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BRCA mutation and PARP inhibitors

• Mechanism of action

• Clinical activity of PARP-I in ovarian
cancer

• Future challenges: biomarkers and 
cobinations
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Randomised Trial Of Maintenance Olaparib In Platinum-sensitive 
High-grade Serous Relapsed Ovarian Cancer -‘Study 19’

• Aim: to assess the efficacy and safety of oral olaparib as a maintenance treatment

• Design: randomised, double-blind, placebo-controlled Phase II maintenance study

• 265 patients in 82 investigational sites in 16 countries

Olaparib 

400 mg po bid

Randomised 1:1

Placebo

po bid

Patients:

• Platinum-sensitive high-grade serous ovarian 

cancer 

• 2 previous platinum regimens 

• Last chemotherapy was platinum-based, to which 

they had 

a maintained PR or CR prior to enrolment

• Stable CA-125

Treatment 

until 

disease 

progression

Primary end point: PFSSept 2008–Feb 2010

bid, twice daily; CA-125, Cancer Antigen 125; CR, complete response; po, orally; PR, partial response.

Ledermann J et al. N Engl J Med 2012;366:1382–1392
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• 82% reduction in risk of disease progression or death 
with olaparib

Olaparib BRCAm
Placebo BRCAm

Number at risk
Olaparib BRCAm
Placebo BRCAm

74 59 33 14 4 0
62 35 13 2 0 0

BRCAm (n=136)

Olaparib Placebo

Events: total 
pts (%)

26:74 
(35.1)

46:62 
(74.2)

Median PFS, 
months

11.2 4.3

HR=0.18
95% CI (0.11, 0.31); 

P<0.00001

Study 19: Olaparib maintenance therapy in platinum-
sensitive relapsed ovarian cancer

Ledermann J et al. N Engl J Med 2012;366:1382–1392



BRCAm (n=97)

Olaparib Placebo

Median OS

Months

34.9 26.6

HR 0.52

95% CI  0.28-0.97

p=0.039

Adjusted analysis excluding 

centres where patients received 

subsequent PARP inhibitors:

14/62 (22,6%) placebo 
pts switched to a PARP i



OVERVIEW OF EFFICACY ANALYSES IN 

PATIENTS WITH A BRCA1/2 MUTATION 

0

Month

355 10 15 20 25 30

Primary endpoint

Placebo

Olaparib 400 mg bid

ChemoMaintenance treatment

OS

3.0-month difference31.9

34.9

HR: 0.73 (95% CI 0.45, 1.71), P=0.192

TTSS

(Exploratory)

8.6-month difference15.2

23.8

HR: 0.44 (95% CI 0.29, 0.67), nominal P=0.00013

TFST
(Exploratory)

9.4-month difference6.2

15.6

HR: 0.33 (95% CI 0.22, 0.50), nominal P<0.0001

PFS
6.9-month difference4.3

11.2

HR: 0.18 (95% CI 0.10, 0.31), P<0.0001

ChemoChemo

TFST, time from randomisation to first subsequent therapy or death; TSST, time from randomisation to second subsequent therapy or death

Ledermann J et al. Lancet Oncol 2014;15:852–861 (Supplementary Appendix, p 5)





Ovarian Cancer: therapy

Linee Guida, Edizione 2016

….. Recidiva di 

carcinoma 

ovarico
“platino sensibile” 

con 

mutazioni 

germinali o 

somatiche di 
BRCA  





Can PARP inhibitors replace 

platinum-based chemotherapy in 

platinum-sensitive patients?



Bella Kaufman et al. JCO 2015;33:244-250

Olaparib monotherapy Overall survival.

Ovarian cancer (193): platinum resistant or not suitable for further 

platinum therapy, median N. of prior line: 4,3  RR:34%



Slide 19
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sensitive OC

 2 recurrence

 Germline BRCA1/2

mutation
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BRCA mutation and PARP inhibitors

• Mechanism of action

• Clinical activity of PARP-I in ovarian
cancer

• Future challenges: biomarkers



PARP inhibitors in ovarian cancer: 
current status and future promise

OLAPARIB NIRAPARIB

RUCAPARIB

VELIPARIB

TALAZOPARIB



Future challenges: Biomarkers

How to identify BRCAness to extend the benefit of  PARPi to 
most patients with ovarian cancer?

• Clinical phenotype : high grade serous with 
repeated response to platinum ( study 19)

• Genetic  signature

• Genetic  scars (LOH, TAI, LST)

• Composite HRD score ( genes+scars)



Two Main HRD Genomic Scar Tests 

Have Been Developed 

• Genomic loss of Heterozygosity 

(LOH)

• Foundation Medicine is 

developing a test in collaboration 

with Clovis Oncology that 

assesses HRD status using an 

algorithm comprising two 

elements1,2

– tBRCAm status

– Genomic LOH (high or low)

• A tumor is defined as HRD 

negative if it is BRCAwt with low 

genomic LOH1

• Myriad myChoice HRD

• Provides a score based on an 

assessment of three genomic 

scars: 

– Loss of heterozygosity 

(LOH)

– Telomeric allelic imbalance 

– Large-scale state transitions

• A score ≥42 (on a scale of 0-100) 

represents a positive score (loss of 

DNA repair function), while a score 

<42 reflects a negative score 

(intact DNA repair function)3,4

• Also tests for tBRCAm

1. Swisher EM et al ASCO 2014 Abstract TPS5619 

2.http://investors.foundationmedicine.com/releasedetail.cfm?releaseid=883986

3.http://investor.myriad.com/releasedetail.cfm?releaseid=915453

4. Mills et al, SGO 2016









Myriad Genetic test:

3-Biomarker HRD Score
• An HR deficiency (HRD) score, which is a measure of genome 

instability, has been developed as the sum of three 
independent biomarkers: 

– TAI (telomeric-allelic imbalance)1

– LST (large-scale state transitions)2

– LOH (loss of heterozygosity)3

LOHLSTTAI

• HRD score is calculated from SNP- derived 
whole genome profiling

1. Birbak NJ, et al. Cancer Discovery. 2012; 2:366.

2. Popova T, et al. Cancer Research. 2012; 72:5454.

3. Abkevich V, et al. Br J Cancer. 2012; 107(10):1776.
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These are the best candidates for PARP inhibition







Perspectives for PARP INHIBITION

 PARP in first line (SOLO 1: Olaparib , PRIMA: Niraparib)

 Combination with antiangiogenesis (PAOLA-1: Olaparib; 
AVANOVA: Niraparib , ICON-9: cediranib-Olaparib)

 Single agent PARP (QUADRA: Niraparib; SOLO 3: Olaparib ; ARIEL4: 
Rucaparib)

 Combinations : Olaparib + immuno check point inhibitors

 Resistant disease: Wee-1 inhibitors + Olaparib (phase 1)







Thank you


