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clinicaoncologica: gestione della paziente con
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CRESCITA DELLA CELLULA TUMORALE: perdita di controllo
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PROCESSO DI
CARCINOGENESI
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TERAPIA SISTEMICA
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DEFINIZIONE DI
TERAPIA SISTEMICA

STADIO DI MALATTIA

SCOPI-OBIETTIVI

Localizzata “Early”

Prevenzione metastasi

ADIUVANTE GUARIGIONE
Localmente avanzata | Controllo locale
PRIMARIA/ (1,11) Chirurgia radicale/conservativa
NEOADIUVANTE Prevenzione metastasi
GUARIGIONE
Metastatica (V) Qualita di Vita

TERAPEUTICA

Regressione tumore
Prolungamento sopravvivenza
PALLIAZIONE
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Antibiotici citotossici e

correlati (doxorubicina,
epirubicina)

Antimetaboliti e inibitori

della catena dei folati
(methotrexate, fluorouracile)

CHEMIOTERAPIA

Phases of cell cycle
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dividing)
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Mitotic phase
(cell divides)

Synthesis of enzymes
needed for DNA
synthesis

DNAis
replicated

Resting state

Antimitotici di
origine naturale
L~ (alcaloidi della vinca-

vinorelbina, taxani-
paclitaxel e docetaxel)

Agenti alchilanti
(ciclofosfamide, cisplatino
derivati
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ORMONOTERAPIA

POST-

MENOPAUSA

Inibitori dell’aromatasi
(letrozolo, anastrozolo,
exemestane)

Tamoxifene
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TERAPIA A BERSAGLIO
MOLECOLARE




/ Determine molecular profile "\ Determine which drugs
of the patient’s tumour / are most appropriate

‘,“Tailored Therapy”




TERAPIE A BERSAGLIO
MOLECOLARE

Farmaci diretti contro uno specifico bersaglio molecolare
espresso selettivamente sulle cellule tumorali

\

Tossicita minore e diversa rispetto la chemioterapia
tradizionale

Possibile utilizzo in concomitanza di chemioterapia o
ormonoterapia o radioterapia

Somministrazioni in alcuni casi per via orale/sc con
miglior compliance e risparmio di risorse sanitarie



Targets and bullets in breast cancer

Ertumaxomab ‘/
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A\, Pertuzumab - ’

/ Bevacizumab

Vascular
28 cndothelial cell
membrane
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Pazopanib Sunitinib

) Tanespimycin

- Alvespimycin

Vorinostat q Temsirolimus
Everolimus

HDAC-=histone deacetylase



Terapie a bersaglio molecolare
hnel carcinoma mammario

Trastuzumab Anticorpo monoclonale umanizzato contro Her2

Pertuzumab Anticorpo monoclonale umanizzato inibitore delle
dimerizzazione di Her2

TDM1 Anticorpo farmaco coniugato (Trastuzumab-Emtansine) contro
Her2

La patinib Piccola molecola inibitore reversibile e selettivo della tirosin

chinasi intracellulare di entrambi i recettori EGFR (ErbB1) e
HER2 I(ErbB2)

Everolimus Molecola inibitore dell'mTORC1
Denosumab Anticorpo monoclonale umanizzato diretto contro RANKL

Bevacizumab Anticorpo monoclonale umanizzato diretto contro il VEGF




ANTI-HER2 THERAPIES

HER2 Receptors
IHC

FISH

mAMA Transcript

e

Breast Cancer Cell

HERZ2 gene amplification is the underlying biclogical
change that results in HER2 overexpression.
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HER2/Neu (ErbB2) oncogene is associated
with poor prognosis in breast cancer

HERZ gene
amplification (Southern)
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Median Survival

HER?2 overexpression
HERZ2 normal
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Outcomes forT1 a/bNOHER2+ Tumors

MD Anderson series\ NCCN series

HER2 status S yr RFS HER2 status o 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. .f Clin Oncol. 2013;31(Suppl): 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$

Herceptin
clinical trials begin

. EMA approval:
HERgS ap,czc(oval\//.lBCI EU/US approval. Concurren'[gpl-lerceptin
-positve HER2-positive EBC3 + chemotherapy in EBC>
EU approval: EMA approval:

o Neoadjuvant-adjuvant
HER?2-positive MBC? therapy with Herceptin®



TERAPIA A BERSAGLIO MOLECOLARE ANTI-HER2




IHC Test Measures HER2
Protein Overexpression

Immunohistochemistry
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* [HCis scored on a 0-3+ scale based on staining intensity and completeness of
membrane staining

* HercepTest® is an FDA-approved assay

HercepTest® PI. 3rd ed.
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Author affiliations appear at the end of
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Recommendations for Human Epidermal Growth Factor
Receptor 2 Testing in Breast Cancer: American Society of
Clinical Oncology/College of American Pathologists Clinical
Practice Guideline Update

Antonio C. Wolff,* M. Elizabeth H. Hammond,” David G. Hicks,* Mitch Dowsett,” Lisa M. McShane,”
Kimberly H. Allison, Donald C. Allred, John M.S. Bartlett, Michael Bilous, Patrick Fitzgibbons, Wedad Hanna,
Robert B. Jenkins, Pamela B. Mangu, Soonmyung Paik, Edith A. Perez, Michael F. Press, Patricia A. Spears,
Gail H. Vance, Giuseppe Viale, and Daniel F. Hayes*
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Wolff at al

HER2 testing {invasive component) by validated IHC assay

Batch controls and on-slide controls show appropriate staining

Circumfarantial Circumfarantial Incomplate Mo staining is observed®
meambrane staining membrane staining mambrane staining or
that is complete, that is incomplete andfor that is faint/baraly Membrane staining that
intense, and within weak/moderate and within percaptible and is incomplete and is
= 10% of tumor calls® = 10% of tumor cells* within = 10% of faint/barely perceptible
or tumeor cells® and within = 10% of
Complete and tumor cells

circumfarential membrane
staining that is intense
and within = 10%.
of tumor calls®

I
IHC 3+ IHC 2+ IHC 1+ IHC D
positiva aquivocal negative negative

Must order reflex test (same specimen using ISH) or ordar a new tast
{new specimen if available, using IHC or ISH)

Fig 1. Algorithrm for evaluation of hurnan
epidommal growth factor recoptor 2 HERZ)
protein expression by immunchistocham-
istry [IHC) assay of the invasive compo-
nent of a breast cancer specimen.
Although categories of HERZ status by
|IHC can be created that are not coverad
by these definitions, in practice they are
rare and if encountared should be consid-
ared [HC 2+ equivocal. ISH, in situ hybrid-
ization. MOTE: the final reported results
aszume that there is no apparent histo-
pathologic discordance obsarved by the
pathologist. (*) Readily appreciated using
a2 low-power objective and observed
within a homogeneous and contiguouws
irvasive cell population.



Anti-HER2 therapy and HER family

Trastuzumab
Pertuzumab
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Lapatinib { )

EGFR HER2 HER3 HER4



Antibody-Drug Conjugates
Basics

What makes an optimal ADC?

* Antibody

— Target recognition unaltered compared with naked Ab

— Abundant target expression and internalization
* Drug

— Highly potent cytotoxic agent (< nM IC90 as a free drug)

— Validated mechanism of action (microtubule inhibition, DNA damage)
* Linker

— Stable in plasma to avoid premature release of the drug

— Labile once internalized to release the drug in its active form

Teicher BA, et al.[8




T-DMA1
Mechanism of Action

Emtansine
release
‘{ e ** 4\

Inhibition of

microtubule
polymerization

S

N)([[)( Nucleus

# Internalization

LoRusso PM, et al.l®!
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USHOF CHEMOTHERATPY PLUS A

FOR METASTATIC BREAST

ONOCLONAL ANTIBODY AGAINST HER2
CER THAT OVEREXPRESSES HER2

DenNIS J. SLaMON, VL 0., Brian LEyLanD-Jones, M.D., Steven SHak, M.D., Hank FucHs, M.D.,
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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 (%)
00— 100

Micrastasis, of both)
Badiotherapy (as adjuvant, for metas-
tasis, or both)
Median disease-frees interval — mo
Diepree of overexpression of HER2

— no. o, analyzed (%
2+

Mo, of merastanic sites 3
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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)

48,7143 (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)
397136 (29

PACLITAXEL
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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

6194 (G5)
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
60
50
400
304
204
104

T T T 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

Anthracycline and cyclo- oo
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 A A5 50
Months after Enrollment



Capecitabine vs Capecitabine +
Lapatinib

Lapatinib 1250 md
continuously ¥

Progressive, HER2+ MBC or Capecitabine 2000 mg/m?/d

LABC ays 1-14 q 3 wk
Previously treated with

anthracycline, taxane and
trastuzumab* \

No prior capecitabine

Capecitabine 2500 mg/m?/d po

days 1-14 q 3 wk
N=528

*Trastuzumab must have been administered for metastatic disease

Geyer et al, NEJM 2006



% of patients free from progression*

Capecitabine +/- Lapatinib:
Time to Progression

Lapatinib + -
100 Capecitabine Capecitabine
No. of pts 161
20 Progressed or died* 43%
80 Median TTP, wk 19.7
70
60 | HR 0.51 (0.35-0.74)
50 p=0.0016
40
30
20 ..
Objective Response rate 22% vs 14%
10
0 Y ; ' i : ; : ;
0 10 20 30 40 50 60 70

Time (weeks)

No Difference Seen In Overall Survival

Geyer et al, NEJM 2008



EMILIA Study Design

HER2-positive LABC
or MBC (N=980) T-DM1

3.6 mg/kg q3w IV

* Prior taxane and
trastuzumab

« Progression on Capecitabine
metastatic treatment 1000 mg/m? PO bid, days 1-14, q3w

+

or within 6 months of

adjuvant treatment Lapatinib
1250 mg/day PO qd
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Median No. of
(months) events
Cap + Lap 6.4 304
T-DM1 9.6 265
Stratified HR=0.650 (935% CI, 0.35, 0.77)
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Overall Survival: Confirmatory Analysis

1.0
0.8 -
0.6

0.4 4

0.2 -|
0.0

Proportion surviving

Median (months) No. of events

Cap + Lap 25.1 182
T-DM1 30.9 149

Stratified HR=0.682 (95% CI, 0.55, 0.85); P=0.0006
Efficacy stopping boundary P=0.0037 or HR=0.727

51.8%

les  =# rielee

14 16 18 20 22 24 26 28 30 32 34 36

Time (months)



ancet Oncol. 2013 May, 14(81:481-7T,

Pertuzumab, trastuzumah

Al =y -

i 10.1016/51470-2045(13)70130-X. Epub 2013 Apr 18.

and docetaxel for HER2-positive metastatic breast cancer

=gverall survival results from a randomised, double-blind, placebo-
controlled, phase 3 study.

Swain SM' Kim SB. Cores J RoJ SemiglazovV, Campone M, Ciruelos E, Ferrero M, Schneeweiss & Knott A Clark E, Ross G,
Benyunes MC, Baselga J.

= Author information

"Washington Cancer Institute, MedStar VWashington Hospital Center, Washington, DC 20010, USA
Sandra.M_Swain@@MedStar. net

Abstract
BACKGROUND: CLEOPATRA is a phase 3 study to compare the efficacy and safety of pertuzumab, trastuzumab, and
docetaxel with placebo, trastuzumab, and docetaxel in patients with HERZ-positive first-line metastatic breast cancer. The



Progression-free survival

Progression-free survival (%)

n at risk
— Ptz+T+D
Pla+T+D

100 -
90 ~
80 -
70
60 -
50 —
40
30
20
10

- Ptz + T + D: median 18:7 months
Pla + T + D: median 12-4 months

HR=0-69
95% CI1 0-58-0-81

402
406

—

1 1 1 1 1 ! I 1 |

5 10 15 20 25 30 35 40 45 50
Time (months)

341 284 218 178 108 67 34 8 0 0

320 223 148 110 72 42 26 8 0 0



Overall survival
A

100 =
90 =
80 =
70 =
60 1y, HR=0-66

50 - Yo, 95% Cl0-52-0-84

40 - p=0-0008

30 4

20
10 4 = Ptz + T+ D: 113 events; median not reached

Pla+ T+ D: 154 events: median 37-6 months
0 S T R HES R B s [ B S|

0 5 10 15 20 25 30 35 40 45 50 55
N at risk Time (months)

- Plz+T+D 402 387 371 342 37 230 143 8 3 9 0 0
Plat+T+D 406 383 350 324 285 198 128 67 22 4 0 0

Overall survival (%)

Up date from ESMO Congress 2014: median survival with adding
pertuzumab vs only trastuzumab in 50.6 months vs 40.7 months.




2yearsversus1yearu rastuzumah 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, Bleanor M adden, Mitch Dowsett Michael intch, Luca Giani

Fichard Bell Clous-Henning Kahne, AntaVindevaghel Michael Andersson, A Mumay Brunt, Dougles Otero- Reyes, Santai Song,lan Smith,
Brian Leyland-ones",Jose Baselga", forthe Herceptin Adjuwant (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 T T --’/
dose 8 mgl kg, maintanance S

2 mo'kg maintenance dose

diose & magf kg every Iweeks =] kg every 3 weelks 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)
v v v
1700 patients in [TT population 1703 patients in ITT population 16497 pa

-

.

1553 patients in landmark analysis
poparlation alive and
dizegss-fres at laast
346 days after
randomisaticm

1552 patients in landmark analysis
populaticn alive and
diiseass-frea at laast
366 days after
randormisation

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




RIG SUMMARY OF DFS ITT ANALYSES FOR 1
'+ YEAR TRASTUZUMAB VS. OBSERVATION
ACROSS ANALYSIS TIME POINTS

Medianfollow-up
(% follow-up time
after selective crossover)

2005

(0%) 1 yr MFU
{it:;?,z} 2 yrs MFU
{Ei?g;n} 4yrs MFU
( 4230;:“ 8 yrs MFU

0

Favours 1 year trastuzumab

DFS benefit

0.76

1
HR (95% ClI)

Extended from Gianni et al. Lancet Oncol. 2011.

Favours observation

MNo. of DFS events
1 yeartrastuzumab
vs observation

127 vs 220
F<0.0001

218 vs 321
F<0.0001

369 vs 458
P<0.0001

471 vs 570
P<0.0001

2



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
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NOAH: Inclusion criteria

Histolagically proverstocaty~advanced breast cancer

(T3N1/T4) prény T plus N2/N3P 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 * J

9 (16%) patients crossed
ovember 2005

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

AT, doxorubicin (60 mg/m?2), paclitaxel (150 mg/m?); T, paclitaxel (175 mg/m3);

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. i



NOAH neoadjuvant—adjuvant study: Significant
improvement in pCR rates with Herceptin
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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 Gianni L, et al. 2010



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

Overall Survival Probability
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NeoSphere))Randomised, open-label study of pertuzumab

and/or trastuzumab with a taxane in the neoadjuvant setting

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

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

Pertuzumab + trastuzumab
+ docetaxel (n = 107)

—[ Trastuzumab + docetaxel (n = 107) ]_’
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Gianni, Lancet Oncol 2012; 13



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

H, trastuzumab; P, pertuzumab; pCR, pathological complete response; T, docetaxel
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Gianni L, et al. Lancet Oncol 2012; 13:25-32.



COMMON OR SEVERE TOXICITIES OF anti-HER2 BIOLOGIC AGENTS

Anti-HER2 Agent

Common or Serious Grade 3% Adverse
Events

Trastuzumab

Cardiotoxicity
Infusion reactions

Lapatinib

Diarrhea
Rash

Pertuzumab

Neutropenia
Febrile neutropenia
Diarrhea
Rash

T-DM1

Thrombocytopenia
Liver Disfunction (elevate AST/ALT)




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

Herceptin is well tolerated with a consistent safety an

Cardiac events: NYHA class II1I/1IV
or severe symptomatic CHF
or cardiac death

d tolerability profile?-’

Low cumulative incidence of cardiac events after long-term follow-up?~’

8-31 AC~TH (n=947)2

N9831 AC~TH (n=570)3
N9831 AC~T—H (n=710)3
BCIRG 006 AC—~TH (n=1068)*
HERA CT—H (n=1682)58
BCIRG 006 TCH (n=1056)%

Cumulative incidence (%)
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.

— — 0.4%
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CHF, congestive heart failure
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



Dosage

Intravenous
administration

Herceptin IV: Dosage and

administration

’18 cycles ‘

Three-weekly schule: loading dose of Herceptin 8 mg/kg
followed by 6 mg/kg maintenance dose at 3-weekly intervals,
beginning 3 weeks after the loading dose

Weekly schedule: loading dose of Herceptin 4 mg/kg

followed by 2 mg/kg maintenance dose every week, ’ 52 wks
beginning 1 week after the loading dose T

EBC: Administration for 1 year or until disease recurrence,
whichever occurs first

MBC: Administratior| until disease progression |

First dose: administered over 90 minutes

Observation time: 6 hours required after start of the first
infusion to monitor for symptoms like fever and chills or other
infusion-related symptoms

Subsequent doses: administered over 30 minutes if well
tolerated

Observation time: 2 hours required after each administration

Herceptin® (trastuzumab). Summary of Product Characteristics



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

administration of >y ood
3D In patients with HER2-positive,

clinical stage |1l breast cancer (HannaH study): a phase 3,
open-label, multicentre, randomised trial

Gustavo smoe!, Roberto Hegg, Susanne Muehibave, Domink Heinzmann, BertLum, Sung-BoeKim, Todeusr Prenkowski Mikhad Lichinitser
Viadimir Semighazov, Bohuslov Mefichar, Christion Jackisch

Lancet Oncol 2012; 13: 869-78



Panel: Research in context

Systematic review
The stan
iritravenous injection. When recombinant human
hyaluronidase (rHuPH-20) became available, develo
eous formulation of trastuzu 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 trastuzumab 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.




HannaH-study

3 Docetasal 75 mig/m?

[ $asturumab subcutzneous 600 mg {5 ml) given every 3w (m 5,)
I Trasturumal Tirave Tmakggvenevery iwesks (1N 90°-30°)

Neaadprvant treatment Adjuvant treatrment

Subcutaneous trastuzvmab
Patients with ¥ . £
HERZ-positive Randomisation v %
_',. .
early breast 11 E 3
cancer ™k -

Intravenous trastuzumab

Coprimary endpoints: C__ and p(R

[ Fluorouracil {500 mag/mt'), epinebicn (75 mg/me), and cydophosphamide (500 mog/m®) given every 3weeks

Follores-up: 2 ve ars

Figure 1: Study design




Hannah-results: efficacy

Patierts achiev ng pCR (%)

O Intravenous trasturumab {n=263)
@ Subortaneoars trastur umab (n=260)

pLR tplR

Figure 3: Proportion of patients who achieved a pathological complete

response




Preference for subcutaneous or intravenous administration
of trastuzumab in patients with HER2-positive early breast

/ ) - *
@\ an open-label randomised study

Lancet Oncol 2013; 14: 962-70

n*
Subcutaneous preferred, n=216

Time saving 195
Less pain/discomfort a8
Convenience to patient 35
Ease of administration 3
Problems with intravenous 15
Less stress/armciety 15
Other ]
Intravencus preferred, n=16

Fewer reactions (less pain, bruising, imritation, etc) 1
Other 5
Environment/staff 2
Perceived efficacy 1
Ecological considerations 1

Interpretation Patient preference and safety results from PrefHer, combined with the known non-inferior efficacy and
pharmacokinetic and safety profile data, suggest that a fixed dose of 600 mg trastuzumab administered subcutaneously
every 3 weeks is a validated, well tolerated treatment option for HER2-positive breast cancer, and is the preferred
treatment of patients.



Everolimus in postmenopausal Hormone-receptor-positive
advanced breast cancer

a Growth
factor

Tyrosine kinase
receptor

Activation of mTOR
intracellular signaling

. Everolimus,
1e® '— 7 f
e temsirolimus

Everolimus

Resistence to

endocrine therapy (IR9S12S15R,16E 18R 19R 21R 235,24E 26 E,28E 308,

325,35R)-118- dihydroxy-12-{(1R)-2-[(1S,3R 4R)-4-
(2-hydroxyethoxy)-3methoxycyclohexyl]-1
-methylethyl}-19,30-dimethoxy-15,17,21,23,29,
35-hexamethyl-11,36-dioxa-4-aza-tricyclo[30.3..0*7]
hexatriaconta-16,24,26,28-tetraene-2,3,10,14,20-
pentaone; C.,H,,NO,; M, = 958.2

Nature Reviews | Drug Discovery



Phase 3 BOLERO-2 Trial Exemestane 25 mg po qd

Everolimus 10 mg@qd

N =724
Postmenopausal ER+ LIEDA _unracectable advanced breast cancer,
currence or progression after letrozore,or anastrozole

I{/)
= v
Everolimus + Placebo +
Exemestane Exemestane
(N = 485) (N=239)

v

PFS; OS; ORR
Bone markers; safety; PK

* Stratification:
1. Sensitivity to prior hormonal therapy

2. Presence of visceral disease

* Treatment until disease progression or unacceptable toxicity

HER = human epidermal growth factor receptor; ORR = overall response rate; OS = overall survival;
PFS = progression-free survival, PK = pharmacokinetics

Medscape

EDUCATION
Baselga I, et al. N EnglJ Med. 2012;366(6):520-529.



BOLERO-2: PFS in All Patients

Local Assessment
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Cl = confidence interval; HR = hazard ratio

Piccart M, et al. SABCS 2012. Abstract P6-04-02.
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BOLERO-2: PFS by Type of Metastases

Patients With
Visceral Metastases
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Campone M, et al. ESMO 2012. Abstract 324PD.

Patients Without
Visceral Metastases

HR = 0.41
(95% Cl, 0.31-0.55)

9.86

14

12

10

Patients With Bone-
Only Metastases

12.88

HR = 0.33
(95% Cl, 0.21-0.53)

5.29

0

B Everolimus + exemestane

B Placebo + exemestane

Medscape

EDUCATION



Table2 rse Events Irrespective»f Relationship to Study Treatment (with at Least 10% Incidence
in tife Everolimus—Exemestane Group).

S~—

Everolimus and Exemestane Placebo and Exemestane
Adverse Event (N=482) (N=238)
Grade 3 Grade 4 Grade 3 Grade 4
Any Event Event Event Any Event Event Event
pErcert

Stomatitis 8 0 11 1 0
Rash 1 6 0 0
Fatigue 3 <l 26 1 0
Diarrhea 2 <1 16 1 0
Decreased appetite 1 0 10 0 0
Mausea <1 <1 a7 1 0
Cough 1 0 11 0 0
Dysgeusia <] 0 5 o 0
Headache 19 <1 0 13 0 0
Decreased weight 19 1 0 0 0
Cyspnea 1% 4 ] L] 1 <1
Arthralgia 16 1 0 16 0 0
Anemia 16 5 1 4 <1 =1




Inhibiting Local Sprouting Tumor: Angiogenesis as
an Anticancer Treatment

angiogenesis

Folkman J. N Engl J Med. 1971;285:1182-1186.



Bevacizumab

Tumour




E2100: Study Design

DFI < 24 mos. vs. > 24 mos.

« < 3 vs. > 3 metastatic sites

« Adjuvant chemotherapy yes vs. no
« ER+ vs. ER- vs. ER unknown

Paclitaxel 90 mg/m2D1, 8 and 15 +
/ Bevacizumab 10 mg/kg g2 weeks

\F’aclitaxel 90 mg/m2D1, 8 and 15

mMN—ZO0UZ>®

Miller et al. NEJM 2007;357:2666-76



E2100: Progression-free Survival

A

Paclitaxel plus bevacizumab

Median: paclitaxel, 5.9 mo;
paclitaxel plus bevacizumab, 11.8 mo
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Miller et al. NEJM 2007;357:2666-76



E2100: Overall Survival

80+

Overall Survival (95)

Ne. at Risk

Paclitaxel plus
bevacizumab

Paclitaxel

Pzclitaxe

Paclitaxel plus bevacizumazb

Median: paclitaxe|, 25.2
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Miller et al

. NEJM 2007;357:2666-76



Denosumab

? Denosumab is a fully human
monoclonal antibody that binds
human RANK Ligand with high
affinity and specificity?

? By binding to RANK Ligand,
denosumab prevents activation of
its receptor on the surface of
osteoclasts and their precursors

? In clinical trials, no neutralising
antibodies were detected?™

1. McClung MR et al. New Engl J Med 2006;354:821-31;
2. Stopeck AT et al. J Clin Oncol 2010;28:5132-9;

3. Fizazi K et al. Lancet 2011; Lancet 2011;377:813-22;
4. Henry DH et al. J Clin Oncol 2011;29:1125-32.



Bone metastases from Breast Cancer

- 70-80% of patients with MBC develop bone mets

- SREs occur in up 64% of MBC pts not with bisphoshonates

v’ Morbidity
v Reduced performance status
v’ Quality of life

v Reduced survival

v’ Hospital cost

Lipton A. Cancer. 2003;97:848-853




Bone turnover

RANK Ligand

Activated
osteoclasts

e te

# Osteoblasts =3

-

1. Adapted from: Boyle W/, et al. Nature 2003;423:337-42;
2. Roodman GD. N Engl J Med 2004;350:1655-64.



The Vicious Cycle Of Bone Destruction

RANK Ligand @

Activated
osteoclasts

Osteoblasts

=

.

PDGF, BMPs, TGF-B,
IGFs, FGFs, Caz*

1. Adapted from: Boyle WJ, et al. Nature 2003;423:337-42;
2. Roodman GD. N EnglJ Med 2004;350:1655-64.

A



Denosumab inhibits RANK Ligand to interrupt the
vicious cycle of bone destruction

RANK Ligand and
denosumab-bound
RANK Ligand

Apoptotic

osteoclasts

1. Adapted from: Boyle WJ, et al. Nature 2003;423:337-42;
2. McClung MR, et al. New Engl J Med 2006;354:821-31.



FDA-Approved Agents for Prevention
of SREs in Metastatic Breast Cancer

AGENT DRUG CLASS DOSE AND SCHEDULE

Zoledronic Acid (V) Bisphosphonate 4 mg IV q3-4w
Pamidronate (1V) Bisphosphonate 90 mg IV g3-4w
Denosumab (SC) RANK-L targeted Mab 120 mg SQ g4w

Both ASCO and NCCN recommend all 3 agents!%-2]

*No agent is recommended over another
*Bone-modifying agent therapy is only recommended for
patients with evidence of bone metastases

1.Van Poznak CH, et al. J Clin Oncol. 2011;29:1221-1227. 2. NCCN. Clinical practice
guidelines in oncology: breast cancer. v.2.2013.



mprehensive . NCCN Guidelines Version 2.2013
| Breast Cancer

» Patients should receive a dental exam and
preventive dentistry before initiating bone-
modifying agent therapy

» Frequent measurement of Ca, P, Mg

» Should be accompanied by calcium and Vit D
supplementation.

» Duration of treatment: Biphosponate for up to
2 years. Denosumab unknown



FATTORI CHE INFLUENZANO LA PROGNOSI

m Stadio di malattia
m Caratteristiche genetiche e biologiche

@eguatezza del trattame@ (CHI CURA)

schema

modalita di somministrazione
conservazione dei farmaci
valutazione tossicita

(MALATTIA)

m Condizioni cliniche, eta, comorbidita (PAZIENTE)







