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Abbreviations: ER, oestrogen receptor; HER2, human epidermal growth factor receptor-2; PgR, progesterone receptor.
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MNational

Comprehensive . . . MCCHN Guidelines Index
NCCN - NCCN Guidelines Version 3.2012 Braast Carar Tuble af Gantents
Nework”  |nvasive Breast Cancer Discussion
SURVEILLANCE/FOLLOW-UP RECURRENT WORKUP
or
INITIAL WORKUP FOR STAGE IV DISEASE
sInterval history and physical exam every 4-6
mo for 5 y, then every 12 mo
* Annual mammography = History and physical exam Locoregional
«Women on tamoxifen: annual gynecologic = CBC, platelets disease —
assessment every 12 mo if uterus present » Liver function tests
« Women on an aromatase inhibitor or who » Chest diagnostic CT

s Abdominal  pelvic diagnostic CT or MRI99

1 ; e See Treatment
= Brain MRI if suspicious CNS symptoms R Dot i o

experience ovarian failure secondary to

treatment should have monitoring of bone = Bone scan or fluoride PET/CTH (category 2B) mm
health with a bone mineral density — | = X-rays of symptomatic bones and long and Stage IV Disease
determination at baseline and periodically T werghtbeaT Ty boTre S abIoTTTat O oTTe ST (BINV-17)
thereafterf » First recurrence of disease should be biopsied

= Determination of tumor ER/PR and HER2 status
if unknown, originally negative or not over-
expressedbhh

+ Assess and encourage adherence to adjuvant
endocrine therapy.
* Evidence suggests that active lifestyle,

achieving and maintaining an ideal body » Genefic counseling If patient Is high risk for Systemic
. o : —
weight (20-25 BMI) may lead to optimal breast hereditary breast cancer discase

cancer outcomes.

9If FDG PETICT are perﬁ:rrrned and both clearly indicate tIDI'IE rnetastasEs bone scan or fluoride PET/CT may not be needed.

fThe use of estrogen, progesterone, or selective estrogen receptor modulators to treat osteoporosis or osteopenia in women with breast cancer is discouraged. The
use of a bisphosphonate is generally the preferred intervention to improve bone mineral density. Optimal duration of bisphosphonate therapy has not been established.
Factors to consider for duration of anti-osteoporosis therapy include bone mineral density, response to therapy, and risk factors for continued bone loss or fracture.
Women treated with a bisphosphonate should undergo a dental examination with preventive dentistry prior to the initiation of therapy, and should take supplemental
calcium and vitamin D.

2The use of FET or PET/CT sc:annlng should gena'ally be drsaDDuragEd for the evaluation of metastatic disease except in those clinical situations where other staging

b False—negatr'.re ER and.n'ur F‘R determlnatlms oceur, and TJ'lerE may I:IE dlscclrdanDE I:letween TJ'lE ER and:‘nr PR determlnatnn I:letween thE prlmary and metastatic
tumar(s). Therefore, endocrine therapy with its low attendant tomicity may be considered in patients with non-visceral or asymptomatic visceral tumors, especially in
patients with clinical characteristics predicting for a hormone receptor- positive tumor (eg, long disease-free interval, imited sites of recurrence, indolent disease, older

aE;E}_

Note: All recommendations are category 2A unless otherwise indicated
Clinical Trials: MCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged

EINV-16

Varsion 32012, 010N 2 & Matonal Compminansiee G anoer Meswork, inc 2012, Allnghts meared. Tha MO Guideines” and $is LS T2mon may not e mpmduced 1 ary Sorm wiThow: T apmss, wisen porm sson of NGO
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Pathology Technique

c BREEIZELVODEZMIFELLNTTM?

1. IEFEICHEEA RSN TSN ?
2. L,oh\ UEEREEARILRY) O CRERIESNTLNAD ?
3. FIBUSADGDERFZD AIRETEIE 7L A ?

* ER, PgR, HER2DFZHFIFIELINTI M ?

1. LoV ERRIEARILRY Y TRERIESNTLNAMN?
2. WEIFEIZEHESTULVELY?
3. BIFEEIZITHON TSN ?




RIL D DA D RFERE

=iEERE = 1mm/h

2cm+1.5cm=3.5cm
FILETRILTY N ENZEST HFETIZISEFRNAMNDS




Receptor re-evaluation

100 true ER” 60 true ER-
cancers cancers
15t testing: / \ / \
90 true + 10 false - 54 true - 6 false +
l 1
2"d testing:
81 true + |9 false -] 49 true - | 5 false +
| x
9true + | 1 false - 5 true - | 1 false +

Pusztai L, et al: Oncologist. 2010



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3227913/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3227913/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3227913/
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HER2 status In primary tumors
and metastatic tumor

Primary tumor
HERZ2 positive

Metastatic lesion
HER?2 positive

N=139
IHC 3+, FISH + 16
IHC 3+, FISH - 0
IHC 3+ FISH unknown 25
IHC -, FISH + 7
IHC unknown, FISH + 97

Metastatic lesion
HER2 negative

N=43

IHC -, FISH -

N=182
IHC 3+, FISH + 60
IHC 3+, FISH - 14
IHC 3+ FISH unknown 58
IHC -, FISH + 16
IHC unknown, FISH + 34

IHC -, FISH unknown

IHC unknown, FISH -

6
3
34

Niikura N, et al. JCO. 2012




Kaplan-Meier overall survival curves by HER2
status for patients with distant metastases

— Discordance
- Concordance

©
2
>
S
>
(7.}
© —
u P =0.003
>
(o)
[T,
(o)
>
>
F 49
© J
0
g I_\_
|
o
—
=
o = \ \ \ \ \ \ \ \
12 24 36 48 60 72 84 96
Discordance Tlme (months)
N 35 22 7 2 2 2 1 0 0
Concordance
N 133 87 63 33 22 10 8 4 1

Niikura N, et al. JCO. 2012



HER2 target therapy for patients with
discordance

HER2 target therapy
No HER2 target therapy

=
=
>
S e
U,) o
— P=0.719
®©
o <
> o
o
B | I
N
o
o \ \ \
° 0 1 2 3

Years
No HER2 target therapy
29 17
HER2 target therapy

6 5 1 Niikura N, et al. JCO. 2012
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ER Discordance

between Early and Late relapse

ER

TN

g ! 209 25 8 0w gQ 251

2 9 6 1 3
s s -

459 primary
breast tumors

ER 2 30 12

5 M
positive -

: ER 4 3@

negative 1

relapse | |
W Lung or
ll"hl!l plaura

Skelaton h &
P Liver 5 4R v sQQ 3,

& 2 16 1 6

i) CNS T P
Other (_‘d"—‘-wl ==
Lymph nods
Abdamen T T T

'I.'-"EQ‘iQ

12

67 patients

Time to Relapse (RFS; years)

Skin 7 5 10

v

14
Lindstrom LS, et al, JCO 2012



HERZ2 status in Primary tumor between
Pre and Post Neoadjuvant therapy

Pre-NAC
HERZ2 positive
N=2,244

Pre-NAC
HER2 Negative
N=8,867

Post-NAC
HER2 positive
N=1,771 (78.9%)

Post-NAC
HER2 negative
N=473 (21.1%)

Post-NAC
HERZ2 positive
N=293 (3.3%)

Post-NAC
HER2 negative

N=8,574 (96.7%)

( Unpablished Data )



SETOHRE

e Receptor discordance between primary
and recurrence:

— Mostly retrospective
— Used pathology reports—did not reanalyse samples

— Rates of discordance for receptor determination:

* Hormone receptors, 15% to 40%

* HER2, 7% to 26%

Abbreviation: HER2, human epidermal growth factor receptor-2.
Amir E, Clemons M. Lancet Oncol. 2009;10(10):933-935; Amir E, et al. J Clin Oncol. 2012;30(6):587-592; Amir E, et al. Cancer Treat Rev. 2012;38(6):708-714;
Wu JM, et al. Clin Cancer Res. 2008;14(7):1938-1946.



Prospective clinical trials evaluating
the impact of metastatic biopsy

Table 1 | Prospective clinical trials evaluating the impact of metastatic biopsy

Tral n  Patlents Patients switching Patlents In
without receptor status (%) whom switch In
recumrent receptor status
disease on ER PR HERZ o4 to treatment
blopsy (%) change (%)

simmons et al. 40 4 (10) 3/29 /29 2/29 6,/29

I:Eﬂﬂg}m (10) (24) (T} (20])

Thompson etal. 205 18 (B.8) 14137 34/137 47137 24137

(2010)54 (10) (25) (3} (18]

Amir et al. 121 4 (3) 15/94 38,/94 8/83 17/94

(2012)% (16) (40) (10)  (18)

17
Niikura, M. et al Nat. Rev. Clin. Oncol. 10, 711-719 (2013);
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fEH (1)

63m% X &

SEERIZFLEE T2 NO MO Stagell

ER: 0-10%, PgR 0% HER2 3+, HG 3, NG 3
Adjuvant: EC— T Herceptin + Al

CC) mfil') >/ g E 5k
B[R
OB/ \ER

R

No Carcinoma cell seen




TEH (2)

7wt

SEEFTZEZLEE T2 N2 MO Stagelll FELE T3 NOMO Stagell
ER: [&1%, PgR [&1%, HER2 1+, Ki67 60%

PH:48EHARE 7571 BEIBHFEHM

Adjuvant: LHRH + TAM

cc: &L

E{RE2H:
FF S6 8cm Liver Meta%g(

R

Metastases from Phenochromocytoma




fEH  (3)

61k X &

105ERIEFLE T4d N3 MO Stagellic

ER: &%, PgR BE14, HER2 3+, Ki67 20%
Adjuvant: AC- T+ Herceptin

CC) A, FFHrEES

E{REZHT:
IEM R, BEMEENA L

SRIBEHT:

Bile duct Adenocarcinoma




Does Performing a Confirmatory Biopsy at
the Time of Metastatic Recurrence Alter
Patient Management?

e DESCRY study:
— Single-centre study, Toronto, Ontario, Canada
— ER/PgR by IHC using ASCO guidelines
— HER2 by FISH
— Reanalysis of primary
— Planned sample size = 35

() Canadian
NS
y<. DBreast Cancer

S 2, .
AA’V N FoundatIOn Abbreviations: ER, oestrogen receptor; FISH, fluorescence in situ hybridisation; HER2, human epidermal growth factor
) 4 Ontario Chapter  receptor-2; IHC, immunohistochemistry; PgR, progesterone receptor.
»ﬁy Simmons C ... Clemons MJ. Ann Oncol. 2009;20(9):1499-1504.



DESCRY Results: Feasibility

49 approached
/ | ) f )
9 refused 40 agreed
* 2 patient-specific > | g
reasons

* 4 physician reasons

! - 5 not feasible
anguage barrier * 2 lesion disappeared

{ 35 biopsies completed }

* 1 participating in + 3 location p
another study — 6 insufficient sample

(& ) )

Ve

— 29 paired samples

-

Bone, soft tissue,
pleural effusion, liver,
lung, cerebrospinal fluid

Adapted from Simmons C ... Clemons MJ. Ann Oncol. 2009;20(9):1499-1504.



DESCRY Results: Discordance

[ 29 samples ]

1
[ 3 benign, 1 lymphoma ] [ 25 breast cancer metastases ]

[ 10 discordant with primary ] [ 15 concordant with primary ]

( N\

3 loss of ER

(& J

( N\

7 loss of PgR

(& J

2 gain of HER2

4 patients had completely different diagnosis
40% discordance overall (P <.001)

— 12% loss of ER, 28% loss of PgR

— 8% gain of HER2

20% change in management

Reprinted from Simmons C ... Clemons MJ. Ann Oncol. 2009;20(9):1499-1504.



DESTINY: Receptor
Concordance

=
- -
U

Abbreviations: ER, oestrogen receptor; HER2, human epidermal growth factor receptor-2; PgR, progesterone receptor.
Adapted from Amir E ... Clemons MJ. J Clin Oncol. 2012;30(6):587-592. 25

25



Conclusion: Change in Therapy

* Among 121 patients:

— 17 (14%) had a change in therapy (95% Cl, 8.4%-21.5%) based
on recurrence biopsy results

e Trastuzumab added for gain of HER2 over expression (n = 6)
 Chemotherapy replaced endocrine therapy for loss of ER (n = 5)

* Endocrine therapy replaced chemotherapy for gain of ER (n = 2)

* No change in previous treatment for benign disease
or second primary (n = 4)

Abbreviations: Cl, confidence interval; ER, oestrogen receptor; HER2, human epidermal growth factor receptor-2.
Amir E ... Clemons MJ. J Clin Oncol. 2012;30(6):587-592.



BRITS: Receptor Discordance and
Subsequent Change in Treatment Plan

* 205 consented

* Paired samples from 137 women, change in
— ERin 10%
— PgRin 24.8%
— HER2 in 2.9%

 Change in treatment plan: 17.5%

Abbreviations: ER, oestrogen receptor; HER2, human epidermal growth factor recptor-2; PgR, progesterone receptor.
Thompson AM, et al. Breast Cancer Res. 2010;12(6):R92.



I‘vvvlvvvu - ey 8 8§ w5 =W § -"r's ws § § W “w=- - - <= § § &

Pooled

Analysis of 2 Prospective Studies
* Changein treatment: 14%° "

Abbre s:ER, 0 p r; HER2, human epidermal growth fac ecptor-2; PgR, proges 28
Data f mAm E, CI emo M al. C er Treat Rev. 2012;38(6):708- 714



Hypothesis
(Testing Problem)

Fixation
~ine needle aspiration vs. Core needle biopsy

mmunostaning

Sampling error



Hypothesis
(Clonal Change)

Chemotherapy
HER2 targeted therapy

HER2 $ HER2
positive —

Tumor
progression

nhegative

tumor tumor

30



Hypothesis

Burrell, Nature 2013

Chemotherapy

HER2 targeted therapy
positive e negative
ﬁ
tumor T tumor
umor

progression

HER2 negative tumor HER2 positive tumon
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Niikura N, et al Nature reviews Clin Oncol 2013(24)



An algorithm for metastatic biopsy

S —

\4

ﬁﬁﬂﬁ%“w G BREBE~DER [REEEDERE

gARE *EZEIT D HEITHRETT S,
FERIEEEF/ =L
CAT.BREBZA~
NEREERT D

Niikura N, et al Nature reviews Clin Oncol 2013(2)
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BEILIED
HEHBHT=

*Metastatic Biopsy
*Liquid Biopsy

8 Al b e %

HDY—IL

—> CTC, Circulating tumor DNA
*Functional and Molecular Imaging

- FDG-PET/CT,

FES-PET, 3°Zr-Trastuzumab PET/CT



New patient

Redeftining the treatment
paradigm for metastatic breast
cancer

Intrinsic molecular

characteristics Adaptive response Resistance
Biopsy | = * | Novel biomarker | * | Biopsy
Biopsy
» | Assessment — :S'yétemic thera}xy9 —» | Progressive disease
Patient enrichment = Change of treatment = Change of treatment
by predictive biomarker = New drug = New drug

Niikura, M. et al Nat. Rev. Clin. Oncol. 10, 711-719 (2013);



Comparative genomic hybridisation array and DNA

> ®

Cromabdark

sequencing to direct treatment of metastatic breast cancer:
a multicentre, prospective trial (SAFIRO1/UNICANCER)

Fabrice André, Thomas Bachelot, Frederic Comma, Mario Campone, Monica Amedos, Véronigue Dieras, Magali Lacrofe-Triki, Ludovic Lacroix,
Pascale Cohen, David Gentien, Jose Adélaide, Florence Dolenc, Anthony Goncalves, Christelle Levy, Jean-Mare Ferrera, Jocques Bonneterre,

Clavdio Lefeuvre, Marta fimenez, Thomas Filleron, Hervé Bonnefoi

| #23 patients enralled

16 excluded becawme na biopsy result
k.
I 407 with hiopay results |

N 4 excluded because metastatic
= breast cancer no confirmed

L

I #03 biopsy samples assessed |
104 excluded

N 91 low percentage of tumaouwr cells
v E ma frocen material

- 5 other reasons

199 samples with DA suitable
fior genomac analysis*
2 CGH amay alone
ZE1CGH ammay and Sanger
SETUENCINg
16 Sanger sequencing abone
1 ewcluded
16 CGH array results deemed
- urinberpretable
2 nat ernough DA far Sanger
SeUercing

N

195 patients with targetable
genomic alterations

L

55 patients received matched
therapy
52 driwen by genomacs
3 HER2 amplification on
CGH amay

0
w .
E 254 _._._._,_,.F'Iul'j-lfnl.rnl.rtatlm
D
E 04 CCNDT amplification
b -
o
£
E - FGFR1 amplification
-
= 10
il
g AXT1 mutation
= 3 -~ FRS2, EGFR, RPTOR, MW 2 amplthcations: 2=3%
[ fﬁ'ﬂﬂﬁﬂmlﬁﬂflwliﬁciimlrﬂ
MGFIR, ALK, BRAF, FGFR3, MET amplifications: 0=1%
0= RN RN NN EREEEEEEEE

Genomic alterations

Figure 2: Distribution of targetable genomic alterations amang screened patients



Comparative genomic hybridisation array and DNA > i @
sequencing to direct treatment of metastatic breast cancer:
a multicentre, prospective trial (SAFIRO1/UNICANCER)

Fabrice André, Thomas Bachelot, Frederic Comma, Mario Campone, Monica Amedos, Véronigue Dieras, Magali Lacrofe-Triki, Ludovic Lacroix,
Pascale Cohen, David Gentien, Jose Adélaide, Florence Dolenc, Anthony Goncalves, Christelle Levy, Jean-Mare Ferrera, Jocques Bonneterre,

Clavdio Lefeuvre, Marta fimenez, Thomas Filleron, Hervé Bonnefoi

Number of patients ~ Mumberof patients  Number of patients

[aiseiable treated in phase ior2  with antitumour
for efficacy) triaks activity (%)*
All patients 48 (43) 28 13 (30%)
FGF4 amplification, treated with FGFR inhibitor E-3810 2(2) 2 1(50%)
EGFR amplification, treated with EGFR inhibitors erdatinib and cetuirmab-temsirolimus 2(2) 1 1(50%)
EGFE armplification ar AKT1 or FIK3CA mutation, trested with AKT or mTOR inhibitors {svenalirus and GDC-0580) 2(1) i 1(100%)
FGFR1 amplification, treated with FGFR inhibitars E-3810 (n=3) or B398 (n=5) 9 (8) g 2 (25%)
FGFR1 amplification or PIK3CA mutation, treated with FGFR inhibitor BGJ398 (1) 2 1]
FGFR1 amplification or FIK3CA mutation, treated with mTOR inhibitar everalimus if1) L] L]
FGFRE2 amplification or PIK3CA mutation, treated with FGFR inhibitor BGJ398 1(1) 1 1]
IFG1R amplification or PIKICA mutation, treated with mTOR inhibitor CO-223 1(1) 1 1(100%)
MET gaiin, treated with MET inhibitor anartuzumahb i) i L]
FRS2 amplification, treated with Raf inhibitor sorafanib 1(1) o o
AKT1 rutation or AKT2 amplification, treated with AKT1 and/or mTOR inhibitor everalirmus {n=g4) or ridaforalimues 7iB) 3 3 (50)
phus MEZ206 or 0752 (=2} or plus 0223 (n=1)
PIICA mutation or amplificationt, treated with PI3E, AKT, or mTOR inhibitors (everolimus n=g, GDC-0980 =27 13 (1) 4 4(33%)
GDC-0068 n=l,* or cetusimab-temsirolimus nel; assodated with chernotherapy in one patient)
RFTOR amplification, treated with mTOR inhibitor sverolimus or axitinib-everslimus 2(2) i L]
CCNDI armplification, treated with COM4 inhibitor BAY 1000394 1(1) 1 1]
AR armplification, treated with AR inhibitor bicalutamide i) L] L]
MDM2 amplification, treated with MDM2 inhibitor ROS503781 1(1) 1 o
MGMT amplification, treated with alkylating agent temamlomide 1) L1 L1

*Objective response or stable dsease for =16 weeks, seenoverall in ne2E. 1PIE304 amplthcation seen inonly one patient.

Table 3: Genomic targets and matched drugs
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16a-18F-fluoroEstradiol-17p (FES)/PET

* |nvivo IHC

Allred score

o ERFZTIEZLIEEFES/PETDRRES4% .
44 E98%

o ERMGMEZLEEEDAISWIZFESIEE D EL
BENRHD

o BRI R EARILELFIDE B R TFES
DEYAAIZTIEAH D

==>> Physiological uptake  [>> Bone metastasis E===>> Livermetastasis [5> Nodal metastasis

Gray J, et al. Clin Cancer Res 2005
Michel van Kruchten, et al, The Lancet Oncology Volume 14, Issue 11 2013
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