S

1980
CMF I 4.3% improvement
NoCTI
Chemotherapy continues to improve outcomes

1970
4.2% improvement

in ESBC and plays a leading role in treatment



