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PARP inhibitors……. in the beginning………

How did we get there?..................

N Engl J Med 2012;366:1382–1392



Background to Maintenance therapy
• Emerging evidence that olaparib was active beyond BRCAmut tumours

• More active in platinum-sensitive tumours

Study 12 – a randomised phase II trial of olaparib
versus PLD for recurrent ovarian cancer

Kaye et al J Clin Oncol 2011

Maintenance hypothesis testing high grade serous ovarian cancer 
following a response to platinum

Enriched for PARP responders
Volume of disease reduced by platinum

Will it delay recurrence- improving PFS?

Gelmon KA et al. Lancet Oncol 2011;12:852–861

Konstantinopoulos PA, et al. Cancer Discov. 2015;5(11):1137–54

• Compared to chemotherapy-no benefit



Progression-free survival with olaparib maintenance in 
Study 19

Whole population with HGSOC

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

n= 265

Overall survival: interim analysis*



Progression-free survival with olaparib maintenance in 
Study 19

Whole population with HGSOC

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

Overall survival: interim analysis*

December 20, 2011



Study 19: olaparib subgroup analysis by BRCA mutational status

Ledermann J, et al. Lancet Oncol 2014.



Study 19: olaparib subgroup analysis by BRCA mutational status

Ledermann J, et al. Lancet Oncol 2014.
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Summary of PFS of trials of maintenance PARPi in recurrent 
ovarian cancer after a response to platinum-based therapy

HR Med PFS 
months 
Control

Med PFS 
months
PARPi

Study 19 Olaparib All 0.35 4.8 8.4

SOLO2* Olaparib BRCAm 0.30 5.5 19.1

NOVA Niraparib gBRCAm 0.27 5.5 21.0

non-gBRCAm 0.45 3.9 9.3

ARIEL3 Rucaparib ITT ( all) 0.36 5.4 10.8

NORA Niraparib gBRCA 0.22 5.5 NR

Non-gBRCA 0.40 3.9 11.1

Primary endpoint PFS was met in all trials in recurrent ovarian cancer – significantly  positive results 

Ledermann et al, NEJM 2012; Pujade-Lauraine et al Lancet Oncol 2017 ; Mirza et al NEJM 

2016; Coleman et al, Lancet 2017; Wu XH, Zhu JQ, Yin RT, et al. Ann Oncol. 2021
*BRCAm only trial



Summary of outcome and licence







Can the benefits of maintenance therapy with a PARP 
inhibitor be applied to first line treatment of advanced 
ovarian cancer? 

PARP, poly ADP ribose polymerase

Chemotherapy

Debulking 

surgery

Traditional watch & wait

PARPi maintenance therapy
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Trials of PARP inhibitors in front line treatment of 
ovarian cancer

SOLO1 PAOLA-1 PRIMA PRIME ATHENA VELIA

Entry BRCA 
mutation

All comers All comers  
(‘high risk’)

All comers All comers All comers

Drug Olaparib Bevacizumab
+ Olaparib

Niraparib Niraparib Rucaparib Veliparib + 
Chemo 
followed by 
maintenance

Control Placebo Bevacizumab
+ Placebo

Placebo Placebo Placebo Placebo

Duration 24 months 15 months 
bevacizumab
24 months 
olaparib

36 months or 
to 
progression

36 months or 
to 
progression

24 months 24 months 
maintenance

Moore et al NEJM 2018; Ray-Coquard et al NEJM 2019; Gonzalez-Martin et al NEJM 2019; Li et al SGO 2022; Monk et al J Clin Oncol 2022; Coleman et al NEJM 2019

Maintenance PARPi post chemotherapy



SOLO1: A new paradigm for  frontline treatment of BRCAmut

advanced ovarian cancer

Bradley et al SGO 2021; Banerjee et al Lancet Oncol 2021 DiSilvestro et al ESMO 2022; J Clin Oncol 2022

Progression-Free survival at 5 years follow up Survival at 7 years of follow up



Overall survival beyond BRCA- HRD positive group

All ovarian
(50% HRd + 50% HRd-)

HRd

tBRCAm

gBRCAm 15%
(germline)

25%
(somatic and germline)

50%
HRd

50% are HRd including BRCAm, 
BRCA1/2 and RAD51 promoter 
methylation, BRIP1, and other 
genes involved in homologous 

recombination 

25% are tBRCAm 
at diagnosis

15% are gBRCAm
at diagnosis

*By central labs; †Unstable median; <50% data maturity; ‡By Myriad myChoice HRD Plus. NR, not reported.

Ray-Coquard et al ESMO 2022



Progression-Free Survival in HRD negative (HR proficient) 
ovarian tumours

Olaparib + 
bevacizumab

(n=282)

Placebo + 
bevacizumab

(n=137)

Events, n (%) 193 (68) 102 (74)

Median PFS, 
months

16.9 16.0

HR (95% CI) 0.92 (0.72–1.17)

PAOLA-1: Bevacizumab + olaparib PRIMA: Niraparib ATHENA-mono: Rucaparib

FoundationOne CDx: Low LOHMyriad MyChoice: HRD -ve Myriad MyChoice: HRD -ve

Monk et al. ASCO 2022; J Clin Oncol 2022Gonzalez et al IGCS 2022Ray-Coquard I, et al. N Engl J Med 2019



Is more better……?

DUO-O study design



Survival analysis NOVA and ARIEL3 in recurrent ovarian cancer
What do the results mean?

Niraparib

Placebo

Censored observations

Hazard ratio 0.85
95% CI: 0.61–1.20

Niraparib

Placebo

Hazard ratio 1.06
95% CI: 0.81–1.37

Censored observations

Niraparib

Placebo

Matulonis et al SGO 2023
Coleman et al IGCS 2022

gBRCAm

non-gBRCAm



Long-term ‘super’ responders to olaparib
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Study 19 

SOLO2

Gourley C et al. J Clin Oncol 35, 2017 (suppl; poster related to abstr 5533) Poveda et al ASCO 2020; Lancet Oncol 2021



SOLO1- Time to First Subsequent Therapy in patients 
with a BRCAmut

~ 22 % require treatment 
by 2 years

~ 42 % require treatment 
by 4 years

DiSilvestro et al ESMO2022

In the olaparib arm 45% of patients who

were still alive at 7 years had yet to receive any subsequent treatment 



What has the decade achieved……?

• Recognition of the importance of BRCA testing in high grade ovarian 
cancer

• Molecularly directed therapy with PARP inhibitors being particularly 
effective in BRCAmut tumours and those with HR Deficiency

• Maintenance with PARP inhibitors significantly prolongs PFS in recurrent 
ovarian cancer responding to platinum-based therapy

• Overall survival benefit with olaparib in frontline treatment of advanced  
BRCAmut ovarian cancer

• Overall survival benefit in HRD population when olaparib combined 
with bevacizumab



Outstanding issues for the next decade

• Clear survival benefit of front-line PARPi in  BRCAmut ovarian cancer - but 50% 
patients will progress
▪ How can this be reduced?

• Many patients with recurrence will have previously been exposed to PARPi
▪ Rechallenge with PARPi (alone or in combination)?

• What drugs may best prevent resistance to PARPi
▪ Cell cycle inhibitors or DNA repair pathways?

• Will it be possible to demonstrate overall survival results in recurrent ovarian 
cancer with PARPi, or is the PFS benefit sufficient?
▪ Engagement with Regulators 



Thank you


