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MONOGRAPHS

The Expanding Financial Burden

of Cancer
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OECD
United United average for
States Kingdom Canada | Italy | France 34 countries
Cancer statistics? Cancer incidance rates per 100 000 (12008) 300.2 2654 2966 2743 3004 2609
Colorectal cancer, S-yaar ralative survival rate 845 533 834 5§70 5954
200M-2009 or available years)
Cancer mortality rates per 100 000 (2002 or nearest
yaar)
Femalss 130 1 m 124
Males 185 199 221 208
Heaalth secvices Average length of hospital stay In days 49 ¥ 67 FA|
utifization (2010 Average annual numiber of physician visits per capita 39 50 69 64
or nearast yearl scresming n women aged 20-68, % B5.9% 7875 7245 119
MHA! exa per 1000 persons 917 408 60,2 46.3
CT exams per 1000 parsons 765 B4 1454 1238
Overall health-care  Health-Gare spanding por capity $8233 $£3433 $3971 $37265
spending® (2010  Qur-olpocket health-care spending por capita 3970 306 $280 $558
or nagrgst year) % public axpenditure on haait? 48.2% B372% 770% 72.2%
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Cancer is a leading cause of morbidity and
mortality worldwide.

Cancer also accounts for a substantial
proportion of health-care expenditures as well
as productivity losses due to morbidity and
premature death

Because incidence increases with age for most
cancer sites, and populations are aging in most
developed countries, prevalence is expected to
increase appreciably in the future.

Additionally, ongoing improvements in early
detection and use of effective treatments are
associated with improved survival following
diagnosis, also increasing cancer prevalence.

As a result of these trends, related medical
expenditures and costs associated with
morbidity and premature mortality are expected
to be even larger in the future.

Moreover, health-care delivery trends, in
particular the increasing use of expensive new
chemotherapy drugs are projected to be
associated with increased costs of cancer care in
the future.



Economic burden of
cancer across the EU
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Cancer cost the EU €126 billion in
2009, with health care accounting for
€51.0 billion (40%).

Across the EU, the health-care costs
of cancer were equivalent to €102 per
citizen, but varied substantially
between countries.

Productivity losses because of early

death cost €42.6 billion and lost
working days €9.43 billion.
Lung cancer had the highest

economic cost (€18.8 billion, 15% of
overall cancer costs), followed by
breast cancer (€15.0 billion, 12%),
colorectal cancer (€13.1 billion,
10%), and prostate cancer (€8.43
billion, 7%).



FEBRUABY q& @ %9

WORLD CANCER DAY

Fighting Disparities in Cancer Health Care in Europe:
The European Cancer Patient's Bill of Rights

A group of European oncology leaders have formed a partnership with cancer patients and their
representatives: the European Cancer Concord (ECC), a unique patient-centered partnership that
will act as a catalyst to achieve improved access to an optimal standard of cancer care and research for
European citizens

The ECC has created a European Cancer Patient’s Bill of Rights, a charter to challenge the current
inequalities that cancer patients in Europe experience on a daily basis

This bill of rights defines fundamental pan-European quality standards for provision of information,
access and delivery of cancer care and research to European citizens

On 4th February, 2014 the ECC launched the European Cancer Patient’s Bill of Rights to coincide with
World Cancer Day, in the European Parliament in Strasbourg:

v Article 1: The right of every European citizen to receive the most accurate information and to
be proactively involved in his/her care

v' Article 2: The right of every European citizen to optimal and timely access to appropriate
specialised care, underpinned by research and innovation

v' Article 3: The right of every European citizen to receive care in health systems that ensure
improved outcomes, patient rehabilitation, best quality of life and affordable healthcare

Lawler M, et al. Oncologist 2014
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PROGRESS IN BREAST CANCER RESEARCH
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BREAST CANCER MOLECULAR SUBTYPES:

OUTCOME & THERAPEUTIC
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HERZ2 POSITIVE BREAST CANCER
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Amplification of the HER2 gene and/ or
overexpression at the messenger RNA or
protein level occurs in about 20% of
patients with early stage breast cancer

Before the advent of HER2-directed therapies,
this increased level of HER2 was
associated with high recurrence rates and
increased mortality in patients with node-
positive and node-negative disease

Sorlie T, et al. Proc Natl Acad Sci USA 2003



TRASTUZUMAB
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Adjuvant Trastuzumab In
-] HER?2-Positive BC:

70- Observation only

Patients Surviving Free of Disease (%)
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Patients with HER2-positive early breast
cancer given adjuvant trastuzumab have

No. at Risk . . .

1 ¥r of trastuzumab 1694 172 885 532 268 shown substantial improvements in DFS and

e Sl L 2 - e OS outcomes compared with those given no

trastuzumab; this benefit still continues even

Months from Randomization

Median follow-up DFS benefit HR (95% () Number of DFS events:
(% follow-up time after 1year trastuzumab after 8 years
selective crossover) vs observation
2005 (0%) 1year —— 0-54 (0:43-0-67) 127 vs 220 p<0-0001 .
2006 (43%) 2years i 064 (054-076) 218 vs 321 p<0-0001 On the basis of the results of HERA and
2008 (33-8%) 4years -l 076 (0-66-087) 369 vs 458 p<0-0001 several other trials, including NSABP B-31,
HNZ(ARLN). Byears | 076(0-67-086) 471vs570p<0-0001 NCCTG N9831 and BCIRG 006 1 year of
0 1 > adjuvant trastuzumab in combination with, or
sequential to, chemotherapy was established
R . HR(©5%C)  Numberof deaths: as the standard treatment for patients with
(% follow-up time after 1year trastuzumab HER2-positive early breast cancer
selective crossover) vs observation
2002 (0%)  lyear R 022 (047-123)  29vs37p=0-26 The introduction of the HER2-targeting agent
200 1% 2 —_— - .47-0- =0. . . . .
s i DRGNS0 SINNESL trastuzumab in combination with
2008 (30-9%) 4 years —l— 0-85(070-1.04) 182 vs 213 p=0-1087 h h h h h |
2012 (45:5%) 8years -l 076 (0-65-0-88) 278 vs 350 p=0-0005 C_ emot erap}’ as C_ ang?d the natura
| ] history of patients with this subtype in the
0 1 2 . . .
— > adjuvant and metastatic setting
Favours 1 year trastuzumab Favours observation

Piccart-Gebhart MJ, et al. N Engl J Med 2005; Goldhirsch A, et al. Lancet 2013




Adjuvant Trastuzumab in EBC provides
benefit but...is it cost-effective?

v Adding trastuzumab to adjuvant chemotherapy provides significant clinical
benefit in patients with HER2-positive breast cancer.

v' A cost-effectiveness analysis was performed to assess clinical and economic
implications of adding trastuzumab to adjuvant chemotherapy.

v In cost-effectiveness analysis the costs and effects of two or more interventions
are compared.

v Effects are expressed in nonmonetary units, such as life years (LYs) gained or
guality-adjusted life years (QALYs) gained.

v' Over a lifetime, the projected cost of trastuzumab per quality-adjusted life year
(QALY) gamed was $26,417 and, during a 20-year horizon, of $34,201 per
QALY gained.

v' The results of this analysis showed that Trastuzumab for adjuvant treatment
of EBC was projected to be cost effective over a lifetime horizon, achieving a
cost-effectiveness ratio below that of many widely accepted oncology
treatments.

Garrison LP, et al. Cancer 2007



Dual Targeting: a novel therapeutic
paradigm in HER-2 positive mBC
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A more complete blockage of
the HER2 and/or the HER
signaling pathway by
combining two or three
inhibitors with non-overlapping
mechanisms of action
improves cell death and tumor
shrinkage in HER2-positive
models.

These preclinical findings
have now been confirmed in
the clinical setting with the
combination of Trastuzumab +
Lapatinib in heavily pretreated
patients (EGF 104900 trial)
and in the first line setting with
the combination Trastuzumab-
Pertuzumab-Docetaxel
(CLEOPATRA trial).
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/ Art. 1. \
Classificazione ai fini della rimborsabilita

Il medicinale PERJETA (pertuzumab) nella confezione
sotto indicata ¢ classificato come segue:

Confezione: 420 mg — concentrato per soluzione
per infusione — uso endovenoso — flaconcino (vetro) — 30

mg/ml — | flaconcino - AIC n. 042682017/E (in base 10)
I8QKPI1 (in base 32)

Classe di rimborsabilita: H.
Prezzo ex factory (IVA esclusa): € 3.037.82.
Prezzo al pubblico (IVA inclusa): € 5.013.62.

Validita del contratto: 24 mesi.

&nnnwzionc terapeutica, - /




Trastuzumab Emtansine (T-DM1): A Novel Antibody—
Drug Conjugate for HER2-Positive Breast Cancer
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In Lung Cancer Management

Therapeutic Advances

v/ Cisplatin
produces
responses in
SCLC +
NSCLC

v' Etoposide
produces
responses in
SCLC

v EP produces
high
response rate
in SCLC

EP most effective,
least toxic SCLC
regimen

CT/RT superior to
either alone in
LSCLC

PCl improves
survival in LSCLC
Retreatment with
EP effective with
late recurrence of
SCLC

FDA approves
etoposide for
SCLC and carbo
for NSCLC

Johnson DH. J Clin Oncol 2014

Adjuvant CT
improves 5-yr and
OS in stage Il +1lI
NSCLC

CT/RT improves 5-
yr and OSin
inoperable stage I
NSCLC

Platinum doublets
improve OS in
stage IV, PS 0-1
NSCLC

FDA approves
paclitaxel,
vinorelbine,
gemcitabine for
NSCLC

Most platinum doublets equivalent

Pem/Cis superior to Gem/Cis in non-Sq but

inferior in Sq

Bev added to carbo/taxol improves OS in
non-SqCC

Relationship between EGFR mutation and
response to EGFR TKl reported ; EGFR
TKls superior to CT in first-line therapy of
EGFR-mutant NSCLC

ALK fusion identified as molecular driver
in some ADCs and crizotinib effective in
patients ALK+

PCl improves survival in ESCLC
Neoadjuvant CT improves survival in
resectable NSCLC

Docetaxel, Pem and erlotinib improve
survival in second-line therapy;
Docetaxel, Pem and erlotinb prolong
survival as maintenance

FDA approves docetaxel, Pem, gefitinib,
erlotinib, bevacizumab for NSCLC; Pem
approved for maintenance; zolendronic
acid for prevention of bone problems;
topotecan for SCLC

Driver molecular
abnormalities reported in up
to 60% of lung ADCs and are
associated with improved
outcome after specific TKI
therapy;

Mechanisms of resistance to
EGFR and ALK TKils
identified

Responses to antibodies to
immune regulatory proteins
reported

FDA approves
paclitaxel/carbo; denosumab
for bone metastases
prevention, erlotinib and
afatinib as first-line therapy
for EGFR-mutant first-line
therapy, erlotinib for
maintenance therapy,
crizotinib for ALK fusion
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Progresses in the treatment of
advanced NSCLC: o
the EGFR story e e NN 2
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35 Molecularly-selected patients | v Driver oncogenes are important
o ( A \ therapeutic targets in NSCLC and
an increasing number of molecular
257 subsets of NSCLC are being

defined.
v EGFR and ALK are the most
common driver oncogenes that
10 have FDA-approved targeted
therapeutic options with high rates
of durable response.
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i i Nt e therapeutlcs against multiple newly
defined molecular subsets of
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Pao W & Chmielecki J. Nat Rev Cancer 2010; Mok TS. Nat Rev Clin Oncol 2011; Gerber DE, et al. ASCO 2014



Superiority of EGFR TKIs over chemotherapy In
EGFR-mutated NSCLC

First-
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The "Lazarus Response”

Quality of life (QoL) studies reported a prevalence of poor performance status
(PS; 2 to 4) among lung cancer patients between 34-48%.

Unfortunately, there is no standard therapy in advanced NSCLC patients with
very poor performance status (PS 3 to 4).

Median survival (MS) without therapy, which is the norm, is typically fewer than
2-3 months in such individuals, whether the compromise in PS is due to disease
burden or comorbidity.

However, treatment with EGFR TKIs of patients with very poor PS (ECOG PS 3-
4) with metastatic NSCLC, chemotherapy-naive, harboring activating mutations

of the EGFR have been associated with a median survival of ~18 months and a
consistent improvement of performance status (“Lazarus response”)

Therefore, treatment with EGFR TKIs, may lead to treatment of patients with a
very poor prognosis otherwise destined to exclusive palliative therapies

Langer CJ. J Clin Oncol 2009



Medical treatment of metastatic
colorectal cancer (mCRC) in 2014

v' Colorectal cancer is the third most common cancer
e I G VRN and the fourth most common cancer cause of
femase Male Female death globally, accounting for roughly 1.2 million

Ny & beonchus
951,000

Worldwide

new cases and 600 000 deaths per year.

v/ The prognosis of patients with colorectal cancer
has slowly but steadily improved during the past
decades in many countries. 5-year relative survival
has reached almost 65% in high-income countries.
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i osgunycna o o o s Lo v' The medical treatment of mCRC has advanced
i s significantly over the last 10 years as the result of

the introduction of several active cytotoxic and
biologic agents into standard clinical practice

Median OS for patients with
mCRC by year of diagnosis — Ras wild-type and mutant type IKRAS."NRAS exon 234 wM(ypoI
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Brenner H, et al. Lancet 2014; Schmoll HJ & Stein A. Nat Rev Clin Oncol 2014; Heinemann V, et al. Cancer Treat Rev 2013



Molecular predictors to anti-EGFR mAbs
Cetuximab and Panitumumab in mCRC

BIOMARKER INCIDENCE PR?/itISETIC PREDICTIVE VALUE

B-RAF mutations 4-15% Poor prognosis Controversial data

Major predictor of

K-RAS mutations Controversial data resistance to anti-
EGFR mAbs

Mut G13D 15-20% Weaker resistance

N-RAS mutations 3-5% Predictor of resistance

PI3KCA mutations 10-20% Conflicting results Controversial data

PTEN status 20-40% Conflicting results Controversial data

g o |
b m R
61 117 146

wess TN I IS I Frequency of KRAS

= and NRAS Mutations

12 13 59 61 117 146

E BN W Beyond KRAS Exon
600
m m 1 = codons

Sridharan M, et al. Oncology 2014; De Stefano A, et al. World J Gastroenterol 2014

v' Several recent phase Il trials reported
median overall survival data exceeding 30
months, an achievement inconceivable
only 5 years ago.

v The first major step forward in the medical
management of mMCRC was provided by
the addition of irinotecan and oxaliplatin to
fluorouracil-based therapy; this increased
survival from about 12 months to about 20
months.

v" The introduction of biologic agents such as
vascular endothelial growth factor inhibitors
and epidermal growth factor inhibitors
further increased survival—to more than 2
years in prospective trials.

v' Seven specific mutations in exon 2
(codons 12 and 13) make up more than
90% of all KRAS mutations, and these are
the mutations currently assessed in
standard tests. However, while mutations
in KRAS exon 2 comprise the most
commonly seen mutations, there are still
subsets of KRAS and other NRAS or RAS
family “mutants” that are being missed with
current testing.
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FOLFIRI/cetuximab vs. FOLFIRI/bevacizumab as first-line
treatment of KRAS wild-type mCRC: the FIRE-3 trial

—— : ‘Median PFS _of the_ ITT population
tst-dine therapy |___ ., was nearly identical, however,
KRAS wild-type J significantly superior OS was

i 2 observed in KRAS-WT patients
receiving cetuximab plus

FOLFIRI as first-line treatment”

Progression-free survival

Heinemann V, et al. ASCO 2013
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CHEMOTHERAPY + CETUXIMAB or
BEVACIZUMAB: the CALGB/SWOG 80405 trial

mCRC
1stline (
|

i

FOLFIRI
or

| FOLFOX N

STRATA: .
St O 80D cholce Chemo + Bevacizumab
Prnor adjuvamt

Prior XRT

1° Endpoint: Overall Survival

CALGB/SWOG 80405: Progression-Free Survival

(Investigator Determined)

S
M } enle
¥y lEvVenis A

“Chemotherapy/Cetuximab and
chemotherapy/Bevacizumab are equivalent in
terms of OS in pts KRAS wt (codons 12 + 13) mCRC;
either regimen is appropriate in first line. Overall OS of
29 + mos and 8% long-term survivors confirms
progress in mCRC”

CALGB/SWOG 80405: Overall Survival

Arm N (Events)
Mecian

36 48
Time (Months)

Venook AP, et al. ASCO 2014



The NEW ENGLAND JOURNAL

of MEDICINE

ORIGINAL ARTICLE

Panitumumab—-FOLFOX4 Treatment
and RAS Mutations in Colorectal Cancer

BIOMARKER ANALYSIS OF THE PRIME TRIAL

Progression-free Survival

“In patients who had metastatic
colorectal cancer without RAS
mutations, improvements in overall
survival were observed with
panitumumab—-FOLFOX4 therapy ”

v Among 512 patients without RAS mutations,
progression-free survival was 10.1 months with
panitumumab—FOLFOX4 versus 7.9 months with
FOLFOX4 alone.

v/ Overall survival was 26.0 months in the panitumumab—

Subgroup No. Hazard Ratio for Progression or Death {95% ClI)
Primary analysis ; FOLFOX4 group versus 20.2 months in the FOLFOX4-
Nonmutated KRAS exon 2 636 —e—! 0.80 (0.66-0.97)
Mutated KRAS exon 2 440 i—e—i 1.29 (1.04-1.62) alone group.
Prospective-retrospective analysis ;
Nonmutated RAS 512 —e—i | 0.72 (0.58-0.30) v 170 : ;
s i : GigE 1D 17% of patients v_\nth nonmutated KRAS exon 2 had
Nonmutated KRAS exon 2, mutated other RAS 108 ——e——  128(073-2.07) other RAS mutations. These mutations were
LI ) L% | Lp | L | L | . . . . .
040 06 100 158 231 associated with inferior PFS and OS with
Panitumumab-  FOLFOX4 panitumumab— FOLFOX4 treatment.
FOLFOX4 Better  Alone Better
v BRAF mutations were a negative prognostic factor
Overali Survival in the Updated Analysis Popalation
Overall Survival 0 Median Mo
Subgroup No. Hazard Ratio for Death from Any Cause (95% CI) “ ”EM'“" oM™
Primary analysis i ‘; L s e
Nonmutated KRAS exon 2 656 —e— 0.83 (0.67-1.02) 4 0 273 A
Mutated KRAS exon 2 440 ':‘_’.—l 1.24 (0.58-1.57) g ”
Prospective-retrospective analysis ; § '”
Nonmutated RAS 512 —e—ii 0.78 (0.62-0.99) £
Mutated RAS 548 —e—i 1.25 (1.02-1.55)
Nonmutated KRAS exon 2, mutated other RAS 108 l—é—.'—l 1.29 (0.79-2.10) y
040 06 100 158 251 L
Panitumumab-— FOLFOX4 e o FOLYHA 3 140 ( 8 ‘ "
FOLFOX4 Better  Alone Better FOLFONA e 2 1% w4 # '

Douillard JY, et al. N Engl J Med 2013



Evolution of androgen receptor targeted
therapy for advanced prostate cancer

Huggins and colleagues demonstrate
the beneficial effect of androgen
ablation In patients with metastatic
prostate cancer using aither surgical
castration by orchiectomy or medical
castration by oestrogen therapy”*

Angerson, Bruchovsky, Mainwaring and colleagues
discover and characterize the androgen receptor™>’

First antlandrogen
approved: Futamide

First LHRH antagonist
approved: Degarelix

Schally characterizes the structure
of the luteinizing hormonereleasing hormone
(LHRH; also known as gonadotropinseleasing

Huggins |s awarded the Nobel

Prizo In Physiology and Medicing'”

hormone),™ and investigates ways to
produce synthetic paptide agonists of LHRH

Flrst LHRM
analogue

approved:
Louprolide

Abiraterone obtains FDA
approval for reatmant of
metastatic castrate
resistant prostate cancer
(CRPC) before chemotherapy

1967

1954 1966

1971 1977 1983 1985 M

Lato 1960%

Id-1980s 1990

2008 2011

The Veterans Administration Cooperative
Urologic Research Group (VACURG) deems
oral oestrogen diathyistiibastrol (DES)
treatment is as affective as orchiectomy
In the treatment of prostate cancer!

Schally recelves
the Nobel Prize in
Physiology and
Medicine for his

LHRH analogues become
the standard first-line
hormonal treatment in

atients with advanced-stage
prostate cancer

revolutionary work*®

Enzalutamide obtains
FDA approval for
troatmeont of metastatio
CRPC before
chemotherapy

Miller and Hinman try to produce ‘medical
adrenalectomy” by using large doses of cortisone,
resulting in subjective and objective improvement*™

Case report of ketoconazole used for prostate cancer,
resulting in rapid and sustained reduction in $erum
androgens and rapid Induction of a clinical remission™

Produot-LIimit Survival Bstimates

L N
Impact of news drugs in ‘\"1 o N ’
the median OS of - \ . { -
patients with metastatic 3 3 PERIOD OF TREATMENT 2009-2
castration resistant - \ vy MEDIAN OS 32.5 mos l
prostate cancer : * o,
& ‘\\ \ 3 »,
B va- ‘—\\ X b :
PERIOD OF TREATMENT 2006-2009: [ i e, 8
MEDIAN OS 10.6 mos — | :
— _ |
LU 9 '
6 2" Months 0'0 0'0
[Broupw - 20082000 - 2002.-2011 |

Chaumard-Billotey N, et al. ASCO 2013; Wong YN, et al. Nat Rev Clin Oncol 2014



PSA: prostate-specific antigen  ADT: androgan-deprivation therapy
DRE: digital ractal exam Definitive treatment: surgery or radiation, before or after ADT

Clinical Progression of Prostate Cancer

= SO

Emerging therapies for mCRPC

1stline 2 |ine
Prechemotherapy chemotherapy chemotherapy Postchemotherapy
Sipuleucel-T Docetaxel Cabazitaxel Abiraterone
Abiraterone Enzalutamide
Radium-223*

“Overall, the prostate cancer
market is expected to grow
from $4.1 billion in 2012 to
$8.2 billion in 2019. Most of
this growth is expected to be in
the symptomatic CRPC
segment, driven by late-stage
pipeline molecules and
increasing uptake of recently
approved therapies”

Barlow LJ & Shen MM, Cancer Cell 2013; Trewartha D, et al. Nat Rev Drug Discov 2013; Bishr M & Saad F. Nat Rev Urol 2013



New drugs demonstrating OS benefit in mCRPC
patients progressing after docetaxel treatment

CABAZITAXEL [1]

100+ === Mitc
"-\ — Cabazitaxel
907 >".
o \.}\ Median OS 15.1 vs. 12.7
= a months
3 704
S ‘.
€ 60
=; 50
S u
g
S
z 40
z
=
£ \
-
209 HR070(95%C10:59-0-83) .'\
Log-rank p<0-0001 a
10 el T
o T T T T T
° 6 2 18 24 30
Months
Number at risk
Mitoxantrone 377 300 188 67 1 1
Cabazitaxel 378 3 3 90 28 4

Overall Survival

Survival (%)
¢

ABIRATERONE [2]

100+ Ovesail survival (5% Q)
—— AAsP 5S40

—— Flaczbo:P 11-2(204-131
Median OS 15.8
vs.11.2 months

Overall survival (%)
.
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HR 074{55% 0 064-085)

Radium?23dichloride [3]

Hazard ratio, 0.70 {95% CI. 0.58-0.83)
P«<0.001

Radium. 223
(median overall
suryival, 14.9 mo)

Placebo
{median overall
suvival, 11.3 mo)

T T 1

T T T
0 3 6 9 12 1% 18 21 24 27 30 33 36 139

Months since Randomization

No. at Risk
Radwm.223 614 578 504 369 274 178 105 60 4] 18 7 1 0 0
Placebo 307 288 228 157 103 67 39 24 14 7 4 2 1 0

p<0.0002
C [ T 1 ] I 1
0 & n 18 pr | »
Time to death {moashs)
Numiber at nisk
A4sP w7 657 i3 g 0
PlczhosP 398 306 15 00 6 g
P TR ENZALUTAMIDE [4]
100 Hazard ratio, 0.63 (95% Cl, 0.53-0.75)
80— P<0.001
= 80
£ 70
= ¥ Enzalutamide
2 60+
B shissssen N SN
w
- 404
5 Jl; Placebo
I Median OS 18.4
10- vs.13.6 months
0 1 K "” L T T T L ¢ | SR BT | A | T T Ty ™
0 3 3 9 12 15 18 21 24
Months
No. at Risk
Enzalutamide 800 775 701 627 400 211 72 7 0

Placebo

390 3% 317 263 167 &1 33 3 0

[1]de Bono JS, et
al. Lancet 2010;

[2]Fizazi K, et al.
Lancet Oncol2012;

[3]Parker C, et al.
N Eng J Med 2013;

[4]Scher HI,
N Eng J Med 2012



Major advances in chemo-naive
prostate cancer patients [1]

Radiographic Progression-free Suwvival Initiation of Cytotoxic Chemotherapy
T "0 Hazard ratio, 0.53 (95% C1, 0.45-0.62) 100~
x P<0.001 u
3 80 § T Abiraterone—
E Abiraterone-prednisone, 16.5 mo ‘g § prednisone,
@ 60 , O 25.2 mo
g L o S N Mooz, 5 & 60 S
' 40 i ] _g -------------------------------------
2 Prednisone alone, 8.3 mo g ° 40
3 50- No. of Events @0 g Prednisone alone, 16.8 mo
Y Abiraterone-prednisone: 271 5 6 20
& Prednisone alone: 336 = Hazard ratio, 0.58 (95% CI, 0.49-0.69)
0 ™ oy 13 -7 Y= T o By T T T T 1 o, p«OOOI
0 3 6 9 12 15 18 21 24 272 30 0 ! I . . . l 1 : I .
Months 0 3 6 9 12 15 18 21 24 27 30
No. at Risk
Abiraterone-precinisone 546 485 389 311 240 195 155 85 33 9 0 Months
Prednisone alone 542 406 244 177 133 100 80 37 14 1 0 No. at Risk
Abiraterone— 546 529 493 453 393 341 289 176 75 16 0
Overall Survival presniacab
- Hazard ratio, 0.75 (95% CI, 0.61-0.93) Ptzcli:r::.une 542 507 436 368 309 251 208 122 48 5 0
P=0.01 alliz
80 Abiraterone-prednisone,
X not reached
3
2 60+ . . . . .
S S “Abiraterone improved radiographic progression-free
w . .
= 40
: vedBene Jore ST me survival, showed a trend toward improved overall
8 5. No.ofEvents survival, and significantly delayed clinical decline and
Abiraterone-prednisone: 147 T . . . .
Phecoisoneslons: 155 initiation of chemotherapy in patients with metastatic
0 . .
0 3 6 & 1 15 18 21 24 27 30 33 castration-resistant prostate cancer”
Months
No. at Risk
Abiraterone—prednisone 546 538 524 503 482 452 412 258 120 27 0 0
Prednisone alone 542 534 509 493 465 437 387 237 106 25 2 0 Ryan CJ. etal. N Engl J Med 2013




Major advances in chemo-naive
prostate cancer patients [2]

. T Enzalutamide delayed the initiation of chemotherapy
2 100-pevgm_ by a median of 17 months
g 80 _ = 90 S
G 70 i Enzalutamide 8- 80-
RS ™ 2R .
w— 607 1 = 70 “=y,_ Enzalutamide
oS il e o s i ,, U SR UE OISRy SR SR ————— ) U > —e
a2 R o & 60+ —
23 :3_ ...... 81% risk reduction of PD z £ 50 AT 5.
— = gy R
gn 20 S % Placebo ‘§‘ -§ 40
= 10- | i
€ 0 T T T T T T g -g 30 N‘"‘"“"‘-EEIC-?E-C:
0 3 6 s 1z 15 18 S Y 209 Hazard ratio, 0.35 (95% CI, 0.30-0.40)
Months & 104 P<0.001
No. at Risk 0 T T T T T T T T T T T
Enzalutamide 832 514 256 128 34 5 1 0 3 6 9 12 15 18 21 24 27 30 33
Placebo 801 305 79 20 5 0 0 Months
No. at Risk
Enzalutamide 872 854 799 751 665 576 389 252 158 79 21 2
Placebo 845 734 518 415 324 257 165 103 64 25 9 0
&
-
2
a 761
= 404 . . p . . .
T 3] 29%riskreduction of death ‘Enzalutamide significantly decreased the
8 ig— Hazard ratio, 0.71 (95% Cl, 0.60-0.84) risk of radiographic progression and death
-1 P<0.001 T
o+ and delayed the initiation of chemotherapy
SIS B SRR S R in men with metastatic prostate cancer”
Months
No. at Risk
Enzalutamide 872 863 850 824 797 745 566 395 244 128 33 2
Placebo 845 835 781 744 701 644 434 328 213 102 27 2

Beer TM, et al. N Engl J Med 2014



Metastatic Melanoma: where are we now

Leading New Cancer Cases and Deaths - 2014 Estimates

Estimated Deaths

Estimated New Cases”
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v' Melanoma accounts for less than 2% of all
skin cancer cases, but the vast majority of
skin cancer deaths.

v Melanoma incidence rates have been
increasing for at least 30 years.

v/ From 2006 to 2010, incidence rates among
whites increased by 2.7% per year.

v" An estimated 9,710 deaths from melanoma
and 3,270 deaths from other types of skin
cancer will occur in 2014 in the United States.

Timeline of FDA-approved treatments for advanced melanoma

1975 1998 2011

>
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/ | .f/ / /

Dacarbazine Interleukin 2 Vemurafenib

Ipilimumab

Jang S & Atkins MB. Lancet Oncol 2013; Chapman PB. ASCO Ed. 2014

‘Just 3 years ago, patients could only be offered
chemotherapy and/or interleukin-2 . Ultimately,
few patients benefited from that treatment,
although, for reasons still not completely understood,
there were occasional stunning successes. Now,
seemingly all of a sudden, RAF inhibitors, ipilimumab,
and soon anti-PD1 antibodies have led to the
expectation that tumors will shrink and that patient’s
lives can be extended with treatment”.



BRAFVY600E_driven melanoma
and BRAF inhibitors

= V600E

GNAO Kir
1% ~2-6%
7%
‘
F MEKT
4 - 6%
/ =

mNon-V600E mutations

93%

Extracellular

Intracellular

Increased proliferation, suppression of apoptosis

Mutations in BRAF have been found in 8% of human
cancers, including 50-60% of cutaneous melanomas.

A valine-to-glutamate substitution in the glycine-rich loop
is the most frequent BRAF mutation (V600E),
accounting for approximately 90% of cases, although
other activating mutations are known (e.g., BRAF V600K
and BRAF V600R).

Vemurafenib is a potent inhibitor of mutated BRAF. It
has marked antitumor effects against melanoma cell
lines with the BRAF V600E mutation but not against cells
with wild-type BRAF.

Salama AK, et al. Clin Cancer Res 2013; Bollag G, et al. Nat Rev Drug Discov 2012



VEMURAFENIB

BRIM-3 (NO25026): Phase Il Study in Previously
Untreated Patients with Metastatic Melanoma

amurelenid |

Vemurafenib Group 100 —‘l-;e(rfnt‘f)ifzejﬂﬂ’
;;o‘ Disease Stage 90] e
5 Unresectable @ Mla m Mib Mic
£ ij‘: stage flkc 0 OS: 13.6 vs. 9.7 months
33 o -
£ 1% . £ 6o
5w ORR: 48%
754 ] 599
gz 50 E 40
!§ o "
~ O" ’Q"“”“"‘l“lnl @ R YRS e St > o f 101 B Subei s o RS y ' 0~
a -25 -
ja T T m | n I]
_;;;d ] HR 070 (95% (10.57-0-87): p=0-0008
Patients Treated with Vermurafenib 00 S T S " O T LT S A (SRR T TR
. Time (months)

Chicadnin Gw m‘:‘e‘:‘«;::e’;:) 337 326 280 23 178 109 44 7 1
250- Disease Stage Dacarbazine 338 244 173 m 79 50 24 4 0
225+ Unresectable @ M1z 3 Mlb Mlc

e § i;ﬁ: stage lic
33 g “Vemurafenib was associated with a relative reduction of 63% in
§§- oo . E0 the risk of death and of 74% in the risk of tumor progression
5'\5 ;; ORR 5% in patients with previously untreated, unresectable stage I1IC or
_E 354 ]”“ ]l WL stage IV melanoma with the BRAF V600E mutation, as compared
£3 ; O (A A A RN “"“““"'““"“‘“"‘""‘“""ﬂ“wmﬂ[m- with dacarbazine. Benefit was seen in all subgroups of patients
£ I who were included in the analysis, including patients with stage
_1;;‘ M1lc disease or an elevated lactate dehydrogenase level, both of
Patients Treated with Dacarbazine which are associated with particularly poor prognoses”™.

Chapman PB, et al. N Engl J Med 2011; Gnant A, et al. Lancet Oncol 2014



DUAL TARGETING IN BRAFV60E MELANOMA:

DABRAFENIB + TRAMETINIB

Drug (response rate)}
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Randomized Phase Il Study Design
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D 0 T T T T T 1
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No. at Risk
Monotherapy 54 3 25 13 2 0
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Flaherty KL, et al. N Engl J Med 2012; Menzieres AM, et al. Clin Cancer Res 2014




Ipilimumab
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Ipilimumab is an IgG1 mAb against CTLA4

The study documented an improvement in median
OS of approximately 3.6 months, including a
subset of patients who exhibited a long-term
durable benefit of up to 4.5 years

Ipilimumab’s improvement of OS has changed
the therapeutic landscape for melanoma, but
most patients still do not receive a significant clinical
benefit.

Predictive biomarkers of clinical benefit and
toxicity need to be developed to better select
patients for this therapy.

Several factors have been preliminarily indicated as
biomarkers for ipilimumab activity, although none
have been prospectively validated. To date, neither
iImmune-mediated toxicity nor HLA haplotype was
significantly associated with clinical benefit in
prospective or retrospective analyses

Hodi FS, et al. NEJM 2010; Walchok JD, et al. Ann N Y Acad Sci. 2013



Bone metastases in solid tumors

Osteoblasts produce

osteoprotegerin that
normally binds
excess RANKL

Tumor cells produce factors
that stimulate osteoblasts to
secrete RANKL

Brown JE, et al. Nat Rev Clin Oncol 2012

a decoy receptor @

RANKL binds to RANK receptors
on both precursor cells and
mature osteoclasts increasing the
formation, function and survival
of osteoclasts, and bone resorption

Bone resorption releases
growth factors from the bone
matrix that can perpetuate

tumor activity

Bone metastases are a common
complication of cancer and occur in
65—80% of patients with metastatic
breast and prostate cancers.

The incidence of bone metastases is
also increasing in other cancers,
probably owing to improved tumour
control at other disease sites.

Tumour invasion into bone is
associated with osteoclast and
osteoblast recruitment, resulting in
the liberation of growth factors from
the bone matrix, which can feed back
to enhance tumour growth resulting in
the ‘vicious cycle’ of bone metastases

RANKL is essential for the
formation, function and survival of
osteoclasts. Stimulation of
osteoblasts by tumor-secreted factors
increases the expression of RANKL
in bone metastasis, which binds
osteoprotegerin and leads to
increased bone resorption.



Denosumab

Fully human
maonoclonal anti-
body

Denosumab

Denosumab, a human monoclonal antibody, inhibits receptor activator of
nuclear factor-kB ligand (RANKL), which mediates the increased bone
resorption resulting from bone metastasis and cancer treatment

Three phase lll trials established denosumab as an effective new option to
reduce skeletal morbidity in patients with solid tumors that have
metastasized to bone.

Denosumab is superior to zoledronic acid for patients with prostate or
breast cancers and is noninferior for patients with other solid tumors.

Denosumab is less likely than zoledronic acid to induce renal toxic effects
and acute-phase reactions, but both drugs are associated with similar
iIncidence of osteonecrosis of the jaw

Stopeck AT, et al. J Clin Oncol 2010; Fizazi K, et al. Lancet 2011; Henry DH, et al. J Clin Oncol 2011



Denosumab consistently reduced risk
of first SRE across different tumor types

18% risk

18% risk 16% risk
Breast reduction Prostate reduction Other solid reduction
cancer! cancer? tumours/MM3*
100 HR = 0.82 (95% Cl, 0.71-0.95) 7 HR = 0.82 (95% Cl, 0.71-0.95) HR = 0.84 (95% Cl, 0.71-0.98)

90 - P =0.01 (superiority) - P =0.008 (superiority) - P =0.0007 (non-inferiority)
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1. Stopeck AT, et al. J Clin Oncol 2010
2. Fizazi K, et al. Lancet 2011

3. Henry DH, et al. J Clin Oncol 2011 tExcluding breast and prostate.



Health resource utilization (HRU) associated
with skeletal-related events (SRES)

Patients with bone metastases often experience

skeletal complications (skeletal-related events)

pathologic fracture, radiation to bone, surgery to 5

bone or spinal cord compression % : @ |
oy

A recent prospective, observational study collected
health resource utilization data independently
attributed to SREs across Europe

:'ﬁ‘
4"

Proportion of SRESs requiring an
inpatient stay

The mean duration of stay was 19.5 days per SRE

Spinal Cord Compression

Surgery to bone and spinal cord compression were and Surgery to the Bone

the SREs most likely to require inpatient stays : {_A_\

(77.8% and 57.9% of SREs, respectively), while

radiation to bone was the most likely requiring an
outpatient visit (85.7%) and also the greatest

SREs requinng

number of outpatient visits per event (6.8 visits).

an inpatient stay (%)

Proportion of

substantial HRU; therefore, preventing SREs in 101
patients with bone metastases may reduce the o
burden imposed on healthcare systems.

Collectively, all SREs were associated with I

Propertion of SRES requining an inpatient stay. ] I 2

Laftner D, et al. SpingerPlus 2014



Use of cancer drugs in the right _ s

b Llooilarsove oot L ravens

patient: AIFA Approved Indications

NAME CANCER TYPE APPROVED INDICATIONS NAME CANCER TYPE APPROVED INDICATIONS

»  Advanced renal cancer after prior VEGF-inhibitors

Evgrqllmus > [ Gaen » In association with exemestane in HR+/HER2- postmenopausal (D EsiIE > B Me_tastases »  Prevention of SREs in solid tumors pts with bone metastases
(Aniioo) > st e advanced BC after failure of a previous non steroideous Al (Xgeva®) fromiSolid iiumors
Sorafenib » Renal Cancer »  Advanced renal cancer after prior and/or not eligible for IFNa or X X
(Noxavar®) >  Hepatocellular IL-2 therapy Abquterone S FisEe Caer » mCRPC after failure of docetaxel therapy
Carcinoma >  Treatment of advanced HCC (2ytiga®)
Temsirolimus » Renal Cancer > First-Line Ad d RCC with at | 3/6 risk f Crizotinib
(Torisel®) irst-Line Advance with at least 3/6 risk factors (Xalkori®) > NSCLC > ALK positive NSCLC after at least one chemotherapy line
itini »>  First-li hi thi i iati ith Cisplati
(Ssl:?g::g) » Renal Cancer »  Advanced Renal Cancer Pemetrexed >  Non-squamous > ngor:giifleer[r?gno?r::’r);p;n association wi Ispiatin
(Alimta®) NSCLC - apy ) o
»  Maintenance therapy in non-progressive pts after first line CT
Erlotinib >  NSCLC » Advanced NSCLC after at least one chemotherapeutic line Gefitinib
(Tarceva®) »  First-line NSCLC with activating EGFR mutations (Iressa®) » NSCLC » EGFR-mutated advanced NSCLC
> Ealluege] G »  In combination with Irinotecan after failure of previous Irinotecan-
based CT KRAS wt mCRC
Cetuximab »  In pts with mCRC KRAS wt in association with CT i o .
(Erbitux®) >  Monotherapy in MCRC KRAS wt after failure of CT oxaliplatin and Paquamb > Rena! Cancer »  Firstline ther_apy of advanc_ed RCC aftv_sr cytokines-based therapy
irinotecan-based (Votrient®) »  Sof Tissue Sarcomas »  STSs after failure of a previous CT regimens
> Il @ NEek Cameer »  Advanced HNSCC in association with platinum-based CT
R EGET » KRAS wt mCRC in association with FOLFOX (1 st line) or L i o i
libix® >  Colorectal Cancer FOLFIRI (2 nd line) or monotherapy after failure of regimens . > Inassociation with capecitabine in mBC HER2+ after failure of
(Vectibix®) containing oxaliplatin, irinotecan and fluoropirimidines Lapatinib >  ErEEREEED previous regimens containing antracyclines, taxanes and trastuzumab
(Tyverb®) » Inassociation with an Al in HER2+/HR+ mBC with postmenopausal
i status
Trabectidin > EETESS »  STSs after failure of antracyclines and iphosphamide regimens
A Sarcomas X X L oL X
(Yondelis®) X »  Ovarian cancer platinum-sensitive in association with PLD
> Ovarian Cancer Vemurafenib
(Zelboraf®) »  Melanoma »  BRAF V600-mutated advanced melanoma
Eribulin » mBC after failure of at least 2 CT lines, containing antracyclines
>  Breast Cancer
(Halaven®) and taxanes
»  Colorectal Cancer » In mCRC in association with fluoropirimine-based CT
Vinflunine . . ) ) . X . Bevacizumab »>  Breast Cancer > Inassociation with Paclitaxel in first line mBC
(Gavior®) > Urothelial Carcinoma > Urothelial Carcinoma after failure of platinum-based regimen (Avastin®) » NSCLC >  Fistline CT in non-squamous advanced NSCLC
» Renal Canncer »  First-line treatment of MRCC in association with IFa2
CJabaznagI > S G > :jn assoculitlon with prednisone in mCRPC after failure of Vandetanib > Medullary Thyroid A
(Jevtana®) ocetaxe (Caprelsa®) Carcinoma
- . . . ) AEBD »> Renal Cancer »  Advanced RCC after failure of sunitinib or cytokine treatment
Trastuzumab > Gastric Cancer >  Firstline therapy in association with cisplatin and 5FU or (Inlyta®)
(Herecptin®) capecitabine
glimizD »  Melanoma »  Second-line therapy in advanced melanoma

(Yervoy®)



How to reduce rising costs
of cancer care ?

«Advancements in the prevention, diagnosis, and treatment or cancer
have contributed to improved survival, better quality of life, and
declining death rates.

*With these successes have come increases in cost to a level that is
now causing serious financial burdens to patients, families, and society
at large.

*The basis for the rising cost of care is complex and is due, in part, to
unnecessary use of health care resources: for instance, the
Congressional Budget Office estimates that up to 30% of care delivered
In the US goes toward unnecessary tests, procedures, physician visits,
hospital stays, and other services that do not improve a patient’s
health!

Schnipper LE, et al. J Clin Oncol 2012



The ASCO top 5 list to Improve care
and reduce costs

Do not use cancer-directed therapy for patients with solid tumors who have low performance
status (3 or 4), no benefit from prior evidence-based interventions, not eligible for a clinical trial,
and with no strong evidence supporting the clinical value of further anticancer treatment.

+  Exceptions include patients with functional limitations due to other conditions resulting in a low performance status or those with
disease characteristics (e.g. mutations) that suggest a high likelihood of response to therapy.

* Implementation of this approach should be accompanied with appropriate palliative and supportive care.

Don’t perform PET, CT and radionuclide bone scans in the staging of early prostate cancer at

low risk for metastasis.

+ Evidence does not support the use of these scans for staging of newly diagnosed low grade carcinoma of the prostate (stage T1c/T2a,
PSA < 10 ng/ml, Gleason score < 6) with low risk of distant metastasis.

* Unnecessary imaging can lead to harm through unnecessary invasive procedures, over-treatment, unnecessary radiation exposure,
and misdiagnosis

Don’t perform PET, CT and radionuclide bone scans in the staging of early breast cancer at low

risk for metastasis

* In breast cancer there is a lack of evidence demonstrating a benefit for the use of PET, CT or radionuclide bone scans in
asymptomatic individuals with newly identified DCIS, or clinical stage | or 1l disease.

Don’t perform surveillance testing (biomarkers) or imaging (PET, CT and radionuclide bone
scans) for asymptomatic individuals who have been treated for breast cancer with curative
intent

Don’t use white cell stimulating factors for primary prevention of febrile neutropenia for patients
with less than 20% risk for this complication

+ Exceptions should be made when using regimens that have a lower chance of causing febrile neutropenia if it is determined that the
patient is at high risk for this complication (as a result of age, medical history, or disease characteristics).

Schnipper LE, et al. J Clin Oncol 2012



Controlling the cost of innovative
cancer therapeutics

The cost of targeted therapies for cancer is soaring out of control

Healthcare payers and patients are increasingly struggling to meet the high costs,
which can be up to US$100,000 a year

Companies defend high drug prices by citing the escalating cost of research and
development: it costs on average $1.2 billion to bring a new biologic to the
market

How we can manage with these rising costs?
v' Government price controls on cancer drugs
v' Biosimilars Drugs

— Biosimilars are expected to be discounted by 20—40%.

— Biosimilars should nonetheless help control the cost of anticancer monoclonal antibodies. Their most
important benefit to society, however, will come from their ability to drive innovation forward, by
preventing pharmaceutical companies from resting on their past product successes

v" Novel drug pricing strategies
— Pay-for-performance reimbursement
— Products could be launched at a discount, and prices increased if robust data for effectiveness emerge

— Another pricing policy could be to discount a product once a patient has used it for a certain period of
time

Malik NN. Nat Rev Clin Oncol 2009



Moving towards a rapid and efficient regional drug
reimbursement: the Emilia-Romagna experience

> Nel 2009 é partita I'attivita di un sottogruppo della Commissione regionale del farmaco (in
collaborazione con la Commissione oncologica regionale) per la definizione di
raccomandazioni evidence-based sui nuovi farmaci oncologici: il Gruppo regionale
farmaci oncologici (GReFO).

> |l GReFO € un panel/gruppo multidisciplinare composto da oncologi clinici, palliativisti,
radioterapisti, internisti, farmacisti e direzione sanitaria.

> Per l'elaborazione delle raccomandazioni € utilizzato il metodo GRADE, che consente un
processo trasparente e strutturato attraverso votazione degli outcome di interesse;
sintesi delle evidenze scientifiche e definizione della qualita complessiva delle evidenze;
votazione del rapporto benefici/rischi; discussione dei fattori da considerare nel
procedere dalle evidenze alla forza della raccomandazione; forza della raccomandazione
e indicatori d’ uso atteso.

» | documenti elaborati offrono gli elementi scientifici per definire il ruolo in terapia di alcuni
farmaci inclusi nel Prontuario Terapeutico Regionale.
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. . The French national network of 28 Q
hospital molecular genetics platforms ==

« The Institute National du Cancer has been supporting a national network of 28
hospital molecular genetics platforms throughout France since 2006. They
include several laboratories, which may belong to various institutions, offering
patients all essential molecular genetics techniques for all relevant diseases.

« The platforms perform innovative molecular testing that: Lo e S ’/,,
v' determines access to targeted therapy; o _*\ = ]
v' guides the diagnostic process; ez 1 AN ~
v contributes to establishing a diagnosis in addition to clinical, morphological and b|olog|cal S ~ :
parameters; 3 > >~ R
v/ guides patient treatment strategy; B o e
v allows monitoring of residual diseases. et X vk

 Molecular tests conducted by the platforms are relevant to a large number of
diseases, some of which are common such as lung cancer, colorectal cancer or
breast cancer.

« They perform testing of all patients in the region, regardless of the institution
where they are treated, i.e. university hospitals, cancer centers, hospital centers or
private institutions



Multiple Biomarkers Platform:
JB theexampleof NSLC =

The French platforms* network

» 28 platforms (2006) < 7 biomarkers for
. Non-sq NSCLC
hva "R (starting 2010)

Cancer Molecutar Target

- ¥ L Lung EGFR mutations
S T ) T (activating and reststant)
et Non8q £y 4 ALK transioc
e Y HER2 @x20 mutations
g PI3K mutations
* Le Regional molecular genetics centers

Results: biomarkers assessment

n=9911 act mut
( ) R EGFR res mut

~—___HER2 mut
0.9%

BRAF mut

Results axpressed in %
on avaiable analyses

v' Biomarkers France is the largest ever conducted biomolecular study on advanced NSCLC patients
and provides solid data on the value of a nationwide BM screening policy for NSCLC patients

v" NSCLC tumor profiling is feasible

v" Tumor profiling identified a known target in 46% of samples and helped to manage patients in 57%

of the cases

5
\S(&
\ &

Barlesi F, et al. ASCO 2013



André F, et al. ASCO 2013; Kris MG, et al. JAMA 2014

Multiple Biomarkers Platforms
and Targeted Therapies

SAFIR 01 trial

bropsy | SAFIRO01: Clinical Operations

Molecular MOT

Lung Cancer Mutation Consortium (LCMC)
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Goa mum patients treated according 10 a genomic altarabion (n=120)

Secondary goals:
To show feasibdity of whoie genome approach in a large population
To suggest that the use of a whole genome technology improves oulcome

Target accrual: 400 patients

Patlents with an oncogenic driver mutation who did and did not
receive targoted theragy, and patients without an ocogenic driver
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Years
No. at risk
Patients with oncogenic driver
No targeted 118 205 110 64 43 20
therapy
Targeted 160 225 144 i 16
therapy
Patients with 360 250 122 59 16 23
PO driver

This multi-institutional
consortium identified patients
with rare genomic changes
and used the information to
select treatments and facilitate
trials.

Although the frequency of any
individual oncogenic driver
may be small, an actionable
driver was detected in 64%
of tumors from patients
with lung adenocarcinomas
Multiplexed testing aided
physicians in selecting
therapies.

Individuals with drivers
receiving a matched
targeted agent lived longer




Final remarks

Introduction of targeted therapies have substantial changed the therapeutic
landscape of most cancer types, moving from the old statement “one size fits all” i‘
to tailored medicine

However, this paradigm shift was associated with a dramatic increase in cancer
care cost

Many challenges and pitfalls remain in selecting optimal targets, interpreting
data on genetic aberrations, designing effective targeted drugs and antibodies,
dealing with resistance to treatments, identifying appropriate combinations of
therapies, and performing the complex clinical trials that are required

To maximize the effectiveness of these new strategies, close collaboration
between academic, industry, and regulatory agencies will be required

Novel strategies in drug cancer development may help a more rapid and less
expensive regulatory approval, as well new strategies for drug reimbursement
may reduce healthcare burden of innovative cancer drugs

. .. . . >
Importance of evidence-based decision making in order to reduce unnecessary /’5
use of health care resources
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Everolimus-Exemestane in Postmenopausal
HR* HER2 negative Advanced Breast Cancer:

BOLERO-2 Trial

BOLERO-2 I Key Baseline Characteristics
N=724
: e “"‘”“"‘I ‘.":"'. . Median age, years 62
*NSAl-refractory disease
- Recurrence duringiwithin Race, % .
12 mo of adjuvant treatment Caucasian 75
or : _ .
~ Progression during/within Twobo 10 mg PO daily o Asian 20
1 mo of treatment for . .
advanced disease Exemestane 25 mg PO daily Visceral involvement, % 56
Bone metastases, % 77
Local Assessment ‘
100~ Hazard ratio, 0.43 (95% Cl, 0.35-0.54) N i . The BOLERO-2 StUdy
i P<0.001 by log-rank test 100 Hazard ratio, 0.36 (95% Cl, 0.27-0.47) showed that the
= 2 90 P<0.001 by log-rank test addition of
e g 1 4 _ everolimus to
€ 70 ) = 704 L-gq Everolimus plus exemestane
2 60- Everolimus plus exemestane - o (median PFS, 10.6 mo) exemestane
S so- " (medii BES: 68 i) g oo L significantly improves
£ L F Wl PFS, with observed
304 N 2 . medians of 6.9 and 2.8
& '§ 30 q‘u..x.:___.n.
20 -, & 204 Placebo plus exemestane ~ “1., months COfreSponding
Placebo plus exemestane "™ |, : I N — ! ) .
104 (median PFS, 2.8 mo) Heenbeootem 104 media 5, 418 m0) to a 57% reduction in
0 T T T T T T T T T T T T 1 0 T T T T T T T T T T T T 1 the hazal’d ratiO"
0 6 12 18 24 30 36 42 48 54 60 66 72 78 0 6 12 18 24 30 36 42 48 54 60 66 72 78
Weeks Weeks
No. at Risk No. at Risk
Everolimus 485 398 294 212 144 108 75 51 34 18 38 3 3 0 Everolimus 485 385 281 201 132 102 67 43 28 18 9 3 2 0
Placebo 239 177 109 70 36 26 16 14 9 4 3 1 0 0 Placebo 239 168 94 55 33 20 11 11 6 3 3 1 0 0 Baselga J, et al. NEJM 2012




Novel approches for drug development:
the incredible story of ALK inhibitors

EGFR Timeline

EGFH mutations identified in NSCLC

The approval of Crizotinib was based on dramatic response rates

T . . . )

[ 19900 2004-2006 2009 > in ALK-positive NSCLC patients of 54% to 61% in phase | and Il
a— Iecm — I - Galn — L trials. These results led to the accelerated FDA approval of
ohibltors discovered | forNSCLO | EGFR mutant NSCLC crizotinib for ALK-positive patients with NSCLC in record

time—the timeframe from discovery of the target in late 2007 to
ALK Timeline FDA approval of a targeted therapy in August 2011 was <4
G | Pranirwas sue ALY NBOLE years. The approval was granted while both the phase | and
dewelop&;ﬁ ueuu.conrlshmlsludyolcnzom\:b phase Il trials were Ongoing_
[2005 2007 2000 2019 >
| |
EMLA-ALK Crizotinib approved

discovered in NSCLC for ALK* NSCLC

“The old saw that phase | is all about safety
and phase Il is all about efficacy no longer

T ' applies. Phase | is all about Proof of
Oncologlsr Principle and efficacy, once
Approval After Phase I: Ceritinib Runs the Three-Minute Mile a safe dose is reached”.

Sauce A Cvannen
Massachusetts Genaral Hospital Cancar Center, Baaton, Massachuserts, USA
Ouciarares of potentiad conflicie of mbevest may Se found ot the end af thuarhcle

On April 29, 2014, the U. S. Food and Drug Administration granted A We”fdeSIQned phase | trial, evlen if it
accelerated approval to ceritinib (ZYKADIA, LDK 378) for the treatment of ~ requires the partlc!patlon of mU'“P'?
patients with ALK-positive, metastatic NSCLC with disease progression on institutions, can readily attract sufficient

or who are intolerant to crizotinib. patients with uncommon tumors to prove
efficacy and safety sufficient for
accelerated approval”

The approval of ceritinib was based on the results of a multicenter, single-
arm, open-label clinical trial enrolling a total of 163 patients with metastatic,
ALK-positive, NSCLC who had progressed on or were intolerant to crizotinib.
All patients received ceritinib at a dose of 750 mg once daily.

Ghandi L, et al. Clin Cancer Res 2012; Chabner BA. Oncologist 2014




Global Burden of Cancer

Estimated New Cancer Cases and Deaths Worldwide for Leading Cancer Sites

Estimated Naw Casos
Male Femals
Worldwide Lng & bronchus Broast
095,200 1,383 500
Frostato Colon & tectum
203 500 570,100
Color & roctun Contx Uon
663,600 520500
Stomach Lung & Sronchis
&40600 13,600
Livet Stormach
572,400 345,000
E50, Corpus otert
Hm 287,100
u bladder Ltwer
207,200 22590
Non- Hodgkin oma Ovar
Tk 72558
Louknmea Thyroid
195,900 165,000
Ol Noes Hodin hmpreea
170,900 1%,300
Al sites but e All sttes bat skin
6,629,100 £,032 400

Estimatod Doaths
Mals Fomala
Lung & broeches Broast
1,000 458 400
Lt Lung & tnonche
478300 47740
Stormach Colon & rectum
264,400 768100
Colon & rectum Carvix won
120,600 75100
mghagum Stomach
2% 173600
Prosiate Liver
758 400 N7660
Leukernts Ovary
W3.200 140,200
Fanoos
138,100 hiolg‘%‘
Unnary tikadder Pancoa
112,300 127,000
Noo mdﬁ\ %lp\m a 1oukemis
! 13300
Al sttes bat skin Al gtes bot thin
4,225,700 3,345 800

Global Cancer Facts & Figures, 29 edition

Glabal Cancer

Fachs & Fig

At a global level, the burden of cancer is rising, with
incidence projected to increase from 12.7 million in 2008
to 21.4 million in 2030.

In addition to the human toll of cancer, the financial cost
of cancer is substantial.

The direct costs include payments and resources used
for treatment, as well as the costs of care and
rehabilitation related to the illness.

Indirect costs include the loss of economic output due
to days missed from work (morbidity costs) and
premature death (mortality costs).

There are also hidden costs of cancer, such as health
insurance premiums and nonmedical expenses
(transportation, child or elder care, housekeeping
assistance, wigs, etc.).

Recent research has shown that cancer has the most
devastating economic impact of any cause of death in
the world.

Portions of the total costs of cancer have been
estimated to be as high as $895 billion (US) worldwide
(1.5% of the world’s gross domestic product)



Nominal and inflation-adjusted direct medical
spending attributed to cancer, 1990-2009.

120

v" The direct medical costs of cancer
have grown dramatically in the past
two decades.

"::lTL:“:;D"::':e"'::"f:“‘::‘*‘5:”“‘::;'%5 o v' By one set of estimates, expenditures
8 s - rose from about $27 billion in 1990 to
more than $90 billion in 2008, a more
than two-fold increase even after
60 adjusting for inflation.
v" The overall growth in spending is due
w0 to increases in both the price (i.e.
costs of the drugs) and the quantity
of care (i.e. patients receiving active
therapies).
20
v" Newer cancer therapies are not only
more expensive than the prior
0 standard of care, but they also

I
I
1930 1535 2001 2002 2004 2005 2007 2008

100

Direct Medical Spending ($ Billions)

expand the pool of treatment
candidates.

Year

Elkin EB & Bach PB. JAMA 2010




Cost in 2010 billion US dollars

Projections of the Cost of Cancer Care In
&< the United States: 2010-2020

et

-

10 - = Total in 2010  EEEEEE Increase in 2020 -

v' Assuming constant incidence,
survival, and cost, the authors
projected 13.8 and 18.1 million
cancer survivors in 2010 and 2020,
respectively, with associated costs of
cancer care of 124.57 and 157.77
billion 2010 US dollars.

v' This 27% increase in medical costs
reflects US population changes only.

v" However, if costs of care increase
4 annually by 2% in the initial and last
o - year of life phases of care, the total

‘ 152 cost in 2020 is projected to be $173
5 1 billion, which represents a 39%

increase from 2010

Ini, Con. Last Ini. Con. Last In. Con Last I, Con, Last Ini. Con. Last
Breast Colorectal Lung Lymphoma Prostate Mariotto AB, et al. J Natl Cancer Inst 2011
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HERZ2 POSITIVE BREAST CANCER

0.81
§ 0.61 p=0.01 Amplification of the HER2 gene and/ or overexpression at
§ the messenger RNA or protein level occurs in about 20% of
£ 0:4 patients with early stage breast cancer

o
n

Before the advent of HER2-directed therapies, this increased
level of HER2 was associated with high recurrence rates

0

Probability

0 24 48 72 96 120 144 168 192 and increased mortality in patients with node-positive and
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Sarlie T, et al. Proc Natl Acad Sci USA 2003; Dawood S, et al. J Clin Oncol 2008



