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12.4 million new cases

7.6 million deaths

28 million living with cancer

Cancer Worldwide Burden (2008  2030)

Courtesy of Peter Boyle. IARC

26.4 million new cases

17 million deaths

82 million living with cancer



Cancer the leading cause of death over cardiovascular disease
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32%
21%
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Current smokers in France

15 Millions people

IARC 2008; INSERM 2007 
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Any obstacles to prevention?



What is breast cancer ? The old perception



The New Family of Diseases Perception / Molecular Portraits



Andre F. Nat Clin Pract Oncol 2006;3:621–32

HER2+ ER+ HER2–/ER–

Unsupervised

clustering of

BC samples

(gene expression

array)

PI3KCA mutations       23% 34% 8%

PTEN loss 34%
mTOR

ERBB2 ampli                 +++      
FGFR1 ampli                                               ++
EGFR  ampli                                                                                    +
IGF1R expression           +                            +                                 +

BRCA1 mutation                                                                            ++
BRCA2 mutations                                       ++                                            

Breast Cancer Molecular Classification: 

Oncogenic Events



Breast Cancer 1960

 Palpable tumor discovered

 Tumor biopsy, microscoscopic histopathology

 Amputation of the Breast

 including Axillary Lymphnode Dissection

 Radiotherapy to Chest Wall



Breast Cancer 2010

Integrative Medicine

 Chemoprevention ?

 Breast Cancer Screening,
 Stereotactic biopsy – stereotactic excision

 Breast conserving surgery + Radiotherapy

 BRCA1/2 tumors
 Screening

 Amputation + Direct Reconstruction

 Tumor biopsy, histopathology + molecular portrait
 ER, PR receptors, Her2Neu positivity, 

 No More Axillary Lymphnode Dissection? / Less 
ablations



Breast Cancer 2010

Integrative Medicine

 Larger tumors

 Induction chemotherapy + breast conserving surgery+ 

radiotherapy

 Adjuvant Therapies

 Chemo, hormonal, both. Herceptin

 NEO-adjuvant therapies – future?

 Metastatic disease

 Multiple lines hormonal therapies

 Multiple lines chemotherapy

 New targeted therapies (herceptin, PARBinhibitors, etc etc)



Breast Cancer Anno 2007………. 

 Breast Cancer fragments into many relatively rare tumors

 THIS IS HAPPENING IN MOST TUMORS

 Where national trials used to be able to provide answers in 
BC and other BIG 4 tumors multinational trials and 
intergroup trials will be necessary to address the current 
situation



What is lung cancer ? The old perception



Significantly mutated pathways in adenocarcinoma of the lung

Ding et al. Nature 455, 1069, 2008



Common Denominator Driver Genes …. 



182 Genes Signature for BC also relevant for Other Tumors



even the BIG 4 become a 

collection of many different 

‘rare’ cancers

Implications for 

internationalizing trials



TRANSLATIONAL RESEARCH CRUCIAL COMPONENT OF CLINICAL TRIALS

Basic research

Clinical research

Teaching

Medical practice
Translational research



 In Phase I-II  „„forever‟‟

Characterize tumors that will allow for very  

high specific activity

 Early Detection Resistance

 Early development of combinations (intra / 

interpathway)

 Fewer and Smaller Phase III trials

Drug Development 2011



THE MELANOMA PARADIGM

- MUTATION DRIVEN DRUG DEVELOPMENT

- INNOVATIVE IMMUNOMODULATION

Alexander M.M. Eggermont, MD, PhD

Cancer Institute Gustave Roussy, Villejuif/Paris, France



Copyright © American Society of Clinical Oncology

Curtin, J. A. et al. J Clin Oncol; 24:4340-4346 2006

Frequency distribution of genetic alterations in BRAF, NRAS, 
and KIT among four groups of melanoma



Molecular Alterations in Melanoma
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Akt
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N-Ras

GTP B-Raf

MEK

ERK

ELK

MITF

CDK2/4

Cyclin D

p16

Amplified

in 30%

Amplified

in 30%

50%-65%

V600E

mutation

15% mutation

Amplified or mutated in 20%-40%

acral and mucosal melanoma

25%-50% loss

Frequent loss

Amplified in 10%-15%

Adapted from Sosman, Curr. Oncol. Rep. 11, 405 (2009)



B-RAF INHIBITOR 

PLX4032/RG7402
veramufenib

Keith Flaherty et al

NEJM 2010  



BRAFV600E melanoma patient PET scan at baseline and day +15 after 

PLX4032 treatment at 320 mg BID

Pt 45 – MD Anderson

Day 0 Day 15



BRIM 1:  PLX4032 in stage IV melanoma

81 % RR

Flaherty et al., NEJM 2010



BRIM 1 : PLX4032 in stage IV Melanoma

PFS > 6 months

Flaherty et al, NEJM 2010



BRIM-2

PHASE 2,   2ND LINE



BRIM-3:
PHASE III :  VERUMAFENIB vs. DTIC

R
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M   
I
Z
E

Arm A

PLX4032/RG7402 
960 mg PO BID

Arm B

DTIC 1,000 mg/m2 IV q 21 days

Stratify:

AJCC M stage

LDH (normal vs. 
high)

ECOG PS

N = 680 1st line patients with metastatic melanoma     Primary 

endpoint = overall survival (HR < 0.75)              
Stopped at 1st interim analysis : X-over allowed



Overall Survival.

Chapman PB et al. N Engl J Med 2011. DOI: 
10.1056/NEJMoa1103782



Progression-free Survival.

Chapman PB et al. N Engl J Med 2011. DOI: 
10.1056/NEJMoa1103782



Best Tumor Response for Each Patient.

Chapman PB et al. N Engl J Med 2011. DOI: 
10.1056/NEJMoa1103782



Kinase-Dead BRAF and Oncogenic RAS Cooperate to Drive Tumor 

Progression through CRAF

Cell. 2010 January 22; 140(2): 209–221

Sonja J. Heidorn,……….and Richard Marais1.

http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An%20external%20file%20that%20holds%20a%20picture%2C%20illustration%2C%20etc.%0AObject%20name%20is%20fx1.jpg%20%5BObject%20name%20is%20fx1.jpg%5D&p=PMC3&id=2872605_fx1.jpg
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2872605/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2872605/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2872605/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2872605/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2872605/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2872605/


Variety of Skin Lesions with MKPI

Caroline Robert, JCO  2009  Caroline Robert,  2010 submitted



Keratotic Lesions

Kefford et al, Sydney 2010



SCC: Time to Event < 12-14 weeks

0-2 2-4 4-6 6-8 8-10 10-12 12-14 >14

Weeks on GSK2118436

= individual pt event

= second event

Squamous Cell Carcinoma (Skin)

Thigh: Week 6 

• Histopathology: Low-

grade squamous cell 

carcinoma

*includes recent events not included in AE tables

Kefford et al, Sydney 2010



BRIM3:        PLX4032/RG7402 vs. DTIC

R
A
N
D
O
M   
I
Z
E

Arm A

PLX4032/RG7402 
960 mg PO BID

Arm B

DTIC 1,000 mg/m2 IV q 21 days

Stratify:

AJCC M stage

LDH (normal vs. 
high)

ECOG PS

N = 680 patients with treatment-naïve  metastatic melanoma
Primary endpoint = overall survival (HR < 0.75)

STOPPED AT FISRT INTERIM ANALYSIS !!



BRF113683: Phase III trial
GSK2118436  vs  DTIC

R
A
N
D
O
M   
I
Z
E

Arm A

GSK2118436 150 mg PO BID

Arm B

DTIC 1,000 mg/m2 IV q 21 days

Stratify:

AJCC M stage

LDH (normal vs. 
high)

ECOG PS

N = 200 patients with treatment-naïve  metastatic melanoma

Primary endpoint = progression-free survival (HR < 0.33)

3
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Molecular Alterations in Melanoma

MEK Inhibitors

FGFR
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50%-65%

V600E
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25%-50% loss

Frequent loss

Amplified in 10%-15%

Adapted from Sosman, Curr. Oncol. Rep. 11, 405 (2009)



GSK1120212: best-in-class activity among MEK inhibitors

GSK1120212

N
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IC50 (nM)
MEK1 0.7
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Inhibition  of pERK 

(nM)
SKMEL28 (B-RAFV600E) 0.92

Inhibition of 

proliferation (nM)

SKMEL28 (B-RAFV600E) 2.5

Colo205 (B-RAFV600E) 1

A375P (B-RAFV600E) 1.3

HCT116 (K-RasG13N) 42

HN5 (wt Ras/Raf) 106
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Infante J et al ASCO 2010, abs 2503 

N = 20 BRAF mutant melanoma pts



MEK114267: Phase III trial
GSK1120212 vs DTIC or Paclitaxel

R
A
N
D
O
M   
I
Z
E

Arm A

GSK2118436 150 mg PO BID

Arm B

DTIC 1,000 mg/m2 IV q 21 days
or                                            
paclitaxel 175 mg/m2 IV q 21 days

Stratify:

Prior therapy

LDH (normal vs. 
high)

N = 549 patients                                       

PFS (HR < 0.33) & OS (HR < 0.70)     (220 or 550 patients ???????)

2
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New Landscape, revise SPAs ?                                       



Molecular Alterations in Melanoma

BRAF + MEK Inhibitors

FGFR

PTEN

PI3K
Akt

TOR

KIT

GRB2

SOS
Ras

GDP C-Raf

N-Ras

GTP B-Raf

MEK

ERK

ELK

MITF

CDK2/4

Cyclin D

p16

Amplified

in 30%

Amplified

in 30%

50%-65%

V600E

mutation

15% mutation

Amplified or mutated in 20%-40%

acral and mucosal melanoma

25%-50% loss

Frequent loss

Amplified in 10%-15%

Adapted from Sosman, Curr. Oncol. Rep. 11, 405 (2009)



BRAFi + MEKi

Phase I-II studies ongoing

Phase III planned

BRAFi + MEKi vs BRAFi

Veramufenib vs Ipilimumab vs COMBI

NEXT: BRAFinh + MEKinh + Ipilimumab $$$$$$$



THE MELANOMA PARADIGM

- MUTATION DRIVEN DRUG DEVELOPMENT

- INNOVATIVE IMMUNOMODULATION



IMMUNOTHERAPY ESTABLISHED

“targeted therapy”

ANTI-CTLA4



Anti CTLA-4  Monoclonal Antibodies

Perpetuate T Cell Activation
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MDX010-20: Study Design
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Pre-treated

Metastatic

Melanoma

(N=676)

(N=137)

(N=136)

(N=403)

gp100 + placebo

Ipilimumab + placebo

Ipilimumab + gp100
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Survival Rate Ipi + gp100 N=403
Ipi + pbo 
N=137

gp100 + pbo 
N=136

1 year 44% 46% 25%

2 year 22% 24% 14%

Kaplan-Meier Analysis of Survival
Ipi + gp100   (A)

Ipi alone       (B)

gp100 alone (C)

1 2 3 4Years

Comparison     HR        p-value

Arms  A vs. C      0.68       0.0004

Arms  B vs. C      0.66       0.0026



Study CA184-024: Randomized, Double-blind Phase III Trial

ipilimumab vs. ipilimumab with dacarbazine

www.clinicaltrials.gov

 Primary endpoint: Overall survival 

 Secondary objectives: PFS, DCR, BORR, survival rates, safety profile, time to response, duration of response, 

health-related QoL, Population PK

Ipilimumab

10 mg/kg q12w

Week 24

Induction                  MaintenanceScreening F/U

Unresectabl

e

Stage III and 

IV melanoma

n=500

Week 0

Placebo

IV q12w

Week 12

Ipilimumab

10 mg/kg q3w 4

+ DTIC q3w for 22 w

Placebo

IV q3w 4

+ DTIC q3w for 22 w

PFS: progression-free survival; DCR: disease control rate (CR+PR+SD); BORR: best objective response rate (CR+PR); QoL: quality of life

Until

416

events



 Ipilimumab for MULTIPLE TUMORS
 Melanoma, Renal Cell Cancer, 

 NSCLC, Prostate (+vax)

 CRC, etc ???

 In MELANOMA a SYNERGY with
 BRAFinh etc

 RESCUE of VACCINE Field
 Prostate

 Lymphoma vaccines

 CRC vaccines

 NCSLC (mage3 etc..)

 IMMUNOGENIC DEATH  Chemotherapies (zitvogel, kroermer)

Immunotherapy ‘forever’

For 120.000 $ for 4 injections



Tumor by evolution is “moving target” which 

requires repeated portraits and thus 

sequential biopsies

• Acquired resistance

• Additional mutations

Drug Development 2011



CANCER is a MOVING TARGET

MOLECULAR MEDICINE



2001 2003 2005 2007 2009

Whole

tumor
Tissue Adrenal gland biopsy - -

Vinorelbine

cisplatinum
Treatment Taxol Carbo 

bevacizumab

Pemetrexed Biology guided ?

Surgery T1N1 Adrenal gland + Lung + Bone +

Different Phenotype

Tumor Bank



Tumor Bank

2001 2003 2005 2007 2009

Whole

tumor
Tissue Adrenal gland biopsy - -

Vinorelbine

cisplatinum
Treatment Taxol Carbo 

bevacizumab

Pemetrexed Biology guided ?

Surgery T1N1 Adrenal gland + Lung + Bone +

Tumor Bank



INFRASTRUCTURAL REQUIREMENTS

RESEARCH MENTALITY

RESEARCH LABS

BIOBANKING
Quality SOPs

Interventional Radiology

FUNCTIONAL IMAGING

TRIAL OFFICE



INFRASTRUCTURAL REQUIREMENTS

Molecular Diagnostics Devision

Broad Array of Technologies

Sequencing (various levels)

CTC capcity

Immunologic Array Capacities

(sorting, cloning, kine-arrays, etc)

All OMICS

BIO-INFORMATICS



MOLECULAR PORTRAIT OF CANCER ARRAYS

A system biology approach:

- Sequencing

- CGH

- siRNA

- transcriptome

+/- splicosome, methylome, acetylome, 

metabolome, 

CGH

Mutation

Transcripts

http://upload.wikimedia.org/wikipedia/en/0/0e/Microarray2.gif
http://www.hopkinsmedicine.org/Press_releases/2007/images/cancer.JPG


- Challenge: integrating multiple read-outs

Sequencing gets cheaper but increasing 

complexity poses fundamental and computational 

problems that are very costly

1 patient becomes a series of projects over time



• Integration of Basic Research and Clinical 

Research

• Networks of Clinical and Basic Research 

Institutes

Duplication of Effort

Fragmentation of Research

No single institute can do it all



Duplication of Effort

Fragmentation of Research

No single institute/nation can do it all

Networking is a Must
Regional (Canceropole, etc)

National (INCA, FNCLCC, etc)

International

Bilateral 

Multicentric

Consortia

Descartes, Pentagon/Hexagon

EORTC, OECI, EU-FP7/8

WIN



GEOGRAPHICAL DISTRIBUTION       26 EORTC-NOCI INSTITUTIONS



Comprehensive ERA-net like structure for

Fundamental-Translational-Clinical Research 

EUROCAN PLATFORM for TCR



THANK YOU


