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Metastatic Breast Cancer: treatments goals.

‘__ Delay time to disease progression |

| Overall goal is to improve survival
duration and quality of life

Strategies based on:
- Hormonal Receptors (ER, PgR) expression
- HER2 expression
- Their absence




Breast cancer subtypes:

HER2-Negative HER2-Positive

ER-Positive

ER-Negative or ER-Negative

Good Differentiation Poor Differentiation
Low Ki-67 High Ki-67

Sotiriou C et al., NEJM 2009



Breast cancer subtypes:

‘Lominal A-like'
all of:
ER and PgR positive
HER2 negative
Ki-67 low™ <20%
Recurrence sk Tow" based on

multi- gene-expression assay (if available)® j

Luminal B ‘Luminal B-like (HER2 negative)’
ER positive
HER2 negative
and at least one of
Ki-67 ‘high’
PgR ‘negative or low’
Recurrence risk high' based on
multi-gene-expression assay {if available)™

‘Luminal B-like (HER2 positive )’
ER positive
HER2 over-expressed or amplified
Any Ki-67
Any PgR

rl':'.r'n-lﬂ1:||w:rnzu:l:.'j'nemin:m ‘HER2 positive (non-luminal)’
HER2 ower-expressed or amplified
ER and PgR absent
PRI T e T
Basal-like “Triple negative (ductal)’
ER and PgR absent

HER2 negative

The cut-point between “high® and ‘Tow' values for Ki-67 varies between
laboratories.® A level of <14% best correlated with the gene-expression
definition of Luminal A based on the results in a single reference
laboratory [23]. Similardy, the added value of PgR in distinguishing
between ‘Luminal A-like’ and “Luminal B-like" subtypes derives from the
work of Prat et al. which used a ERM-EainLaf >20% to best
correspond o Luminal A subtype [24]. Quality assurance programmes
are essential for laboratories reporting these results.

‘Luminal B-like' disease comprises those luminal cases which lack the
characteristics noted above for ‘Luminal A-like' disease. Thus, either a
high Ki-67" value or a low PgR value (see above) may be used to
distinguish between Luminal A-like' and *Luminal B-like (HER2
negative)’.

There is an 80% overlap between ‘triple-negative’ and intrinsic basal-like"
subtype. Some cases with low-positive ER staining may cluster with non-
luminal subtypes on gene-expression analysis. “Triple negative’ also
includes some special histological types such as adenoid cystic
carcinoma.

Goldhirsch A et al., Annals of Oncology 2013



Broad implications for systemic
treatment selection:

‘Luminal B-like (HER2 negative)' Endocrine therapy for all patients, cytotoxic
therapy for most.

‘Luminal B-like (HER2 positive)' Cytotoxics + anti-HER2 + endocrine therapy

‘HER2 positive (non-luminal ) Cytotoxics + anti-HER2

“Triple negative (ductal )’ Cytotoxics

Goldhirsch A et al., Annals of Oncology 2013



Metastatic Behavior of Breast Cancer Subtypes

Hagen Kennecke, Rinat Yerushalmi, Ryan Woods, Maggie Chon U. Cheang, David Voduc, Caroline H. Speers,
Torsten O. Nielsen, and Karen Gelmon

Effect of breast cancer subtype  [.73726 patients with early-stage breast cancer diagnosed
on relapse. between 1986 and 1992 with archival tissue available

» Breast cancer molecular subtypes classified according to
a gene expression profile-validated immunohistochemical

surrogate panel
107 — Luminal A - luminal A= ER and/or PgR + and Ki67<14%
== Luminal B - luminal B= ER and/or PgR + and Ki67214%

== | yminal HERZ+

0.8+ == HERZ+ enriched

EBasal

0.6 Monbasal TN

Cumulative Incidence
of Metastases

Time Since Diagnosis (years)

Kennecke H et al., JCO 2010



Metastatic Behavior of Breast Cancer Subtypes

Hagen Kennecke, Rinat Yerushalmi, Ryan Woods, Maggie Chon U. Cheang, David Voduc, Caroline H. Speers,
Torsten O. Nielsen, and Karen Gelmon

Effect of breast cancer subtype on site of metastasis.

Distant Fleuralf
Brain Liver Lung < Bone > Modal Peritoneal Other Unknown

Mo. of
Subtype Patients  Mo. % MNo. % Ma. % MNo. % MNo. % Mo, % MNo. % Ma. %
Luminal A 458 35 76 131 286 109 238 3065 |@66] 73 169 129 282 62 136 36 789
Luminal B 378 41 108 121 320 M6 304 270 | 714} 88 233 133 3k2Z2 73 183 13 34

HERZ positive ER/PR positive 17 18 154 B2 444 43 368 76 | 650] 26 222 40 342 16 137 € 5.1

HERZ positive, ER/PR negative 136 39 | 287 62 456 64 471 81 B9& 34 260 43 316 23 168 6 44
Basal-like 159 40 | 25.2 34 214 68 428 62 390 63 396 47 296 38 239 N 6.9
T nonbaszal 109 24 1220 36 321 39 358 47 431 39  3b6E 3N 284 I8 287 6 bb
P < .001 < .00 < .001 = .001 =.001 3214 .0056 1338

Kennecke H et al., JCO 2010
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Measures of Outcome in Metastatic Breast Cancer: Insights From

a Real-World Scenario

MARTA BONOTTO,® LORENZO GERRATANA,>* ELENA POLETTO,® PAMELA DRIOL,“ MANUELA GIANGRECO,® STEFANIA RUSS0,?
ALESSANDRO M. Minising® CLAUDIA ANDREETTA,® MAURO MANSUTTI,? FEDERICA E. Pisa,” GIANPIERDO FASOLA,® FABIO PUGLISI™®

“Department of Oncology and Blnstitute of Hygiene and Clinical Epidemiclogy, University Hospital of Udine, Udine, Italy; “Department of
Medical and Biological Sdences, University of Udine, Udine, Italy; General Hospital, Gorizia, Italy

— LuminalA  --—------ HERZ2 positive
— == LuminalB  ————- Triple negative

» 472 pts treated from 2004 to 2012
o= 0001
4
1|1
L IQR
! Median (25th=75th
] Outcome n (months) percentile)
0s
1 e SN Luminal A 88 453 21.9-56
_____ Luminal B 138 29.7 13.9-52.4
————— 1 T HER2 positive 89 435 18.3-81.1
1, . . . . . I . Triple negative 44 10.2 45-18.2
0 20 40 60 80 100 120

08 (months)

Bonotto M et al., The Oncologist 2014



Breast cancer subtypes:

HER2-Negative HER2-Positive
ER-Positive
ER Hapnive or ER-Negative

Good Differentiation Poor Differentiation
Low Ki-67 High Ki-67

!

Cwmnwo [ v |

Sotiriou C et al., NEJM 2009
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Metastatic Breast Cancer:

HER-2 positive



Targeting HER?2

A. Trastuzumab: Blocks domain IV pertuzumab (C)

HER2 (1998) ® ,l‘ ®

Ligand Trastuzumab

B. Pertuzumab: Blocks domain Il
HER2 (2007)

HERY.3.4

C. Lapatinib : Blocks Intracellular ATP ™ || M0 s il i T
pocket of HER1 & HER2 (2012) . | , ..... <,
D. Ado-Trastuzumab emsantine Lapatinib . 3 |
(T-DM1) : monoclonal Ab — (I 2 Endosame y{
Cytotoxic drug (2013) T & \
i v I;ﬂl'
e ten Mmhm

Nyt Invasion, Angrogone sis



USE OF CHEMOTHERATPY PLUS A MONOCLONAL ANTIBODY AGAINST HER2
FOR METASTATIC BREAST CANCER THAT OVEREXPRESSES HER2

DennNis J. Stamon, M.D., PH.D., BriaN LEYLAND-JONES, M.D., STEVEN SHakK, M.D., Hank Fucus, M.D.,
VIRGINIA PATON, PHARM.D., ALEX BaJsamonNDE, PH.D., THomAs FLEMING, PH.D., WoLFGaANG EIERMANN, M.D.,
JANET WoLTer, M.D., Mark PEGrRaM, M.D., Jose BaseLca, M.D., AND LARRY NorToN, M.D.*

MPFS 7.4 vs 4.6 months mOS 25.1 vs 20.3 months
S 100 (P<0.001) 100 (P=0.046)
= 904 9 90 -
@ :
.= 804 80+
S 701 = 70
g4 Chemotherapy plus trastuzumab L 60 - Chemotherapy plus trastuzumab
o —
o 504 S 50- e,
E 40 E 40 - Chemotherapy alone — ot
= S
‘w304 v 304
g 20+ "y 204
E‘# Chemotherapy alone
o 104 e 104
o 0 . T I T T T ' I ' ' 0 T T T | T T | T T
0 5 10 15 20 25 0 5 10 15 20 25 30 35 40 45

Months after Enrollment Months after Enrollment

Slamon D et al., NEJM 2001



Prognosis of Women With Metastatic Breast Cancer
by HERZ2 Status and Trastuzumab Treatment: An

Institutional-Based Review
Shaheenah Dawood, Kristine Broglio, Aman U. Buzdar, Gabriel N. Hortobagyi, and Sharon H. Giordano

1.0 — HER2/neu negative

Mo trastuzumab

T:U. 0.8- — Trastuzumab
==
’5 E 0.6
28 o4
® 2 "
g o 0.2
=

0 12 24 36 48 60

Time From Diagnosis (months)
Mo. of patients at risk

HERZ/neu negative 1,782 1,060 633 348 N 120
Mo trastuzumab 118 B5 K| 16 8 B
Trastuzumakh 19 155 94 51 5 10

Patients with HER2-positive MBC now have comparable outcomes with HER2-negative MBC.

Dawood S et al., JCO 2010



Pertuzumab and Trastuzumab
Bind to Different Regions on HER2

HER2 receptor \‘
: v Pertuzumab

Trastuzumab | ,

_f Dimerization domain "
o of HER2

Subdomain IV of HER2

Trastuzumab Pertuzumab

Suppresses HER?2 activity Inhibits HER2-forming dimer pairs

Does not inhibit HER2 heterodimerization More complete HER2 blockade

Flags cells for destruction by the Flags cells for destruction by the immune
immune system (ADCC) system

Park Y et al., World J Clin Oncol 2012



Pertuzumab plus Trastuzumab plus Docetaxel
for Metastatic Breast Cancer

José Baselga, M.D., Ph.D., Javier Cortés, M.D., Sung-Bae Kim, M.D., Seock-Ah Im, M.D., Roberto Hegg, M.D.,
Young-Hyuck Im, M.D., Laslo Roman, M.D., José Luiz Pedrini, M.D., Tadeusz Pienkowski, M.D.,
Adam Knott, Ph.D., Emma Clark, M.Sc., Mark C. Benyunes, M.D., Graham Ross, F.F.P.M.,
and Sandra M. Swain, M.D., for thg CLEOPATRA Study Group*

Placebo + trastuzumab +

Patients with docetaxel
HER2+ MBC (n = 406)
centrally confirmed 1:1
_ Pertuzumab + trastuzumab
(N = 808)
+ docetaxel
(n =402)

100 e Pertuzumab (median, 18.5 mo)

a0 e Control (median, 12.4 mo) E— A 6 months
£ 80
T
E B
E 504
E 40+
'H Hazard ratio, 0.62
g 304 . (95% 1, 0.51-0.75)
E - P=0.001

10

0 T T T T T T T 1
0 5 10 15 20 25 30 35 40

Months
Baselga J et al., NEJM 2012



Overall Survival (%)

100 -z

90
B0
70
60—
504
40+
304
20+
10

Pertuzumab, 168 events

Control, 221 events

Hazard ratio, 0.68 (95% CI, 0.56—0.84)

P<0.001

T | T
10 20 30

40 50 &0 70 &0
Months

Median OS was 56.5 months in the group receiving pertuzumab combination as
compared with 40.8 months in the group receiving the placebo combination (HR
0.68; p<0.001) »>

Swain SM et al., NEJM 2015



Placebo plus Trastuzumab Pertuzumab plus Trastuzumab
Adverse Event plus Docetaxel (N=397) plus Docetaxel (M=407)

number (percent)

Most common events, all gradest

—————> | Diarrhea 124 (46.3) 272 (66.8) |
Alopecia 240 (60.5) 248 (60.9)
Neutropenia 187 (49.6) 215 (52.8)
Nausea 165 (41.6) 172 (42.3)
Fatigue 146 (36.8) 153 (37.6)

| Rash 96 (24.2) 137 (337) |
Decreased appetite 105 (26.4) 1159 (29.2)

| Mucosal inflammation 79 (19.9) 113 (27.8) |
Asthenia 120 (30.2) 106 (26.0)
Peripheral edema 119 (30.0) 94 (23.1)
Constipation 99 (24.9) 61 (15.0)

-_— Febrile neutropenia 30 (7.6) 56 (13.8)

[ Dry skin 17 (4.3) 43 (10.6) ]

Grade 3 or higher events{
Neutropenia 182 (45.8) 199 (48.9)
Febrile neutropenia 30 (7.6) 56 (13.8)
Leukopenia 58 (14.6) 50 (12.3)
Diarrhea 20 (5.0) 32 (7.9)
Peripheral neuropathy 7(1.8) 11 (2.7}
Anemia 14 (3.5) 10 (2.5)
Asthenia & (1.5) 10 (2.5)
Fatigue 13 (3.3) 9(2.2)
Granulocytopenia 9 (2.3) & [(1.5)
Left ventricular systelic dysfunction 11 (2.8) 5(1.2)
Dyspnea & (2.0) 4 (1.0}

Baselga J et al., NEJM 2012



LINEE GUIDA AIOM 2017 AD“

e [taliana di Oncologia Medic:

Indicazioni terapeutiche AlIFA:

Pertuzumab e indicato in associazione con trastuzumab e docetaxel
nelle donne con carcinoma mammario HER2-positivo, inoperabile,
metastatico o localmente avanzato, non trattate in precedenza con

terapia anti-HER2 o chemioterapia per la malattia metastatica.




Therapy of MBC after progression on

first-line anti-HERZ2 treatment:

Chemotherapy * anti-HER2 therapy
« Capecitabine = lapatinib (EGF100151)
« Capecitabine = trastuzumab (GBG26)

Dual inhibition of HER2
 Lapatinib vs lapatinib/trastuzumab (EGF104900)

Antibody drug conjugate therapy
« T-DM1 vs capecitabine/lapatinib (EMILIA)



Cameron D, et al?;
Geyer CE, et al®; von Minckwitz, et al¢
EGF100151 GBG26/BIG3-05
Phase 3 9
No. of patients 399 156
Second-line HER2 Lapatinib vs placebo Trastuzumab vs none
therapy
Concurrent Capecitabine Capecitabine
chemotherapy
Median PFS 8.4 vs 4.4 mo 8.2 vs 5.6 mo
HR =0.49, P <.001 HR = 0.69, P=.0338
Median OS 75 wk vs 64.7 wk 24.9 vs 20.6 mo
HR =0.87, P=.210 HR =094, P=73

Geyer C et al., NEJM 2006; Cameron D et al., The Oncologist 2010; Mundhenke C et al. Eur J Cancer 2011.



Randomized Study of Lapatinib Alone or in Combination
With Trastuzumab in Women With ErbB2-Positive
Trastumnmb Refractory Metastatic Breast Cancer

Kimberly L. Blackws |. Harald |. Bursiein, Anna Maria Siornicls, Hope In!'.,.'ﬂ- George Sledge, Maria .'{uu'l."
Ca |||-:r|"l. Ellis, Michelle C, ..-:r_'-' Svetislava Vukelia, Joachim Bischaff Jose Baselga, and Joyce O Shaughmnessy

Il 'f 1500 ,'J’J;U.'J:J‘ Jj L L+ TRAS
+
=148
n'=148) : N=145 N=146

b

Crossover if PD after 4 wk therapy (N =73)

Progressed or died, n 128 127
Median, weeks 8.1 12.0
Hazard ratio (95% CI) 0.73 (0.57, 0.93)
Logrank P .008

[--]
(=]

il Jg 37)
Pr d on most
recent trastuzumab

(=]
(=]

regimen
Prior anthracycline- and

—_—

Lapatinib (1000 mg/day PO) +
- Trastuzumab (4 mg/kg load —
Primary endpoint: zm?":kf;'f“;‘)’k'y’

PFS: Investigator

Secondary endpoints:

Overall survival

+ Overall response rate

+ Clinical benefit rate

* Quality of life or 21

« Safety

mN-Z00zpa|
B~
(=]

28%
6-month PFS

taxane-based regimens

Alive Without Progression,
cumulative %

[
(=]

Time From Randomization, weeks
13

Blackwell K et al., JCO 2010



.

3. Antibody drug conjugate therapy.

T-DM1: Mechanism of Action

Emtansine
release

Inhibition of
microtubule
polymerization

DM1 MCC Trastuzumab

(derivative of maytansine

Internalization

Il [l Nucleus

Adapted from LoRusso PM, et al. Clin Cancer Res. 2011;17(20):6437-6447.




Trastuzumab Emtansine for HER2-Positive Advanced
Breast Cancer

Sunil Verma, M.D., David Miles, M.D., Luca Gianni, M.D., lan E. Krop, M.D., Ph.D., Manfred Welslau, M.D.,
José Baselga, M.D., Ph.D., Mark Pegram, M.D., Do-Youn Oh, M.D., Ph.D., Véronique Diéras, M.D.,
Ellie Guardino, M.D., Ph.D., Liang Fang, Ph.D., Michael W. Lu, Pharm.D., Steven Olsen, M.D., Ph.D.,

and Kim Blackwell, M.D., for thel EMILIA Study Group |

/HER2+ LABC or r—
MBC (N=980) T-DM1 Disease
s Prisrissans i 1:1 3.6 mg/kg IV q3wk progression
trastuzumab
) Protgris?ion on Capecitabine
metastatic E —
treatment or within 1000 mg/m? PO bid, days Disease
6 months of 1-14, q3wk + progression
k adjuvant treatment/ lapatinib 1250 mg/d PO qd N v

Verma S et al.,, NEIJM 2012



PFS

OS

Proportion progression-free

Proportion surviving

10 Median No. of
(months) events
Cap ¢ Lap 64 304 A 3,2 months
0.8 T-DM1 9.6 265 ’
- Stratified HR=0.650 (95% ClI, 0.55, 0.77)
P<0.0001

0.6 =

0.4 —

0.2 ~

0.0 T T T T T T T T T T T T T T 1

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (months)
Median (months) No. of events
Cap + Lap 251 182 A 5,8 months
1.0 - T-DM1 30.9 149
85.2% Stratified HR=0.682 (95% ClI, 0.55, 0.85); P=0.0006
Efficacy stopping boundary P=0.0037 or HR=0.727
0.8 -
64.7%
0.6 =
51.8%

0.4 -
0.2 4
0.0 1 I 1 1 1 1] 1 L} 1 L) 1 1 1 1

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time (months)

Verma S et al., NEIJM 2012



Patients, %

Objective response rate (ORR)
Difference: 12.7% (95% Cl, 6.0, 19.4)

507

20

104

F£=0.0002

I
43.6%

T-DM1

Cap+ Lap

Proportion progression-free

Duration of response (DOR)

Median, months (95% ClI)

— Cap + Lap 6.5 (5.5, 7.2)
T-DM1 12.6 (8.4, 20.8)

0.8

0.6

0.4

0.2

0.0 L = | T 5, G s, e ko RS P=i8 Y

| S
0 2 4 6 8

10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time (months)

Table 2. Objective-Response Rate and Duration of Response, as Assessed by the Independent Review Committee.*

Variable
Complete or partial response
No. of patients
Percent (95% Cl)
Complete response — no. (%)
Partial response — no. (%)

Duration of complete or partial
response — mo

Median
95% Cl

Lapatinib plus Capecitabine

T-DM1
(N=389) (N=397) Difference P value
120 173
30.8 (26.3-35.7) 436 (38.6-48.6) 127 (6.0-19.4)  <0.001
2(0.5) 4(1.0)
118 (30.3) 169 (42.6)
6.5 12.6
5.5-7.2 8.4-20.8

Verma S et al., NEIJM 2012



Lapatinib plus Capecitabine T-DM1

Adverse Event (N=4388) (N=490)
Events of Any Events of Grade Events of Any
Grade 3 or Above Grade Events of Grade 3
or Above

number of patients (percent)

Any event 477 (97.7) 278 (57.0) 470 (95.9) 200 (40.8)

Specific eventst
Diarrhea 389 (79.7) 101 (20.7) 114 (23.3) 8 (1.6)
Palmar—plantar erythrodysesthesia 283 (58.0) 80 (16.4) 6(1.2) 0
Vomiting 143 (29.3) 22 (4.5) 93 (19.0) 4 (08)
Neutropenia 42 (8.6) 21 (4.3) 29 (5.9) 10 (2.0)
Hypokalemia 42 (8.6) 20 (4.1) 42 (8.6) 11(2.2)
Fatigue 136 (27.9) 17 (3.5) 172 (35.1) 12(2.4)
Nausea 218 (44.7) 12 (2.5) 192 (39.2) L
Mucosal inflammation 93 (19.1) 11 (2.3) 33 (6.7) 1(0.2)
Anemia 39 (8.0) 8 (1.6) 51 (10.4) 13 (2.7)
Elevated ALT 43 (8.8) 7 (14) 83 (16.9) 14 (2.9)
Elevated AST 46 (9.4) 4 (0.8) 110 (22.4) 21 (4.3)
Thrombogytopenia 12 (2.5) 1(0.2) 137 (28.0) 63 (12.9)

Verma S et al., NEJM 2012
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Indicazioni terapeutiche AlFA:

T-DM1, in monoterapia, € indicato per il trattamento delle donne con
carcinoma mammario HER2-positivo, inoperabile, metastatico o localmente
avanzato, sottoposte in precedenza a trattamento con trastuzumab e un

taxano, somministrati separatamente o in combinazione.

Le pazienti devono essere state sottoposte in precedenza a terapia per la
malattia localmente avanzata o metastatica o aver sviluppato recidiva di

malattia durante o entro 6 mesi dal completamento della terapia adiuvante.




Trastuzumab emtansine versus treatment of physician’s
choice for pretreated HER2-positive advanced breast cancer
(TH3RESA): a randomised, open-label, phase 3 trial

lan E Krop, Sung-Bae Kim, Antonio Gonzdlez-Martin, Patricia M LoRusso, Jean-Marc Ferrera, Melanie Smitt, Ron Yu, Abraham CF Leung,

Hans Wildiers, on behalf of the TH3RESA study collaborators™

Physician's choice
{n=185)
Treatment category
Single-agent trashizumab emtansine 1 (=1%)*
| combiration with HERZ-directed agent 153 (83%) |
= Trastuzumab plus chemotherapy 126 (68%)
HER2-positive (central) - T-DM1 Trashzumab plus lapatinib 19 (10%)
advanced BC g ome/easwiv
(N=600) (n=400) . Trastuzumab plus homonal therspy 3(2%)
22 prior HER2-directed Lapatinib plus chemotherapy 5 (3%)
theraples for advanced BC — l Single-agent chemotherapy 31(17%) l
Prior treatment with 1 z of Chemotherapy agentst
trastuzumab, lapatinib, R physician’s choice g E Vinorelbine 58 32%)
and a taxane > (TPC)* e S
(n=200) Gemcitabine 79 (16%)
Eribulin 16 (9%)
Paclitaxel 16 (9%
Docetaxel 10 (5%)
Other 32 (17%)

Krop | et al., Lancet Oncol 2014



Progressan-free survival (%)

B0
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100
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40

Progre ssion-freé sureieal (%)

20
— [Phwsician’s choice
—— Trasburumab emtasine

Physician's choice Trastuzumab

(n=1538) emtansine
(n=404)
Median PFS 33(2-89-414) &2(559-6-37)
{95% C1). months A ~3 months
Bvents 129 219

Stratified HR 0-528 (95% O 0-422-0-661); p<0-0001
Unstratified HE* 0-521 (95% O 0-418-0-648); pe0-0001
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T T T |
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Physician's choice  Trastuzumab

(containing emtansine
trastuzumals) (n=404)
(=149}

Median PF5 32(283-411) 62(550-6-87)

(95% ). months

Events 101 s ]

Stratified HR: 0-558 (95% O 0-437-0-711); pc0-0001
Unstratified HR® 0-54.4 (05% C] 0-420-0-690); p<0-00401

I I T
4 ] 8 10 12 14

Maonths since randomisation

Physician’s choice Trastuzumab
(no trastuzumab)  emtansine

100 (r=43) (n=410.4)
Medizn PFS 3.4(1-61-4-63) 62 (550-5-87)
—~ 8o (55% (1), months
£ Events 2B g
=
£ Stratifisd HR 0-428 {95% 0 0-283-0-648); pe-0001
ER Unstratified HR® 0-438 (95% (1 0-205-0-651); pe0-0001
:
5 404
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Krop | et al., Lancet Oncol 2014



Teraplia medica in base alle caratteristiche
cliniche e biologiche:

HER2+

f
Post-menopausa: | Al +
|  Qualoranon si ritenga Trastuzumab
s N, indicata chemioterapia’ o Lapatinib?
ER+ \ ‘
¥
.| Pre/post-menopausa: PD3
malattia aggressiva’
* Docetaxel+
? ] Trastuzumab+ +TDM-15.1 *Lapatinib+ Capecitabina
i Pertuzumab* —* < apatinib+Capecitabina —* +Trastuzumab+CT"
QUESITO 14 *Trastuzumab+CT® *TDM-15
* Trastuzumab + CT
I* linea II* linea z2I* linea*

LINEE GUIDA AIOM 2017 m
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Metastatic Breast Cancer:

Triple-negative



Clinical heterogeneity of TNBC.:

L b 8

0
20
40
60
80

100

Subtype
Basal-like 1

Basal-like 2
Immunomodulatory
Mesenchymal
Mesenchymal stem-like
Luminal androgen receptor

= UNS
» BL1
= BL2
s IM
=M
= MSL
“ LAR

Gene expression profile Clinical

high Ki-67; DNA damage response BRCA-associated

GF pathways Higher pCR

Immune genes

Cell motility Lower DDFS

Cell motility; claudin-low

Steroid pathways Apocrine features,
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Clinical heterogeneity of TNBC.:
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higher LRF; PI3Kmut

Lehmann B et al., J Clin Invest 2011



Basal like TNBC:

Triple negative breast cancer and BRCA-mutations

— Clinical behavior
— Genomic instability

PD3667a
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Stephens P et al.,

Nature 2009



DSB in DNA L

BRCA/HR-deficientcancer cell

DSB
repaired Deficient HR pathway
effectively - DSB not repaired
via HR
pathway

et alN
Cell by 1o \\'\ Cancer cell
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Helleday T et al., Cell Cycle 2005
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PARP Inhibitors in metastatic TNBC.:

. . Primary
Agent Pt Population Trial Endpoint
; BRCA1 or BRCA2 Olaparib vs physician’s choice of
Olapart mutation chemotherapy (OlympiAD)!" PES
BRCA1 or BRCA2 N ) .
(suspected/confirmed)
. BRCA1 or BRCA2 Talazoparib vs physician’s choice of
R mutation chemotherapy (EMBRACA)E! RES
BRCA1 or BRCA2
mutation (pts with ; : S :
; 3 - Niraparib vs physician’s choice of
Niraparib unknown status.wnl be chemotherapy (BRAVO)HI PFS
screened if
appropriate)
Potent PARP inhibitor
at MTD as continuous
gBRCAL / BRCA2 Carriers exposure
Advanced anthracycline Prima,’y
taxane resistant breast R endpoint
cancer = : PFS
Physician Choice
within SOC options
Capecitabine
or
Niraparib — BRAVO Trial Vinorelbine
or
BMN 673 — EMBRACA - NCT01945775 Feibdin
or
Gemcitabine
OLYMPIAD - Olaparib - NCT02000622




Olaparib for Metastatic Breast Cancer
in Patients with a Germline BRCA Mutation

Mark Robson, M.D., Seock-Ah Im, M.D., Ph.D., Elzbieta Senkus, M.D., Ph.D.,
Binghe Xu, M.D., Ph.D., Susan M. Domchek, M.D., Norikazu Masuda, M.D., Ph.D,,
Suzette Delaloge, M.D., Wei Li, M.D., Nadine Tung, M.D.,
Anne Armstrong, M.D., Ph.D., Wenting Wu, Ph.D., Carsten Goessl, M.D.,
Sarah Runswick, Ph.D., and Pierfranco Conte, M.D.

OlympiAD trial

HER2-negative metastatic breast cancer

— ER+ and/or PR+ or

- TNBC ~_ Olaparib
Deleterious or suspected deleterious 300 mgtablets bd
gBRCAmM

<2 prior chemotherapy lines in
metastatic setting

Prior anthracycline and taxane 2:1 randomization

HR+ disease progressed on

21 endocrine therapy, or not suitable Chemotherapy

If prior platinum use treatment of physician’s

— No evidence of progression during choice (TPC)
treatment in the advanced setting - Capecitabine

— 212 months since (neo)adjuvant + Eribulin
treatment * Vinorelbine

uoissaiboad jijun jeas)

Primary endpoint
Progression-free survival
(RECIST 1.1, BICR)

Secondary endpoints
Overall survival

Time to second
progression or death

Objective response rate

Global HRQoL
(EORTC-QLQ-C30)

Safety and tolerability

Robson M E et al., NEJM 2017



Progression-free Survival (%)

Overall Survival (%)

7 months vs 4.2 months
A 2.8 months

Hazard ratio, 0.58 (359 CI, 0.43-0.80)
P=0.001

Olaparib (M=205)

Standard therapy
(N=37)
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Hazard ratio, 0.90 (95% Cl, 0.63-1.29)
P=0.57

Olaparib (N=205)

Standard therapy
(N=97)
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Months since Randomization

Robson M E et al., NEIJM 2017



Olaparib Group Standard-Therapy Group

Variable [(M=205) (N=81)
Any Grade Grade =3 Any Grade Grade =3
number (percent)
Adverse event
Any 199 (57.1) 75 (36.6) 28 (96.7) 46 (50.5)
rA.rlemiai' 32 (40.0) 33 (16.1) 24 (26.4) 4 (4.4) )
| Neutropeniaf 56 (27.3) 19 (9.3) 45 (49.5) 24 (26.4) |
Decreased white-cell count 33 (16.1) 7 (3.4) 19 {20.9) 9 (9.9)
[ Nausea 119 (58.0) 0 32 (35.2) 1(L1) )
 Vomiting 61 (29.8) 0 14 (15.4) 1(LY) |
Diarrhea 42 (20.5) 1 (0.5) 20 (22.0) 0
Decreased appetite 33 [16.1) 0 11 (12.1) 0
Fatigue 59 (28.8) 6 (2.9) 21 (23.1) 1(L1)
Headache 41 (20.0) 2 (1.0) 14 (15.4) 2 (2.2)
Pyrexia 79 (14.1) 0 16 (17.6) 0
Cough 35 (17.1) 0 6 (6.6) 0
Increased alanine aminotransferase level 23 (11.3) 3(L.5) 16 (17.8) 1(L1)
Increased aspartate aminotransferase level 19 (9.3) 5(2.4) 15 (16.5) 0
Palmar—plantar erythrodysesthesia 1 (0.5) 0 19 (20.9) 2(2.2)
Dose reduction owing to adverse event 52 (25.4) A 28 (30.8) MA
Treatment interruption or delay owing to adverse event 72 (35.1) A 25 (27.5) MA
Treatment discontinuation owing to adverse event 10 (4.5) A 7(7.7) MA

Robson M E et al., NEIJM 2017



Platinum
= Cisplatin first approved by the FDA in 1978

= Notedto have activity in metastatic breast cancer?

= Family of platinum salts bind directly to DNA

= Results in formation of DNA-platinum adducts and consequently
intra- and inter-strand DNA crosslinks that impede cell division

* Recent renewed interest in investigating the
role of platinum chemotherapy in breast cancer

= Hypothesis of greater susceptibility of TN and BRCA1/2 mutant
BC to DNA damaging chemotherapeutic agents

= Limited datain mTNBC; most important insights from neoadjuvant
setting

Presented By Melinda L. Telli, MD at 2013 Breast Cancer Symposium



1st Line Therapy: Platinum Salts
TNT Trial: CRUK/07/012

ER-, PgR-/unknown & HER2- or known BRCA1/2
Metastatic or recurrent locally advanced

Exclusions include:

* Adjuvant taxane in €12 months
* Previous platinum treatment

= Non-anthracyclines for MBC

A Priori subgroup analyses:

* BRCA1/2 mutation

* Basal-like subgroups (PAMS50 and IHC)
= Biomarkers of HRD

[ ]

!
Docetaxel (D)
n-376 2
100mg/m? g3w, 6 cycles
T
On progression, BRCA1/2 = On progression,
crossover if appropriate 9%/12% crossover if appropriate

i
Docetaxel (D)

T
100mg/m? q3w, 6 cycles % “Q\\ '..'&.3:\

Tutt M et al., SABCS 2014




% patients progression free

100
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50
40
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10

Germline BRCA 1/2
Mutation (n=43) 0 20 40

Percentage with OR at cycle 3 or 6 (95% Cl)
60 80

Absolute difference (C- )

6/18

Docetaxel (33.3%)

No Germline BRCA
1/2
Mutation (n=273)

o

20 40

100

34.7% (95% Cl 6.3 to 63.1)

Exact p =0.03

Percentage with OR at cycle 3 or 6 (95% Cl)
60 80

100

Carboplatin

Docetaxel | 53/145
(36.6%)

Absolute difference (C- )
-8.5% (95% CI-19.6 to 2.6)

Exact p = 0.16

Interaction: randomised treatment & BRCA 1/2 status: p = 0.01

Median PFS:
Carboplatin: 3.1 mths (95% CI = 2.5 to 4.2)
Docetaxel: 4.5 mths (95% Cl =4.1 to 5.2)

Restricted mean survival to 15 mths:
Carboplatin: 4.8 mths
Docetaxel: 5.2 mths
Absolute difference:

-0.4 (95% Cl-1.1 t0 0.3)

p=0.29
\ Carboplatin = 181 /188
— ——
d d ' " Docetaxel =
8 9 12 s e 18

Months from randomisation

% patients progression free

30

20

10

Median PFS:

C + BRCA 1/2 mutated
6.8mnths (95% Cl =4.4t0 8.1)
C + BRCA1/2 not mutated
3.1mnths (95% Cl = 2.4 to0 4.2)

== Carboplatin + BRCA1/2 mutated

====Carboplatin + BRCA1/2 not mutated

3

6

Tutt M et al., SABCS 2014



Clinical heterogeneity of TNBC.:
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Subtype Gene expression profile Clinical
Basal-like 1 high Ki-67; DNA damage response BRCA-associated
Basal-like 2 GF pathways Higher pCR
Immunomodulator Immune genes
Mesenchymal Cell motility Lower DDFS
Mesenchymal stem-like Cell motility; claudin-low
Luminal androgen receptor Steroid pathways Apocrine features,
higher LRF; PI3Kmut

Lehmann B et al., J Clin Invest 2011



Immunotherapy in TNBC.:

TARGETS TO BLOCK TARGETS TO ACTIVATE




Immune checkpoint inhibitors in
metastatic TNBC PD-L1+/-:

Pembrolizumab Atezolizumab Avelumab

Phase I I I

N 222 115 58
ORR --- 10% 5.2%**
ORR 1L 23.1%* 26% ==
ORR 2L+ 4.7% 11% ---

*All PD-L1+

*¥*50% received > 2 previous lines of anticancer treatment



Phase 2 Study of Pembrolizumab Monotherapy
for Previously Treated Metastatic Triple-Negative
Breast Cancer: KEYNOTE-086 Cohort A

SylviaAdams,' Peter Schmid,2Hope S. Rugo,? Eric P. Winer,* Delphine Loirat,® Ahmad Awada,®
David W. Cescon,’ Hiroji Iwata,® Mario Campone,® Rita Nanda,’® Rina Hui,"

Giuseppe Curigliano,'? Deborah Toppmeyer,'3 Joyce O’Shaughnessy,'4 Sherene Loi,"®

Shani Paluch-Shimon,'® Deborah Card,"” Jing Zhao,'” Vassiliki Karantza,'” Javier Cortés™®

Patients
- Age218y
« Centrally confirmed TNBC?
« 21 prior systemic treatment for Pembrolizumab
mTNBC with documented PD 200 mg IV Q3W
- ECOGPS 01
e LDH<2.5 x ULN —* for 2 years or until PD,

+ Tumor biopsy sample for PD-L1 intolerable toxicity,
evaluation patient withdrawal, or

investigator decision

Protocol-specified
follow-up

* No radiographic evidence of
CNS metastases

+ Measurable disease per

RESISIRVINIEycentiAtEvIey * Primary end points: ORRP and safety

» Secondary end points®: DOR, DCR,¢ PFS, OS

ASCO Annual Meeting 2017



Best Overall Response
(RECIST v1.1, Central Review)

PD-L1 Positive

Total Population?

N =170

PD-L1 Negative

n=105 n=64

ORR, n (%) [95% CI]

8(4.7) [2.3-9.2]

DCR,® n (%) [95% CI] 13(7.6) [4.4-12.7]

Best Overall Response, n (%)
Complete response 1(0.6)
7(4.1)

35 (20.6)

103 (60.6)
5(2.9)

19 (11.2)

Partial response
Stable disease
Progressive disease

Not evaluable®

5 (4.8) [1.8-10.9]
10 (9.5) [5.1-16.8]

3(4.7)[1.1-13.4]
3(4.7)[1.1-13.4]

1(1.0) 0
4(3.8) 3(4.7)
22(21.0) 12(18.8)
66 (62.9) 37 (57.8)
2(1.9) 3(4.7)
10 (9.5) 9(14.1)

Not able to be assessed®

Change From Baseline, %

KEYNOTE-086
Cohort B

= Complete response
Partial response
v Stable disease

Progressive disease
On therapy
— Discontinued therapy
—
+20%
ol . | R 30%
- — .—— -
-100 T
0 9 18 27 36 45

Time, weeks

Pembrolizumab single agent
in TNBC PD-L1+, 15t line

:
Q .
§
(&)

KEYNOTE-086
Cohort A

CR

¢+ PR
SD

A PD

— On therapy?
Off therapy®

Time, weeks

Pembrolizumab single agent in
TNBC PD-L1+/-, 2+ line

ASCO Annual Meeting 2017



Time to Response and Duration of Response and
Stable Disease (RECIST v1.1, Central Review)

>
* Median TTR: 3.0 mo
(range, 1.9-8.1)

* No subsequent progression
* 0/1 with CR
* 5/7 with PR
» 12/35 with SD

Iy

"'J'Ocouc

* Median DOR: 6.3 mo
(range 1.2+ to 10.3+)

Complete response
Partial response
Progressive disease

On therapy

Time, weeks

« Pembrolizumab monotherapy showed durable antitumor activity in a
subset of patients with heavily pretreated mTNBC
» Activity appeared independent of tumor PD-L1 expression
* ORR was numerically lower in patients with poor prognostic factors
« Survivalis promising, particularly in patients with CR, PR, or SD

Activity may be greater in patients with less heavily pretreated disease

Analyses of non—PD-L1 biomarkers, including TILs, are ongoing

Treatment was well tolerated

« Randomized studies of pembrolizumab monotherapy and
pembrolizumab-based combination therapy are ongoing for TNBC

ASCO Annual Meeting 2017



Chemotherapy as a trigger for immune

activation

Str-TIL changes

100
90
80
70

30

Str-TIL %

30
20

pre-NACT post-NACT

Bracci L, et al. Cell Death Differ 2014 Dieci MV, et al. Ann Oncol. 2014

Courtesely by PF Conte



Clinical heterogeneity of TNBC.:
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higher LRF; PI3Kmut

Lehmann B et al., J Clin Invest 2011
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Clinical heterogeneity of TNBC.:
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Subtype Gene expression profile Clinical
Basal-like 1 high Ki-67; DNA damage response }BRCA-associated
Basal-like 2 GF pathways Higher pCR
Immunomodulatory Immune genes
Mesenchymal Cell motility Lower DDFS
Me i Cell motility; claudin-low
Luminal androgen receptor> Steroid pathways Apocrine features,
higher LRF; PI3Kmut

Lehmann B et al., J Clin Invest 2011
Lehmann B et al., J Clin Invest 2011



Enzalutamide shows early promise in
AR+ metastatic TNBC.:

Enzalutamide Inhibits Preclinical Activity of Enzalutamide in
AR Signaling in 3 Different Ways  an AR+ TNBC Cell Line (MDA-MB-453)

1400 | —a-vemctewth DHT

1200 | == Er@  10mokodstartdd with DT
~ Enta  25mykgid start d11 wieh DHT

1000 | veriche without DHT

800
600
400 -
200

0+ '
= 0 5 10 15 20 25 30 35
AR = androgen teceptor T * testostercoe. Treatment duration (days)

Tumor Size (mm?)

Eligibility Endpoints Treatment
Enzalutamide 160 mg/day orally
® AR positive” advanced TNBC" Primary Stage 1
s ECOG-PS=1 s CBR16 = 3 of 26 Evaluable
have CBR16
” 32!&‘&"32’“"“"’"’"’“ Othg;:;v Endpoints . ‘Go'toStage2
&
e 3:1;::319 bone-only disease : §:§ ‘ala B
2
® NoCNS metastases ® 0S ” 9;:2’9" .
= Sufficienttissue to enable = Safety have CBR16
biomarker discovery
\ F 4 o AR b‘omaku d‘SCOIel'Y V. Rem“"b W

Traina TA et al., ASCO Annual Meeting 2017



*  Hierarchical clustering according to

biology
AR IHC I Wy INEni
CBR16
prepicT AR DA L | 4
AR IHC CBR16 PREDICT AR
21%m Yes @ Positive il
<1% 0O No @ Negative [

Not treated [

*  Responders clustered within a
recognized and distinct pattern that
includes AR

— 521 genes significantly differentin
responders at 1% false discovery

rate
* | Adiagnostic test (PREDICT AR) was
created and validated Parker, etal ASCO2015
ITT Population
100 n=118
PREDICT AR+
~ 80 mOS 75.6 weeks
g (95% CI: 51.6,91.4)
§ 60
- A e R S O P e s
i
T * PREDICT AR-
é mOS 32.3 weeks
20 4 (95% Cl: 20.7,48.3)
0
1 | 1 1 \ 1) 1 | 1
0 8 16 24 3 1 49 6164 85
Patients at risk Weeks
PREDICTAR* 56 5 I 5 Q2 4 7] 5 1 3
PREDICTAR- 62 55 % i 7 o 3 86 2

PREDICT AR+ mOS 18.0 months
PREDICTAR~- mOS 7.5 months

Traina TA et al., ASCO Annual Meeting 2017
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