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 I provided consultations for Astra-Zeneca, Bristol-Myers 

Squibb, Boehringer–Ingelheim, Clovis Oncology, Eli Lilly 

Oncology, F. Hoffmann–La Roche Ltd, Novartis, Merck, 

MSD, Pierre Fabre and Pfizer. 
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Disclosure slide 
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Préambule 

•! Médecine 

–!Personnalisée 

–! Individualisée 

•! Médecine de précision 
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Une question ancienne 
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Agenda 

•! Pharmaco-génomique 

•! Pharmaco-cinétique 

•! Pharmaco-génétique 

•! Perspectives 
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Le cancer du poumon 

Sant M. et al. (Eurocare 5) - ESMO® 2015 – Abs. #LBA1 

Testis 

Thyroid 

Skin 
melanoma 

Prostate Breast 
(woman) 

Urinary 
bladder 

Cervix  
uteri 

Non 
Hodgkin 

lymphoma 

Colon Rectum Ovary Stomach Gallbladder Lung 

Hodgkin’s 
lymphoma 

Corpus uteri SBLL/CLL Kidney Larynx Colon 
rectum 

Head and 
neck 

Plasma cell Brain AML 

Liver 

Esophagus Pancreas 
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Alexandrov L, Nature 2013 

Mean number of genetic alteration / tumor 



Objectif de la cancérologie moderne 
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La première démonstration 
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Examples of EU’s LC genotyping programs 
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Institutions-based 

Stratified 
Medicine 
Program 

Institutions-based 

Institutions-based 



Un profil moléculaire … pour tous 
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Available at www.ecancer.fr 

•! 28 platforms (2006) •! 10 biomarqueurs de 
routine (+ 6 émergents) 

* i.e. Regional molecular genetics centers  



Profil moléculaire et C. du poumon (2015) 
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Cancer Molecular Target Treatment 

Lung 
 
Non-sq 
NSCLC 

Programme INCa 

EGFR mutations  

(activating and resistant) 
1stG: EGFR-TKIs 
3rdG: AZD9291, CO1686 (ATU) & trials 

EML4-ALK transloc. Crizotinib 
Ceritinib (ATU), Clinical Trials 

ROS1 rearrangement Crizotinib 

KRAS mutations Clinical trials 

HER2 ex20 mutations HER2 inhib, Clinical trials 

BRAF mutations Vemurafenib (Acsé), Clin. trials 

MET mutations/amplification Crizotinib, Clinical trials 

Available at www.ecancer.fr 
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Biomarkers France 

Barlesi et al, Biomarkers France, Lancet 2015 (in press) 
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Biomarkers France 

Barlesi et al, Biomarkers France, Lancet 2015 (in press) 

67/89::/-89:8;89<=./



La précision jusqu’où ? 
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http://www.phgfoundation.org 



Sampling? 
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•! <",2M(1&"$3$%(D(0.#C(!"#$%&'(NJKEOP(
9,*I"&Q%&( G.I)%&(*R(

B%'B'(
G*#(,#B%&1&%B")2%(NSP(

>?@7/3+%/ ABCB<=/ <98(
DEF/#,"##"10G/ H<C<=H/ HB9I(
F7DJ/3+%/ AACKL</ :9K(
M7D@/3+%/ A8CH88/ <9K(
6>7A/3+%/ H:C<IB/ H89H(
NOBF/3+%/ H:CB:L/ H89I(

*, mainly assessed by FISH only at this time (2013) 

Available @ www.ecancer.fr 

G*#(,#B%&1&%B")2%(NSP(

<98
HB9I
:9K
<9K
H89H
H89I



EGFR TKI (1G) acquired resistance 
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Cortot A & Janne PA, Eur Respir Rev 2014;  

Janne P et al, NEJM 2015 
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Sampling? 

vs 

Antoine Hollebecque et al, EORTC NCI AACR 2013; Douillard JY et al, J Thorac Oncol 2014 



Diagnostic sur ADN circulant 

"#$%&'()'*$'+,-.!/+)0$01.!2!345-,*5#%)!6++07,%0+(!
689:;"!<=>>!?!@;/A!
",-(5'$$5!B!C-,+)5!

Tomasini et al, submitted 

A B

Patiente 76 ans, ATCD vasculaire cérébral 

Etat général dégradé (PS 4), pas d’examen invasif possible 

ADN circulant: mutation EGFR del 19 

Baseline After 6 wks of EGFR TKI 
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Profil moléculaire et C. du poumon: résultats 

Barlesi et al, Biomarkers France, Lancet 2015 (in press) 
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Molecular profiling of cancer 

Kostenko A et al. - ESMO® 2015 – Abs.  
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High througpout molecular genotyping 

Images: CGH and NGS analyses from the SAFIR lung Unicancer IFCT trial  
PIs: JC Soria / F Barlesi 

Images: CGH and NGS analyses from the SAFIR lung Unicancer IFCT trial  
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How large should be the analysis? 

Ferte C et al, AACR 2014 
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How deep should be the analysis? 

Yu HA et al, Ann Oncol 2014 
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How deep should be the analysis? 

N@J/2P/>?@73+%/Q"),1%(/R/S,/12T2/
U:K8V/3+%")21/WX/'B"#>"&>('%-.%#$,#C(

-H9L/321%Y(./

N@J/2P/>?@73+%/Q"),1%(/R/S,/12T2/
U:K8V/3+%")21/WX/+,C+2M('%#',3H%(

B%$+#,$'(-=9:/321%Y(./

Yu HA et al, Ann Oncol 2014; Su KY et al, J Clin Oncol 2012 



PD-L1 expression (example) 

Herbst R et al, Nature 2015 
@5+D-5!&E:((,'(!F-G)0)5(!5+!@,+)G-0$01'5!

!&5!",-(5'$$5!@:F@"!@H6FA!
",-(5'$$5!B!C-,+)5!



PD-L1 expression (heterogeneity) 

Kerr K et al, J Thorac Oncol (in press) 
@5+D-5!&E:((,'(!F-G)0)5(!5+!@,+)G-0$01'5!

!&5!",-(5'$$5!@:F@"!@H6FA!
",-(5'$$5!B!C-,+)5!
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PD-L1 expression (prediction/POPLAR) 

Vansteenkiste  J. et al. - ESMO® 2015 - Abs. LBA 14 

0,2 1 2 

 ITT  N=287 

 TC0 and IC0     92 (32%) 

 TC1/2/3 or IC1/2/3  198(68%) 

 TC2/3 or IC2/3  105(37%) 

 TC3 or IC3   47(16%) 

 Sous-groupe  n(%) 

0.73 

1.04 
0.59 

0.54 

0.49 

Median OS (95% Cl), mo 

Atezolizumab 
n=144 

Docetaxel 
n=143 

15.5 (9.8, NE) 11.1 (6.7, 14.4) 

15.1 (8.4, NE) 7.4 (6.0, 12.5) 

15.5 (11.0, NE) 9.2 (7.3, 12.8) 

9.7 (6.7, 12.0) 9.7 (8.6, 12.0) 

12.6 (9.7, 16.4) 9.7 (8.6, 12.0) 
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Target(s) choice(s) 

Chen Z et al, Nat Rev Cancer 2014 



Target(s) choice(s)? 
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Target(s) choice(s) 

RCPbiomol@ap-hm.fr ; Coordination  F Barlesi, S Garcia, C Mascaux, L Ouafik  

Biologists 

Pathologists 

Oncologists 

Molecular 
Tumor Board  

Bio-
mathematicians 
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Centres Labélisés INCa de Phases Précoces 
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IFCT – Unicancer SAPHIR02L trial 

Stage IV 
NSCLC 
No EGFRm 
No ALK 

Fresh 
biopsy @ 2 
cycles max 
•! CGH 
•! NGS 

@ 4 cycles 

No molecular alteration or 
Progression 

Bioguided Rx 
(AZ pipeline: AZD2014, 
AZD4547, AZD5363, AZD8931, 
selumetinib, vandetanib) 

Standard Cx 
PMX (nSQ) 
ERL (SQ) 

R Until PRG 

Pis JC Soria / F Barlesi 
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Turn around time: MOSCATO trial (G Roussy) 

;@0T!U0VW(A!WTTGXG?(

!?Y(V&&"M(Z(G?A(

!0XGX!V0(
<T!XAX@G(

",I!A>!),$5+&,-!&,.(!

8WTAY([U;@W(
(

9X@=A\((((((((((=V[Y@0@?X!V0((
(((((((((((((((((((((((!@G[W@0(

[WTV[;TG[(
9X@=A\((((((((((=V[Y@0@?X!V0((

;%>,"#(E](>"M'(NFLS(!X/(^_OL(>"M'P(

Hollebecque A et al, ASCO 2013 
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Turn around time: Match trial (NCI) 

Tissue Fixation 
Path Review 

Nucleic Acid  
Extraction 

Library/Template Prep 

Sequencing , QC Checks 

Clinical Laboratory aMOI Verification   

Biopsy Received 

1 DAY 

1 DAY 

1 DAY 

1 DAY 

3 DAYS 

10-14 days Treatment Selection 

Tumor content >70% 

DNA/RNA yields > 20 ng 

Library yield > 20 pM 
Test fragments 
Total read 
Reads per BC 
Coverage 
NTC, Positive, Negative Controls 
 

Centralized Data Analysis aMOIs identified 



"#$%&'()'*$'+,-.!/+)0$01.!2!345-,*5#%)!6++07,%0+(!
689:;"!<=>>!?!@;/A!
",-(5'$$5!B!C-,+)5!

Turn around time: experience in France 

•! Daily practice (standard sequencing) 

–!Bringing the sample to the lab(s): 8 days  

–!Report of analyses results: 11 days 

•! SAFIR 02 lung trial (NGS and CGH) 

–!Maximum of 6 wks to get the MTB decision 

–!To date: less than 0.5% failure rate 
Barlesi et al, Biomarkers France, Lancet 2015 (in press); Unicancer, data on file 
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Targeted drugs access 

Hollebecque A et al, ASCO 2013 
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Agenda 

•! Pharmaco-génomique 

•! Pharmaco-cinétique 

•! Pharmaco-génétique 

•! Perspectives 



Un nouvel outil de personnalisation 

Gao et al, J Clin Oncol 2012 



Hamilton, CCR 2006  

Impact du tabac sur la dose de médicament 
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Kobayashi H et al, Clin Lung Cancer 2015 

Impact de la dose sur la toxicité 
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Kobayashi H et al, Clin Lung Cancer 2015 

Impact de la dose sur la toxicité 
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Impact de la dose sur l’efficacité 

•! Variabilité (PK) 

Barlesi F / Ciccolini J, en cours 

Inter-patient variability 
242% (Cmax) and 133% (Ctrough) 

N=11 



Courtesy Joseph Ciccolini, presented at AACR 2014 

Impact de la dose sur l’efficacité 
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Impact de la dose sur l’efficacité 

•! Dose optimale: drug monitoring? 

Jain R, J Clin Oncol 2013 
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Impact de la dose sur l’efficacité 

•! Concept de normalisation vasculaire 

Serdjebi C/Ciccolini J, Lab Pharmacocinétique SMARTc, Inserm S_911 H460 Lung Cancer model 



La précision jusqu’où ? 

"#$%&'()'*$'+,-.!/+)0$01.!2!345-,*5#%)!6++07,%0+(!
689:;"!<=>>!?!@;/A!
",-(5'$$5!B!C-,+)5!

https://adrafinil.com 
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Agenda 

•! Pharmaco-génomique 

•! Pharmaco-cinétique 

•! Pharmaco-génétique 

•! Perspectives 



Avons-nous tous le même métabolisme ? 
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Courtesy Joseph Ciccolini, presented at AACR 2014 

Impact des caractéristiques génétiques 

1772CC

1772CT
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Avons-nous tous le même métabolisme ? 

Ciccolini et al, J Clin Oncol 2010 
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Agenda 

•! Pharmaco-génomique 

•! Pharmaco-cinétique 

•! Pharmaco-génétique 

•! Perspectives 



Améliorer encore la précision 

Ciccolini et al, Nat Rev Clin Oncol 2011 
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Conclusions 

•! Médecine personnalisée 
–!Faisable pour tous, partout 
–! Impact réel sur la survie des patients 

•! Limites de développement  
–!Hétérogénéité tumorale 

•! Prise en compte autres facteurs 
–!Monitoring des médicaments ? 
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Lung Cancer Molecular Biology Masterclass 

•! 20 participants max.* 
•! Principes 

–! Matin: formation technique théorique 
–! Après midi: manips laboratoires 

•! Faculty 
–! J Mazieres 
–! G Zalcman 
–! J Ciccolini 
–! MS Tsao 
–! F Cappuzzo 
–! M Beau-Faller 

02-04 DEC 2014 

masterclass@atout-
org.com 

–! J Cadranel 
–! P Hofman 
–! S Lantuejoul 
–! D Adam 
–! F Sheperd 
–! C Massard 

C./"75,9.D."*.)"E#&(.&*95,*+$0*+#.%5.FG%5(&*'H.E&0#01&'95'H.,5')0*'+E#5'.&*%"'9,&5#'H.59(..
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•! Oncologie Multidisciplinaire AP-HM 
–! Laurent Greillier 
–! Pascale Tomasini 
–! Celine Mascaux 
–! Marjorie Baciuchka 
–! Marie Eve Garcia 
–! Clothilde Fournier 

•! Equipe de Recherche Clinique 
–! Julie Biemar 
–! Maryline Blanchon 
–! Christelle Deschamps 
–! Sandrine Jourdan 
–! Rocqya Nouar 
–! Fabienne Palmerini 
–! Aurélie Roger 

•! Chirurgie Thoracique 
–! Pascal Thomas 
–! Christophe Doddoli 
–! Benoit Djourno 
–! Deplhine Trousse 
–! Geoffrey Brioude 

•! Endoscopies et Radiologie 
–! Jerome Soussan 
–! Caroline Prost 
–! Hervé Dutau 
–! Philippe Astoul 
–! Sophie Laroumagne 

•! Laboratoire d’Anatomie Pathologique 
–! Stéphane Garcia 
–! Véronique Secq 

•! Laboratoire de Cytologie Pathologique 
–! Patrice Roll 
–! André Robaglia 

•! Centre Essais Précoces en  
 Cancérologie de Marseille CLIP! 

–! Clarisse Maurin 
–! Annick Pelletier 

•! Lab. Pharmacologie 
–! Joseph Ciccolini 
–! Bruno Lacarelle 
–! Cindy Serdjebi  

•! Modélisation 
–! Dominique Barbolosi 
–! Sébastien Benzekry 
–! Christophe Meille 

•! Laboratoire de Transfert 
–! Frederic Fina 
–! Isabelle Nanni-Metellus 
–! Lhoucine Ouafik 

•! Sponsors 




