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Source: American Cancer Society, 2012.

Annual Estimated US Cancer Deaths

American Cancer Society

5 year survival is ~50%

Treatment:
Surgery + Chemotherapy

Platinum and Taxane Chemotherapy



Ovarian Cancer



Figure 1 

Dualistic Model of Ovarian Cancers

Kurman and Shih, The American Journal of Pathology 2004 164, 1511-1518 



Figure 2 

The American Journal of Pathology 2016 186, 733-747

Mutational Profile of Ovarian Cancers



Genomic Instability in Ovarian Cancer



DNA Damage Repair Pathways

Ledermann et al, Eur J Cancer 60:49-58 (2016)



DNA Damage Repair

Ledermann et al, Eur J Cancer 60:49-58 (2016)



Mutation Frequency in Ovarian Cancer

Pennington et al. Clin Cancer Res 2014;20:764-775

N (of 390)



Specific Mutations Identified

Pennington et al. Clin Cancer Res 2014;20:764-775



Society of Gynecologic Oncology
Position Statement: 

Genetic Testing for Ovarian Cancer

October 2014

Women diagnosed with epithelial ovarian, 
fallopian tube, and peritoneal cancers should 
receive genetic counseling and be offered 
genetic testing.



Multi-gene Panels

Ambry Genetics



HR Defects in High Grade Serous Ovarian Cancer

Konstantinopoulos et al. Cancer Discov 2015;5:1137-1154

“BRCA-ness”
Phenotype



Kaplan Meier Survival Curves



Kaplan Meier Survival Curves
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Survival with Germline BRCA Mutation

Bolton et al 



Why the improved response
to chemotherapy?

Cisplatin targets DNA

– Inter- and intra-strand 
cross-linking

– leading to dsDNA 
breaks 

DEATH

BRCA 
mutation



PARP (poly ADP ribose 
polymerase) Inhibitors

• Olaparib

• Rucaparib

• Niraparib

• Talazoparib

• Veliparib



Synthetic Lethality

Banerjee et al, Nat Rev Clin Oncol 2010; 7:508-519



Clinical Trials

• Platinum-sensitive = more than 6 months

• Platinum-resistant = less than 6 months

• Maintenance therapy

• Trial endpoints 

– Progression free survival (PFS)

– Overall survival (OS)



Clinical Trials with PARP Inhibitors

• Platinum-sensitive vs. 
Platinum-resistant vs. 
maintenance therapy

• BRCA mutation status

• Without or with chemotherapy

• Without or with other targeted therapies



Ledermann et al, NEJM 2012, 366:15

• Phase II randomized, placebo-controlled trial
• Olaparib 400 mg bid versus placebo
• N=265
• Platinum sensitive
• ≥2 platinum therapies with partial or complete response to most 

recent treatment

Study 19



All patients
PFS: 8.4 vs 4.8m
p<0.0001

BRCA mutation (N=136)
PFS: 11.2 vs 4.3m
p<0.0001

No difference in OS

Study 19



PARP Inhibitor Side-Effects

Common:

• Fatigue (48%), nausea (68%), anemia (17%)

• Diarrhea (23%), altered taste (14%), 
headache (18%), “cold-like” symptoms (12%)

Rare, serious:

• Pneumonitis (<1%)

• Myelodysplastic syndrome/AML (<1%)



Olaparib Plus Chemotherapy

• Platinum sensitive, recurrent high grade serous ovarian cancer
• Up to 3 prior chemotherapy regimens
• Carboplatin (AUC4) + Taxol + Olaparib and Olaparib maintenance

vs. Carboplatin (AUC6) + Taxol



Olaparib + Carboplatin/Taxol

All patients
PFS: 12.2 vs 9.6m 
p=0.0012

BRCA mutation (N=41)
PFS: NR vs 9.7m
p=0.0015 No difference in OS



Toxicities

Dose-limiting hematologic toxicities when
PARP inhibitors combined with chemotherapy



• Germline BRCA mutation patients 
• Recurrence within 12 months
• Primary outcome PFS
• N=97

JCO 2012; 30:372



• Doxil vs 400mg olaparib vs 200mg olaparib
• PFS 6.5 vs 8.8 vs 7.1 months



• Phase II, germline BRCA1/2 mutation 
– ovarian cancer resistant to prior platinum therapy

– breast cancer with ≥ three chemotherapy regimens for metastatic disease

– pancreatic cancer with prior gemcitabine treatment

– prostate cancer with progression on hormonal and one systemic therapy

• Primary end-point: tumor response rate

• 193 ovarian cancer patients, mean 4.3 prior therapies

JCO 2015; 33:244



JCO 2015; 33:244

Response Rates



JCO 2015; 33:244



Curr Oncol Rep 2016; 18:29

Phase III Trials - Ongoing



Curr Oncol Rep 2016; 18:29

Phase III Trials - Ongoing



European PARP Inhibitor Approval

Monotherapy for the maintenance treatment of 
adult patients with platinum-sensitive 
relapsed BRCA-mutated (germline and/or somatic) 
high grade serous epithelial ovarian, fallopian tube, 
or primary peritoneal cancer who are in response 
(complete response or partial response) to 
platinum-based chemotherapy.



FDA Approval

• Olaparib (Lynparza)

• December 19, 2014 – accelerated approval

• BRACAnalysis CDx – companion diagnostic

• Germline BRCA mutation positive and 3 prior 
lines of chemotherapy



HR Defects in High Grade Serous Ovarian Cancer

Konstantinopoulos et al. Cancer Discov 2015;5:1137-1154

“BRCA-ness”
Phenotype



Identifying “BRCA-ness”

• How can we identify patients who will 
demonstrate an enhanced response to PARP 
inhibitor therapy?



Genomic Scarring



HRD Score

Abkevich et al, BJC, 2012; 107:1776





HR Defects in High Grade Serous Ovarian Cancer

Konstantinopoulos et al. Cancer Discov 2015;5:1137-1154

Platinum 
Sensitive

Platinum 
Resistant



Can We Make Tumors HR Deficient? 

Panagiotis A. Konstantinopoulos et al. Cancer Discov 

2015;5:1137-1154

©2015 by American Association for Cancer Research



BRCA mut and BRCA wt

PFS: 17.7m vs 9.0m
P=0.005

Grade 3 and 4:
Fatigue, diarrhea, hypertension



When to Use PARP Inhibitors?

• What patients? What clinical setting?

We are still answering this question! 

• Many phase III trials in progress

• Side-effect profile versus cytotoxic chemotherapy

• FDA-approved patients only

• Cost? $13,000 per month

The big question with ovarian cancers:
How can we improve OVERALL SURVIVAL?
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