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Le cancer de l’ovaire : un état stable

• France 2008 : 4430 nouveaux cas
� 7ème cause de cancer féminin

� Âge médian 65 ans

• Evolution de la chimiothérapie
� Années 1970-1980 : alkylants et sels de platine

� Années 1990 : taxanes

� Survie globale environ 30 mois

Age-standardized incidence and mortality rates for ovarian 
cancer, Canada, 1969-1999

(Source : Public Health Agency of Canada)



La révolution biologique
Hanahan et Weinberg, 2011

Approches biologiques



Oncogenèse

Levanon, Journal of Clinical Oncology 2008; 26(32): 5284-5293.

Révision nosologique

Ricciardelli, Maturitas 2009; 62: 270-275.



Gorringe, 
2010

Nature 2011



TCGA, Nature 2011

« Druggable targets »



Thérapies ciblées

Ledermann, Gyn Oncol 2010

EGFR

Gefitinib Phase II Pautier
Taxol-carboplatine

Contrôle tumoral
69-81%

Erlotinib

Phase Ib Vasey
Docetaxel 
carboplatine

Réponse 52%

Phase II Gordon
Maintenance

Survie 1 an
35%

Phase III EORTC
Maintenance

En attente

Cetuximab Phases II GOG
Carboplatine

Réponses 9/26 



HER 2

Trastuzumab Phase II GOG Réponse 7%

Pertuzumab Phase II Gordon

Phase II Ambler
Pertuzumab 
Gemcitabine

Réponse 4,3%

SSP : +0,3 mois

Voie PI3K / mTOR

• Etudes en cours

• Phase I/II 
�Temsirolimus
�Temsirolimus + topotecan



Voie Src

• Phase II OVERT 1
–AZD0530/Placebo + taxol-carboplatine
–Maintenance AZD0530 

Voie IGF1

• Etudes TRIO 14 et 15 en cours
–AMG 386

• TRIO 14 : adjuvant + maintenance
• TRIO 15 : première ligne sensible monothérapie



Transporteur des folates réduits (RFC) -
Facilite la diffusion
Affinité faible – haute capacité

Transporteur des folates
couplés aux protons

Récepteur des folates (FR- αααα)
- agrégé sur la surface
- internalisation
Haute affinité – faible capacité

Efflux par MRP

Acide folique
CB37171
Pémétrexed

Pémétrexed

Tétrahydrofolates
Méthotrexate
Raltitrexed
Pémétrexed

Transport membranaire des folates

• 43 patientes évaluables sur 44
• Revue centralisée
• Réponse complète : 7 %
• Réponse partielle : 63 %
• Stabilité : 23 %
• Progression : 7 % 

• Réponses jusqu’à 44+ mois
sous farletuzumab

Rechute
asymptomatique

Adénocarcinome ovarien avec
rechute sensible au platine
Première rémission de 6-18 mois
Évaluation par le CA125

Rechute
asymptomatique

Rechute
symptomatique

Farletuzumab
seul

Carboplatine +
paclitaxel +

farletuzumab

Réponse objective

Farletuzumab : essai de phase II

ASCO 2010 - D’après Karlan B et al., abstr. 5000 actualisé



BRCA

ASCO 2011

•Results
–134 pathogenic germline mutations were identified within the cohort, for an overall 
mutation frequency of 13.3% in the Australian ovarian cancer population
–113 (84.3%) mutations were associated with serous histology. 57% of mutation carriers 
had no evidence of familiality

–Mutation carriers were more responsive to primary platinum treatment than non-carriers 
(87.4% had ≥6 months progression free survival, versus 68.4%), and were more likely to 
respond to platinum upon relapse (86% of mutation positive women responded to 
secondary platinum after relapsing ≥6 months after primary platinum treatment versus 
60% of mutation negative women).



Expression BRCA tumeurs sporadiques

Weberpals, JCO 2008

47%

BRCAness

Gourley et al
JCO 2010



BRCAness (Hennessy, MDACC, JCO 2010)

Signature et prédiction (Konstantinopoulos, JCO 201 0)

Cohorte combinée



BRCAness

Konstantinopoulos, JCO 2010

Définition Phénotypique Définition Moléculaire

–sensibilité accrue aux sels de 
platine, initiale et à la rechute

–intervalles libres longs
–meilleure survie globale
–type séreux prédominant

–défaut de recombinaison 
homologue

–mutation germinale ou somatique
de BRCA1/2

–extinction épigénétique de
BRCA1/2 (5-31 %)
–méthylation de FANCF (~20 %)
perte de fonction d’autres gènes
de la recombinaison homologue

–amplification EMSY
–mutation p53
–amplification de c-myc

–instabilité génomique

Homologous Recombination Deficient Cells More 
Susceptible to PARP Inhibition

•BRCA-1, -2 are critical for DNA repair via HR

•Cells defective in BRCA-1, -2 are more sensitive to  DNA-damaging therapy

•Cells defective in BRCA-1, 
-2 are more sensitive to 
PARP inhibition
–PARP required for 
BER-directed single-
stranded DNA repair

–Unrepaired SSBs 
become double-
stranded breaks with 
DNA replication

–Cancer cells unable to 
repair double-stranded 
breaks die through 
apoptosis

Reprinted with permission from Figure 2 in Plummer ER, et al. Clin Cancer Res. 
2007;13:6252-6256.



Olaparib et cancer de l’ovaire

Auteur BRCA muté

Fong, NEJM 2009 16/21

Fong, JCO 2010 48/50

Audeh, Lancet 2010 57/57

Gelmon, L Oncol 2011 17/63 (haut grade)

Kaye, JCO 2012 97/97

Doses of Olaparib at Baseline in the Study Patients

Subgroup < 100 mg 
Daily or 
BID 2 of 
Every 3 

Wks

100 mg BID 
2 of Every 

3 Wks

100 mg BID 
Continuously

200 mg BID 
Continuously

400 mg BID 
Continuously

600 mg BID 
Continuously

All

All patients

� Patients, N 18 4 5 20 8 5 60

� BRCA-1, n 1 1 1 7 6 1 17

� BRCA-2, n 0 0 0 5 0 0 5

� Wild-type BRCA or 
BRCA status 
unknown, n

17 3 4 8 2 4 38

Ovarian-cancer subgroup

� Patients, N 4 2 1 7 6 1 21

� BRCA-1, n 1 1 1 5 6 1 15

� BRCA-2, n 0 0 0 1 0 0 1

� Wild-type BRCA or 
BRCA status 
unknown, n

3 1* 0 1 0 0 5

*Although 1 patient with ovarian cancer who was receiving olaparib at a dose of 100 mg BID every 2 of 3 wks was 
classified as having wild-type BRCA or unknown BRCA status, she was included in the BRCA-1 or BRCA-2 subgroup 
because she had a strong family history of BRCA-associated cancer but declined to undergo BRCA-mutation testing. 
Olaparib treatment was continued in all patients as long as they derived clinical benefit.

Fong PC, et al. N Engl J Med. 2009;361:123-134. Copyright © 2009 Massachusetts Medical Society. All rights reserved.



Clinical Responses in Study Patients

Subgroup and 
Dose

Patients, 
N

Partial or 
Complete 

Radiologic 
Response

Radiologically 
SD

Tumor-
Marker 

Response

Radiologic 
or Tumor-

Marker 
Response

Radiologic 
or Tumor-

Marker 
Response or 

Stable 
Disease

All patients, N 60 9 7 7 10 17

Patients with BRCA1
or BRCA2 ovarian, 
breast, or prostate 
cancer, n

19 9 (8 with 
ovarian 

cancer, 1 
with breast 

cancer)

2 (1 with ovarian 
cancer, 1 with 
breast cancer)

7 (6 with 
ovarian 

cancer, 1 
with prostate 

cancer)

10 (8 with 
ovarian 

cancer, 1 with 
breast cancer, 
1 with prostate 

cancer)

12 (9 with 
ovarian 

cancer, 2 with 
breast cancer, 

1 with 
prostate 
cancer)

� < 100 mg BID 
continuously, n

1 0 0 0 0 0

� 100 mg BID 2 of 
every 3 wks, n

2 1 0 1 1 1

� 100 mg BID 
continuously, n

1 0 0 0 0 0

� 200 mg BID 
continuously, n

10 4 2 (actual duration: 
6 and 7 mos)

3 5 7

� 400 mg BID 
continuously, n

4 4 0 3 4 4

� 600 mg BID 
continuously

1 0 0 0 0 0

Fong PC, et al. N Engl J Med. 2009;361:123-134. Copyright © 2009 Massachusetts Medical Society. All rights reserved.

Radiologic Evidence of Tumor Response to Olaparib

Fong PC, et al. N Engl J Med. 2009;361:123-134. Copyright © 2009 Massachusetts Medical Society. All rights reserved.

Message 1:
Signal d’efficacité



Sensibilité PARPi (Fong, JCO, 2010)

Message 2:
Plutôt platine-sensibles

Audeh, Lancet 2010

Olaparib 400 100

Message 3:
Effet dose



Gelmon, L Oncol 2011

Gelmon, L Oncol 2011

Message 4:
BRCA ! (mais pas seulement)



Gelmon, L Oncol 2011Confirmation
BRCA ET platine-sensible

Kaye, JCO 2012

<12 months



Kaye, JCO 2012

Confirmation
Platine-sensible

Synthetic lethality, V2

Murphy, AACR 2012
BEZ235 + olaparib !



Autres formes

Cellules claires ARID1A

Wiegand NEJM 2010 Yamamoto Mod Pathol 2012



Cellules claires  Stany PlosOne 2011

Mucineux : essai OMBELINE



Conclusions

• La révision nosologique des cancers de l’ovaire est  
en route
• l’identification de cibles raisonnables se poursuit
• pistes principales
� BRCAness et PARP
� FAR ?

• Aspects non abordés
� Immunothérapie
� Ciblage épidémiologique et dépistage

Réversion génétique de BRCA1 et 2 : résistance au 
platine et PARPi

Sakai
Nature, 2008

Swisher
Canc Res 2008



Wysham, PlosOne 2102


