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Ovarian Cancer 

 Most lethal gynecologic malignancy in the US 

 >16,000 deaths/yr 

 5th most common cancer death for women 

 70% diagnosed with advanced disease 

 <35% of advanced stage patients alive at 5 

years 



Ovarian Cancer 



Ovarian Cancer:  Prognostic Factors  

 Stage 

 Extent of 

Cytoreduction 

 Histology and Grade 

 Performance Status 

 p53 Status 

 Vital Organ Function 

 Physiologic Age 

 Platinum+Taxane 

Primary Therapy 

 Intraperitoneal 

therapy 

 Information from 

Second-Look Surgery 

 Genotype BRCA1/2 

 VEGF Production 



Treatment for  

Newly Diagnosed Ovarian Cancer 

 Complete surgical staging 

 

 Optimal reductive surgery 

 

 Chemotherapy 

 

 Clinical Trials 



The State of Treatment for  

Newly Diagnosed Ovarian Cancer 

 Complete surgical staging 

 Full assessment of abdomen and pelvis 

 Random biopsy of visually negative areas 

 Lymph node dissection (except Stage I) 

 

 Optimal reductive surgery 

 Chemotherapy 

 Clinical Trials 



Surgical staging of ovarian cancer 



The State of Treatment for  

Newly Diagnosed Ovarian Cancer 

 Complete surgical staging 

 Optimal reductive surgery 

 Stage I, II - Complete removal of all disease 

 Stage III, IV - Residual disease < 1 cm 

 

 Chemotherapy 

 Clinical Trials 



Ovarian cancer survival curve 



The State of Treatment for  

Newly Diagnosed Ovarian Cancer 

 Complete surgical staging 

 Optimal reductive surgery 

 Chemotherapy 

 Platinum = cisplatin or carboplatin 
AND 

 Taxane = paclitaxel or docetaxel 

 Intraperitoneal if Stage III, optimal reduction 
 

 Clinical Trials 



GOG 172: The new standard of care 



Ovarian Cancer     

 Prevalence    Tissue of Origin    

Serous-80%  Fallopian tube? 

Endometrioid-10%  serous 

Clear cell-5%  Endometriosis? 

Mucinous-3% Endometrioid and clear cell 

Other-2% Mullerian epithelium 

Extra-uterine 



Integrated genomic 

analyses of ovarian 

carcinoma 

The Cancer Genome Atlas 

Research Network* 

Nature 474: 609-615 



Background  
The Cancer Genome Atlas (TCGA)  

Clinically annotated HGS-OvCa samples 

Identify molecular abnormalities that  

influence pathophysiology, 

affect outcome and  

constitute therapeutic targets.  

Microarray analyses: 489 HGS-OvCa tumours,  

mRNA expression, 

microRNA (miRNA) expression,  

DNA copy number and  

DNA promoter methylation for and  

Whole exome DNA sequence: 316 samples.  



Methods 
Sample inclusion criteria 

Newly diagnosed patients 

ovarian serous adenocarcinoma 

no prior treatment 

regardless of surgical stage or histologic 

grade 

Each frozen tumor specimen had to have a 

companion normal tissue specimen, which 

could be adjacent normal tissue, peripheral 

lymphocytes, or previously extracted 

germline DNA. 

  



Methods                                         
Clinical data collection 

Clinical data can be accessed and 

downloaded from the TCGA Data Portal  

Demographics, 

histopathologic information 

treatment details 

outcome parameters 

 



Methods 



Mutated genes in HGS-OvCa 



Gene and miRNA patterns 



Altered pathways in HGS-OvCa 



Altered pathways in HGS-OvCa 



Altered pathways in HGS-OvCa 



Altered pathways in HGS-OvCa 



TCGA findings                           
TCGA: large-scale integrative view of aberrations 

in HGS-OvCa  

Mutational spectrum “surprisingly simple”  

TP53 predominated = 96%  

BRCA1 and BRCA2 =22%  

Seven other significantly mutated genes = 2–6% 

HGS-OvCa is distinct from other histological 

subtypes  

Clear-cell: few TP53; recurrent ARID1A, PIK3CA 

mutations 

Endometrioid: frequent CTNNB1, ARID1A and 

PIK3CA; fewer TP53 

Mucinous: prevalent KRAS mutations 

 

 



TCGA findings                      
“Remarkable degree of genomic disarray” 

 “Striking contrast to previous TCGA findings in 

glioblastoma” 

Mutations and promoter methylation in putative 

DNA repair genes (HR) may explain the high 

prevalence of SCNAs.  

 



TCGA – what next?                    New 

therapeutic approaches? 

50% with HR defects : PARP inhibitors  

commonly deregulated pathways: RB, RAS/PI3K, 

FOXM1, NOTCH, provide opportunities for 

therapeutic treatment 

Inhibitors exist for 22 genes in regions of 

recurrent amplification 

aberrant genes or networks: targeted therapies 

selected to be effective ... 

 

 



The State of Treatment for  

Newly Diagnosed Ovarian Cancer 

 Complete surgical staging 

 Optimal reductive surgery 

 Chemotherapy 
 

 Clinical Trials: targeted therapies 



PARP inhibition: BRCA mutant cancers 



PARP inhibitor 

 Olaparib (AZD2281) 

 novel, orally active PARP inhibitor 

 synthetic lethality in homozygous BRCA-mut cells 



Phase I/Ib Study of Olaparib and 

Carboplatin in BRCA1 or BRCA2 Mutation-

Associated Breast or Ovarian Cancer 

 Results: 45 enrolled patients 
 37 ovarian cancer  

 8 breast cancer  

 

 Phase 1 dose escalation = 30 patients 

 Phase 1b expansion = 15 patients 

 

 MTD = Carboplatin AUC5 on day 1 + 
Olaparib 400mg twice daily on days 1-7, 
every 21 days 

Lee, et al. J Natl Cancer Inst Vol. 106(6) June 2014 



Phase I/1b study of Olaparib and Carboplatin 



Phase I/Ib Study of Olaparib and 

Carboplatin in BRCA1 or BRCA2 Mutation-

Associated Breast or Ovarian Cancer 

Lee, et al. J Natl Cancer Inst Vol. 106(6) June 2014 



Phase I/Ib Study of Olaparib and 

Carboplatin in BRCA1 or BRCA2 Mutation-

Associated Breast or Ovarian Cancer  

Conclusions     

 Oral olaparib is well tolerated in 

combination with carboplatin 

 Highly active in advanced, chemotherapy-

refractory BRCA-deficient cancer 

 Greater activity seen at the higher 

concentrations 

 Positive proof of the concept of the activity 

and tolerability of genetically defined targeted 

therapy with olaparib in BRCA-deficient cancers 



Gene expression-subgroups 



Gene expression-immunoreactive 



NF-kB signaling 



Expression of NF-kB transcription 

factors and kinases is associated 

with poor overall survival 



NF-kB signaling 



Defining the Ovarian cancer-

specific IKKb gene signature 



IKKb gene signature is coordinately 

expressed in primary ovarian cancers 



High IKK activity associates with 

worse survival in ovarian cancer 



IKK inhibition diminishes pro-cancer 

functions  

 Viability  

 

 Invasion 

 

 Adhesion 

 

 Cytokine secretion 

 

 Anchorage-independent survival 



Apoptosis 



SMAC mimetic 

 Second mitochondrial activator of caspases 

 Normal cells: 

 SMAC released from mitochondria 

 Inhibits cIAP 1 

 Removes blockade to activated caspase function 

 Cancer cells 

 Apoptosis may be dysregulated due to low SMAC 

or upstream blockade e.g overexpression of IAPs 



SMAC mimetic blocks NF-kB signaling 

 



SMAC mimetic 

 



SMAC mimetic and IKKb inhibition induces 

both apoptosis and necroptosis 

 



Phase 2 clinical trial: SMAC mimetic for 

platinum-resistant ovarian cancer 

SMAC mimetic administered on days 1, 8, 15 of 28-day cycle 

18g needle biopsy prior to start, and at cycle 2 day 15 

CT scan restaging every 2 cycles 

Bunch, Noonan…Annunziata. ASCO Annual Meeting, 2014 



Correlative studies 

SM 

SM 

SM 

SM 

SM 

Pre, prior to treatment; SM, SMAC mimetic; IHC, immunohistochemistry; PBMC, peripheral 

blood mononuclear cells; PK, pharmacokinetics 

Bunch, Noonan…Annunziata. ASCO Annual Meeting, 2014 



SMAC mimetic depletes cIAP1 



SMAC mimetic de-activates NF-

kB in PBMC (but not tumors) 



Clinical activity of SMAC mimetics 

 Stable disease x 4 months (LCL-161) 

 Stable disease x 7 months (AT-406) 

 Complete response x 2 (GDC-0917) 

 Ovarian cancer, BRCA1m 

 MALT lymphoma 

 Stable disease  x 6 months (TL32711) 

 Stable disease x 8 months (HGS 1029) 

 



Novel combinations to enhance 

SMAC mimetic effect on NF-kB 

 



Novel combinations to enhance 

SMAC mimetic effect on Nf-kB 

 



SMAC mimetic enhances decetaxel 
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