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Biologia molecolare
Consente lo studio

La differente espressione di E le proteine da essi
geni coinvolti in neoplasie prodotte
(Genomica) (Proteomica)

Al fine di determinare un
dettagliato profilo
molecolare neoplastico
Su cul agire

2

Michele Caruso



3

Michele Caruso



4

Michele Caruso



5

Michele Caruso



Il primo anticorpo monoclonale ad essere
utilizzato negli ospedali e stato il rituximab, nato
dodici anni fa, e’ capace di reagire contro il CD20
un antigene presente sulla superficie delle cellule
In oltre il 95% dei linfomi del tipo non-Hodgkin.
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Alemtuzumab Campath CD52 B-cell chronic lymphocytic leukemia

Ofatumumab Arzerra CD20 Chronic lymphocytic leukemia

Ipilimumab Yervoy CTLA-4 Melanoma

Abbreviations: HER, human epidermal growth factor receptor; VEGF, vascular endothelial growth factor; CD, cluster of differentiation;
CTLA, cytotoxic T-lymphocyte antigen.
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HER2 signalling

Cyclin D1,/ BAD
p27

YApoptosis
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HERA TRIAL: 2 years versus 1 year of
trastuzumab after adjuvant chemotherapy
in women with HER2-positive early breast

cancer at 8 years of median follow up

ESMO Congress, Vienna — 1 October 2012
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PCR of primary tumour: intent-to-treat population
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Development of a subcutaneous formulation of
trastuzumab

Subcutaneous administration of trastuzumab has been made possible

by the use of recombinant human hvaluronidase as an excipient

Subcutaneous administration of large volumes is restricted by the
structure and physiology of the subcutaneous layer

Contains a matrix of hyaluronan fibres and collagen fibres,
which limits subcutaneous administration to <1 mL

Hvaluronan is broken down by the naturally occurring enzyme,
hvaluronidase, on a daily basis

Recombinant human hvaluronidase (rHuPH20) causes temporary
and local degradation of hvaluronan

Results in 2 temporary increase in the local subcutaneous
dispersion area, enabling large volumes of fluids to be
administered

After subcutaneous administration, skin returns to normal

Haller MF. Pharm Tech 2007; 10:861-864
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« Spiacevole
(ripetute)

 Danno vene
periferiche

 Spesso necessita
Porth

Lavaggi
ripetuti

Limitazione
attivita

From Pivot X, Fallowfield L et al. St. Gallen 2013 Poster 207, modified
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EV: Stravaso e Necrosi

/

PICC Line y
(paclitaxel) I, + Incannulazioni
.-" ripetute
Port
(Trabectidina)

Stravaso di Antracicline

From Pivot X, Fallowfield L et al. St. Gallen 2013 Poster 207, modified
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Trial BP22023:
Phase | dose finding/dose confirmation of trastuzumab SC

4 Open-label, 2-part, phase I/Ib dose-finding and dose confirmation study
€ 2 centers in New Zealand and 1 in Australia

€ Patient population

® 24 healthy male volunteers and 42 female patients with HER2-positive breast
cancer

Primary objective

€ To select the dose of trastuzumab SC that results in comparable exposure
to trastuzumab IV at 6 mg/kg in healthy male volunteers and in patients
with HER2-positive EBC

€ Evaluated by analyzing the area under the serum concentration—time curve
(AUC)

Secondary objective

€ To assess the safety and tolerability of IV and SC trastuzumab in healthy
male volunteers and patients with HER2-positive EBC

Wynne C, et al. J Clin Pharmacol. 2013;53:192-201
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HannaH (B022227)
Phase Il study

Randomised, open-label, Phase llI,
Neoadj Doce x 32> FEC x 3
Plus Trastuzumab IV or SC

non-inferiority study
to compare:
PK, efficacy and safety
of trastuzumab SC and IV in HER2-positive EBC
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Mean (SD) C.... at cycle 7 (pg/mL)t 221 (118-0) 149 (b4-8)

for geometric mean ratio

Mean (SD) T.,_ at cycle 7 (days)* 0.05 (0-04) 42Q9) SC vs. IV of 0.8
Mean (SD) AUC, . ... (ug/mLxday) 2056 (598) 2268 (875) : .
Geometric mean AUC, ,, . (pg/mLxday; percentage coefficient 1978 (29-1%) 2108 (38-5%)

of variation)§

AUC, . =area under the serum concentration-time curve from 0-21 days; € =maximum serum concentration.
T stimetoC_. *Geometric mean ratio 1-33 (90% C1 1-24-1-44). tGeometric mean ratio 0-67 (90% (1 0-63-0-71).
$n=233 in subastaneous trastuzumab group. SGeometric mean ratio 1-07 (90% O 1-01-1-12).

Table 2: Trastuzumab pharmacokinetic parameters before surgery in the per-protocol pharmacokinetic
population

Pharmacokinetic per protocol population

Ismael G, et al. Lancet Oncol. 2012;13:869-78

(& A
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RANDOM to

Trastuzumab
SC vs lv or Viceversa
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PrefHer: Endpoints

Primary
— Overall preference for the SC or IV route of trastuzumab administration
* Assessed by a single direct question:
“All things considered, which method of administration did you prefer?”
Secondary
— Safety and tolerability
— Event-free survival
— Immunogenicity (anti-trastuzumab and rHuPH20 antibodies in the blood)
(Cohort 1 only)
— Healthcare professional (HCP) satisfaction/perceived time savings with
trastuzumab SC

Exploratory
— Factors that influence patients’ preferences for SC or IV administration
— Patient satisfaction with SID self-administration (Cohort 1 only)

TaM sub-study

— To assess medical care utilisation, including collection of time of administration and
resource use data, at selected sites in both cohorts

Pivot X, Fallowfield L et al. St. Gallen 2013 Poster 207; Lancet Oncol 2013; 14: 962-70; Modified
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65% preference for SC against
two-sided
alternative hypothesis

SC (216)
91%

Pivot X, Fallowfield L et al. St. Gallen 2013 Poster 207; Lancet Oncol 2013; 14: 962-70; Modified
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Pertuzumab

First HER2 Dimerization Inhibitor, synergistic and
complementary
activity with trastuzumab
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Pertuzumab: Mechanism of Action

Pertuzumab

Trastuzumab HER?2
%/

Dimerisation
domain

«

Subdomain |
Trastuzumab does not inhibit ligand-activated HER? dimerisation

HER2 dimerisation _
. Pertuzumab flags cells for destruction
Trastuzumab prevents HER2 activation by by the immune system

extracellular domain shedding

Pertuzumab inhibits ligand-activated

Pertuzumab suppresses multiple HER signalling
Trastuzumab inhibits ligand-independent HER2 pathways, leading to a more comprehensive

signalling and flags cells for destruction by the blockade of HER2-driven signalling
immune system

Cho et al. Nature 2003;421:756—760; Fendly et al. Cancer Res 1990;50:1550-1558; Franklin et al. Cancer Cell 2004;5:317-328;
Nahta et al. Cancer Res 2004;64:2343—-2346; Scheuer et al. Cancer Res 2009;69:9330-9336




NEOSPHERE: neoadjuvant trastuzumab and
pertuzumab in HER2-positive EBC

Neoadjuvant treatment Adjuvant treatment
Trastuzumab g3w for 1 year
Trastuzumab

Trastuzumab
Pertuzumab
Docetaxel

Trastuzumab
Pertuzumab
Pertuzumab

Docetaxel

* Primary endpoint: pCR rate at time of surgery

Graphical elaboration from text data

EBC = early-stage breast cancer; FEC = 5-fluorouracil, epirubicin, cyclophosphamide;
pCR = pathological complete response; q3w = every 3 weeks

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



NEOSPHERE: pCR rates, ITT population

H, trastuzumab; P, pertuzumab; T, docetaxel
p values from Cochran-Mantel-Haenszel test and adjusted for multiplicity

1. Gianni et al. Oral presentation SABCS 2011

Cancer Res December 15, 2011; 71(24 Supplement): S5-1
2. Gianni et al. Lancet Oncol. 2012;13:25-32
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Trastuzumab (8 mg /kg LD then 6 mg/ kg Q3W and Docetaxel 75 mg/m2 Q3W
Pertuzumab 840 mg LD then 420 mg Q3W

Baselga; N EnglJ) Med 2012;366:109-119.
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