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Treatment recommendations for HER2-
positive breast cancer

Neoadjuvant-adjuvant therapy for
HER2-positive early breast cancer

Neoadjuvant

Adjuvant Duration

Herceptin should be

Tumours =1

ESMO added to neoadjuvant , yge of Herceptin should be
2013 chemotherapy in discussed with patients with small

patients with HER2- node-negative breast cancers

positive tumours s

pN positive

Patients who are patients with tumours 0.6-1.0

HER2-positive and Tumours < 0.5 or microinvasive
NCCN receiving and pNO or pN1mic

pre-operative 1 year of
2015 chemotherapy Tumours > 1.0 Hercepti

should also receive All pN positive (metastases >

Herceptin 2mm)

Herceptin should be Tumours =1
St. Gallen incorporated into Node-negative tumours 1 year of
2015 neoadjuvant therapy 0.5-1.0 (TH w/o0 Anthra-regimen) \ Herceptin

in patients with
HER2-positive disease

Excludes: Node-negative tumours
0.1-0.5cm (pT1la)
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Observational study on adjuvant
trastuzumab in HER2-positive early breast

cancer patients

G Mustacchi®!, F Puglisi?, AM Molino?, D Crivellari?, C Ghiotto®, A Ferro?,
A Brunello’, S Saracchini®, M Turazza®, E Cretella'®, A lop'', M Malagoli'? &
M Stefani’

13 Oncology Centres in the
NorthEast of Italy for a total

of 1245 patients To investigate the use
Investigated of adjuvant

trastuzumab in HER2+
breast cancer in a
REAL-LIFE setting
OUT OF CLINICAL
TRIAL
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Table 1 Baselme characterlsttcs of patlents

COALLLE 1 Lt 03 ” I
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Age<76yearsandstagelIlandlll - _ i

_Mean age years (range) 537 (23 9 75 8) 57.7 (30-75.9) NS
Mean follow-up, months (95% CI) 374 (36. 6-38 7) 621 (58.5-65.2)  0.00002
Stage (%) * (148/296 dlagnosed before adjuvant trastuzumab aproval in Italy)
- Stage| 353 (37.2) 155 (52.4) 0.05
- Stagell 373 (39.3) 00 (30.4) [* 0.05
- Stage Il 223@35) . B1{172) NS
Adjuvant/neoad juvant chemo
regimens (%):
- None 9(0.9) 125 (42.2) 0.00001
- CMF-like 16 (1.7) 17 (5.7) NS
- Anthra combo 316(33.3) 87 (26.4) NS
- Anthra mono 5 (0.5) 2(0.7) NS
- Taxane 20(7 1(0.3) NS
@% 5@ 55(18.6) 0.000001
- Platins/vino 5(0.5) 1(0.3) NS
- Unknown 10(1) 8(1.7) NS

AT: Adjuvant trastuzumab; CMF: Cycloph - sphamide methotrexate flucrouracil, NS: Not significant.




“Trattamento adiuvante delle neoplasie mammarie
pTla-b pNO HERZ2-positive: lo studio PROMHER”

303 pazienti investigate
provenienti da 28 centri italiani
PT<10mm e pNs-
HER2+

Identificare quante sono state trattate
con terapia adiuvante sistemica
contenente trastuzumab e quali

caratteristiche clinico-patologiche ne

hanno influenzato la scelta

Oncologia Medica
Ospedale “Sacro Cuore Don Calabria
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RISULTATI

| 34 (11%) NESSUNA TERAPIA SISTEMICA |

| 65 (23%) TERAPIA SISTEMICA ADIUVANTE SENZA TRASTUZUMAB |

(CT 36%, OT 6%, CT+OT 57%)

[204 (66%) TERAPIA SISTEMICA ADIUVANTE CON TRASTUZUMAB l

Follow up mediano: 38.6 mesi
Local e Distant Disease Free Survival

5 (15%) 2 (3%)

No TSA (34) TSA senza T (65) | TSA con T (204)

3(1%)

pT,eta,Ki67,
recettori
ormonali

Tasso di sopravvivenza libera da malattia stimata a 5 anni:

No TSA 69,6
TSAsenza T 94,3%
TSAcon T 95%  p<0,001




A VIEW OF COMMON PRACTICE IN EURORPE....
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D.Zavadas et al Ann Oncol, 2014, 25(8)-1558



Her2 positivity: 18-20%0 of breast cancers

HER? Receptors
IHC

FISH

Proliferation
Motility
Invasiveness
Resistance to apoptosis
Angiogenesis

Breast Cancer Cell

HER?2 gene amplification iz the underlying biological
change that results in HER2 overexpression.



HER2/Neu (ErbB2) oncogene is associated
with poor prognosis in breast cancer

HERZ gene
amplification (Southern)
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Outcomes forT1 a/bNOHER2+ Tumors

MD Anderson series\ NCCN series

HER2 status S yr RFS HER2 status 2 yr DFS

HER2+ 17.1% HER2+ 83.3%
HER2- 867 93.7% HER2- 3127 89.0%
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Gonzalez-Angulo AM, et al. J Clin Oncol. 2009;27(34):5700-5706. Vaz Duarte Luis IM, et al. .J Clin Oncol. 2013;31(5uppl): Abstract 1006.

Tolaney SM, et al. Cancer Res. 2013;73{24 Suppl): Abstract S$1-04.




From Bench to Bedside....

HERZ2 gene is cloned?
HER2 protein found to be
overexpressed in breast tumours?

HERZ/neu HER2 overexpression
gene identified! associated with more
aggressive phenotype*

Anti-HER2 monoclonal
mouse antibody
humanised: trastuzumab$

TA approvar.
Zoncurrent Herceptin
chemotherapy in EBC>

EMA a/éo D
eoadjuvant-adj

Herceptin
linical trials begin

Us approval: EU/US appffoval:
HER2-positive MBC! HER2-posithe EBC3
EU apprgval:
HER2-positive MBC2
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USHOF CHEMOTHERAPY PLUS A

FOR METASTATIC BREAST

ONOCLONAL ANTIBODY AGAINST HER2
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ANTI-HERZ MONOCLONAL ANTIBODY PLUS CHEMOTHERAPY FOR METASTATIC EREAST CANCER

TABLE 1. Base-LiNE CHARACTERISTICS OF THE PATIENTS.

CHARACTERISTIC:

Apge — T
Mean £5D

Range
Kamiotsky score — nio/mio. analyzed (%)
h0— 100

merastasis, or boch)
Badiotherapy (as adjuvant, for metas-
rasis, or both)
Median disease-free interval — mo

Diepree of overexpression of HER2

— no. o, analyzed (%
2+

Mo, of mN@stanic sites ar enrollment

AN ANTHRACYCLINE,
CYCLOPHOSFHAMIDE,
AND TRASTUZLMAR

iN=143}"
54+10.3
7-76

91,/138 (66)

47 /138 (34)
1.0

81/142 (57)

BE,/142 (62)

69/143 (48)
245

35,/143 (24)
108,/143 (76)

48,/143 (34)
38,143 (27)
57/ 143 (40)

AN ANTHRACYCLINE AND
CYCLOPHOSPHAMIDE

ALINE
(N=138}%

54+10.1
25-75
89/135 (66

46,/135 (34)
05

50136 (37)

76,/ 134 (57)

76,/ 136 (56)
22.8

42/138 (30)
96,138 (70

49/136 (36)
48/136 (35)
39/136 (29

PACLITAXEL
AND

TRASTUZUMAE

(N="592]

11.5

-
&

|14

1
5

[

68,790 (76)
22,790 (24)
5.0

88,/91 (97)

49 /89 (55)

60/89 (67)
224

24,92 (26)
68,92 (74)

31,91 (34)
32,91 (35)
28,91 (31)

PACLITAXEL
ALOME
iN="106]

51*11.0
26-73

61,94 (65)
33,94 (35)
&.0

95,795 (100
53,95 (56)

72795 (T6)

19,/96 (20
77 /96 (80)

27 /95 (28)
35,95 (37)
33,95 (35)
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Overall survival

Reduced risk of death
of 18-20%.

Survival (%)

Survival (%)

Survival (%)

100
90
80
70
60
510+
410
30
20
10

Chemotherapy plus trastuzumakb

Chemotherapy alone o

235

234

100
90
80+
70
610
50
40
30
20+
10

T T
5 10 15 20 25 30 35 40 45 50
Months after Enrollment

214 192 165 134 114 98 47 11

205 160 136 116 97 76 37 13

Anthracycline, cyclophosphamidsa,
and trastuzumab

phosphamide alona

5 0 15 20 25 30 35 40 45 50
Months after Enrollment

134 123 107 a9 75 62 32 9

124 102 85 72 60 48 23 11

T T T
5 10 15 20 25 30 35 A0 A5 50
Months after Enrollment



CARDIAC EVENTS/IDENTIFIED IN METASTATIC
B ST CANCER trials

e e Theac | Ac | HeD | D | AnasH | ANA_

Symptomatic heart
failure 88 4.2 9.6 1.1 0 1 0

NYHA 111-1V 4 1 3 NR NR 0 0

(New York Heart Association)



Study Follow-up N HR
(years)

1 3387 —— 0.54
CT+/-RT—H vs. 2 3401 —O— 0.64
CT+/-RT 4 3401 —Q— 0.76

?.BCIRG 006°
ACSTH-H vs. ACHT s 3222 — — 0.64
TCH vs. AC>T — — 0.75
Ding alysis®>6
(NCCTG N9831 3351 — — 0.48
ABP B-3

. 4045 FO— 0.52

1 1

0 Favours 1 Favours 2

Herceptin observation
HR (95% CI)

1. Piccart-Gebhart MJ, et al. 2005; 2. Smith I, et al. 2007; 3. Gianni L, et al. 2011
4. Slamon D, et al. 2011; 5. Romond EH, et al. 2005; 6. Perez EA, et al. 2011

HR, hazard ratio



Consisten

verall surviv
with adjuvant

benefit
fin for 1 year

Study Follow-up N HR
(years)
CT+/-RT-H vs. 2 3401 O 0.66
CT+/-RT 4 3401 —&— 0.85
BCIRG 006
AC—>TH—H vs. AC>T |—‘—| ]
3222 0.63
TCH vs. ACHT — — 0.77
C inad analysis?
CCTG N983
SABP B-31 4 4045 — 0.61
A JS. ACHT
1 1
0 Favours 1 Favours 2

HR, hazard ratio

Herceptin observation
HR (95% CI)

1. Smith |, et al. 2007; 2. Gianni L, et al. 2011
3.Slamon D, et al. 2011; 4. Perez EA, et al. 2011



RIE SUMMARY OF DFS ITT ANALYSES FOR 1
1Y YEAR TRASTUZUMAB VS. OBSERVATION
ACROSS ANALYSIS TIME POINTS

Medianfollow-up DFS benefit No. of DFSevents
(Ye follow-up time 1 yeartrastuzumab
after selective crossover) vs observation
2005 0.54 127 vs 220
'
(0%) 1yrMFU = P<0.0001
2006 Iﬂ.'ﬁd' | 218 vs 321
(4.3%) 2Yrs MFU P<0.0001
0.76
2008 I_._I 369 vs 458
(33.8%) IS MFU P<0.0001
0.76
2012 471 vs 570
(48.5%) ° Vs MFU l P<0.0001
o Favours 1 year trastuzumab Favours observation 5
HR (95% ClI)

Extended from Gianni et al. Lancet Oncol. 2011.



RI@ SUMMARY OF OS ITT ANALYSES FOR 1
2> YEAR TRASTUZUMAB VS. OBSERVATION
ACROSS ANALYSIS TIME POINTS

Medianfollow-up OS benefit
(Ve follow-up time

after selective crossover)
0.76
2005
(0%) 1yr MFU - |
2006 2 MFU I—'_II::LIESE
(4.1%) Y™
2008 0.85
(30.9%) 4 yrs MFU —_ —
0.76
2012
(45.5%) 8 yrs MFU |—.—|

Favours 1 year trastuzumab 1 Favours observation

HR (95% ClI)

0

Extended from Gianni et al. Lancet Oncol. 2011.

No. of deaths
1 yeartrastuzumab
vs observation

29 vs 37
P=0.26

59 vs 90
P=0.0115

182 vs 213
P=0.1087

278 vs 350
P=0.0005

2



Herceptin has a consistent safety profile based on
experience in ~1,000,000 patients?

* Herceptin is well tolerated with a consistent safety and tolerability profile?’
* Low cumulative incidence of cardiac events after long-term follow-up?~’

B=3T AC—TH (n=947)2

[am)
(=]
S Cardiac events: NYHA class III/IV N9831 AC~TH (n=570)°
) or severe symptomatic CHF N9831 AC~T~H (n=710)*
g or cardiac death @®—® BCIRG 006 AC—~TH (n=1068)4
) HERA CT—H (n=1682)58
% ®—® BCIRG 006 TCH (n=1056)4
Q 3.3%
.2 2.8%
whd
o 2+ @ @ 2.0%
3
:
= — —— — 0.4%
U 0 b | ?ﬁ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5
CHF, congestive heart failure Ti me (yea I‘S)

NYHA, New York Heart Association
1. PSUR 03/2011; 2. Rastogi P, et al. 2007; 3. Perez EA, et al. 2008; 4. Slamon D, et al. 2011
5. Procter M, et al. 2010; 6. Gianni L, et al. 2011; 7. Perez EA, et al. 2011; 8. Suter T, et al. 2007



CARDIAC EVENTS IN «<EARLY BREAST CANCER TRIALS»

EBC trials Therapy | Number % % Cardiac

ryrtrastuzumab) of Asymptomatic | seyere CHF | death
patients LVEF decline

HERA H (1 year) 1678 3 0.6
NSABP B-31 AC--PH 947 NR 3.8

cumulative 5yr
incidence

NCCTG N9831 AP--PH 570 NR 3.3 0

cumulative 3yr
incidence

BCIRG 006 AC--DH 1068 18 1.9 0

BCIRG 006 DCarboH 1056 8.6 0.4 0
Slamon 2006; Rastogy 2007; Smith 2007; Perez 2008

_ Recovery (% of patients) | Median Time (days)

Cardiac death — . -

Severe CHF 80 124
Symptomatic CHF 67 151
Confirmed significant LVEF drop 69 192

CARDIAC ADVERSE EVENTS IN HERA trial



NOAH: Inclusion criteria

Histolagically proverstocaty~advanced breast cancer

7(T3N1/T4) rr or any T plus

involvement of dpSilatera supraclavic@wodes

HER2-positive disease was defined as IHC 3+
overexpression or HER2 amplification by FISH according

to a central laboratory

For the observational arm, HER2-negative disease was
defined as IHC 0 or 1+ on the basis of local laboratory

testing
Mandatory hormone receptor assessment

LVEF =55%

Gianni L, Eiermann W, Semiglazov V, et al. Lancet 2010; 375:377-384.



NOAH (M016432): Study design

An international, open-label, Phase Il stu\lv of neoadjuvant—2'Jjuvant trastuzumab in patients
with locally advanceu ui ininniammatory
HER2-positive breast cancer

HER2-negative LABC
(IHC 0/1+)*

(n =118) _ l(n=99)\
AT
q3w x 3 cycles

v
T
q3w x 4 cycles

v
CMF

q4w x 3 cycles

v
Surgery followed by radiotherapy *

9 (16%) patients crossed
ovember 2005

*H, trastuzumab (8 mg/kg loading dose then 6 mg/kg);

AT, doxorubicin (60 mg/m?), paclitaxel (150 mg/m?); T, paclitaxel (175 mg/m?);

CMF, cyclophosphamide, methotrexate and fluorouracil 5-FU

* A separate treatment group of HER2-negative patients received chemotherapy only;
" Hormone receptor-positive patients received adjuvant tamoxifen.

+ Gianni et al. ASCO 2013 — abs 504
+ Gianni L, Eiermann W, Semiglazov V, et al. Lancet 2010; 375:377-384.

24



NOAH neoadjuvant—adjuvant study: Significant
improvement in pCR rates with Herceptin

50 - P=0.0007

| P=0.001
40 - l
0
=
&
O 20 -
Q
10 -
~ With Without With Without
Herceptin Herceptin Herceptin Herceptin

pCR, pathological complete response

bpCR, pathological complete response in breast tissue;

tpCR, total pathological complete response (in breast and axillary nodes)

*Absence of invasive tumour cells Giannil, et al. 2010



NOAH: EFS (primary endpoint) in HER2-positive ITT population (follow-up data)

1.0 — WithoutH — With H

> 0.9

% 0.8

o 07

=

o 0.6

T

> 05

E |_‘-‘-‘_|-'_|_

= 04

5 03 With H Without H

o patients 117 118

L 0.2 Jevents 49 (41.9%) 62 (52.5%)

S 01 [HR(95%Cl) 064 (0.44-0.93)

D oo lpvaue 0.016 | | .
0 12 24 36 48 60

Months

* Giannietal. ASCO 2013 — abs 504



NOAH: Overall survival in the HER2-positive ITT population (follow-up data)

1.0 |/~ — WithoutH — With H ‘
09 ELH""_‘—l_,_I_
Z 0.8
a |
% 0.7
£ 06
E‘ﬁ 0.5
S 04
D 53 With H Without H
© patients 117 118
o 0.2 |events 36 (30.8%) 47 (39.8%)
O 0.1 {HR(95% CI) 0.66 (0.43 - 1.01)
00 p-value | Q.O55 | .
0 12 24 36 48 60
Months

* Gianni et al. ASCO 2013 — abs 504



@rs versus@uf adjuvant trastuzumab for

HER2-positive breast cancer (HERA): an open-label,
randomised controlled trial

Acon Goldhirsch, Richard D Gelber Mortine Piccort-Gebhart Evandeo de Azombuja, Marion Procte, Thamas M Suter, Christan Jackisch,

David Cameron, Harald A Webe, Dominik Heinzmann, Lissandra Dol Lago, Eleanor M adden, Mitch Dowsett Michael Lintch, Luca Giani

Fichard Bell Clous-Henning Kahne, AntaVindevaghel Michael Andersson, A Mumay Brunt, Dougles Otero- Reyes, Santai Song,lan Smith,
Brian Leyland-jones", ose Baselga", forthe HerceptinAdjuvant (HERA) Trial Study Team

Lancet 2013: 382: 1021-28



Diagnosis

Local determination of HER2- positive invasive breast camcer

“

Primary treatment

Surgery and adjuwant or necadjuvant chemotherapy, or both, with or without rediation therapy

k

Confirmation of HERZ-positive breast camncer (IHC 3+ or FISH+ by central review laboratony ) and

LVEF = 55% after primary treatment

w

5102 patients randomly assigned
¥ ¥ ¥
1701 patients randomiy assignead 1703 patients assigned to 1year 1608 patients randomily assigned
to Zyears trastumemab. Initial trashurumab. Initial dose o --’/
dose 8 mgl kg, maintanance 2 mo'kg maintenance dose —
diose & mag kg every Iweeks =] kg every 3 weeks for
2 years WEAr

1 patiznt exduded 1 patiant excludad 1 patiant excludad
(N doormentation of (N> doowsmentation of (nio doowmentation of
informed consent) informed consent) informed consent)

ks

v

1700 patients in [TT population

1703 patients in ITT population

-

.

1553 patients in landmark analysis
poparlation alive and
diseasa-frea at l=ast
346 days after
randomisaticm

1552 patients in landmark analysis
populaticn alive and
dizeass-frea at least
366 days after
randormisation

of interim anaksis results in
2005; median time firoon
randomisation to selective
TOsSOVErwas 22 7 months
{range 4.5-527)




HERA-results: 1yr vs 2yrs

=

I, Ba1% -—-- Trasburumah I years
N ‘--q_H-_-;-_--_._q_______;r_ A1.E% —Tmsb.::un:h]:pﬂr
——rl il — ﬁ
:__ 20— HBET% Baoe —re— T5
3 FE-0%
= G0
total z
g
§ Patients FEwvents HR(Zws1) 95=] p valve
20 2pemrs 1353 367 035 {o85-1-14) O-BG
lyear 155F 367
o T T T T T T T T 1
o 1 z k- 4 3 & i E: 3
Mumiber at risk
Trastirumakb 2years 1553 1553 1443 1361 1293 1233 1153 1051 633 19
TI‘HLI:L!ﬂﬂJI:"En.r 155F 155 1413 1319 1265 114 1150 1071 (1] 0=
B
1[}121——-.______‘- -—-=-- Trasturumabh I yean
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= 2 aymrs  7E5 187 0.93 {OF6-114) ©.51
1year 62 192
o 1 1 1 ) 1 1 1 1 1
o 1 z E 4 3 & i E: b2
Mumber ak risk Years after mndomesatian
TrastrumabIyeas 755 755 635 651 613 sB1 536 s 312 oF
L &7 &z8 G0z SEm 63 51z 3= a5

Trasturwmab 1year




FINHER study
- Adjuvant setting

- Docetaxel/vinorelbina + trastuzumab for 9 weeks -->FEC

Tabled. FinHer: Adjuvant chemotherapy plus short trastuzumab; updated (3-year) results in HER-2+ patients

Chemo Chemo + trastuzumab HR (95% C1) p-value
Distant disease-free survival, % 130 833 065038, 1.12) (.12
Overall survival, % §13 013 055027, 1.11) 0,094

Based on Joensuu H, Bono P, Kataja V et al. Fluorouracil, epirubicin, and cyclophosphamide with either docetaxel or
vinorelbine, with or without trastuzumab, as adjuvant treatment of breast cancer: Final results of the FinHer Trial, J Clin
Oncol 2009;27:5683-5692.

(only 200 patients treated: underpowered trial)
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PHARE™ Trial results comparing
6 to 12 months of trastuzumab Iin
adjuvant early breast cancer

Xavier Pivot, Gilles Romieu, Herveée Bonnefoi, Jean-Yves Pierga, Pierre
Kerbrat, Thomas Bachelot, Alain Lortholary, Marc Espiée, Pierre Fumoleau,
Daniel Serin, Jean-Philippe Jacquin, Christelle Jouannaud, Maria Rios,
Sophie Abadie-Lacourtoisie, Nicole Tubiana-Mathieu, Laurent Cany,
Stéphanie Catala, David Khavyat, Iris Pauporté, Andrew Kramar.

EEESIVID "
2012

*lighthouse in French
www.esmo22012 . org
//

3 Study design LR

trastuzumab up to 12 months
trastuzumab 6 months

Stratification «,
1. ER pos / neg

“A
2. Chemo: conco/ seq
Clinical exam

e
|

stop trastuzumab

0]

12 1S 18 21 24
Mammography l

l |

R: Randomization after informed consent

30 mos

l Up to 60 mos...

EEESMD "™
2012

www.esmo2012.org
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Age yrs
<35 (129)

DFS Forest plot

35-49 (1065)
50-59 (1059)

>60 (1128)
Nodal status

Negative (1842)
1-3 pos. nodes (1008)
>3 pos. nodes (497)

Tumour size (cm)
0-2 (1771)
2-5(1294)
>5 (242)

Estrogene Receptor
Negative (1412)
Positive (1968)

Chemotherapy

Sequential (1428)
Concomitant (1952)

All patients (3380)
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1.78 (0.70 - 4.53)
1.32 (0.95 - 1.84)
1.38 (0.95 - 2.01)
1.08 (0.75 - 1.54)

1.31(0.93 - 1.84)
1.27 (0.90 - 1.78)
1.22 (0.85 - 1.75)

1.00 (0.71 - 1.42)
1.46 (1.09 - 1.95)
1.23 (0.75 - 2.00)

1.32 (1.01 - 1.74)
1.23 (0.92 - 1.65)

1.39 (1.05 - 1.85)
1.17 (0.89 - 1.54)

1.28 (1.05 - 1.56)
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/| Overall Survival
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Events HR 95%ClI p-value
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H6m 93 1.47 (1.07 — 2.02)
1 1 1 1
0.00 1 I ) I
| I | I I I
a 12 24 i6 48 &0
Months
At risk
H-12m 1690 1662 1463 1042 583 19
H6m 1690 1645 1438 1016 566 25
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* Cox model stratified by ER status and concomitant chemotherapy
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J Study information

Activated: 30/05/2006

Randomization
3384 patients

4 patients excluded from analysis
1 Informed consent not signed
1 Randomized twice
2 HER2 negative after FISH testing

Trastuzumab 12 months Trastuzumab 6 months
1690 patients 1690 patients

*May 28t 2010 — IDMC meeting

“After careful thought and lengthy debate we recommend that entry tohe trial be suspended
We do not recommend, at this time, a crossover to a longer duration of interverts '
month group but would reserve the option of such a recommendation for the future, dependent on
how the data develop”

T mungress Closed: 09/07/2010
Database locked: 31/07/2012 WWW.esmo2012.org
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Six versus 12 months of adjuvant trastuzumab in
combination with dose-dense chemotherapy for women
with HER2-positive breast cancer: a multicenter
randomized study by the Hellenic Oncology Research
Group (HORG)
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STUDY DESIGN

Assessed for eligibility (n=493)

Excluded (n=12)

Mot meeting inclusion critena (n=7)

Inform consent withdrawal (n=5)

Surgeny
Patients randomly as signed
(n=481)
Allocated to Allocated to
FEC—= Docetaxel + Trastuzumab (12 m) FEC—= Docetaxel + Trastuzumab (6 m)
(n=241) (n=240)

TREATMENT SCHEDULE
Epirubicine 75mg/mq/iv/q 2wk; Cyclophoshamide 700mg/maq/iv/q
2wks; 5-fluorouracil 700 mg/mq/iv/q 2wks

Docetaxel 75 mg/mq/iv/q 2wks;Trastuzumab 8mg/kg->6mg/Kg/iv/
g2wks, maintenance 6mg/Kg/iv/q3wk

Filgrastim 5ug/Kg days 3-10

Radiation and hormonal therapy following standard care.
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Proportionof patients disease free

Proportion of alive patients

RESULTS

100% — .
12 m (m =241)
Hrh W LT I
e I

80% - &6 m (m=240)

B0% -

4%

P=0.137
HR:1.58, 95% C.I: 0.86—-2.10
20% -
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100% T
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40% - P=0.438

HR:1.45, 95% C.I: 0.567-3.67
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Subgroups

Hazard Ratio (95% CI)

Menopausal status
Postmenopausal (298)
Premenopausal (183)
Subtotal

Age
=50 (177)
Subtotal

Nodal status
o {101)
1-3 (204)
4 (178
Subtotal

Grade
Il (210)
11l (252)
Subtotal

Qestrogen
Positive (3158)
MNegative (165)
Subtotal

Progesteron
Paositive (266)
Megative (214)
Subtotal

Histology
Ductal (447)
Others (34)
Subtotal

All patients (481)

1.62 [0.80, 3.28]
1.37 [0.42, 4.49]
1.55 [0.85, 2.85]

1.67 [0.81, 3.47]
1.35 [0.77, 2.537]
1.46 [0.94, 2.28]

3.78 [0.39, 36.48]

1.68 [0.62, 4.54]
1.31 [0.58, 2.95]
1.55 [0.84, 2.84]

1.54 [0.57, 4.16]
1.46 [0.68, 3.16]
1.49 [0.81, 2.74]

M [0.61, 3.20]
1.59 [0.87, 2.92]

1.69 [0.89, 3.19]
1.26 [0.18, 8.94]
1.64 [0.90, 3.00]

1.54 [1.24, 1.91]

0

0.2 0.5
Favours 6 m

Favours 12 m

Table 2. Grde II-TV adwerse events

Trastuzumab

& months
(W= 240)
Group -1V
n k.

Skin/nail toxdcity
Hand/foot
Cardiotoxicity

Figure 3. Univariate forest plot including patient, disease, and treatment characteristics related to disease-free survival.



4 HERA (eX-USA)_Gianni L, et al. 2011 )
o Observation
IHC / FISH
ﬁﬁﬁﬁﬁﬁ"n = 5102"_
™ 2yearst
\_ J
[ NCCTG N9831 (USA)-Perez EA, et al. 2011 \
e rsn 00 EE e
N = 2614 = 000 0000 0000 —
~ WL
. lyear
\_ ,
R Ry e emmige | Docetaxe

BCIRG 006 (global)—camm o, et st 2011

\IIIIII
\  lyear )

"NSABP B-31 (USA)-rerez e, et o 2011

FISH
N = 3222

—

IHC / FISH _~
N =2043 ~

- lyear
J

\_

I Docetaxel +
carboplatin

I Herceptin Paclitaxel

EBC, early breast cancer; IHC, immunohistochemistry; FISH, fluorescence in situ hybridisation

*HERA 2-year data are pending



Cosa comporta per la paziente

* Prelievi piu volte/mese contal e m
evters body .
» Accessi amhulatoriali piu volte/mese - —Hest

* Permanenza in ambulatorio da 30 minuti conectdd,
fox drips o ;
ad alcune ore symeges '

* Posizionamento di accessi venosi centrali

{chemioterapie per via ev) I




Articles I

Subcutaneous versus intravenous ydministration of -)4'! pn#
neo)adjuvant trastuzumab i ients with HER2-positive,

clinical stage reast cancer (HannaH study): a phase 3,
open-label, multicentre, randomised trial

Carstawo ismoed, RohertoHegg Susanne Mueh!baver, Domink Heingmann, Bertlum, Sung-EBoeKim, Todeusr Plenkowsk i Mikhad Lichinitser
Viodimir Semiglarov, Bohuslow Melichar, Christian jackisch

Panel: Research in context

Systematic review

The standard route of administration of trastuzumab is by
intravenowus injection. When recombinant human
hyvaluronidase (rHuPH-20) became available, development of
a subcutaneous formulation of trastuzumab was possible
allowing for administration of larger volumes. At the time of
study design, results from a phase 1 study were available,
which showed that subcutaneous trastuvzumab could be
given in about 5 min, and could lead to similar systemic
exposure and was well tolerated.® On the basis of
pharmacokinetic data from this study, the fixed dose of

600 mg subcutaneous trastuzumab was developed.

Lancet Oncol 2012: 13: 86978



HannaH-study

Patients with
HERZ-positive
early breast
Cancer

. Randomisation

¥

11
"l

Neoadprvant treatment

Subcutaneous trasturemab

Intravenous trasturumab

Adjurvant treatment

";urr:pe‘r'_-.'

Coprimary endpoints: C__

and p(R

m Gasturumah ml‘.-:utan&uus E-En}mg{E. mL}gwen ev@:-lweeks
= Trastuzum

O Docetaal 75 mg/mv
[ Fluorowracil {500 mag/m?), epinebicn {75 mg/me), and cydophosphamide (500 mg/me) given every 3 weeks

- b mig'kg given every 3 weaks

18 cvele §'1 wear

Follors-up: 2 e ars

Figure 1: Study design




Hannah-results: efficacy

50— [ Intravenaous trasturumab {n=263)
O Subortansows trastuzumalb (n= 260}

Patients achieving pCk (%)

pCR tpCR

Figure 3: Proportion of patients who achieved a pathological complete
response



I Articles

> @ Preference for subcutaneous or intravenous administration
of trastuzumab in patients with HER2-positive early breast
cancer (PrefHer): an open-label randomised study

Xavier Pivot, Joseph Gligorov, Volkmar Moller, Peter Barrett-Lee, Sunil Verma, AnnKnoop, Givseppe Curigliano, Viadimir Semiglazow,
Guillermo L dpez-Vivanco, Valerie lenkins, Nana Scotto, Stuart Osborne, Lesley Fallowfield, fior the PrefHer Study Group

Summary
Lancet Onead 2003: 14- 96270 Background Subcutaneous trasmzumab has shown non-inferior efficacy and a similar pharmacokinetic and safety

Crassover period

Subautanecus every 3weeks x4 Intravenous every 1weeks x4

e m QCQOI ~a
HERZ-positive primary 11 Additional trasturumab

i s e breast randomisation | Trastizumah tocomplete
adenocarcinoma "-'". 1B cycles in total
T Intrawenous arery § weels x4 hhﬂmmww}%st#
First Sevond
irtersiea intersies

Figure 1: Study design



Panel: Research In context

Systematic revlaw
Trastueumabis cuently adminstered intravencush according to bodyweight, Addition

of ecombinant human Ryauranidase rHUPH20) allowed development ofaficed-dose
subautaneous formulation. The phase 3 HannaH study shaowed non-nferor efficacy and a

similarpharmacokingtic and safety profl between the subcutangous and infravenos
formulations of trastizumab.” A subcutaneous singl-use inection device & under

development and shiows bioeguivalence to subcutaneous administration via hand-hefd
syringe.” Patient prefeence for sUbcutaneous o ntravenaus adminstration of

trastuzumea has not been taken into account fo date

Intemretation

Fatient preference and safety resltsfrom Prefer, combinedwith effcay,
parmacokinetc, and safety restltsfrom Hannat,sggestthat a fed dose of 00 mg
suboutaneous rastuouma every 3 weeksis avaldated, welltoferated treatment aption
for HER2-positive breast cancer and s prefemed by patients

Subcutaneous preferred, =116

Time saving 195
Less paln/discomiion EE
iComeenlence to patlent a5
Ease of administration 33
Froblems with Intravenous 25
Less stress/amdlety 15
Other b
Intravenous preferred, n=16

Feswer reactions (less pain, brulsing, Iritation, etc) 11
Other 5
Ervvironment)staff 2
Perceived efficacy 1
Ecologi@l considerations 1

Responses o the guestion * What are the teso main reasons for your preferenoe?™
werne recorded werbatim by the intersiesrer. Four experienced researchers
independently scrutinised the dataset and provided o er-arching themes or oone
categories for coding. When broad corsensus about these hiad been reached 2ach
researcher independently coded e ery patient’s response; the researchers then
reconciled codingswith each other and determined if ary thematic categories
could reasonably be collapsed together or if a new categony was requined.® Some
patients gase mone than one reason for preference.

Table 2: Primary reasons for patlents’ preferences (evaluable
Intention-to-treat population)




Anti-HER2 therapy and HER family

b
ertuzun@

Trastuzum

EGFR HER2 HER3 HER4



GeparQuinto: Phase III comparison of
trastuzumab vs lapatinib with chemotherapy
as neoadjuvant therapy

frr Cohort of -‘"’1
HERZ-positve
[IHC 2+ or
central
FISH)
cperable or
lecally advanced
breast cancer
n=620
L\‘_FEII'I-dl:II'I'IiEEd l:b,

[-:-mm-:m

Crapinikoal absnonathon froem e dats

Primary endpoint: pCR defined as no microscopic evidence of residual
tumour (invasive or non-invasive) in any resected specimens of the
breast and axillary lymph nodes

|

Eplrubécin 120 mgim? + oyclaphasphambds 500 mg'm? 93w x &
doostaes]l 100 maimd 93w x &
trastuzumad 3 mgig esding doss Elkosaed Oy & mgikg 93w e 12 montis;

Ut M, Lancet Onoal. 2012;13: 13544,

&



GeparQuinto: pCR for trastuzumab
vs lapatinib

50 -
40 - p =0.04

30 1

20 1

Fercentage

10

0 - .
EC-T + H EC-T+L

pCR definition: No residual diseasein breast and nodes

Crapiibeal alainoration from of dats

&C, =pirubicin + cyclaphasphamids, T, docstesl, H, trastuzumalh
L, lanxtinia

Unach M, Lancet Oncoal. 2012,13:135-24,



GeparQuinto

* 33.1% (n=102) of patients receiving lapatinib did not
complete treatment as planned

« Compared with only 14% (n=43) of trastuzumab-treatad
patients

* 39.3% (n=120) of patients receiving lapatinib had their dose
reduced to manage adverse events

« Most common Grade 3/4 adverse event was diarrhoea

-@ in the Iapatini@

* 2.6% inthe trastuzumabarm

Unichi M, Lodol 5, Eimcihofl S =l Lancebdnoo! 2012 192 TOEST-7

[
(1]



Anti-HER2 therapy and HER family

Trastuzumakg
Pertuzumab

Dual-vertical
blockade

EGFR HER2 HER3 HER4



NeoALTTO; Study design

Before Surgery After Surgery
N=455 < - < >
lapatinib () lapatinib
paclitaxel
‘1| S
g \ U
R [ | FEC
| G _trostummab |
(0 -
\ paclitaxel E 3
w'n |
| | R
- Y
Jr | lapatinib lapatinib
trastuzumab trastuzumab
P S—
Invasive breast cancer paclitaxel
T=2cm
HER2 positive
6 weeks 12 weeks 9 weeks 34 weeks

Baselga J et al.; Lancet 379: 633, 2012



Efficacy; pCR (no invasive cancer in the breast), tpCR
(no invasive cancer in the breast and no Ax) rates

100 [ Lapatinib

[ Trastuzumab
[ Combination
80—

p=0-0001 p=0-0007

5
60—
g i T
2 1
o p=0-34 p=0-13 l
& 40 51.3%
o T I (n=78) T 46-8%
(n=68)
o] T2 IR
247% oo 1 27-6%
(n=44) 200% | f a0y
{n=38] (n=30)
0
| n=154  n=149 n=152 |I| n=150* n=145* n=145* I'
pCR tpCR

Dual inhibition of HER2 might be a valid approach to treatment of HER2-positive breast
cancer in the neoadjuvant setting.

Baselga ) et al.; Lancet 379: 633, 2012



Event-Free Survival Analysis

All patients HR positive

Event free survival
=
=
®

Lap+Tras
Lap
m— Tras 201%, Armn Ma. Mo W EFE  Hazmrdratio  poalue
palients events  sane 1 Tras
Lap+Trag 77 15 E3%  0.99|0482.01) o2
Lap BO 13 88% 0.520.43.1.85) 0.8

Arm Mo, pafients Mo, events  3yr EFSrate  Hazard ratin  pevalue gw - e TE 16 B0%
c.f. Tras i 3
Lap+Tras 152 30 B4% 0.78(047.1.28) 033
Lap 154 38 TH% 1.06 (0.66,1.69) 081 HR negative
Tras 144 KT} TEY%

m
=
-
=
=
n
—
—
@
-
L

2

Years since Randomisation

Tests for interaction according to HR status
Lap + Tras vs Tras P= .48
Lap Vs Tras F = -55 1 Arm Ha Ho. v EFE  Hazard ralio  p-value

patients evenis  rate cf Tras
Lap+Tras 75 15 8% 0.65(0.32.1.28) 022
Lap 74 25 70% 1,06 (D&32.115 084
Tras i 22 T2%

Ewent free survival

1 2

Years since Randomisation

Piccart M, et al. Cancer Res. 2013,73(24 Suppl): Abstract $1-01.




Overall Survival Analysis

HR positive

——_—

All patients

Cwverall survival

0 A M. Ma. Jyr 05 Hazrd ratia  pevalue
patlents deaths rate c.f. Tras
Lap+Tras 77 k! amy 0420008182 4N
— Lap+Tras Lap ] [ 93% 0,891 40,286,282 087
I.EF Tras 7B T B4
Tras ] i 2 1

Years since Randomisation

I
s
¥
ur

=
o
2

o]

Arm Mo, patients No, deaths 3yr OSrate  Hazard ratic  p-value
e P HR negative
Lap+Tras 152 13 5% 0.62 (0.30,1.25) 018

Lap 154 18 93% 0.86 (0.45,1.63) 085

Tras 149 23 S0%

2
Years since Randomisation

Il survival

Chiera

Tests for interaction according to HR status
Lap + Tras vs Tras P= .54
Lap vs Tras P= .90 Hym Ma No, w05  Hazardratic  p-value

patients deaths  rate ¢.f. Tras
Lap+Tras 75 10 93% 0.74{031,189) 047
Lag 74 13 93% 084033160} 0.E8
Tras 4 18 %

I 2 3

Piccart M, et al. Cancer Res. 2013;73(24 Suppl): Abstract S1-01. " veare sinee Randormisation




Cardiac Safety

=
[
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2
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0

Any cardiac event Primary cardiac event
® Lapatinib (L) = Trastuzumab (T) ®L+T

Note: No major cardiac dysfunction was observed in the neoadjuvant phase. One patient in each
group presented a LVEF <50% and a decrease of >10% from baseline (Baselga, et al)

Baselga J, et al. Lancet. 2012;379(9816):633-640.

Piccart M, et al. Cancer Res. 2013;73(24 Suppl): Abstract $1-01.




Main Differences in AEs by Treatment Arm

] Hepatobiliary
Diarrhea AES Rash

87

83

£
|-
<
)
c
Q
£
e
©
o
|—
2
)]
L
<
(Y.
(o)
EE'

50 A8

35

P<.0001 P<.0006 P<.0001
AEs [ Lapatinib (L) ™ Trastuzumab (T) @ L+T

Severe AEs B9 b | -
Piccart M, et al. Cancer Res. 2013;73(24 Suppl): Abstract 51-01.




NeoALTTO Lapatinib-Containing Arms:
Lapatinib Completion

L 1} ]
r[I'|5.('.1‘.:IIII‘.IIIU«E.'{I 1 Completed Stf] rt.Ed I
neo adj adj 1'”
- therapy phase

Ad\r event 32 Advevent 5
Frngressmn = Recurrence 4

Other 14 Other T

100% 98%
.

Adv event 34 Adv event 11
Progression 1 Recurrence 1
F | Other prd Other 5
. . :

Piccart M, et al. Cancer Res. 2013,73(24 Suppl): Abstract S1-01.
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Lapatinib +
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NeoALTTO Trastuzumab Containing Arms:
Trastuzumab Completion

Randomized Dlscontlnued Completed Started
| | adj |

neo adj hase

phase phase
Adv event 2 Adv event 6
Progression 4 Recurrence 5
Other 4 Other 5

9

100% >099%
92%

@
=
L
©
©
=
X
2
0
s
-

Advevent 7 Advevent 9
Progression 1 Recurrence 2
i Other 4 Other 10

i 93% ;

Trastuzumab +
lapatinib
-l
o
o
=

Piccart M, et al. Cancer Res. 2013;73(24 Suppl): Abstract S1-01.




USE OF ANTI-HER 2 «VERTICAL BLOCKAGE» in adjuvant setting
(ALTTO study)

(Adjuvant Lapatinib and/or Trastuzumab Treatment Optimisation)

4 Design 1 > Trastuzumab ]
Surger ‘
L No taxane
c ..
Completion 2 »L Lapatinib ]
of all (neo) 7
adjuvant (Design 2 ) g | ~
_— Was ..
abnth;iacycllne | concomitant [] -r% ﬁ Trastuzumab J out L Lapatinib ]
ase §
chemotherapy pacitaxe ——12 Wwks == «—6wks =+ <+— 34 wks —>
(24 cycles) (12 wks) J—— y J
apatinib + trastuzuma ‘

52 wks
N = 8000 (2000 patients per treatment arm)

Design 1: after completation of CT

Design 2: a) concomitant “Paclitaxel” or “Docetaxel’; ALTTO (EGF106708) study design outline
b) concomitant “Docetaxel’+ “Carboplatin”



EFFICACY RESULTS
(on 6281 randomized patients - excluded patients in «L» alone arm

DISEASE-FREE SURVIVAL (DFS) ANALYSIS

® 100% a
3 \
L —
q) e —————
b 80% =
5]
2
a
= 60%
© Lap+Tras
2
e 40%
£ MFU = 4.5 yrs
)
= Arm No. patients No. events 4yr DFS rate Hazard ratio p-value
(a 20% c.f. Tras*
S Lap+Tras 2093 254 88% 0.84 (0.70,1.02) 0.048 **
- Tras->Lap 2091 284 87% 0.96 (0.80,1.15) 0.610
5 _ Tras 2097 301 86% % 97.5% Cl
0 1 2 3 4 5
Years since Randomisation
Lap+Tras 2093 1938 1832 1672 1256 474
Tras->Lap 2091 1957 1822 1684 1261 476
Tras 2097 1959 1838 1658 1246 448

#*#*p-value £ 0.025 required for statistical significance

Presented By Martine Piccart-Gebhart at 2014 ASCO Annual Meeting




® 100%
o
L
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& 80%
(5
N2
(an]
2 60%
©
(5]
=
<< 40%
L2
=
Qo
& 20%
k)
©
ok 0%
Lap+Tras
Tras->Lap
Tras

DFS BY HORMONE RECEPTOR STATUS

HR positive

—

Lap+Tras
Tras->Lap
Tras
MFU=4.5yrs
Arm No. No. 4yr Hazard ratio p-value
pts events DFS rate c.f. Tras*
Lap+Tras 1203 133 90% 0.87 (0.69,1.10) 0.233
Tras-=Lap 1205 141 89% 0.92(0.73,1.16) 0.477
Tras 1200 150 88% ¥ 95% (I
0 1 2 3 4 5
Years since Randomisation
1203 1122 1066 972 738 278
1205 1137 1081 1000 734 288
1200 1135 1070 968 722 260

HR negative

\

L e—
Lap+Tras
Tras->Lap
Tras
MFU =4.5yrs
Arm No. No. 4yr Hazard ratio p-value
pts events DFS rate c.f. Tras %
Lap+Tras 890 121 86% 0.82(0.65,1.04) 0.107
Tras->Lap 886 143 84% 1.00 (0.79,1.26) 0.990
Tras 897 151 83% ¥ 95% (I
0 1 2 3 4 5
Years since Randomisation
890 816 766 700 518 196
886 820 741 684 527 188
897 824 768 690 524 188

Interactiontestsp=0.70L+T
p=0.60T—>L

Presented By Matrtine Piccart-Gebhart at 2014 ASCO Annual Meeting




100%

80%

60%

40%

20%

Pct of Patients Alive and Disease Free

0%

Lap+Tras
Tras->Lap
Tras

Tras->Lap 1143 184 85%

DFS BY CHEMOTHERAPY TIMING

Sequential (Design 1)

=

T —
— Lap+Tras
Tras->Lap
— Tras
MFU =4.9 yrs
Arm No. No. 4ayr Hazard ratio p-value

c.f. Tras ¥
0.80 (0.65,0.98) 0.034
0.90 (0.74,1.10) 0.317

pts events DFS rate
Lap+Tras 1155 168 86%

Tras 1147 207 83% ¥ 95og
0 1 2 3 4 5
Years since Randomisation
1155 1057 995 935 875 399
1143 1060 985 941 891 409
1147 1060 990 913 846 382

Concurrent (Designs 2 & 2B)

Lap+Tras
Tras->Lap
Tras
MFU =3.9yrs
Arm No. No. 4yr Hazard ratio p-value

c.f. Tras *
0.94 (0.70,1.26) 0.680
1.08 (0.81,1.43) 0.593

pts events DFS rate
Lap+Tras 938 86 90%
Tras->Lap 948 100 89%

Tras 950 94 90% ¥ 9594 ()
0 1 2 3 4 5
Years since Randomisation
938 881 837 737 381 75
948 897 837 743 370 67
850 899 848 745 400 66

Interactiontestsp=0.41L+T
p=0.31T—>L

Presented By Martine Piccart-Gebhart at 2014 ASCO Annual Meeting




OVERALL SURVIVAL (OS) ANALYSIS

100% —
‘——aﬁ.*-_“ﬁ-———__

()

>
= 80%
<C

£

@
= 60%
P ¥ Lap+Tras
“— Tras->Lap

O Tras

% 40%

© MFU=4.5yrs

=

8 Arm No. patients No. deaths 4yr OS rate Hazard ratio p-value
) 20% c.f. Tras *
a Lap+Tras 2093 106 95% 0.80 (0.62,1.03) 0.078

Tras->Lap 2091 119 95% 0.91 (0.71,1.16) 0.433
0% Tras 2097 135 94% % 95% Cl
0 1 2 3 4 5
Years since Randomisation
Lap+Tras 2093 1979 1930 1795 1362 533
Tras->Lap 2091 2005 1933 1805 1368 521
Tras 2097 2023 1949 1804 1373 508

Presented By Martine Piccart-Gebhart at 2014 ASCO Annual Meeting




PROPORTION OF PATIENTS RECEIVING 2 85% OF
THE PLANNED DOSE OF ANTI-HER2 DRUGS

S5 Design 1 (sequential; N= 3,445) Design 2 & 2B (concurrent; N=2,836)

‘2 100 - 92 91

QL 80

§ i 760

© 40

X 20

0 : .
L+T Talone L+T Talone

il Lapatinib M Trastuzumab

Presented By Martine Piccart-Gebhart at 2014 ASCO Annual Meeting




Anti-HER2 therapy and HER family

Trastuzumab Dual-orizontal blockade I

EGFR HER2 HER3 HER4



NeoSpherep)Randomised, open-label study of pertuzumab and/or

trastuzumab with a taxane in the neoadjuvant setting

+ docetaxel (n = 107)

G{) N. 417
—[ Pertuzumab + trastuzumab (n = 107) ]—'

(NEOadjuvant Study of Pertuzumab and Herceptin in an Early Regimen Evaluation)

Pertuzumab + trastuzumab I

—[ Trastuzumab + docetaxel (n = 107) ]_’

< T MGG T C O

Gianni, Lancet Oncol 2012; 13



NeoSphere: Summary

* Patient population
— Women aged >18 years with locally advanced, inflammatory or early
HER2-positive breast cancer (N =417)

e Study design
— Phase |l study of neoadjuvant trastuzumab and pertuzumab in the
treatment of patients with HER2-positive breast cancer

e s Timary endpoint
— pCR rate at time of surgery

* Key secondary endpoints
— Clinical response rate, time to response
— Rate of breast-conserving surgery
— Safety

Gianni L, et al. Lancet Oncol 2012; 13:25-32



NeoSphere: Pertuzumab and trastuzumab plus docetaxel
significantly increased the pCR rate vs other arms

H, trastuzumab; P, pertuzumab; pCR, pathological complete response; T, docetaxel

p =0.0198
- p =0.0141 1 p=0.003
1| ]
O 40 - ! .
L 1 e."‘\“e
+ \)“P‘
o 20 - < ] ““60
29.0 P
2 o ]
10 %g/
< \& 16.8
HT PHT PH PT

Gianni L, et al. Lancet Oncol 2012; 13:25-32.



TRYPHAENA: A Phase Il study of pertuzumab
and trastuzumab in the neoadjuvant setting

(TolleRabilitY of Pertuzumab, Herceptin, and AnthracyclinEs in Neo-Adjuvant breast cancer)

All three arms are experimental

Pertuzumab + trastuzumab [Cycles 1-6) +
FEC (Cycles 1-3) + docetaxel (Cycles 4-6)

HERZ-positive FEC [Cycles 1-3) = Trastuzumab
EBC pertuzumab + trastuzumab + docetaxel to complete
(N=2Z3) (Cycles 4-6) 1 year

J

Sohmeawsies A, =2l SAECE 9 | _.I'I.EH.Tﬂ_—‘E-ﬁ-E il preserrehan)

FEC, Sucntursdl aginunichn, Crooph o= Ea:l'nbtweu.i. e‘al .l'l.n1cl|'|-:|:-l.::|:l1ﬂ-l-"""'.'E=-E'-1-.




TRYPHAENA: Summary

« Hesults from TRYPHAENA indicate a low incidence of symptomatic
and asymptomatic L\VSD across all arms

— Concurrent administration of pertuzumab plus trastuzumab with
epirubicin resulted in similar cardiac tolerability compared with
sequential administration or the anthracycline-free regimen

» MNeutropenia, febnle neutropenia, leukopenia and diarrhoea were the
most frequently reported adverse events (grade z3) across all arms

» Regardless of chemotherapy chosen, the combination of pertuzumab

with trastuzumab in the neocadjuvant setting resulted in high pCR rates
(57—6b%)

TRYPHAEMNA supports the ongoing APRINITY study, a Phase lll tnal to
evaluate pertuzumab and trastuzumab plus standard chemotherapy in
the adjuvant setting

LSS0, = veririouilsr ol oesiunrtiem
o, padnalogion] oompleE nesnores Sormeaweln A atm] Ao Onml T D40 0TEEL




DUAL ORIZONTAL BLOCKADE BETTER IN ADIUVANT

SETTING?

..... WAITING FOR «APHINITY TRIAL results»

<M AIUVCW

Central
confirmed |
HER2

status

TRASTUZUMAB
+

PERTUZUMAB




ESCALATION ATTEMPTS
WITH ANTI-HER?2
THERAPIES...



RANDOMIZED PHASE Ill TRIAL OF ADJUVANT IN
HER2-POSITIVE BREAST CANCER: BETH STUDY

Node
positive or
high-risk
node-
negative
HER2+

Cohort 1 (N=3231)
Non-Anthracycline
TCH->H

Cohort 2 (N=278)
Anthracycline
TH->FEC->H

)

Arm 1 A: TCH=->H

Arm 1 B: TCH Bev->H Bev

Arm 2 A: TH>FEC>H

Arm 2 B: TH>FEC->Bev>H Bev

Slamon D et al, SABCS 2013




RANDOMIZED PHASE Ill TRIAL OF ADJUVANT BEVACIZUMAB IN
HER2-POSITIVE BREAST CANCER: BETH

Median Follow up 38 months

Without Bevacizumab 92% 96%
With Bevacizumab 92% 97%

Slamon D et al, SABCS 2013



CAN AGGRESSIVE CHEMOTHERAPY BE SPARED IN SELECTED
PATIENTS?

SMALL HER2+ BREAST CANCER:
THE DANA FARBER PROSPECTIVE PHASE Il STUDY

N=406

Median age 55

T1la 20% _
T1b 35% Paclitaxel weekly x12

T1c 42% Trastuzumab weekly x52

T2 9%
NO 98.5%
HR+ 67%

3y DFS= 98.7%

(95% CI: 97.6-99.8%)

Tolaney SM et al, NEJM 2015




EXTENDED ADJUVANT NERATINIB EXTENET
PHASE Ill TRIAL

(Oral Tyrosine Kinase irreversible inhibitor of HER1, HER2, HER4)

N= 2821 Neratinib 240mg/po/d for 1 year

HER2+ Stage II- 4 Extended

DFS by 33%

1IC node R oY =

positive breast _ P

cancer following with placebo
(HR=0.67,;

CT+12 months
of trastuzumab
adjuvant Placebo/po/d for 1 year

P=0.0046)

(Side effect: diarrhea)

At 2 years of Follow up:
absolute benefit for all patients 2.3
absolute benefit for HR positive 4.2

ASCO, 2015



(on going) KATHERINE: POST NEOADJUVANT T-DM1
IN PATIENTS WITH RESIDUAL TUMOR FOLLOWING
NEOADJUVANT CT + TRASTUZUMAB

— 1 T-DM1
Neoadjuvant RESIDUAL
CT + INVASIVE R:|
Trastuzumab CANCER
AI Trastuzumab

Primary endpoint: IDFS

(about 900/1400 patients recruited as today — march 2015, by M. Piccart)



(on going) THE KAITLIN ADJUVANT TRIAL: T-DM1
INSTEAD OF TAXANE

AC x4 TAXANE
or » TRASTUZUMAB
FEC x3 PERTUZUMAB
HER2 +
Node +
or — R
Node -, ER-
And T>20mm
AC x4 DML
or
FEC x3 » PERTUZUMAB

(1300/2500 patients recruited as today - march 2015, by M. Piccart



(future) IS CHEMOTHERAPY ALWAYS MANDATORY IN HER2 +

DISEASE?
IDENTIFICATION of THIS HER2+and HR+disease
pPCR rates
73-80%
62%
ual HER2
blockad
Dual HE i
u
blockad Taxf‘”e
t * ther agent
Dual HER2 axane (amthra,carpo)
hlockadé
alone

Based on Neosphere,NeoAltto, Tryphaena



'S PIK3CA MUTATION
AS MEDIATOR OF
(DUAL) HER?2
BLOCKADE
RESISTANCE?




Pertuzumab and T-DM1 Biomarker Program

PIK3CA mutations (32% incidence):
A strong candidate prognostic marker but weak predictive marker!

CLEOPATRA EMILIA

-
=
1

o
-3

o
m

o
B
I

Proportion progression-free

o
M
i

d
X
=
=

1 1 ] I 1 L] L] L 1 1 L] T 1 - L]
L1 2 4 B B i 12 14 16 1B #2324 X6 FE
Time (months)

Single blockade  Dual blockade HR Lapatinib + CAP T-DM1 HR
median PFS median PFS median PFS
PIK3CA stats 8.6 months 12.5 months  0.64 [ 4.3 months 10.9 months 0.45 ]
mutant
Wild type [ 13.8 months 21.8 months  0.67 ] 6.4 months 9.8 months 0.74
Dual blockade works in both cohorts... T-DM1 works in both cohorts...
but larger magnitude of benefit but larger magnitude of benefit
in wild type cohort in mutated cohort

Baselga J, et al. J Clin Oncol. 2014;32(33):3753-3761. Baselga J, et al. 2013;73: Abstract: LB-63.
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Intrinsic Subtypes, PIK3CA Mutation, and the Degree of
Benefit From Adjuvant Trastuzumab in the NSABP B-31
Trial

Katherine L. Pogue-Geile, Nan Song, Jong-Hyeon Jeong, Patrick G. Gavin, Seong-Rim Kim,

Nicole L. Blackmon, Melanie Finnigan, Priya Rastogi, Louis Fehrenbacher, Eleftherios P. Mamounas,
Sandra M. Swain, D. Lawrence Wickerham, Charles E. Geyer [Jr, Joseph P. Costantine, Norman Wolmark,
and Soonmyung Paik

3 T 1578 patients - 671 randomly selected
g o =3 for PIK3CA hotspots mutation > 24.7%
ﬁ’_@‘- oed mutated
Eg 041 ACT, PIK3CA MT ‘
%"’ - :EEEE%E Failure of PIK3CA mutation to define
' subset of patient with differential benefit
. T 4 & 3 | |fortrastuzumab in adjuvant setting.
Time {years) Hypothesis: different behaviour of
e s w0 s @ m o 5 predictive marker in the different settings
el S . (adjuvant, neoadjuvant, metastatic due to
ACTH, PICICA WT 254 232 204 155 | 0 tumor burden)




HUMEER 12 - AFHAIL 200 ZONS

355 patients recruited in J & : -
«neOALTTOtrial, | Moo

A L.
PIK3CA Mutations Are Associated With Decreased Benefit
to Neoadjuvant Human Epidermal Growth Factor Receptor
2-Targeted Therapies in Breast Cancer
= " e e oo o e it s e e
L. [n=108) 5% Maria Carmen Déaz-Dedpaidn, Lorena de [2 Peils, Sherene Lol, Cockerine BEls, Nikolaws Srhuls,
E =12 Frandro de Azembujy, Neda Herbeok, Marnine Piocar-Gebbar, Rend Bermands, aod fos? Reselpn
=
a 20
E:l -
B Mutant
WT {I=III
m -
_ P=.012
(n=80] {n=275) in=T75) (n=26T} _
| Mutant  WT | Mutant ~ WT E 407
1
Ereast pCR Total pCR E 40
B EE 20 4
5"} —
[ | :—T—E nt 104
40 - [n=811
o1 L+T
= +
. il = 12u = me =114
s 20 n= ] n= n= i
=
E 20 [n=31p
= _ .
= In this study, we find that mutations in PIK3CA downstream
10— of HER2 correlate with a lower response to HER2-targeted neoad-
juvant therapy in breast cancer as measured by pCR. There is no
0 ' — significant difference for PIK3CA mutation status in survival
(n=T180 n =160 follow-up (EFS and OS).




A PIK3CA inhibitor might have
an impossible task in the
presence of chemotherapy

\ ¢

ON GOING DESIGN NEOADJUVANT TRIAL

ENDOCRINE + DUAL HERZ2 +/- PIK3CA
THERAPY BLOCKADE INHIBITORS
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PIK3CA Genotype and Treatment Decisions in

Human Epidermal Growth Factor Receptor
2—Positive Breast Cancer

David W. Cescon, Prncess Margaret Cancer Centre, University Health Network, University of Toronto, and Campbell Farmily
Institute for Breast Cancer Ressarch, Toronto, Ontario, Canada

ass Margaret Cancer Centre, University Health Network, University of Toronto, Toronto, Ontario,

o &
m
dg

]

we will learn whether knowledze of PIK3CA mutations can improve
the precision with which we apply HER2-tarseted therapies; for the

present, we will continue to rely on the first (and still only) actionable
eenomic alteration in breast cancer; amplification of HER.
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