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The clinical iIssue

 The prognosis of the patient.

« What is Luminal A?

« Whatis Luminal B?

e Or how to distinguish Luminal A vs B

« How to treat pts with Luminal A vs Luminal B cancers?

Should treatment for Luminal A cancers be different
from Luminal B cancers

Or....

Is it simpler?

- ER strong +ve & low risk: HT?

-  ER +ve plus risk factor: HT + chemotherapy?



Where It all started....



Molecular (‘intrinsic’) subtypes

letters to nature

Molecular portraits of
human breast tumours

Charles M. Perou*t, Therese Serlief:, Michael B. Eisen*,

Matt van de Rijns, Stefanie S. Jeffreyll, Christian A. Rees*,
Jonathan R. Pollack9, Douglas T. Ross9, Hilde Johnsen:,

Lars A. Akslen+#, @ystein Fluge-:, Alexander Pergamenschikov*,
Cheryl Williams*, Shirley X. Zhus, Per E. Lenning**,

Anne-Lise Bgrresen-Dale:, Patrick 0. Brown9 1 & David Botstein*

e Specimens from 65 tumors from 42 patients

Perou et al., Nature (2000) 406:747



Molecular (‘intrinsic’) subtypes
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Immunohistochemistry (‘surrogate subtypes’)

IHC
‘lum A’
‘lum B’
Surrogate
subtype
‘HERZ?’
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Molecular Subtypes provide insight on which
therapies to select (St. Gallen, May 2011)

Table 2 | 2011 St Gallen consensus recommendations of systemic treatment*

IHC Subtype Definition Type of adjuvant therapy

Luminal A HR+/HER2-/Ki6 7low Endocrine therapy alone*

Luminal B HR+/HER2-/Ki67high  Endocrine therapy = cytotoxic therapy
Luminal B HR+/HER2+ Cytotoxics + anti-HER2 + hormonal therapy
HER2-positive HR—/HER2+ Cytotoxics + anti-HER2 therapy
Triple-negative HR—/HER2- Cytotoxic therapy

*A few patients require cytotoxics (such as high nodal status or other indicator of risk). Abbreviation: HR,
hormone receptor.



Classification of breast cancer
Potentials, limitations, challenges




The clinical issue.
Think step by step

Step 1: The very low risk cancer: is chemotherapy
iIndicated anyway?

Step 2: Is ER+ve really ER +ve? (or: do you trust your
specimen work up system?)

Step 3: If ER +ve is reliably proven, and there is some risk
of relapse: adjuvant anti estrogen treatment

Step 4: What are the factors that justify adjuvant
chemotherapy (luminal A > B)



The clinical issue.
Think step by step

Step 1.

Is prognosis so good that survival advantage of adjuvant
chemotherapy outweighs the disadvantages & serious
late side effects?



Clinical determinate cases

High Risk

ER negative

Lymph Node positive
HERZ2 positive
Grade Il

Larger tumor size

Low RIsk

ER positive
Lymph Node negative
HER?2 negative

Grad
Sma

el
| tumor size

Half of our patients are somew

What to do?

nere in between!



Interobserver agreement morphology and IHC

e Kappa statistics local vs. central assessment
— Tumor type 0.56

— Grade 0.50
- ER 0.85
- PR 0.72
— HER2 0.81

Degree of agreement:
0.00-0.20 slight

0.21-0.40 fair

0.41-0.60 moderate
0.61-0.80 substantial
0.81-1.00 (almost) perfect

Bueno-de Mesquita et al.; Annals Oncol. (2010) 21: 40-44
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Is determinate always determinate?
Some examples

 Small cancers good prognosis?
e Grade 1 good prognosis?

» There is an important and reproducible discordance
between clinical-pathological risk estimates compared to
newer techniques by tumor profiling



MammaPrint and Tumorsize Tlc BCSS
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MammaPrint adds to grading of breast
cancer

Low risk ? High risk
g
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. 90% -
764 of 1630 patients (47%) were 80% -
classified as good prognosis and 866 70% - - o
(53%) as poor prognosis by gy MammaPrint high risk
MammaPrint 50% - ™ MammaPrint low risk
Histological grading was centrally 40% -
reviewed for all patients 30% -
20% -
10% -
0% - T T

Grade 1Grade 2Grade 3



Survival Functions
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DDFS N-ve

Survival Functions
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{EORTC  Patient risk allocation

nd Treatment of Cancer

Clinical-pathological risk
Clin-path sk andv0:

gene riskaat enroliment

~ @ O\
LOW 2586 (40) 4022 (62)

70-gene risk
HIGH 678 (10) 2505 (38)

3264 (50)* 3263 (50)*

Discordant cases (10 + 22 = 32%) match protocol hypothesis

The absolute difference between C-HIGH / G-LOW and C-LOW /
G-HIGH is 11.6%

*The 50-50 split is coincidental



B-14 benefit of tamoxifen
by Recurrence Score® risk category

DISTANT RECURRENCE-FREE INTERVAL

RS 18-30 RS =31*

Interaction P = 0.06

*Results should not be used to indicare thar tamoxifen should notbe given to the high-risk group

RS, Recumance Scare resl
Pkt . ASCD 004; Aotnact 3L

B-14 Data NSABP Untreated Population Treated Population

Breast Cancer Mortality (95%Cl, 355 pat) (85%Cl) (290)

Low Risk (RS<18) (313 pat) | 14.1% (19.5%, 8.64%) (171 pat) | 6.9% (11.2%, 2.5%) (142 pat)

Int Risk (RS 18-30) (154 pat) | 37.8% (48.9%, 26.8%) (85 pat) | 20.5% (30.4%, 10.5%) (69 pat)

High Risk (RS>31) (178 pat) | 31.3% (40.9%, 21.8%) (99 pat) | 29.7% (40.2%, 19.3%) (79 pat)




MICRO-AR Y PROGNO " TIEK IN BORSTKANK

70-Gene signature (MammaPrint) prospectively
predicts prognosis of patients with node-
negative breast cancer: 5 year follow-up of the

RASTER study
S.C. Linn, C.A. Drukker, V.P. Retel, J.M. Bueno-de-Mesquita, W.H. van

Harten, H. van Tinteren, J. Wesseling, L.J. van 't Veer, E.J.T. Rutgers,

M.J. van de Vijver



5-year distant recurrence-free interval :‘93
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MammaPrint in observational prospective trial
RASTER study, 5-year DDFS of 427 patients according to 70GPS or AOL

SYR DDFS

89.8% —

96.1% —

208 (49%)

219 (51%)

70 pts no AST:
DDFS 100%

70-gene signature

Linn, Rutgers, Drukker, et al., EBCC 2012

SYR DDFS

295 (69%)
— 92.4%

132 (31%)

— 94.4%

Adjuvant Online
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Discordant cases who received no AST or s
endocrine therapy only T4~
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Role of Ki-67
RFS luminal A vs. B based on Ki-67

L

(A) _ (

Cumulative relapse-free survival
Cumulative breast cancer-specific survival

< | ~
= s
No. events/Mo. atrisk  5-y (95% CI) 10-y (95% Cl) MNo. events/No. at risk  5-y (95% CI) 10-y (95% CI)
g 4 —= Luminal A 151/625 88 (86-91) 78 (75-82) o | —- Luminal A 77624 98 (97-99) 92 (90-94)
-—- Luminal B B6/263 75 (70-81) B7 (B1-73) < --- Luminal B 61/261 a0 (87-94) 79 (74-85)
— Luminal/HER2+ 20/55 72 (61-85) 64 (52-78) — Luminal/HER2+ 14/54 B0 (80-98) 7B (67-00)
Luminal B vs Luminal A log-rank P < 001 Luminal B vs Luminal A log-rank P < 001
g 4 LuminallHER2+ v= Luminal A log-rank P = .02 g 4 LuminallHER2+ vs Luminal A log-rank P < .001
T T T T T T
0 5 10 15 0 5 10 15
Time to first relapse (years) Time to death from breast cancer (years)

Cheang et al., JNCI (2009) 101: 736-750
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Assessment of Ki67 in Breast Cancer: Recommendations from
the International Ki67 in Breast Cancer Working Group

Mitch Dowsett, Torsten O. Nielsen, Roger A'Hern, John Bartlett, R.Charles Coombes, Jack Cuzick, Matthew Ellis,
N.Lynn Henry, Judith C. Hugh, Tracy Lively, Lisa McShane, Soon Paik, Frederique Penault-Llorca, Ljudmila Prudkin,
Meredith Regan, Janine Salter, Christos Sotiriou, lan E. Smith, Giuseppe Viale, Jo Anne Zujewski, Daniel F. Hayes

Manuscript received March 14, 2011; revised September 1, 2011; accepted September 2, 2011.



Mitch Dowsett (Mr. Ki-67):

e Ki-67 may identify luminal class with a cut-off
level of 13.25% proposed to distinguish poorer
prognosis luminal B cancers from luminal A

— Lack of between laboratory standards limiting
application as a surrogate marker

e Standardized methodologies for Ki-67 are lacking

— ASCO Tumor Marker Guidelines Committee: clinical
utility of Ki-67 insufficient to recommend routine use
for prognostic purposes

— In 2011, the International Ki-67 in Breast Cancer
Working Group published recommendations for Ki-67
assessment in breast cancer

Sheri & Dowsett, Ann. Oncol. (2012) 23: 219-227



+ Cut points for prognosis, prediction, and monitoring should only be applied if the results from local practice have
been validated against those in studies that have defined the cutoff for the intended use of the Ki67 result.

Box 1. Recommendations for Ki67 assessment in breast cancer
Preanalytical

« Core-cut biopsies and whole sections from excision biopsies are acceptable specimens; when comparative scores
are to be made, it is preferable to use the same type for both samples (eg, in presurgical studies).

TMASs are acceptable for clinical trial evaluation or epidemiological studies of KiG7.

Fixation in neutral buffered formalin should follow the same guidelines as published for steroid receptors (39,40).
Once prepared, tissue sections should not be stored at room temperature for longer than 14 days. Results after
longer storage must be viewed with caution.

Analytical

+ Known positive and negative controls should be included in all batches; positive nuclei of nonmalignant cells and
with mitotic figures provide evidence of the quality of an individual section.

« Antigen retrieval procedures are required. The best evidence supports the use of heat-induced retrieval most
frequently by microwave processing.

+ The MIB1 antibody is currently endorsed for Ki67.

Interpretation and scoring

= In full sections, at least three high-power (x40 objective) fields should be selected to represent the spectrum of
staining seen on initial overview of the whole section.

For the purpose of prognostic evaluation, the invasive edge of the tumor should be scored.

If pharmacodynamic comparisons must be between core cuts and sections from the excision, assessment of the
latter should be across the whole tumor.

If there are clear hot spots, data from these should be included in the overall score.

Only nuclear staining is considered positive. Staining intensity is not relevant.

Scoring should involve the counting of at least 500 malignant invasive cells (and preferably at least 1000 cells) un-
less a protocol clearly states reasons for fewer being acceptable.

+ Image analysis methods for Ki67 remain to be proven for use in clinical practice.

Data handling

+ The Ki67 score or index should ba expressed as the percentage of positively staining cells among the total number
of invasive cells in the area scored.

Statistical analysis should take account of the log-normal distribution generally followed by Ki67 measurement.
The most appropriate endpoint in comparative studies of treatment efficacy or response is the percentage
suppression of Ki67-positive cells.

The most appropriate endpoint for assessing residual risk of recurrence is the on-treatment proportion of
Ki67-positive cells.

Cut points for prognosis, prediction, and monitoring should only be applied if the results from local practice have
been validated against those in studies that have defined the cutoff for the intended use of the Ki67 result.




The clinical Issue.

Think step by step
Step 1.
Is prognosis so good that survival advantage of adjuvant

chemotherapy outweighs the disadvantages & serious
late side effects?

Can we select those patients?
My conclusion:

* on the basis of standard clinical-pathological data only a
few. Ki-67 Is of limited help, only in the extremes

* You need to add extra information on the molecular
tumor biology of the primary to be able to select a larger
proportion (40% vs 10% of early node negative ER +ve
breast cancers)



The clinical issue.
Think step by step

Step 2:
Is ER +ve really ER +ve?

Or:
- How reliable is your ER IHC scoring?
- Where is the cut-off?



Stages of IHC testing

Pre- | .
- | Analytic | —>
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— Thickness
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Primary antibody
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Visualization
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Post-

analytic

Interpretation
Localization
Cut-off
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Reporting
Secretary support!
Control

— Internal

— External
Quality assessment



The perfect test is non-existent

e No 100% sensitivity
e No 100% specificity



ER-status based on IHC, mRNA, and sighature
(n=456 FNASs)

MRNA signature
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Fig 1. Estrogen receptor (ER) mENA and ER-associated gene expression in four distinct immunohistochemistry groups. Immunchistochemistry groups were defined
by the percentage of cells that were positive for nuclear ER staining. (A) Expression distribution of ESA7 mRNA. (B) ER-associated gene signature refers to the average
expression of 106 probe sets that are highly coexpressed with ESR1."? P values were calculated with the Wilcoxon test.

Iwamoto et al., J. Clin. Oncol. (2012) 30: 729-734



IHC and mRNA ER-status and OS
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DFS and ER-status in BIG 1-98 trial

100 -
80
P<0.001
2 604
72]
L
O 40+
204 = ER absent
ER1-9 %
=== ER>10 %
0 1 2 3 4 b

Time From Random Assignment (years)

Central ER No. at risk

ER absent 63 48 43 34 28 22
ER 1-9% 44 39 34 27 24 20
ER = 10% 3,489 3,424 3,294 2,648 1,546 938

Viale et al., J. Clin. Oncol. (2007) 25: 3846-3852



TargetPrint as second opinion

High concordance of protein (by IHC), gene (by FISH; HER2 only) and microarray readout (by TargetPrint) of ER/PR/HER2:
results from the MINDACT trial

Giuseppe vfalel, Jan Bagmzn_l:z, Leensl'a'mz, Laura van't uee.lj, Emiel ngersj, Martine Picmn‘_ Femke de snoas, Kristel Engeienz, Leila Husm!, Potrizia DeJ'I"-‘.w-ro", dergen van denﬁkkerj, Annuska Gh_rs, Fatima cardoso®
on behalf of the TRANSEIS Consortium & the MINDACT investigators

1. European institute of Oncology and University of Milsn, Milan, ttaly: 2. European Orzanisation of Resesrch and Treatment of Cancer, Brussels, Seigium: 3. Netheriands Cancer institute, Amsterdam, the Netherands: 4. Institute Jules Bordet, Brussels, Belgium: 3. Agencia, A

Background

Thiz study was undertzken to further determine
the correlation of microarray readout by TargetPrint
with IHG/FISH sssessment both lecally and
centrally determined in the 1s: 800 pss enrolled

in the MINDACT trial (Rutgers et al, 2011, EIC).

This work is essentizl to determine the quality of
biclogical data in the two risk assezsment mesthods
uzed in MINDACT based upon which adjuvant
chemathersgy decision is made, in onder to exclude
bias.
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Results

Local pathology assessment with central review

‘Comparizon of el assessment (IHC & FISH for HERZ) with central review (n=626)
indicated highty similar results for receptor readout with a concordance of 88%
[e=0.90] for ER; zmswbrmuppumardﬁshﬂf lower for PR (S0% [k=072)).
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Results

Central review with microarray readout by TargetPrint
‘Comparizon of central review (n=526) with micrearray readout by TargetPrint indicated
highly similar results for receptor readout with a concondance of 8% (k=0.90) for ER;
and 96% for HER2 (k=0.78] and lower for PR [85% [k:u ﬁa]p

comiad IR conizal PR
aﬂrﬂ el :93.11-32..2."-.1
pcln_iafpxﬂuipmnsla
g B M8 S ™D 4 7 mp &5

The concordance for ER and HER2 shows the high quality of pathology sssessmenes
in the participating MINDACT haspitals. Please note however, discordance ranges up
‘to 12% for PR and 10% for HERZ.

B. Viale et al. (2011) ASCO
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et b

The positive and negative agreement of ER indicates TargetPrint to be 2 very stable and
reliable aszay for ER. PR concordance is kwer. For HERZ the positive agreement indi-
cates mRNA resdout to be different from protein rezdout.

g s |

the 1 6. Ch Cancer Center, Lisbos, Portugal

Variability

Inter-iaboratary varisbility for ER. PR and HER2 has been reported

and has initiated tion protocols, i the need for
3 stabie and reliable result for these prognostic perameters.

To be considered scceptsble. the results of the sssay must be
initially 307 concordant with those of the dinically walidated assy
for the ER- and PR-positive category and 95% concordant for the
ER- or PR-negative category. For HERZ, concordance in the positve
category is important.

Conclusion

Locally and centrally assessed ER, PR and HER2 status
in the first 800 (626 centrally assessed) MINDACT
patient samples indicate a high quality level of
pathology in the local participating hospitals. These
results exclude any bias induced by a lower guality
of traditional pathology results as compared to the
centrally assessed MammaPrint, both used for risk
aszessment and adjuvant chemotherapy decision in
the MINDACT trial. The microarray-based assessment
of ER, PR and HERZ gives results comparable to IHC
& FISH and provides an objective and guantitative
aszessment of tumor receptor status. These results
indicate that TargetPrint can serve as a second
pathology for locally s,
especially since TargetPrint is part of a mlltl—prtﬁle
platform for breast cancer treatment management.




Results
Central review with microarray readout by TargetPrint

Comparison of central review (n=626) with microarray readout by TargetPrint indicated
highly similar results for receptor readout with a concordance of 98% (k=0.90) for ER;
and 96% for HER2 (k=0.78) and lower for PR (85% (k=0.62)).
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High concordance for microarray based determination of ER, PR and HER2 receptor status
and local IHC/FISH assessment worldwide in 827 patients

1. Weszel ingl, G. Cusumanuz,. C. 'I'|nterri3, A Sapincﬂ, F. ZanconariE, M. lu‘rlce—HuIzikS, B. Ngwgen?, K. Decl-cﬂ, P. Querzolig, TPerinlu', C. Gian:linau:l-]-r G. Sehzu, i Guinebretiereﬂ', L Bamnel“, T. Watanabe15

1. Netharlands Cancer Institute, Amsterdom, Netherdonds: 2. CHE, Lisge, Baigivm; 3. Instituto
Lang Beach, Californiz, United Stotes; 8. Saddieback Mamoric! Madical Canter, Loguna
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Background

» The level of estrogen receptor (ER), progesterone receptor (PR} and HER2

expression is predictive for prognosis and/or treatment response in breast cancer

patients.

+ Differences in fixation and subjective interpretation can substantially affect the
accuracy and reproducibility of the results in [HC.

= The commercially available TargetPrint test measures the mRNA expression level

of ER, PR and HERZ and provides an ohjective and standardized alternative to
IHC.

Methods

= Tumor samples [n=831) from breast cancer patients [stage | to V) were
collected prospectively worldwide between 2008 and 2011 by core needle
biopsy or from a surgical specimen

= The mRMA level of ER, PR and HER2 was assessed with TargetPrint

* IHC/FISH assessments were performed according to lecal standards at the
participating hospitals

= HER2 |HC scores of 0 or 1+ were considered negative. An |HC score of 3+
was considered positive. IHC 2+ cases with an amplified FISH result were
considered positive and none amplified FISH results negative

= HER2 |HC/FISH was unknown for 12 samples; ER/PR IHC unknown for 4

= IHC staiming results were compared to the quantitative gene expression
readouts {TargetPrint)

= Discordant cases were centrally reviewed for IHC/FISH assessment

IHC versus TargetPrint (microarray)

2x2 tables TargetPrint versus IHC/FISH

ER by IHC PREYHE HER2 by IHC/FISH
g £
e Bl e B e
L]
%posﬂl 15 2 pos a3 51 5 pos 65 18 6 | 0
gneg 25 106§neg E] 190%'19916 15 35 8655

Overall comparisen of IHC and gene expression (mRNA level) read out by TargetPrint shows a
concordance of:

95% for ER; 83% for PR and 94% for HER2

Inter-institutional data: the concordance between centers ranged from: 88-100% for ER, 77-
95% for PR, and 91-100% for HER2*

* ranges were caloulated from institutes with more than 20 cses

Results central review of discordant cases

Central re-assessment
[blinded for original results)
for IHC ER-/TargetPrint ER+
cases indicates TargetPrint

to be useful as second
‘opinion in such cases.

For HER2, microarray read-
out shows true dicordance for
a number of discordant cases.
Further research is indicated.

J. Wesseling et al. (2011) ASCO

Concordance & kappa statistics for ER, PR, and HER2

Percent agreement for ER, PR, and HER2

(=] PR HERZ
621/ [ea1+27] 453/ 23/ [E3+31

Conclusion

Microarray based readout of ER, PR and HER2 status using
TargetPrint is highly comparable to local IHC and FISH
analysis in 827 analyzed samples worldwide.

The results indicate mRNA expression read out for ER,

PR and HER2 by TargetPrint provides high quality second
opinion for local IHC/FISH assessment.

First central re-assessment of 103 discordant assessments
are shown and discussed.

For further information on the comparison of local IHC read out and
TargetPrint please view: poster P3-04-06 and P1-07-06



Reliable ‘second opinion’

Concordance Kappa
10505 () (95% CI) n

98% (96-99%) '1 0% (85-95%)

positive agreement
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§5% az-aa%) 62% (55-69%) _ m
negative agreament
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The clinical issue.
Think step by step

Step 2:
Is ER +ve really ER +ve?

My conclusion (for debate):

 Have your ER testing done by standard operational
procedures, including quality control programs in
sufficient case load labs.

 |HC is good

o Threshold: like ASCO-CAP guidelines: >1% consider
anti ER therapy



The clinical issue.
Think step by step (the most easy one)

Step 3:

If ER +ve is reliably proven, and there is some risk of
relapse

» Adjuvant anti-estrogen treatments: effect is proven

At least 5 years
Premenopausal: tamoxifen +/- ovarion ablation

Postmenopausal at least 2-3 years Al (+ tamoxifen) or Al
only

In higher risk: extended to 7 (107?) years



Relevance of breast cancer hormone receptors and other
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factors to the efficacy of adjuvant tamoxifen: patient-level

meta-an

alysis of randomised trials

Earty Areast Cancer Trialists" Collaborative Group (EECTCG)

Summary

Background As trials of 5 years of tamoxilen in early breast cancer mature, the relevance of hormone receptor Lancet 2011 378: 7184
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Relevance of breast cancer hormone receptors and other
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factors to the efficacy of adjuvant tamoxifen: patient-level
meta-analysis of randomised trials

Early Breast Cancer Triaksts” Collaborative Group (EECTCG)

Summary

Background As trials of 5 years of tamoxilen in early breast cancer mature, the relevance of hormone receptor Lancet 2011 378: 7184

Category Eventsjwoman-years (rate | % per year[) Tamoxiten events Katio of annual event rates
Allocated tamaxifen Allecated control Log-rank Variance  Tamasifen : control
0-F of 0-E
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factors to the efficacy of adjuvant tamoxifen: patient-level
meta-analysis of randomised trials

Earty Areast Cancer Trialists" Collaborative Group (EECTCG)

Summary

Background As trials of 5 years of tamoxilen in early breast cancer mature, the relevance of hormone receptor Lancet 2011 378: 7184
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Step 3:

If ER +ve is reliably proven, and there is some risk of
relapse

My conclusions:
» Adjuvant anti-estrogen treatments: effect is proven
- Atleast 5 years

- Premenopausal: tamoxifen +/- ovarion ablation(role
await SOFT trial results)

- Postmenopausal at least 2-3 years Al (+ tamoxifen) or Al
only

- In higher risk: extended to 7 (107?) years: see upcoming
ATLAS trial results!



The clinical issue.
Think step by step

(the most difficult one)

Step 4: What are the factors that justify adjuvant
chemotherapy (luminal A > B)

e Is every luminal A a luminal A?
« What makes luminal B a luminal B?

 What is the effect of chemotherapy: different for luminal
A or B?



What are Intrinsic Molecular Subtypes?

Molecular subtypes show which pathway drives cancer
growth.

— Luminal it is the estrogen pathway

— ERB2 it is the HER2 pathway

— Basal it is neither one of them

There is approx 20% discordance between molecular

subtypes and subtyping with IHC (Perou 2011i

Red = Up-regulation
Green = Down-regulation



Is molecular subtyping useful in “fine
tuning” your treatment decisions?

First some supportive data...



Response to neo-adjuvant chemotherapy in
molecular subgroups

Straver(1) Somlo (2) Krijgsman (3]
n pCR o

Low Risk Luminal-type 1 2 3%

High Risk Luminal-type 53 & 136 9 7%

24 12 83 35 42%

Breast Cancer Res Treat
DOI 10.1007/510549-011-1683-2

A diagnostic gene profile for molecular subtyping of breast cancer
associated with treatment response

Oscar Krijgsman * Paul Roepman + Wilbert Zwart +
Jason S. Carroll + Sun Tian + Femke A. de Snoo -
Richard A. Bender - Rene Bernards - Annuska M. Glas
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DOI 10.1007/510549-011-1683-z

PRECLINICAL STUDY

A diagnostic gene profile for molecular subtyping of breast cancer

associated with treatment response

Oscar Krijgsman * Paul Roepman * Wilbert Zwart -
Jason S. Carroll - Sun Tian - Femke A. de Snoo -
Richard A. Bender - Rene Bernards - Annuska M. Glas

PcR and 5yr follow-up of neoadjuvant
patients confirms the very response to
chemotherapy of Luminal Low Risk patients.

PcR rates confirm that there is a benefit of
chemotherapy in Luminal High Risk patients

PcR rates in Basal & HER2 are high
stressing the importance of identifying the
subtype in these two groups.

Low-risk Luminal-type

High-risk Luminal-type

Basal-type

HER2-type

0% -

10% +
20% 4
30%
40%
50%
60%
70% -

pathological complete response (pCR)

80% -



Llueprinc:

Molecular Subtyping Signature
80-gene signature
Profiles Basal, Luminal and HERZ2 subtypes



Background

Classification of breast cancers into
molecular subtypes may be important
for the appropriate selection of therapy
for patients with early breast cancer.
Previous analyses had shown that breast
cancer subtypes have distinct clinical
outcome (Sorlie, PNAS, 2001; Esserman,
BCRT, 2011). In our study, we analyze
using MammaPrint together with an
80-gene molecular subtyping profile
(BluePrint) the response to neo-adjuvant
chemotherapy and long term outcomes.

Methods

This study was carried out on data from
421 patients: 141 patients from the
I-SPY | trial; 230 patients from biomarker
discovery program at MD Anderson (131
and 99 respectively; Hess et al., 2006,
JCO; Iwamoto et al., 2011, BCRT); and
50 patients from City of Hope (Somlo

et al., ASCO, 2010). All patients were
treated in the neo-adjuvant setting

with chemotherapy. MammaPrint and
BluePrint outcomes were determined
from either 44K Agilent arrays run

at Agendia or available through the
I-SPY | data portal, or from Affymetrix
U133A arrays. The combination of
MammaPrint and BluePrint resulted in
4 distinct molecular groups: Luminal A
(MammaPrint Low Risk/Luminal-type),
Luminal B (MammaPrint High Risk/

Luminal-type), Basal-type and HER2-type.

ASCO - 2012

Response and long term outcomes after neo-adjuvant chemotherapy:
Pooled dataset of patients stratified by molecular subtyping by MammaPrint and BluePrint

Stefan Glﬁckl, Femke deSnuoz,JustinE PEetersl, George Scrnlu3, Laura van ‘t Vxeer4

Survival rates according to Clinical and Molecular Subtyping

A

Proparts n Distan DisemeFree

1. University of

Proption Distant isease Free

Canter, Miami, FL; 2. Agendia, Amsterdam, Netherlands; 3. City of Hope , Duarte, C&; 4. UCSF, San Francisco, CA

Added value of Molecular Subtyping
Luminal A patients (BluePrint Luminal/
MammaPrint Low Risk) have a good baseline
prognosis with excellent survival and may have
no benefit from chemotherapy.

A subset of clinical HER2+ patients are classified
as Luminal-type by BluePrint. The BluePrint
HER2-type pCR patients have a 5 yr DMFS of
87%, compared to clinical HER2+ pCR patients
who have 78% 5 yr DMFS. A recent pooled
analysis showed that pCR rate is low in clinical
HER2+/Luminal patients and is not associated
‘with outcome (von Minckwitz et al., 2012, JCO).
BluePrint classifies more patients as Basal-type
(n=120) with higher pCR rate (42%), compared
to clinical subtyping (n=93) with a pCR rate of
31%.

Summarizing tables

Clinical Subtyping  Chemosmnsitidey  Prognosis
PP Syous

7% fgm ™ monny
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e - " o

BluePrint Subtyping. u-—dhn, Pragnosis Benefitfrom CT
SRR BRI .
N
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TOMES R T
s p T e e

m ™
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e w1 T i) J8 BN gt

Summary

Molecular Subtyping can improve stratification
of patients in the neo-adjuvant setting;
Mammal’rmt Low Risk patients have a good

pr is with survival and
may not beneﬁt from chemotherapy.
We observed marked differences in response
and DMFS to neo-adjuvant treatment in groups
stratified by MammaPrint and BluePrint. These
findings confirm differences in chemotherapy
response among molecular subgroups, and
indicate that BluePrint and MammaPrint
help to further establish a clinical correlation
between molecular subtyping and treatment
outcomes.




Key Findings:

« 5 year survival data suggests that a combination of MammaPrint
and BluePrint more accurately identifies Luminal, Basal and ERB2

subtypes compared to IHC

A Clinical Subtyping B BluePrint Molecular Subtyping
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Key Findings:

. 42% of patients that were Clinical characteristics

HERZ unknowm

withholding Herceptin e
from Luminal A patients? | wmmeut o

MammaPrint High Risk
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Is molecular subtyping useful in “fine
tuning” your treatment decisions?

Than some sobering data....



Concordance single sample predictors (SSP)

A NKI-295 dataset

Bl Basal-like

B HER2

B Luminal A

1 Luminal B

E Normal breast-like

Weigelt et al., Lancet Oncology (2010) 11: 229



Concordance SSP algorithms

A

Sorlie SSP?

Hu SSP4

Parker SSP

ER status
Histological grade
Lymph-node status

Tumour size

C

Overall survival (%)
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Concordance molecular vs. IHC subtyping (n=560)
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Lips et al., submitted
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Comparison of molecular (BluePrint+MammaPrint) and pathological subtypes for breast cancer among the first

800 patients from the EORTC 10041/BIG 3-04 (MINDACT) trial

Giuseppe vialel, Leen Slaets2, Femke de Snoo3, Laura J. van 't Veer?, Emiel J. Rutgerss Martine Piccart®, Jan Bugi-]erts2 Jeroen van den Akker3, Kristel Englalen2 Leila Russol, Patrizia Dell'Ortol, Fatima Cardoso”

1. Eurapean instinute of Oncology and University of Mifan, Milan, aly, 2. European Organisation for Research and Treatment of Cances, Brussels, Belgium; 3. Agendia, Amsterdzm,

Background

Biology has become the main driver of breast
cancer therapy. Intrinsic biological subtypes by
gene expression profiling have been identified.
Pathology can be used to define surrogates

of these subtypes but these are not always
concordant, which may lead to different treatment
plans. We investigated the concordance between
BluePrint + MammaPrint (micro array based)
breast cancer subtypes and pathological surrogates
(based on ER, PR, HER2 & Ki67). Contrary to the
Perou gene set (evolved into PAMS50), BluePrint
was trained using pathological data.

Three ways to measure ER activity

Using available data (centrally assessed pathology
& genomic) from the MINDACT pilot phase
(Rutgers et al, 2011) 621 tumors were analyzed.
Patients were classified according to 4-category
based pathology (ER, PR, HER2 and Ki67);
additionally, classification was done adhering

to the recent St. Gallen recommendations
(Goldhirsch et al 2011) which recognizes an
additional category (Luminal B HER2+). Based on
BluePrint 3 subtypes are formed: Luminal, HER2
and Basal. The Luminal subtype is further split into
Luminal A (MammaPrint Low Risk) and Luminal B
(MammaPrint High Risk).

sk,

u Amsterdzm, Netheriznds; 6. Jules

Substratification of the Luminal subgroup: Concordance MammaPrint versus Ki67

Ki67 is assumed to be a fairly reliable measure of proliferation. Generally, when multi-gene assay results are not
available, Ki67 is often used as biomarker to distinguish Luminal A from Luminal B subgroups. The concordance
between MammaPrint and centrally assessed KiG7 in Luminal-type patients is 71%, with a k score of 0.35 (95% Cl 0.26—
0.45). The relatively high discordance with MammaPrint indicates that Ki67 and MammaPrint cannot reliably substitute

for each other.

Molecular subtyping of HER2+ patients

-

HERaby HCFIH

This ﬁ$ure depicts ER and HER2 clinical assessmems for
clinical HER2+ and/or BluePrint HER2 cas:

For visualization purposes, random trimmed noise is idded o the HERZ
assessments and ER scaling adjusted.

There is a relatively large group of clinical
HER2+ cases that are BluePrint Luminal-
type. BluePrint classifies these patients as
Luminal-type despite being clinical HER2+,
indicating the tumor’s expression of the
Luminal profile to be dominant over the
expression of the HER2 profile. These
patients have high IHC ER results and fall
into the group that St Gallen separately
defines as Luminal B HER2-type. These
patients may have lower response to
trastuzumab (von Minckwitz et al, 2012).

Subtyping with BluePrint/MammaPrint and IHC/FISH

Luminal B HER2+
Bk andior PRy
vane

Brussels, Belgium; 7. Breast Unit,

Erb-B2
ez

12 Clinical Luminal patients with BluePrint Basal-type

I 4

This figure depicts ER and PR IHC expression furdlmral Luminal-
type cases. rorvi random

assessments and ER and PR scaling is adjusted.

The majority of the cases classified as Basal-type by
BluePrint have low ER and PR expression (lower than
10%); indicating this to be a critical group in need of
further research.

, Lishon, Portugal

MINDACT

Microarray In Nodo negative
and 1 to 3 poaltive Iymph node
Dispase may Avoid ChemoTnerapy
EORTC 10041 / BIG 3-04

Conclusions

- All pathological Basal cases are BluePrint
Basal, apart from 1 BP HER2 case

- Of the BluePrint Basal cases, 20% are not
pathological Basal (16% Luminal, 4% HER2).
Of these 16% Luminal cases, the majority
are IHC ER/PR borderline (21% and <10%)

- 97% of the pathological HER2+ cases that
are BluePrint Luminal are ER+

- Most discordant cases are seen within

the Luminal subtype, indicating that Ki67
distinguishes Luminal A from B differently
than MammaPrint does

- The observed subtype discrepancies reveal
potential important impact for treatment-
decision making. MINDACT will provide such
important information
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HERZ2+ and ER+ are often BP Luminal

* If you have patients with co-morbidities that you are concerned about treating with
Herceptin, is there a subset of patients that you can withhold this drug?

» Large group of clinical HER2+ cases that are BluePrint Luminal type (46%).

* Indicating the tumor’s expression of the Luminal profile to be dominate over the
expression of the HER2+ profile.

» These patients may have a lower response to trastuzumab (von Minckwitz et al,
2012)

HER2
St Gallen BluePrint HER2
4 category |(5 category)
4 1 287
4 11 | 19
HER2 Luminal B HER2+
HER2+ EI;; :d}ur PR+ @) 3 1 1 60
Erb-B2
ER-/PR-fHER2+ 1 0 13 2 16
0 0 1 62
Total 400 92 53 76 621




Even the best KI67 assessment shows
30% discordance with MammaPrint

» Ki67 is assumed to be a fairly reliable measure of proliferation. Ki67 is utilized as a

biomarker for chemotherapy

* The concordance between MammaPrint and centrally assessed Ki67 in Luminal-type

patients is 71%, with a k score of 0.35 (95% CI 0.26-0.45).

* The relatively high discordance with MammaPrint indicates that Ki67 and MammaPrint

cannot reliably substitute for each other.

«  MammaPrint has a higher hazard ratio than KI67 and is a better indictor for prognosis

HER2 Total
St Gallen BluePrint HER2
4 category |(5 category)
19 4 1 287
111 4q 11 | 196
HER2 Luminal B HER2+
e 25 3 31 1 | 60
Erb-B2
ER-/PR-/HER2+ 1 0 13 2 16
0 0 1 62
Total 400 92 53 76 621




Key Findings:
20% of the Basal is IHC ER+

These patients might take Endocrine therapy without effect

Of the BluePrint Basal cases, 20% are not pathological Basal (16%
Luminal, 4% HER2+

Of the 16% Luminal cases, the majority (80% are IHC ER/PR
borderline (= 1% and < 10%)

HER2 Total
St Gallen BluePrint HER2
4 category |(5 category)
19 4 1 287
111 4q 11 | 196
HER2 Luminal B HER2+
e 25 3 31 1| eo0
Erb-B2
ER-/PR-/HER2+ 1 0' 13 2 16
Total 400 92 53 76 621




Are clinico-pathological data useful In
“fine tuning” your treatment decisions
towards adjuvant chemotherapy?

Then the basic & confusing data....



@+h 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)
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@+h 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)
Lancet 2012, 375 43244 i:c:;?::nryd Moderate differences in efficacy | adjuvant ch W reg for breast cancer are plausible,
(F) ER status (’=0-1; 2p=07; NS) :
ER-poor 403/1095 (36-8%)  464/1043 (445%)  -405 180-4 ——
ER-+ 8313100 (26.8%) 10633177 (33-5%) -84.6 3285 —.—
ER unknown 182/559 (32-6%) 174/513 (33-9%) -149 723 —b—
Subsets of ER+
ER+, chemotherapy+endocrine vs endocrine 659/2622 (251%) 853/2675 (31-9%) -56-2 2470 —I-—
ER10-99 fmol/mg 416/1371 (30:3%) 544/1442 (37.7%) 353 1625 ——
ER =100 fmol/mg 77401146 (239%) 3371160 (291%) 206 95.6 — e
ER+, age <55years 250/845 (29-6%) 316/943 (33.5%) 194 1024 —t
ER+, age 55-60 years 542/2071 (26-2%) 677/2055 (329%)  -53-9 2153 M
ER+, poorly differentiated 100/461(217%) 120477 (25-2%) -12.2 453 —‘:——
ER+, moderately/well differentiated 228/985 (23-1%) 2861026 (27-9%)  -Z7-8 112.8 ——

0-80 (SE 0.07)
077 (SE 0.05)
0-81 (SE0-11)

0-80 (SE 0.06)
0-80 (SE 0.07)
0-81(SE0.09)
0-83 (SE 0-00)
078 (SE 0-06)
077 (SE0-13)

078 (SE 0-08)



@+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, 37843244 Background Moderate diff s in efficacy | adjuvant c therapy regi for breast cancer are plausible,
Deaths/women Anthracycline deaths Ratio of annual death rates
R Miocated anthragycline Allocated CMF Log rank O-F Variance of 0-F Anthracycline-CMF
(A) Cumulative anthracydine dosage, if dose per cycle is at least Aso/Ego (trend y}=8.0; 2p=0.005)
Asé0 or Erzo-800 (eg, CAF/CEF) I78/2082 (182%)  475/2097 (22.7%) -50-0 1980 . 078 (SE0.06)
A300 or E400-480 396/2766 (143%) 4722770 (17-0%) -359 1831 — 082 (SE0.07)
Azg0 (standard 4AC) 87712565 (342%)  BBE/2557 (34.6%) -85 4056 - 098 (SE0.05)
Dose/cyde<AsofEa 358/1530(234%)  357/1502 (23-8%) 111 1601 —H— 0-93 (SE0.08)
(B) Cyclophosphamide in CMF oralfiv (3=0-0; 2p=0-3; NS)
Cioow14 oralfcyde 1651/6530(253%)  1834/6525(28-1%) -98.8 7888 . 0-88 (SE0.03)
Coonez ivfgycle 358/2413(148%)  356/2401 (14-8%) 56 1579 —im—  096(SE0.08)
(C) Concurrent endocrine therapy (if ER+)? (3’-0-0; 2p-1-0; NS)
Ves 57/502 (11-4%) 62/502 (12-4%) -29 29.0
No (any endocrine only after chemotherapy ended)  1952/8441(231%)  2128/8424(253%)  -1025 9178 = 0-89 (SE0.03)
(D) Entry age (trend x}=0-0; 2p=0-9; NS) E
<45 years 871/3398 (256%)  991/3454 (28.7%) 54-8 4228 «.» 0-88 (SE0.05)
45-54 years 738/3399 (217%)  773/3356 (23.0%) 306 3443 1, 091 (SE 0-05)
55-60years 375/1961(191%)  396/1920 (20-6%) -202 1693 — 0-89(SE0.07)
~70years 18/106 (17-0%) 26/112 (22:3%) -22 87
Unknown 7179 (8:9%) 524 (6.0%) 24 18
(E) Nodal status (trend x?-0-9; 2p=0.3; NS)
No/N- 461/3865 (11.9%)  541/3869 (14-0%) -405 231 —— 0-84 ({SE 0-06)
Ni3 520/2442(213%)  543/2418(225%)  -100 2434 —m— 096 (SE0.06)
N4+ 612/1234(49.6%)  647/1233 (52.5%) 231 2734 - 092 (SE0.06)
Otherfunknown 416/1402(297%)  459/1406 (32.6%) 319 1963 —1 085 (SE0-07)
(F) ERstatus (x’=01; 2p=0.8; NS)
ER-paor 120/4488 (26:8%)  1287/4518 (285%) 437 5646 ” 0-93 (SE0-04)
R+ 569/3279(17-4%) 61013257 (187%) -26:5 267:0 —.— 091 (SE 0-06)
ER unknown 230/1176(203%)  293/1151(25-5%) 352 us2  —o— 074(SE0.08)
Subsets of ER+
ER10-99 fmol/mg 247/1072 (23.0%) 279/1094 (25-5%) -212 1083 - 0-82 (SE0-09)
ER =100 fmol/mg 86/450 (19-1%) 116/450 (25.8%) -154 420 069 (SE0-13)
ER-, age <55 years 426/2350 (181%)  461/2345 (19.7%) -229 2023 — 0-89(SE0.07)
ER-, 55-69years 134/846 (15-8%) 140/847 (16-5%) -36 611 0.94(SE0-12)
ER-, poorly differentiated 131/868 (15-1%) 130/793 (16-4%) 41 527
ER+, moderately/well differentiated 125/952 (13-1%) 136/1047 (13-0%) -18 583
. Total 2009/8943 (22-5%) 2190/8926 (245%) -1054 946.8 <= 0805 (SE 0-031)
2p=0-0006
& 99% or <t 95% (1
Global heterogeneity: y? =9-9; p=0-1 05 10 15
Anthracydine better CMF better
Treatment effect 2p-0.0006

Figure 4: Subgroup analyses of breast cancer mortality {mortality with recurrence, by log-rank subtraction) for any anthracycline- based regimen versus
standard CMF (or near-standard CMF)

A=doxorubicin (Adriamycin). E=epirubicin. Dose/cycle (and cumulative dosage) is given after the drug name in mg/m’; A6o/Ego means 60 mg/m’ of doxorubicin or
90 mg/m’ of epirubicin. iv=intravencus. NS=not significant. ER=oestrogen receptor. IHC=immunchistochemistry. *First four subgroups are as in the forest plots.
(webappendix pp 27 -37) that give detalls of each trial's cytotoxic regimens.

www.thelancet.com Vol 379 February 4, 2012



Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)

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

Lancet 2012, 37 43244 i:c:;?::nryd" lerate differences in efficacy | adjuvant ch g for breast cancer are plausible,
(F) ERstatus (y’=0-1; 2p=0-8; NS)
ER-poor 120/4488 (26-8%) 1287/4518 (28.5%) -437 564-6 0-93 (SE 0-04)
ER+ 569/3279 (17-4%)  610/3257 (18.7%) -26.5 2670 0-91 (SE 0-06)
ER unknown 239/1176 (20-3%) 293/1151 (25-5%) -352 1152 074 (SE 0.08)
Subsets of ER+
ER 10-99 fmalimg 247/1072 (230%)  279/1094 (25:5%) -21.2 1083 0-82 (SE 0-09)
ER =100 fmolimg B6/450 (19-1%) 116/450 (25-8%) -154 420 0-69 (SE 0-13)
ER+, age <55 years 426/2359 (181%)  461/2345 (19.7%) -22.9 2023 0-89 (SE 0-07)
ER:, G5-60years 134/846 (15-8%) 140/847 (16-5%) -316 611 0-04 (SE 0-12)
ER+, poorly differentiated 131/868 (15-1%) 130/793 (16-4%) -4-1 527
ER+, moderately/well differentiated 125/952 (13-1%) 136/1047 (13-0%) -1.8 L83




Value of molecular subtyping and
prediction to effect of chemotherapy

Classification often dependent of method used
Despite differences in gene lists, outcome similar

Most signatures discriminate based on ER-status
and proliferative activity

Prognostic value restricted to ER-positive tumors

Subclassification ER-positive breast cancer in
luminal A and luminal B is arbitrary, based on
proliferation

Expression signatures are complementary to
standard clinico-pathological parameters

Weigelt et al., Nature Reviews Clinical Oncology (2011)



Predictive profiles fail

e Even the best arrays unable to give a sufficient signal
at low expression of very relevant genes

e Subtle, non detectable changes in level of expression
can make the difference

e Expression profiling unable to pick up resistance
mechanisms if such a mechanism is only present in a
proportion of the tumors

e Tumors are heterogeneous, RNA bulk analysis will
not help

Borst & Wessels, Cell Cycle (2011) 9: 4836



Integration of tumor features is essential

e Adequate morphological diagnosis
e Robust and reliable IHC-panel
— ER, PR, HER2, (Ki-67)

e Gene signature has additional value for a
substantial subgroup

e Requires for all disciplines sufficient volume
and expertise



The clinical issue.
Think step by step

(the most difficult one)

Step 4: What are the factors that justify adjuvant
chemotherapy (luminal A > B)

My conlusions (for debate)

e Is every luminal A a luminal A? No, there are some high
risk cancers between them

 What makes luminal B a luminal B? The
proliferation/propensity to disseminate: you need extra
Information because you do not see it sufficiently on
standard pathology/IHC (Ki 67: to much differences in
guality, to many ‘in betweens’, not proven to be
chemaonredictive)



The clinical issue.
Think step by step

(the most difficult one)

Step 4. What are the factors that justify adjuvant
chemotherapy (luminal A > B)

My conlusions (for debate)

 What is the effect of chemotherapy: different for luminal
A or B?

Actually not proven: depends on prognosis & prediction

(and now, I'm sorry, the circle is round again)



Did you get some order out of
chaos?




(0) BEADAEERRY NT—2

Japan Comprehensive Cancer Network, BEreast (JCCMNB)

Thanks to the patients and all those who provided me
with the presented information,
and for inviting me, your attention & discussion



http://www.jccnb.net/index.html�

Intermediate Clinico/Pathological Risk

What to do?
o Treat all patients with chemotherapy?

* Or be more selective, and treat those patients
who benifit

(and thus minimizing the risk of losing lives by foregoing
chemotherapy)



/0-gene assay (MammaPrint)

* |s not just another prognostic factor

* |Is designed from the beginning to tell you the metastatic
potential of an individual breast cancer



/0-gene MammaPrint

* Functions of many genes are identified and are all
related to the process of dissemination including
proliferation



Validation 4: N = 100
Wittner et al., Clin Cancer Res 14: 2988, 2008

Probability of remaining metastasis—free

0.6

0.4

0.2

0.0

p=0.123

MGH series,
Boston;

Time to metastasis

Years




AiIms RASTER study

e Feasibility of using 70-gene signature In
community-based settings

e Effect of 70-gene signature on adjuvant
systemic treatment (AST) decisions

— AST decision at that time based on restrictive
Dutch National Guideline 2004, 70GS result and
doctors’ and patients’ preferences

e Outcome after 5 and 10 years of follow-up



Current aim RASTER study

e Outcome after 5 years of follow-up

* \WWhat would the risk estimation of the
RASTER cohort be with currently used risk
estimation tools to guide AST decisions

— Adjuvant!Online



INnclusion criteria

Female
cT1-4NOMO Iinvasive breast cancer

Age < 61 years, amended to < 55 years
(after 242 patients had been enrolled)

Operable, unilateral tumor

No history of previous malignancy, except for
basal cell carcinoma or cervical carcinoma in
situ

No neoadjuvant systemic therapy



Dutch guideline 2004

RASTER enrollment 2004-2006

High risk
° N+

 NO; <35 years
— except for tumor <1 cm grade |

 NO; > 35 years:
— Larger than 1 cm grade lll
— Larger than 2 cm grade Il
— Larger than 3 cm any grade



Adjuvant Online version 8.0

50 years

Patient Informnation

9% 10-yrs T risk

bge: |5|:|

Mo additional thergyff:
|

Low risk defined as 10-year survival

probability at least 90%

INU
10 Vear Fislk: | T TSI |

Adjuvant Therapy Effectiveness

Hom: | Taraoxifen (Overview 2000) |

With combined therapy: Benefit= 4.7 alive.

Chero: | Anthra =4 Cycles =2 agnts. = |

www.adjuvantonline.com

Benefit ET 3%, CT 2%




Results

427 patients tested between 2004-2006
Median FUP time 61.6 months
33 DDFS events

— DDFS event = distant recurrence, death (any

cause), 2nd primary other than breast

11 deaths

O breast cancer specific deaths



Proportion of patients labeled as high risk i@

208 (49%) High risk 295 (69%)

70-gene signature Adjuvant Online



With 70GS 29% less patients high risk

With 70GS 29% less patients high risk category,
compared to AOL

208 (49%) 295 (69%)

High risk

219 (51%) 132 (31%)

Low risk

70-gene signature Adjuvant Online



5-year DDFS of 427 patients according to 70GS or AOL

SYR DDFS

89.8%

96.1%

208 (49%)

—

High risk

219 (51%)

Low risk

—

70-gene signature

295 (69%)

132 (31%)

- (=

j

[T§

SYR DDFS

— 92.4%

— 94.4%

=

Adjuvant Online



Lew
70GS-AOQOL risk groups and AST i&
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Patient characteristics discordant group

n=94 patients no AST or ET only

Age 45-55 years /5%
pT1l (< 2 cm) 80%
Grade |1 82%
IDC / ILC 72 1 20%
ER pos 98%
PgR pos /8%

HER neg 90%



Conclusions

e AOL high risk and 70GS low risk patients who did not
receive adjuvant systemic therapy or hormonal

therapy only had an excellent 5-year DDFS (97.8%)

e This percentage is unlikely to drop below 90% at 10

years of follow-up

e Of this patient group at least 80% had an ER positive,

HER2 negative, grade Il tumor of 1 to 2 cm In size

e The percentage of high risk patients could be reduced

by almost 30% when 70GS risk estimation was used
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Multiple answers from a single array

MammaPrint = Molecular subtypes

70x9 BluePrint
231x5 80 x 5

MRNA readout ER, PR and
HER?2
TargetPrint
3x5

Normalization

Research Gene Panel - 465 x 3
TheraPrint " Control probes

Drug response profile

56 x 3 536

Drug response profile
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