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Selection of Adjuvant Systemic
Therapy in NCCN Breast Cancer
Guidelines

* Biological stratification

— Identifies biologically important subtypes or
categories of breast cancer

 Histological/Anatomical stratification
— Dominant factor for determining prognosis

* Multi-gene array stratification
— Used in predicting benefit to chemotherapy




Prognostic/Predictive Uses in
NCCN Breast Treatment Guideline

Prognostic | Predictive

Biological features Yes Yes

Anatomic features Yes No

Multi-gene assays No

Version 1.2011
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HISTOLOGY HORMONE RECEPTOR STATUS HER2 STATUS

. >
ER-positive HER2 positive
and/or
Ductal PR positive ,
Lobular P HER2 negative >
Mixed
Metaplastic ER-negative HER2 positive >
and
PR-negative
HER2 negative >
ER-positive
and/or
PR positive
Tubular >
Colloid
ER-negative
and
PR-negative BINV-4

@ 2010 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN.
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SYSTEMIC ADJUVANT TREATMENT
HORMONE RECEPTOR POSITIVE - HER2 NEGATIVE DISEASE

Consider adjuvant

f'ﬁslfgt'gﬁy: e Tumor < 0.5 cm or< PNO > endocrine therapy
:h?f:éar * Microinvasive pN1mi —p Adjuvant endocrine therapy

2R)

Not Aéljuvant endocrine therapy
> Not —p 14 adjuvant chemotherapy

« Metaplastic

pT1, pT2, or done | ategory 1)

pT3; and pNO Low

mm axﬂlaw Consider 21- score (< 18) therapy (category ZB)
node gene RT-PCR . ]
metastasis) | LyTumor > 0.5 cm > assay Adjuvant endocrine

(category 2B)| | Intermediate  [therapy * adjuvant

score (18-30)  |(category 2B)

Adjuvant endocrine
therapy + adjuvant
chemotherapy

Node positive (one or more _ (category 2B)
metastases > 2 mm to one or more |, Ad] &
ipsilateral axillary lymph nodes) adjuvant chemotherapy (category 1)

@ 2010 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN. BI NV'6

High
- recurrence —
score (> 31)




Gene Profiling Technology:

RNA
eRtraction Multigene Recurrence

FPET RNA
® RNA analysis ™  Score




Oncotype DX™ Technology:
“Algorithm and Recurrence Score (RS)

RS = +0.47 x HER2 Group Score
-0.34 x ER Group Score
+1.04 x Proliferation Score
+0.10 x Invasion Group Score
+0.05 x CDG68
-0.08 x GSTM1
-0.07 x BAG1

Recurrence Category RS (0-100)

_ow risk <18
ntermediate risk 18-30
High risk >31




RS as a predictive factor for benefit
from tamoxifen: NSABP B-14

Breast cancer Placebo—(N=355)
Node negative

(N=645) Tam —(N=290)




21 Gene RT-PCR Assay
Validation Study B-14

Low risk

= e e e v w~ e~ INtermediate
risk
e -High risk

Table 1. Kaplan—Meier Estimates of the Rate of Distant
Recurrence at 10 Years, According to Recurrence-Score
Risk Categories.*

Rate of Distant
Percentage  Recurrenceat 10 Yr
Risk Category of Patients (95% Cl)7
percent
Low 6.8 (4.0-9.6)
Intermediate 14.3 (8.3-20.3)
High 30.5 (23.6-37.4)
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Paik et al. NEJM 2004;351:2817



RS as a predictive factor for benefit

from adjuvant chemotherapy:
NSABP B-20

Breast cancer
Node negative Tam + CMF
ER and/or PgR positive

Tam e




RS and Breast Cancer Death in
NSABP B-14 and B-20

—vy— Low Risk (RS < 18)
—o— Intermediate Risk (RS 18 - 30)
—— HiIgh Risk (RS > 31)

NO SYSTEMIC RX

B14 No Tam

HORMONAL RX

B14 Tam

HORM + CHEMO
B20 Tam + CT

30 35 40
10 Yr Absolute Risk BC Death (%) (95% CI)

Paik, et al: ASCO 2005, abst #510




Largest Tamoxifen Benefit Observed in Low and
Intermediate Recurrence Score Groups

—y— Low Risk (RS <18)
——o— Intermediate Risk (RS 18 - 30)
—— High Risk (RS > 31)

NO SYSTEMIC RX

B14 No Tam

HORMONAL RX

B14 Tam

B20 Tam

HORM + CHEMO
B20 Tam + CT

10 Yr Absolute Risk BC Death (%) (95% CI)

Paik, et al: ASCO 2005, abst #510



Largest Chemotherapy Benefit Observed in
High Risk Recurrence Score Group

—vy— Low Risk (RS < 18)
——o— Intermediate Risk (RS 18 - 30)
—— HiIgh Risk (RS > 31)

NO SYSTEMIC RX

B14 No Tam

HORMONAL RX

B14 Tam

B20 Tam

HORM + CHEMO
B20 Tam + CT

10 Yr Absolute Risk BC Death (%) (95% CI)

Paik, et al: ASCO 2005, abst #510



NSABP B-20
Outcome by Recurrence Score

Overall

Proportion Distant-Recurrence Free

Froportion Distant-Recurrence Free
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SWOG 8814: ER+ LN+, TAM = CAF chemotherapy

All patients Low risk (recurrence score <18)

Stratified log-rank test p=0-054 at 10 years Stratified log-rank test p=0-97 at 10 years

Disease-free survival (%)

Randomised treatment group Randomised treatment group
Tamaoxifen (63 events) Tamaxifen (15 events)

— CAF-T (74 events) — CAF-T (26 events)
T T

T T

umber at risk
Tamaxifen 148 > 48
CAF-T 219 71

C Intermediate risk (recurrence score 18-30) D High risk (recurrence score =31)
100 —

Stratified log-rank test p=0-48 at 10 years = Stratified log-rank test p=0-033 at 10 years

Disease-free survival (%)

Randomised treatment group Randomised treatment group
— Tamoxifen (22 events) — Tamaxifen (26 events)
— CAF-T {20 events) — CAF-T (28 events)
T T T T T
4 6 ; 4 6 8

Years since registration ears since registration

umber at risk
Tamaoxifen 38 30

CAF-T ;7 j ' 18 ' 54

Albain KS, et al. Lancet Oncology 2010:11:55




Pattern of Expression of Genes Used to Determine the Prognosis and Clinical Characteristics
of 295 Patients with Breast Cancer

R Bog scalel

Cuain

Towsel Vil s 1 w30

LI

b F

1

pxt

S |

"

Tumupre with Dood-Prognosie Signatins
;|

Tumoes with Pocs-Prognosis Sigratums

|
=
' B
B
N |
o
i
 BE
.H
' =
5
-
=
™
|

Anporisr Ganae

=D ™ NEW ENGLAND
van de Vijver, M. et al. N Engl J Med 2002;347:1999-2009 o JOURNAL o MEDICINE




Overall Survival among All Patients (Panels A, and B, Respectively),
Patients with Lymph-Node-Negative Disease (Panels C and D,
Respectively), and Patients with Lymph-Node-Positive Disease

(Panels E and F, Respectively)

All Patients

1.0

i

Good signaturs

0.8

0.6+

0.4 Poor signature

Probability of Remaining
Metastasis-free

.24 P=0.011

0.0 T T
0 2 4 8 B 10

Years

Mo, AT Risk
Good signature 116 111 107 87 59 36

Poor signature. 180 146 1171 84 52 33
D Lymph-Node-MNegative Patients
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0.8

Poor signatura

Ovwerall Survival
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Poor signature
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2 4 & 8
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10 12

57 B4 45 31 22
73 B 41 & 17

F  Lymph-Node-Positive Patients

Overall Survival

Mo, aT Fisk

1.0+

Good sigﬁaiura

Paor signature

Good signature 60 Good signature 55 Good signatura 55

Poor signature 81 Poor signature 89 Poor signatura 8%
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70-Gene (MammaPrint) Predictive Data

Percenl survival

Parcent survival
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BCSS: MammaPrint LOW RISK
(n=252)

. QoL
o 7%

——ET+CT (n=78, 31%)
—ET [n=174, 69%)

HR 0.58 i0.07-4.98)
a=0.62

1 2 3
Time in years

DDFS: MammaPrint LOW FISK
(n=252)

R — T T T PR Y
_--_——-\.h-—l._-
T 93%

— ET+CT (n=78, 31%)
——ET (n=174, 69%)

HR C.256 (0.03-2.02)
p=0.20

T T
1 2 3
Time in years

Percent survival

Percent survival

BCSS: MammaPrint HIGH RISK
(n=289)

o
N e 04

81%
——ET+CT (n=148, 51%)

——ET (n=141, 49%)

HR 0.21 [0.07-0.59)
p<0.01

1 2 3
Time in years

DDFS: MammaPrint HIGH RISK
(n=289)

— ET+CT [n=148, 51%)
——ET (n=141, 49%)

HN 0.35 (0.17-0.71)
p<0.01

2 2
Time in years

Knauer et al. Breast Cancer Res Treatment 2010;120:655




MammoPrint Predictive Value

for Adjuvant Chemotherapy

* Pooled data from 1637 subjects
— 7 trials
— Non-phase lll trials

— Subjects retrospectively identified

— Only 541 subjects with T1-3 disease,
0-3 + ALNSs included

— Multiple chemotherapies, non-random assignment

— Median follow-up included subjects 7.1 yrs
« Outcome censored at 5-years




Table 1. Commercially Available Genomic Assays for the Prediction of Clinical Outcome in Patients with Breast Cancer.*

Variable MammaPrint Oncotype DX Theros MapQuant Dx
Provider Agendia Genomic Health Biotheranostics |psogen
Type of assay 70-Gene assay 21-Gene recurrence score  2-Gene ratio of HOXB13 Genomic grade

to IL17R (H/1) and
molecular-grade index

Type of tissue sample Fresh or frozen Formalin-fixed, paraffin-  Formalin-fixed, paraffin- Fresh or frozen
embedded embedded
Technigue DNA microarrays Q-RT-PCR Q-RT-PCR DNA microarrays
Centrally certified laboratory Yes Yes Yes Yes
Indication To aid in prognostic pre-  To predict the risk of re-  To stratify ER-positive pa-  To restratify grade 2 tu-
diction in patients <61 currence in patients tients into groups with mors into low-risk
yr of age with stage | with ER-positive, a predicted low risk or grade 1 or high-risk
or Il, node-negative node-negative disease high risk of recurrence grade 3 tumaors, spe-
disease with a tumor treated with tamox- and a predicted good cifically for invasive,
size of =5 cm ifen; to identify pa- or poor response to primary, ER-positive
tients with a low risk endocrine therapy grade 2 tumors

of recurrence who may
not need adjuvant

chemotherapy
Level of evidence (I-V) 1 n I 1 1
FDA clearance Yes No No MNo
Availability Europe and United States  Europe and United States United States Europe

* ER denotes estrogen receptor, FDA Food and Drug Administration, and Q-RT-PCR guantitative reverse-transcriptase—polymerase chain
reaction.

T Laboratories were certified according to the criteria of the Clinical Laboratory Improvement Amendments or by the International Organiza-
tion for Standardization.
i Levels of evidence are measured on a scale ranging from | (strongest) to V (weakest).**

Sotiriou C, Pusztai L. N Engl J Med 2009;360:790-800



Summary

This review discusses the results of DNA microarray signatures in
breast cancer.

These signatures have been useful in the classification of breast
cancers, and they have an association with clinical outcomes.

Surprisingly, there is little overlap in the types of genes among several
useful microarray signatures.

The true value of these signatures will become apparent
only when prospective trials, now in progress, have been
completed.

Sotiriou and Pusztai. NEJM 360:790, 2009. ) mNEW ENGLAND

JOURNAL of MEDICINE




ASCO Tumor Marker Guideline 2007
Multiparameter Gene Expression Analysis
for Breast Cancer

* Oncotype DX™ can be used to determine prognosis in
newly diagnosed patients with node-negative, estrogen-
receptor positive breast cancer who will receive tamoxifen.

— To predict risk of recurrence in patients considering

tamoxifen

— To predicted therapeutic benefit from adjuvant
tamoxifen and may not require adjuvant chemotherapy

— To predict therapeutic benefit from adjuvant
chemotherapy (specifically CMF)

The precise clinical utility and appropriate application for
other multigene assays were insufficiently defined to
recommend their use.




St Gallen 2009

“In an important change from the previous
St Gallen conference and after a long
debate, the Panel supported the use of a
validated multigene-profiling assay, if

readily available, as an adjunct to high-
quality phenotyping of breast cancer in
cases In which the indication for adjuvant
chemotherapy remained uncertain.”

Goldhirsch et al. Annals of Oncology 18:1133, 2007.
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Consider adjuvant
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mm axﬂlaw Consider 21- score (< 18) therapy (category ZB)
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metastasis) | LyTumor > 0.5 cm > assay Adjuvant endocrine
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chemotherapy
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