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  Premier CCC in Europe  

  Volume of Activity 

 

• + 13000 new patients /yr 

• + 50.000 treatments/yr 

• >10.000 surgical interventions/yr 

• > 200.000 chemotherapies/yr 

• > 200.000 outpatient visits 

 

• 560  beds (including 90 outpatient beds/chairs) 

• 220 specialists FT +  200 PT 

 

• Employees  + 3000 

 

• Budget:   300 millions Euros 

• Research:    70 millions Euros 



  

 Key Clinical Missions  

  

 

• Tertiary / Highly Complex Medicine 

• Rare Tumors ( > 20%) 

• Care integrated with Clinical Research  

(~4000 pts/yr in Clinical Trials) 

 

• Early Drug Development 

– (680 pts included in 2013 : ~20% of CR program) 

 

INTEGRATION of RESEARCH and CARE to 

create TOMORROWS MEDICINE 



   

Clinical RESEARCH 

 

• ~ 4000 patients  expected in clinical trials in 2014 

– 2010: 2166 pts 

 

• 28% of new patients in clinical trials 

– 1/3 Pharma fully sponsored 

– 1/3 Gustave Roussy - led multicenter academic trials 

– 1/3 Gustave Roussy - single institution academic studies 

 

• Early Clinical Trials/Drug Development 

– 2013 Creation of Department of Drug Development 

– Head: Jean Charles Soria 

• In 2010:  226 pts 

• In 2013:  682 pts 



   

 IMPROVE RESEARCH ENVIRONMENT 

 

• 30 Research Groups (Inserm, CNRS, Gustave Roussy) 

• 400 Researchers, 240 Technicians 

 

• Basic Research 

– Research Building 1 and 2 (each 5000 M2) 

– 2013 MolMed TR Research Building 3 (6000M2) 

• Translational Research 

– Additional Laboratories in Hospital Building 

• Tumor Immunology / Biomarkers / Genetics etc.. 



   

  IMPROVE  RESEARCH INFRASTRUCTURE 

Decision December 2011 – Inauguration June 2013 

New Research Building 6000 M2 

• 1 floor for TR / Molecular Medicine 

• 1 floor for 10 new Research Groups (recruited from MSK, 

Harvard, CNIO, Stanford, etc)  

• 1 floor for Biostat/Bioinformatics and Oncology 

Education 



  

 Education 

 

Ecole Doctorale des Sciences de Cancer 

 

• 5000 student hours 

• MD/PhD programs 

• New Medical/Paramedical Professions 

• Onco-Nursing 

 

International programs 

• Mahgreb/ Saoudi Arabia / Gulf 

• Kazakhstan 

• Latin America 

• International MD/PhD program 

 



  CHOOSE Amongst KEY AREAS  

   in Cancer Research 

 
• Omics and Precision Cancer Medicine 

• Immunology/Immunotherapy 

• Epigenetics 

• Haemato/MDS/IPS-Stem cells 

• Cell Death Mechanisms 

• EMT – MET / Plasticity 

• Functional Imaging 

• Bioinformatics and BIG DATA 

• Nanotechnology 

• Radiobiology – New Drugs+RT 

• Prevention 

 



  Choose  

  Research Lead Programs 

• Clinical Research Machine 
~ 4000 pts/yr = ~30% all pts 

– Precision medicine trials +++ 

– Early Drug Development +++ 

 

• Basic Research 
– Cell Death Mechanisms  (Guido Kroemer) 

– Tumor Immunology   (Laurence Zitvogel) 

– Haemato-Oncology   (William Vainschenker) 

 

• Translational Research 
– Precision Cancer Medicine (transversal) 

– Jean Charles Soria / Fabrice Andre (Lung/Breast) 

– Robert/Vagner /Eggermont (Melanoma) 

– Solary / Bernard  (Haemato) 
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and Evolution (time)  



Patient Heterogeneity 
Inter- and Intratumor !! 

Tumor Molecular Heterogeneity 

RAS EGFR MYC MET 



GUSTAVE ROUSSY PCM PROGRAM 

 
Rational Genomics: ‘’Molecular Portraits’’ for 
targeted therapy allocation 
 
Rapid Development through Clinical Trials 
 focus, time pressure, culture, infrastructure 
 
Examples of Current Clinical Trials  
 
Complexity of trials increases rapidly 
 
  



Molecular profiling 

Identification of the molecular 
alteration 

Targeted therapy according 
to the molecular profile 

Tumor Specimen 

Precision Medicine: identify-hit the target 

http://www.pathology.vcu.edu/education/dental2/images/case2-7.jpg


Ongoing clinical programs (SAFIR01, MOSCATO, MSN): 3000  patients within 3 years 

Tumor or metastasis 
Biopsy  

High throughput  
molecular analyses 

(arrays or NGS) 
Targeted therapy 

Overview of the PCM Program 

Short term Developments 

 
Developing algorithm  

For drug sensitivity 
Bioinformatics 

 

New technologies 
NGS, WES 

CTC, circDNA 

Mechanisms of resistance 
 

New targets 

Mid- term perspectives 

Randomized trials 
personalized medicine  

improves outcome 



SAFIR02  

Breast/Andre 

220/600 

Since 2010: Ongoing precision medicine programs 
15 GR-initiated trials (high throughput genomics) 

SAFIR01 

(ANDRE) 

427/427 

MOSCATO 

(SORIA) 

700/900 

SAFIR02 

Lung/Soria 

=/600 

MOST 

preSAFIR 

(ANDRE) 

108/108 

 

SHIVA 

(Letourneau 

 

Pilot study 1st Gener Trials   2nd Gener 

No NGS        NGS    WES 
Randomized trials Sponsor 

Gustave Roussy 
monocentric 

Gustave Roussy/Unicancer 
multicenter 

L Bérard/Lyon 

Curie  

Unified 
Database: 
Pick-up  

the winner 
targets 

2nd generation 
Algorithm for 
Personnalized 

medicine 

WINTHER 

50/200 

Profiler 

MATCH-R(WES) 

(SORIA) 

=/600 

   FUNDING TOTAL  ~50 Million: Fondation GR (10) + Buidling (15), IHU (6),  INCA (6), 
 ARC (3), WINconsort (4),  EU-FP7 (3)  

SPRING 

0/900 

MSN Lung/Mel 

Besse/Robert 

540/600 

Gustave Roussy/WIN 
multicenter 

MOSKIDO 

(Goerger) 

35/80 



SAFIR01 Molecular Screening in  

Breast Cancer 
: 

Which candidate target ? FGFR1 

FGFR2 

FGF4 amp 

NOTCH amp 

Genetic 

instability 

PAK1 ampli 

PIK3CA / AKT / PTEN 

alteration 

VEGFA  

amplification 

Target 

discovery 

Primary endpoint:  

% of patients included  

in phase I/II trial according to the 

profile 

Biopsy of metastatic sites 

Frozen sample 

CGH/hot spot mutations  

(PIK3CA/AKT)* 

 

eligible for phase I 

N= 400 

 

Trial A 

Trial F 

Trial E 

Trial D 

Trial C 

Trial B 

Trials X,Y… 

 
Funded by INCA 
Sanger 30 genes, then NGS 
 



SAFIR 01Trial Design 

targeted therapy 

Target 

identification 

Funded by French NCI 

Sponsor: UNICANCER 

Pre-SAFIR 

N=108 

PD 

18 centers 

5 platforms 

André et al ESMO 2012, Lancet Oncol 2014 

Whole genome array 
CGH 

hot spot mutations 
(PIK3CA/AKT) 

Primary Objective: 

%patients  treated 

according to the 

molecular profile 

SAFIR01 

Metastatic breast cancer 

Biopsy of metastatic sites 

Frozen sample 

 

No PD under treatment 

N=400 



High level of expectation 

André ESMO 2012 

Inclusions 

Recruitment completed between May 2011 and August 2012 



Molecular alterations 

Targetable alterations 

Rare alterations 
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André et al, Lancet Oncology 2014 
 IN THE END ONLY 12% gets 

targeted therapy 



MOSCATO: MOlecular Screening  

for CAncer Treatment Optimization 

Histological 

analysis B
io

p
sy

 

Molecular analysis 

CGH, NGS --- WES 

Gene-panel sequencing 

21 – 14  calendar days 

CGH+NGS - WES 

phase I candidates 

TARGET IDENTIFIED IN 45-50% 

Targeted therapy in 20-25% 

700 / 900 PATIENTS IN 2 Years 



Ongoing clinical programs (SAFIR01, MOSCATO, MSN): 3000  patients within 3 years 

Tumor or metastasis 
Biopsy  

High throughput  
molecular analyses 

(arrays or NGS) 

Targeted therapy: 
In the context  

of phase I/II trials 

Overview of the  

Molecular Medicine Program 

Short term Developments 
 

Developing algorithm  
for drug efficacy 

 
Bioinformatics 

 
 

New technologies 
NGS, WES 

CTC. circDNA 

Mechanisms of resistance 
 

New targets 

Mid- term perspectives 

A randomized trial: 
personalized medicine  

improves outcome 



Biopsy metastatic site: 
NGS 

Array CGH 

Chemotherapy 
4 cycles 

No 
alteration Followed up but not included 

R 

Targeted therapy 
According to  

Molecular alteration 

EGFR TKI  if SCC 

No PD metastatic NSCLC fisrt 
line chemotherapy 

 

RANDOMIZED TRIAL:    SAFIR 02 LUNG 

All histologies 

Pemetrexed if Non-SCC 
Molecular 
alteration 
Excluding 
EGFR mut and 
ALK trl 



Genetic abnormality Gene location 
Squamous Cell 

Carcinoma 
Adenocarcinoma 

Therapeutic 

intrevention 

PIK3CA amplification[ 3q26.3 33% 6% 
AZD2014 

(TORC1/2) 

FGFR1 amplification[ 8p12 22% 1% 
AZD4547 

(FGFR) 

PTEN mutation 10q23.3 10% 2% 
AZD8186 (PI3Kbeta) 

MET amplification 7q31.1 3-21% 3-21% Volitinib 

PTEN loss 10q23.3 8-20% 8-20% 
AZD8186 (PI3Kbeta) 

KRAS mutation[ 12p12.1 6% 21% 

AZD6244  

(MEKi)?? 

Or combo with 

AZD2014 

LKB1 mutation 19p13.3 5% 23% 
AZD2014 

(TORC1/2) 

HER 2 amplification 17q11.2-q12; 17q21 3-5% 5-9% 
AZD 8931  

(pan-HER) 

PIK3CA mutation 3q26.3 3% 3% 
AZD2014 

(TORC1/2) 

RET translocation 10q11.2 2 % 1 % 

AZD6474 

(VEGFR, EGFR, RET) 

BRAF mutation 7p34 2% 1-3% 
AZD6244  

(MEKi) 

AKT1 mutation 14q32.32 1% Very rare 
AZD5363 

(Akt) 

MET mutation 7q31.1 1% 2% Volitinib 

HER2 mutation 17q11.2-q12; 17q21 1% 2% 
AZD 8931  

(pan-HER) 

Get COMPLETE PIPELINES 



Biopsy metastatic site: 
NGS 

CGH: 51 alterations 

Chemotherapy 
6-8 cycles 

No 
alteration Followed up but not included 

R 

Targeted therapy 
According to  

Molecular alteration 

Chemotherapy 
continuation  

No PD metastatic Breast 
cancer patient 1st or 

2nd line 

RANDOMIZED TRIAL:    SAFIR 02 BREAST 

Molecular 
alteration 
Excluding 
HER2 



WIN Consortium Trial deals with ALL patients 

TRANSCRIPTOME and Algorythm for ARM B  



Program PCM* 

* Personalized Cancer Medicine 

1330  

Molecular 

Portraits  

in 2.5 yrs 



SAFIR02  

Breast/Andre 
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Since 2010: Ongoing precision medicine programs 
15 GR-initiated trials (high throughput genomics) 
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Pilot study 1st Gener Trials   2nd Gener 
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   FUNDING TOTAL  ~50 Million: Fondation GR (10),  MCM Building (15),  IHU (6),   
 INCA (6), ARC (4), Philanthropia (2),  WINconsort (4),  EU-FP7 (3)  

SPRING 
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THE MELANOMA PARADIGM 

 

 MUTATION DRIVEN DRUG DEVELOPMENT 

 

 INNOVATIVE      

IMMUNOMODULATION 
 



BREAKTHROUGH ACTIVITY IN 

STAGE IV MELANOMA  
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CTLA-4    and PD1/PDL1  

T cell 
Tumor cell 

MHC 
TCR 

PD-L1 PD-1 

- - - 
T cell 

Dendritic 

cell 

MHC 
TCR 

CD28 

B7 CTLA-4 
- - - 

Activation 

(cytokines, lysis, proliferation,  

migration to tumor) 

B7 
+ + + 

+ + + 

CTLA-4 Blockade (ipilimumab tremelimumab) 
 

PD-1 Blockade (nivolumab, lambrolizumab) 

anti-CTLA-4 

 

anti-PD-1 

Mostly PERIPHERAL 

Tumor Microenvironment  

+ + + 

PD-L2 PD-1 

anti-PD-1 

 

- - - 

Mostly CENTRAL in LNN  



Single agent Pembrolizumab (anti-PD1) 

or nivolumab + ipilimumab 

Individual Patients Treated with Lambrolizumab
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  Overall Survival for Concurrent Therapy  

  Ipilimumab +Nivolumab by Dose Cohort             
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2 Yr OS 88% 
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2 Yr OS 50% 

2 Yr OS 79% 

Concurrent Cohorts 1-3 (n=53) 

Nivo 0.3 mg/kg + IPI 3 mg/kg (n=14) 

Nivo 1 mg/kg + IPI 3 mg/kg (n=17) 

Nivo 3 mg/kg + IPI 1 mg/kg (n=16) 

Nivo 3 mg/kg + IPI 3 mg/kg (n=6) 

1 Yr OS 94% 

1 Yr OS 85% 

1 Yr OS 57% 

 

Survival at 1 yr  from 25%  to  90% 

 

Survival at 2 yr  from 12 % to  80% 

 

Survival at 5 yr  from   3%  to > 50% ? 

  ( Sznoll et al, ASCO 2014) 



LANDSCAPE next clinical trials 

• Breaking Tolerance will get Nobel Price 

 

• Immuno combos will dominate drug development for the 

next 5-10 years 

 

• Breaking tolerance is the key prerequisite 

• Inhibitor–agonist combos is next step 

 

• Multidrug class combos and multimodality combos may be 

guided by immunogenic cell death prerequisite 

 

 

 

34 



Immunogenic Cell Death 

(Zitvogel & Kroemer) 

Multiple mechanisms of synergy between the different treatment modalities 

35 

Uploading of antigen 

processing machinery 

CD8 T-cell Adhesion molecules 

(CAM-1) and death 

receptors (FAS) 

Peptide pools 

Vascular normalisation 

T-cell initiation 

Cytokine release 

CD8 T-cells 

T-cell function 
MDSC 

Treg cells 

Activation of apoptosis 

Blockage of cell cycle 

TAA 

Upregulates MHC-1 

Adhesion molecules/ 

death receptors 

APM 

CD8 T-cells 

(homeostatic peripheral 

expansion) 

MDSC 

Treg cells 

M2 macrophages 

TAA cross-

presentation 

CD8 T-cells 

Effector immune infiltrate 

Release of tumour 

antigens (cascade) 

Translocation of 

calreticulin 

Radiation 

Chemotherapy Targeted therapies 

Dendritic cell 

Upregulation of MHC-1 

Adapted from Hodge JW. Semin Oncol 2012;39(3):323–339; Drake CG Ann Oncol 2012;23 Suppl 8:viii41-6; Ménard C, et al. Cancer Immunol Immunother 
2008;57:1579-87; Hannani D, et al. Cancer J 2011;17:351-358; Ribas A at al. Curr Opin Immunol 2013:25:291-296. 



    

  PRIORITIES GUSTAVE ROUSSY 
 

• FIND THE MONEY 
 

• IMMUNOTHERAPY PROGRAM  
– Immunotherapist-Scientists (25-75) 

– Immunomonitoring platform + immunosignature programs 

– Combo academic trials / immunogenic cell death guided 

 

• PRECISION CANCER MEDICINE PROGRAM 
– As shown 

– Tumor priority programs: Lung-Breast-Melanoma-Hemato 

 

• HAEMATO-ONC 

– Vainchenker/Solary Lab – integration clinical programs  

 

• CONSORTIA               
  -   Unicancer / WIN / Cancer Core Europe 

 

• From CCC to CANCER CAMPUS 

 



   WIN CONSORTIUM 
 

 

• Gustave Roussy – MD Anderson Initiative 
– Legal Office @ Gustave Roussy 

• Academic Members 
– Europe: Gustave Roussy , Cambridge, DKFZ, VHIO, Istituto Tumori Milano, e.o. 

– USA: MDAnderson, MSKCC, Jefferson, UCSD 

– Canada: McGill, Pr Margaret 

– Asia: Fudan, AsanMC, YonseiMC, Singapoure, Mumbai 

– Middle East: Hadassah, Sheeba, Ben Gurion, KHCC 

• PHARMA 

– Pfizer, AstraZeneca, Takeda (millenium), Novartis, Lilly, e.o. 

• TECH/Diagnostics 

– Agilent, LifeTech, GE, Oracle, e.o.  

• PAYORS 
– Blue Shield / Blue Cross 

• Patient Organizations 

– Various 

• Cancer Organizations 
– CRUK, EORTC, e.o. 

 



CANCER CORE EUROPE 



CANCER CORE EUROPE 

 

VIRTUAL  E-HOSPITAL 
 60.000 New pts/yr, 250.000 pts treated, > 1 Million consultations 

 

• COMMON SOPs  

– (tissue procurement, biobank, functional imaging, molecular 
screening methods, bioinformatic pipelines, etc) 

 

• SHARE DATA (common data bases) 

  

• DEVELOP PRECISION MEDICINE 

– Innovative Trials, attractive partner for pharma/biotech etc  
              - 

• OUTCOME RESEARCH 

 



Comprehensive Cancer Center 

Towards a Cancer Campus 
 

Alexander EGGERMONT. MD, PhD 
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From CCC to CANCER CAMPUS 

At Cross Road of the Two most important Metro Lines (2018) 

 



42 Gustave Roussy Cancer Campus Grand Paris 

2025 


