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Major successes in clinical oncology came from an 

in- depth understanding of the biology of the tumor 
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 Leukemia CML,CMML, HES

 Sarcoma GIST, DFSP, PVNS, IMT, WPLPS

 Melanoma KIT or BRAF mutations

 NSCLC HER1 or Alk or DDR2 mutations

 BCC, Medulloblastoma Hh pathway alterations 

 Breast Carcinoma HER2, BRCA1

 Gastric adenocarcinoma HER2 amplification

 Renal cell carcinoma VHL loss..

 …

Target the histotype?

The histotype, the driver mutation, the drug
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 KIT GIST, Melanoma, ALL, Mast.

 PDGFR CMML, HES, DFSP

 Alk NSCLC, IMT, Neuroblastoma?

 HER1 NSCLC, HN?

 HER2 Breast Ca, Gastric Ca

 Hh BCC, Medullo, chondroS

 VHL/HIF1A/VEGF RCC, NET

 mTOR (TSC/PI3K/Akt) RCC, NET, Breast Ca

 BRAF MMM, other BRAF mut?

Target the primary mutation?

The histotype, the driver mutation, the drug
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Imatinib KIT, PDGFR,CSF1R,+ GIST, MMM, ALL, Mast.
CMML,HES,DFSP, others?

Crizotinib Alk, Met,+ NSCLC, IMT, GC, others?

Trastuzumab HER2 BC,GC, others?

Erlotinib HER1 NSCLC, others?

Sunitinib KIT,PDGFR,VEGFR,RET,+ RCC, NET, others?

Vemurafenib BRAF MMM, others?

Everolimus mTOR RCC,NET,Br.Ca, others?

Target the primary mutation?

The disease, the driver mutation, the drug
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Major successes in clinical oncology came from an 

in-depth understanding of the biology of the tumor 



Translational research in oncology research 

From empiric to cosmetic  to integrated translational research 

 The tumor cell 
 
 
The surrounding cells 
 
 
The patient 
 

 

 



Mechanisms of response to IL-2 in RCC 
Intracrine, paracrine, endocrine roles of IL-6 

Endocrine? 

 

Paracrine 

 

Autocrine 

 

Intracrine 



Mechanisms of response to IL-2 in RCC 
Intracrine, paracrine, endocrine roles of IL-6 

Endocrine 

 

Paracrine? 

 

Autocrine 

 

Intracrine 
Reversion with anti-cytokine 

Abs anti -IL-6 & anti M-CSF 

All IL-6+tumors 
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Mechanisms of response to IL-2 in RCC 
Intracrine, paracrine, endocrine roles of IL-6 and VEGF 

Endocrine 

 

Paracrine 

 

Autocrine 

 

Intracrine 



Translational research in oncology research 

From empiric to cosmetic  to integrated translational research 

 The tumor cell 
 
 
The surrounding cells 
 
 
The patient 
 

 

 



Cytokine as growth factors in NHL and breast Ca 



What is a good target? 

Expression Possible target 

Expression + activation Promising target 

Expression + activation + mechanism A major target 

Expression + activation + mechanism + drug Clinical trial 



Lineage  

Gene expression 
Biomarkers shared  

across lineages 



Towards a major fragmentation  

of nosological entities 

Damien Hirst  

« 1-bromoadamantane »  

« Acivicin » 

« Arginosuccinic acid » 



Adipocytic tumours 

 Well deifferentiated / dedifferentiated liposarcoma 
 Myxoid / round cell liposarcoma 
 Pleomorphic liposarcoma 
 ….. 
Fibroblastic / myofibroblastic tumours 

 Fibromatosis (desmoid) 
 Solitary fibrous tumour / haemangiopericytoma 
 Low grade myofibroblastic tumour 
 Infantile fibrosarcoma 
 Adult fibrosarcoma 
 Mixofibrosarcoma 
 ….. 
So-called fibrohistiocytic tumours 

 Pleomorphic MFH / Undifferentiated pleomorphic sarcoma 
 ….. 
Smooth muscle tumours 

 Leiomyosarcoma 
 ….. 
Skeletal muscle tumours 

 Embryonal rhabdomyosarcoma 
 Alveolar rhabdomyosarcoma 
 Pleomorphic rhabdomyosarcoma 
Vascular tumours 

 Epithelioid haemangioendothelioma 
 Angiosarcoma of soft tissue 
 ….. 
Chondro-osseous tumours 

 Mesenchymal chondrosarcoma 
 Extraskeletal osteosarcoma 
Tumours of uncertain differentiation 

 Synovial sarcoma 
 Epithelioid sarcoma 
 Alveolar soft part sarcoma 
 Clear cell sarcoma of soft tissue 
 Extraskeletal myxoid chondrosarcoma 
 Extraskeletal Ewing tumour 
 Desmoplastic small round cell tumour 
 Extra-renal rhabdoid tumour 
 Malignant mesenchymoma 
 Neoplasms with perivascular epithelioid cell differentiation (PEComa) 
 Intimal sarcoma 

 

 

Fragmentation 

    >50 different histotypes  

    AND molecular  subtypes 

    2013 classification 

 

Even for rare tumors… 



Soft Tissue Sarcomas 

        EFT                   RMS                      LMS                   LIPOS            

     ANGIOS        HAEMANGIO       DESMOID              GIST 



Connective tissue tumours 
• Sarcoma with translocations           ~15% 

• Ewing, DFSP, Synovial sarcomas,... 
 

• Sarcoma with kinase mutations            ~15% 

• GIST, few Angiosarcomas 
 

• Sarcoma with tumor suppressor gene inactivation        ~10% 

• MPNST NF1, Rhabdoid tumors- INI1, PEComas TSC... 
 

• Sarcomas with chromosome 12q14-15 amplification      ~15% 

• WD/DDLPS, intimal sarcomas, LG OS... 
 

• Sarcomas with complex genetic alterations         ~50% 

• Pleomorphic sarcomas, LMS, ... 
 

• Low grade or locally agressive 

• Desmoid tumors    beta catenin or APC mutation 

• Giant cell tumor of the bone  ? (RANK involved) 

• Giant cell tumor of the soft part (PVNS) translocation  
 

 
 



Fragmentation even in rare diseases 

 

ESMO 2012

Median PFS 

(months)
6 / 19

3-year estimate 

(%)
5 / 17

P value 

(logrank test)
0.017

KIT exon 9 mutants (10% of patients)

KIT exon 9 mutants: 400 mg / 800 mg

Other patients: 400 mg / 800 mg

0 1 2 3 4 5
0

10

20

30

40

50

60

70

80

90

10

0

Years

Dose Adjuvant

KIT Exon 11  Im 400 +

KIT exon 9  Im 800 +

PDGFRA

Non D842V Im 400 +

D842V:  0 0

KIT/PDGFR WT Im 400 +/?

NF1 ?/Im 400    +/?

SDHB ?/Im 400    +/?
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Pediatric ? ?

GIST are at least 10 diseases



PDGFRA GIST in advanced phase 

Characteristic N % 

Total 58 100 

Gender     

 Male 34 58,6% 

 Female 24 41,4% 

Primary tumor location   

 Stomach 40 69,0% 

 Small bowel 7 12,1% 

 Peritoneum/Mesentery 2 3,4% 

 Rectum/Anus 1 1,7% 

 Other 4 6,9% 

 Unknown 4 6,9% 

KIT/CD117 expression   

 Positive 38 65,5% 

 Negative 7 12,1% 

 Unknown 13 22,4% 

Type of mutation   

 Exon 18 D842V substitution 32 55,2% 

 Other exon 18 mutation 17 29,3% 

 Exon 12 mutation 8 13,8% 

 Exon 4 mutation 1 1,7% 

Metastatic sites   

 Liver 36 62,1% 

 Peritoneum  33 56,9% 

 Liver & periotneum 15 25,9% 

 Other 15 25,9% 

WHO PS   

 0 28 48,3% 

 1 19 32,8% 

 2 2 3,4% 

  Unknown 9 15,5% 

Table 1: Patients' Characteristics. 

 

 

Response D842V*   
Non-D842V 

Exon 18   Exon 12   Exon 4   Overall* 

 N %   N  %   N %   N %   N % 

CR 0 0%   1 6%   1 13%   0 -   2 4% 

PR 0 0%   4 24%   3 38%   1 -   8 14% 

SD 10 32%   10 59%   3 38%   0 -   23 40% 

PD 21 68%   2 12%   1 13%   0 -   24 42% 

Table 2: response rate to imatinib per group of PDGFRA mutation and overall. (*): one patient 
with a D842V-mutant GIST died of gastrointestinal hemorrage before his first assessment and was 
therefore not evaluable for response. 

 

  

P. Cassier, E Fumagalli, P Rutkowski, P Schoffski, M Van Glabbeke, M Debiec Rychter, JF Emile, F Duffaud, J Martin, B Landi,  

A Adenis,  F Bertucci, E Bompas, S Leyvraz, I Judson, J Verweij, P Hohenberger, P Casali, JY Blay (unpublished data) 



Intracellular localization of mutated & activated KIT 

receptors 

Tabone-Eglinger et al 2008 



Timely proof of  require international 

collaborations 



MCSFR inhibitors in PVNS  with t(1,2) 
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• Case report in 2008 

• (Ann Oncol 2008) 
 
 
 
 
 

• Retrospective study 2011 

• (Cancer 2011) 
 
 
 
 
 

• Prospective study 2012 

• (Proc ASCO 2012) 
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Figure: Response to imatinib in PVNS



Genomic characterisation and cellular 

models are required 



Ewing cells depend on the IGF1 pathway 

IGF1 inhibitors as potential targeted therapy in ES ? 

 

Delattre 2003, Prieur 2004 

http://mcb.asm.org/content/vol24/issue16/images/large/zmb0160443160005.jpeg


Ewing sarcoma and  IGF1R Ab 
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Nuclear staining  for IGF1R:  

a biomarker for response in sarcoma? 

Asmane I, Blay JY, AACR 2012 
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Nutlin 3a (RG7112) in Liposarcoma with MDM2 amplification

• MDM2 inhibition in human tumors 

activates p53, arrests cell proliferation, 

and induces apoptosis

• This proof of mechanism study in 

patients with LPS demonstrates:

– Pharmacological p53 activation by an 

inhibitor of the p53-mdm2 interaction

– Post-treatment Increases in p53, p21, and 

mdm2 levels 

– Exposure-related increases in MIC-1 

levels

– Post-treatment decreases proliferation as 

measured by change in Ki-67 

– Exposure-related induction of apoptotic 

signals

– While not designed as an efficacy study, 

early signs of clinical activity included:

• 1 PR after a single cycle

• 13 SD

• This study also supports the feasibility of 

multiple biopsies in patients with 

liposarcomas eligible for surgery

D
e

n
s

it
y
 o

f 
T

U
N

E
L

 p
o

s
it

iv
e

 c
e

ll
s

 (
m

m
2
) 

C
h

a
n

g
e

 f
ro

m
 b

a
s

e
li

n
e

MIC-1 C1D8

Mean change from baseline

= single patient

Slope of regression 

line

P = 0.0012



Translational research in oncology research 

From empiric to cosmetic  to integrated translational research 

 The tumor cell 
 
 
The surrounding cells 
 
 
The patient 
 

 

 



Lymphopenia and cancer 

Lymphopenia

Toxicity of 

chemotherapy

Survival
-Breast Ca

-Sarcoma

-NHL

1- FN
(Blay et al JCO 1996)

- CT HR

- Lymphopenia d5 or d1

2 - Grade 4 Anemia 
(Ray-Coquard et al JCO 1999)

- Hb < 12

- Lymphopenia

- PS > 1

3 - Grade 4 thrombopenia 
(Ray-Coquard et al Blood 1998)

- Plt < 150

- CT HR

- PS > 1

- Lymphopenia

Death at 31 d
(Ray et al Br J Cancer 2001)

- Lymphopenia

- PS > 1

Toxic death

N=1997 pts

Deaths:

- 20% at 31 d

- 48% at 3 mos



Lympho-Divpenia predicts overall survival

Tredan et  al 2012, Manuel et al 2012
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From empirical to rational treatment of human cancers 

cells and their stroma 

•Genomic characterisation : opportunities and challenges 

 

•Functional assays / in vivo models 

 

•Fragmentation of nosological entities: lineage matters! 

 

•The fragmented small groups of tumors are challenging for clinical 
research 

 

•Novel dimensions of complexity:  

• International legal requirements 

•Health economics  
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S.Patel, R. Benjamin,T. Nishida, D. Thomas, J. Martin, J Garcia… and many others 
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Understanding the biology is as important as 

molecular characterisation 

The examples of cytokines and growth factors 



Challenges of targeted therapeutics 

Ineluctable emergence of resistance? 

 

Endless fragmentation of nosological entities. 

 



Cells of the stroma are guilty by association and 

need to be treated accordingly 

A contrasted role of the immune system 

 

Promoting tolerance 

 

Quantitativeluy and qualitatively altered. 

 

 

 

 



Rare tumors of 2012 are models for the future rare 

tumors.  

The fragmented small groups of tumors are challenging for clinical research  

 




