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Drug development: Time and cost

Comgoung iﬁiﬁss rates

5,000-10,000

screened

Preclinical testing

250 enter
preclinical
testing

Regulatory review
& approval

1 receives marketing
approval

Patent expiry: 20 years Total development cost:
Source: Tufts Center for the Study of Drug Development $800 million




250

I All drugs

200— B Kinase inhibitors

F
T

Number of drugs
=
T

50+

Phase | Phase || Phase Il Launched
Stage of development

Figure 1 | Number of agents in clinical
development with oncology as the primary
indication in the period 1995-2007.

The blue bars represent the proportion of the
= IEO clinical portfolio comprised of kinase inhibitors
i RS (see BOX 1 for origins of data set).




Registration success rates
from 18t phase 1 in man
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30 years of drug development

he magic bullet

the perfect drug to cure cancer
without toxicity

>

' .' IEO \ ' LoRusso P M et al. Clin Cancer Res 2010;16:1710-1718
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Major Cancer gene mutations
discovered since 2000

self-sufficiency in
growth signals

BRAF IDH1 &
IDH2

PIK3CA FOXL1
JAK2 AKT1
WTX ALK
EGFR ERG

Limitless replication
potential

: Hanahan et al. Cell, 2000
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Targeted therapies: The
myths

Oncogene addiction I.EGGENIE

Drug specificity

Cure for patients

No toxicity

IEO
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Drug Key targets for therapeutic activity US FDA-approved indication

Imatinib BCR-ABL, PDGFR and KIT CML and GIST

Dasatinib BCR-ABL CML

Nilotinib BCR-ABL CML

oty EGPR R New Drugs:

Erlotinib EGFR Lung and pancreatic cancers i

Lapatinib  EGFR and ERBB2 Breast cancer The Reallty

Sunitinib VEGFR2, PDGFR and KIT Kidney cancer and GIST

Sorafenib VEGFR2 and PDGFR Kidney and liver cancers

Pazopanib VEGFR2, PDGFR and KIT Kidney cancer

Everolimus mTOR Kidney cancer

Antibody

Trastuzumab  ERBB2 Breast cancer

Cetuximab EGFR Colorectal, and head and neck ¢ s .-
Panitumumab  EGFR Colorectal cancer mesi F"—!
T Colorectal, lung and breast can LU M1 OT € farnaco FPFS  Swurvival
CML. chronic myeloid leuksemia: EGFR. epidermal growth factor receptor: FDA . Foodand Drug | RICIC Sarafenihb 2.0 NE

Administration: GIST, gastrointestinal stromal tumour; PDGFR, platelet-derived growth factor rece

VEGFRZ, vascular endothelial growth factor receptor 2. Temsiralimus 2.4 3.6
Sunitibinib 6.0 NR
Bevacizumab 4.8 NE
Breast Trastuzumah 2.8 4.8
Bevacizumab 5.9 1.5
Lapatinib 1,9 NE
CRC Bevacizumab 4.2 4.7
Faniturmurmab 0.2 0
NSCLC Erlotinib 0.4 2.0
Bevacizumab 1.7 2.0
GIST Sunitinib 4.8 NR
Sobrero & Bruzzi JCO 2009 Pancreas Erlotinib 0.3 0.5
K |E‘O HCC =orafenib 2.7 2.8
.o H&N Cetuximab 9.5 19,7
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Breast Cancer: Significant and clinically

meaningful prolongation of life
Median overall survival in 15 [ine mBC

Best supportive care, estimated

CMF
Bichop, 1999 Cummings FJ, 1985

A
Chan 5, 1989, Sledge GW, 2003

Herceptin/docetaxel
Marty M, 2005

Herceptin/paclitaxel/carboplatin
Robert M, 2004

Avastin/paciitaxel
ASCO 2005

A = doxorubicin;, C = cyclophosphamide;
M = methotrexats; F = b-fluorouraci

1
12

Median overall survival (months)



Colon rectal cancer: Median Survival prolonged
5 times over the past decade
Median overall survival in 1¢ line metastatic CRC

Best supportive care

Scheithausr 1893
ohpiell 12,6 months

Saltz 2000

IFL 15—16 months
Saltz 2000, Hurwitz 205

FOLARI or FOLFO X4 16—=17 months
Douillard 2000, de Gramont 2000

Avasti + 5-FU/LY | P TR
Hurwitz 2004

Avastin + IFL 20.3 months

Hurwitz 2004

FOLFOX => FOLFIRI
or FOLFIRI = FOLFOX 20-22 months

Goldberg 2004, Tournigand 2004

Avastin + IFL = oxaliplatin .'
Hurwitz 2004

FOLFIRI = 5-FUILV + irinotecan 0 6 12 18 24
FOLFOX = 5-FU/LV + oxaliplatin Median overall survival (months)




Toxicity

Toxicity Bevacizumab | Cetuximab | Erlotinib Sorafenib Sunitinib
%o WEn Max Wn Afax Total WEn Nax Total

Diarrea 2 38 2 20 b 2 8 3
Acne/Rash 2 20 5 16 9 b 8 5
Astenia/Fatigue 5 12 5 33 19 3 5 1
Ipertensione 3 0 7 4 2 8
Mausea 1 4 24 3 1 3
Congiuntivite 1
Tossicita cardiaca 7
Sanguinamento 3 b 2 1
Dolore addominale 1 13 2
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Vascular targeted therapies (VITs)

ARE
Antiangiogenic
agents
Injury to

Inhibition of established
new vessels vessels

formation

Monoclonal 8 o\ Molecules Ligand based Small Molecules
Antibodies

Prevent growth and metastasis

Vs. small tumors and periphery
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How Does Bev Enhance Chemo
Efficacy? Applying a Brake During the
Break

Clinical implications of antiangiogenic
th e rapiesemotherapy q21d Chemotherapy g21d + anti-VEGF agent

1012 1012

More effective
tumor cell Kill
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effect
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Slower

regrowth

between
106 , cycles
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Wks

Istituto Europeo di Oncnlﬂqia Hudis CA. Oncology (Williston Park). 2005;19(4 suppl 3):26-31.




Bevacizumab In clinical trials

Metastatic Metastatic
colorectal non-small cell
cancer lung cancer

Metastatic
breast cancer

Metastatic Front-line
Relapsed :
renal cell . ovarian
: glioblastoma
carcinoma cancer
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Phase Il Trials of Antiangiogenic Therapy
Using Bevacizumab (With Chemotherapy)

First-line mCRC (AVF2192q)

Bevacizumab plus 5-FU/LV and irinotecan

Hurwitz H, et al. N Engl J Med.
2004;350:2335-2342.

Second-line mCRC (ECOG 3200)

Bevacizumab plus FOLFOX-4

Giantonio BJ, et al. J Clin Oncaol.
2007;25:1539-1544.

Recurrent/advanced NSCLC (ECOG
4599)

Bevacizumab plus paclitaxel/carboplatin

Sandler A, et al. N Engl J Med.
2006;355:2542-2550.

First-line MBC (ECOG 2100)

Bevacizumab plus wkly paclitaxel

Miller K, et al. N Engl J Med.
2007;357:2666-2676.

First-line MBC (AVADO)

Bevacizumab plus q3w docetaxel

Miles DW, et al. SABCS 2009. Abstract
41.

First-line ovarian cancer (GOG0218)

Bevacizumab plus paclitaxel and
carboplatin — bevacizumab maintenance

Burger R, et al. ASCO 2010. Abstract
LBAT.

And Some Failures

First-line pancreatic (CALGB 80303)

Bevacizumab plus wkly gemcitabine

Kindler HL, ASCO 2007. Abstract 4508.

Second-line MBC

Bevacizumab/capecitabine

Miller KD, et al. J Clin Oncol.
2005;23:792-799.

Adjuvant CRC (C08)

- {8 IEO

Bevacizumab/FOLFOX

Istituto Europeo di Oncologia

Wolmark N, et al. ASCO 2009. Abstract
LBA4.




Bevacizumab in first-line mCRC

Patients | Response | Median PFS | Median OS
Regimen (n) rate (%) (months) (months)

IFL + placebo’ 411 15.6
IFL + bevacizumab' 402 45 10.6* 20.3*

5-FU/LV + placebo? 105 15 5.5 12.9
5-FU/LV + bevacizumab? 104 26 9.2* 16.6

FOLFOX/CAPOX + placebo? 701 38 8.0 19.9
FOLFOX/CAPOX + bevacizumab? 699 38 . 21.3

Capecitabine* 156 30 : 18.9
Capecitabine + bevacizumab# 157 38 . 18.9
Cape/Mito + bevacizumab? 158 : 16.4

IEO
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 |FL is currently considered to be a suboptimal
regimen,
does bevacizumab compensate for this?

With IFL + Bev 77% of pts received Bev until =4
weeks before PD or death versus 46% of pts with
FOLFOX/CAPOX+Bev

Early discontinuation of Bev, largely not related to
Bev-specific toxicity, was ~3x greater in
FOLFOX/CAPOX+Bev compared to IFL + Bev

What is the optimal duration of bevacizumab treatment?

Istituto Europeo di Oncologia




Bevacizumab monotherapy in second-
line mMCRC: PFS

FOLFOX + bevacizumab (n=280)
FOLFOX (n=271)
Bevacizumab (n=237)

FOLFOX + bevacizumab vs FOLFOX:
HR=0.61, p<0.0001
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Time (months)

* FO No previous use of OX or Bev allowed
e _ i : _ Giantonio, et al. JCO 2007
Istituto Europeo di Oncologia




NSABP-CO08 trial: Bev+mFOLFOX6
in stage |l and Il CRC

Randomly allocated
(N=2710)
|
| |
Allocated to mFFG Allocated to mFFG + Bav
(n = 1,356) {n = 1,354)

| I
Analyzed (n=12338) Analyzed (n=1.2334)
Excluded (no follow-up; n=15) Excluded (no follow-up; n= 18)

Excludad Excluded
{not at risk for recurrence; n = 3) {nmot at risk for recurrence; n= 2)

=]
=
1

[=F]
=
1
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=
1

Allegra, JCO 2010, October 12

Treptment  Patiomts Evemts  HA 185% CI) il
= mFFE 1338 a2 Referenca

w MFFE + Bew 1,34 % 080[0T6to 1045 .15

[l
=
1

Alive and Disease Free (%)

6 12 18 24 30 36 42
Time Since Random Allocation (months)

Mo. at risk
mFF& 1,338 1,282 1175 1,006 1,005 733 465 204

F |EO mFFG + Bew 1,334 1,295 1,236 1,154 1,055 a1z 50 219
Istituto Europeo di Oncologia




Phase lll trials in NSCLC: pooled
data

Regimen Patients | Phas | RR Median | OS

CBCDA, PTX +
BEV

CBCDA, PTX

CDDP+GCB+BEV
(7.5 mg/kg)

CDDP+GCB+BEV
(15 mg/kg)
CDDP + GCB

S .
.
-
P
i

i |EO Reck, et al. Ann Oncol 2010; Sandler, et al. NE;J‘I'\;I 2006
. Ramalingam s et al Curr Opin Oncol 2010
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ST |EO L . _ Bevacizumab was administered until
‘s Istituto Europeo di Oncologia disease progression SSutidiestatlaNEIM 2006




Adenocarcinoma Subgroup Had Longer Exposure
to Bevacizumab Than Other Histologies

Adenocarcinoma NSCLC NOS Other
Histology Histology Histologies®
(n = 592) GER )] (n=107)

PC PCB PC PCB PC PCB

n=298) | (n=294)| (n=84) [ (n=76) | (n=55) | (n=52)
Treatment
cycles
received, n
Mean (SE) 43(0.1) | 9.4(0.4) | 43(0.2) | 7.1(0.7) | 4.0(0.3) | 8.0(1.0)
Median (range) | 5.0 (1-6) | 8.0 (1-47) | 5.0 (1-6) [ 6.0 (1-30) | 4.0 (1-6) |5.5(1-32)
ppboirts 2.8 4.9 3.0 3.6 2.2 35
treatment, mo (0.03- (0.03- (0.03- (0.03- (0.03- (0.02-
Median (range) 13.6) 33.54) 12.75) 20.57) 4.63) 22.24)

Exposure data were only available for 859 out of 878 patients.
* Other histologies: large-cell undifferentiated, bronchoalveolar, squamous, and “other.”




The mechanism of action of bevacizumab
supports continuation of therapy

Continue therapy

X

R

Regression of tumour

) f ’:;;_;-_.:i',‘__}'_ T

3 “!i\ﬁ;f‘ g% Reduces tumour mass o i

ﬁ }&" -‘i'. | ": > Enhances activity of inhibition of
o & . concomitant therapies angiogenesis'
Potential effect on

Normalisation of blood micrometastases

vessels?

, 1. Baluk, et al. Curr Opin Genet Dev 2005
b IFO 2. Willett, et al. Nat Med 2004
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Maintenance therapy in mCRC:
phase Il MACRO study — design

CAPOX +
bevacizumab
(n=239)
mCRC
No prior
chemotherapy
(n=480)
CAPOX +
bevacizumab Bevacizumab
(n=241)

Primary endpoint: median PFS
Non-inferiority design:control arm limit of PFS 10 months and HR=1.32

ﬁf IEO
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Maintenance therapy in mCRC:
phase |l MACRO study — results

CAPOX + bev X 6 CAPOX + bev X 6
-p CAPOX + bev -p bevacizumab
(n=239) (n=241)

Median OS (months)

Median cumulative dose oxaliplatin (mg/m?)

Tabernero, et al. ASCO 2010
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SAIL: Bevacizumab in clinical
practice

. SAiL: Safety of Avastin in
i

Safety of AVASTIN in Lung

Bevacizumab
Stage IlIIB/IV
non-sq. NSCLC (7.5 ohr 15mﬂ/kg) . — Bevacizumab — PD
(n=2,212) q3w + chemotherapy
: (up to 6 cycles)
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SAIL: confirmed activity of bev

One patient was reported to have
had disease progression before
first treatment and was therefore
not included in the TTP analysis

Disease control rate was 88.7%
based on 92.0% of patients with
tumour assessment (n=2,036)’
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1. Crino, et al. Lancet Oncol 2010




SAIL: favourable safety profile of
bevacizumab confirmed

AEs of special interest (%) n=2,212

Bleeding (all types)
Grade 3 2.5
Grade 4 0.4
Grade 5 0.8

Pulmonary haemorrhage/haemoptysis
Grade 3 0.2
Grade 4 0.1
Grade 5 0.4

Hypertension
Grade 3 54
Grade 4 0.3

Proteinuria
Grade 3 2.5
Grade 4 0.5

Thromboembolism
Grade 3
Grade 4
Grade 5

=, |EO Note: Grade 5 events are only included for AE categories that

\/ included Grade 5 events Crino, et al. Lancet Oncol 2010
Istituto Europeo di Oncologia




Summary of Anti-angiogenics in mBC

(15t line) with
paclitaxel

(1stline) with
docetaxel

(1stline) with
taxanes or
capecitabine

(2M [ine) with
others: gemcitabine,
vinorelbine

(3 line) with
capecitabine

nothing approved as a
partner at present

POSITIVE (722 pt)?
Bevacizumab + paclitaxel vs paclitaxel ALONE
PFS 11.3 vs. 5.8 months; P<0.0001, OS ns E2100

POSITIVE (736 pt for 3 arms)? Bevacizumab +
docetaxel vs docetaxel + placebo

PFS 10.0vs 8.1 months; P<0.001,

OS ns AVADO

POSITIVE (1,237 pt)3

PFS 5.7 vs. 8.6 months for capecitabine (615 pt),
8.0 vs 9.2 for taxane (622 pt)

RIBBON-1

POSITIVE phase Il trial (684 pt)4
CT vs CT plus bevacizumab
PFS 5.1 vs 7.2 months
RIBBON-2

NEGATIVE phase lll (462 pt)>

Bevacizumab + capecitabine vs capecitabine ALONE:
better RR (19.8% vs 9.1%; P=0.001);

PFS 4.86 vs 4.17 months

o |EO 1. Gray, et al. JCO 2009; 2. Miles, et al. JCO 2010; 3. Robert, et al. ASCO 2009; 4. Bruisky, et al. SABCS 2009'; 5. Miller, et al.
X JCO 2005
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Targeted Therapies: more Is less?

The CAIRO-2 experience

Regimen Patients Median
(n) PFS
(mo)

CAPOX + BEV 368

CAPOX + BEV + 368
CET

Statistically significant

g x |EO Tol et al. NEJM 2009
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Contradictory results: NORDIC VI trial
in mMCRC

Regimen

Primary Objective: PFS
FLOX

FLOX +
Cetuximab

Intermittent

FLOX +

continuous Regimen
Cetuximab

FLOX

Confirmed the negative prognostic FLOX +
value of BRAF mutation Cetuximab

| EO Statistically significant
Istituto ELWDPED d OHCD[DQH Tveit et al;35° ESMO Congress; oral presentation LBA 20




Conclusion

* Despite great ex@ectations, targeted therapies (TT)
presented high attrition rates with important toxic
prophile

 However TT improved the
prognosis of some tumors,

expecially when used in specifi
settings

» S0 far, several issuesremain
clarify, all turning around the™
major questions: What? W Comulete
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