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Agenda

How do PARP inhibitors work?

Review PARP inhibitor studies for women with newly diagnosed as 
well as recurrent ovarian cancer

Is a PARP inhibitor right for you? 

Which PARP inhibitor should you choose?  

Review the side effects of PARP inhibitors
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Ovarian cancer is not one cancer:  

Classification of ovarian cancer includes molecular data

High grade serous or 

endometrioid

Low grade 

endometrioid

Low grade

serous

Clear Cell Mucinous

Genetic 

characteristics

Up to 50% of cancers have 

underlying problems in DNA 

repair 

Associated with BRCA mutations

PTEN, ARID1A, PIK3CA

alterations

May have Microsatellite 

instability

KRAS, BRAF 

mutations

PIK3CA, 

ARID1A, PTEN

KRAS

Clinical

characteristics

Cancers are more sensitive to 

drugs like carboplatin and PARP 

inhibitors 

Potentially more 

responsive to hormonal 

therapy, although not 

established

Hormonal

therapies

MEK inhibitors

May be a little 

more sensitive to 

immumotherapy

Are more 

resistant to 

chemotherapy; 

may have 

microsatellite 

instability
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2020 Germline and Somatic Tumor Testing in Epithelial Ovarian Cancer: 
ASCO Guidelines

•All women diagnosed with epithelial ovarian cancer should have 

germline genetic testing for BRCA1/2 and other ovarian cancer 

susceptibility genes.  

•In women who do not carry a germline abnormal BRCA1/2 gene 

mutations, somatic tumor testing for BRCA1/2 should be performed. 

•Women with epithelial ovarian cancer should have testing at the time 

of diagnosis. 

Konstantinopoulos et al JCO 2020
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Mechanisms of Action

•Inhibit the function of PARP

•Formation of PARP-DNA complexes through PARP 
trapping

Cannot be combined easily; doses/schedules need to be adjusted because of observed 
myelosuppression

PARP Inhibitors

Thomas A, et al. J Clin Invest. 2018; Matulonis UA, Monk BJ. Ann Oncol. 2017.

Can be more easily 
combined with 
chemotherapy
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Clinical studies for women with newly diagnosed advanced 
high grade ovarian cancer

SOLO1:     Only BRCA mutated,  Olaparib

PRIMA:      Both BRCA mutated and non-mutated,  Niraparib

PAOLA-1:   Both BRCA mutated and non-mutated, Olaparib added to avastin
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First-Line Maintenance: SOLO-1 Trial 

Moore K, et al. N Engl J Med. 2018;379:2495-2505. 

•Newly diagnosed stage III/IV, 

high-grade serous or 

endometroid ovarian, primary 

peritoneal,

or fallopian tube cancer

•Germline or somatic BRCAm

•Cytoreductive surgery or 

attempt either before chemo 

or interval

•Cancer showed a response to 

platinum-based 

chemotherapy

Olaparib 300 mg bd

(N=260)

Placebo

(N=131)

2:1 randomization

Primary Endpoint

•Investigator-assessed 

progression free survival  

or how well and long the 

cancer stays in 

remission for 

Two yearsô treatment if no evidence of 

disease

•Study treatment 

continued until 

disease progression

•Patients with no 

evidence of disease 

at 2 years stopped 

treatment

•Patients with PR

at 2 years could 

continue treatment 

Study Design
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12Gonzalez-Martin et al., N Engl J Med 2019, 

ESMO 2019

PRIMA study:  Tests Niraparib as maintenance therapy AFTER response 

to carboplatin and taxol chemotherapy

Dosing of niraparib is based on body weight and platelets

77 kg = 170 lbs

Cancers tested for HRD:

HRD = more sensitive

to a PARP inhibitor

HRP = less sensitive 

to a PARP inhibitor
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PAOLA-1:  tests adding Olaparib to avastin

Primary Endpoint

•Investigator-

assessed 

progression free 

survival  or how well 

and long the cancer 

stays in remission for 
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Top line results of PARP inhibitor maintenance studies for women 
with newly diagnosed advanced (stage 3 or 4) high grade serous  

ovarian cancer

For women who have an underlying BRCA mutation (regardless of whether 
this is a germline mutation or a somatic mutation), there was substantial 
improvement in how long the cancer stays in remission when a PARP inhibitor 
is used as maintenance following chemotherapy (for both Olaparib and 
niraparib)

For women with an HRD cancer (but not BRCA + or mutated), there was 
benefit to PARP inhibitor treatment (niraparib) as well for adding a PARP 
inhibitor to avastin maintenance (Olaparib)

For women with an HRD negative cancer, there was some benefit (but less 
than HRD+ or BRCA mutated) of using Niraparib but no benefit to adding 
Olaparib to avastin. 
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Side effects of PARP inhibitors

Drop in blood counts

Fatigue 

Gastrointestinal complaints: i.e. Nausea, vomiting, diarrhea, constipation, 
reduced appetite

Interactions with certain medications:  check with your MD

Risk of secondary leukemia or pre-leukemia
~1% for women with newly diagnosed ovarian cancer
2-8% for women with recurrent cancer

Examples of drug-specific side effects:
Niraparib: hypertension, tachycardia, headaches
Olaparib:  small risk of pneumonitis (lung inflammation), increase in creatinine
Rucaparib:  transient increase in liver enzymes, increase in creatinine,

increase in cholesterol and risk of rash
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Dose modifications for each PARP inhibitor

Initial 
Dose: 
300 mg 
once daily

First Dose 
Reduction: 
200 mg once 
daily

Second Dose 
Reduction: 
100 mg once 
daily

Niraparib Olaparib Rucaparib
Use weight and platelet-based dosing 

(in FDA PI for PRIMA-approval; monitor 

blood counts weekly x 4 weeks, then 

monthly
Initial Dose: 
600 mg twice daily

First Dose 
Reduction: 
500 mg twice daily

Second Dose 
Reduction: 
400 mg twice daily

Third Dose 
Reduction: 
300 mg once daily

Initial Dose: 
300 mg twice 
daily

First Dose 
Reduction: 
250 mg twice 
daily

Second Dose 
Reduction: 
200 mg twice 
daily

Monitor complete blood count

at baseline and monthly thereafter 
Monitor complete blood count

at baseline and monthly thereafter 
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65 yo teacher

Was diagnosed with stage III high grade serous ovarian cancer in 
2019 and underwent surgery with no cancer remaining at the end 
of surgery.  She was found to have a BRCA1 mutation

Started with intraperitoneal cisplatin and IP/IV paclitaxel, then 
switched to IV carboplatin and taxol (because of toxicities) to 
complete 6 cycles of treatment

Started Olaparib 300 mg twice daily in November 2019
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•Had some mild nausea and fatigue during first 2 months of treatment; 
but this has completely abated.

•March 2019  Hgb 12.8 g/dl and Hct 38.4%; checked monthly for one 
year.  

•March 2020:  Hgb 11.8 g/dl and Hct 34.8%, plts and WBC all WNL

•Continue to check counts monthly for one year/scans intermittently

•January 2021: CA125 is stable at 9;  she is currently NED

•Plan is for a total of 2 years of Olaparib (November 2021), then stop. 
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61 yo nurse 

Presented with abdominal pain in 2019; CT scan scan showed ascites, 
peritoneal carcinomatosis, omental caking and a pelvic mass; CA125 was 320

Went to laparoscopy; deemed not an upfront debulking candidate, and multiple 
biopsies showed high grade serous carcinoma. 

Germline and somatic (tumor) BRCA wild-type (no mutation found)

Started IV carboplatin and paclitaxel in August 2019

CA125 fell to 24 after 3 cycles of chemotherapy
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•Underwent interval cytoreductive surgery in October 2019 and had 
R0 resection

•Completed 3 additional cycles of carboplatin and paclitaxel IV which 
she completed in late December 2019

•HRD testing was positive

•Weight 62 kg, platelet count 200, so started niraparib 200 mg PO 
daily in Jan 2020

•Checked counts weekly for first month; by third week of niraparib, 
plts had fallen from 264 to 110; held for one week, restarted at 100 
mg and she has been fine since. 

•January 2021: Doing well on Niraparib 100 mg per day and has no 
evidence of cancer. 
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PARP inhibitors for platinum sensitive 
recurrent ovarian cancer
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Maintenance Strategies For Platinum Sensitive (>6 
months since last platinum) Recurrent Ovarian Cancer 

PARP inhibitor maintenance1-3:

Avastin maintenance4,5:

Platinum chemotherapy PARP inhibitor maintenance

Platinum chemotherapy + Avastin Avastin maintenance

1NOVA NEJM 2016, 2SOLO2 Lancet Oncology 2017, 3ARIEL3 Lancet 2017
4OCEANS JCO 2012, 5GOG213 Lancet Onc 2017
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Important Differences Between PARP Inhibitor and 
Avastin Maintenance Trials for Recurrent cancer

•Avastin is started with chemotherapy and used as maintenance after 
chemotherapy was completed

•PARP inhibitors are started after chemotherapy has been completed

•All PARP inhibitor studies required high grade serous or endometrioid cancers
Avastin studies allowed all histologies

•Questions arise which is best strategy for a specific individual; this should include 
a detailed discussion with your oncologist. 

27
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Maintenance Therapy for 
Platinum-sensitive Recurrent Ovarian Cancer
•3 phase III studies performed 

NOVA (niraparib = Zejula)

SOLO2 (olaparib = Lynparza)

ARIEL3 (rucaparib = rubraca)

•All enrolled women had cancer shrinkage to their penultimate(2nd to last) 

platinum and current platinum regimen, and had high grade histology

•PARP inhibitors were started at the completion of platinum-based 

chemotherapy

•Results of these studies led to the United States FDA and European 

approval of niraparib, olaparib, and rucaparib. 

FDA Prescribing Information; MizraMR, et al. N Engl J Med. 2016;
Pujade-LauraineE, et al. Lancet Oncol. 2017; Coleman RL, et al. Lancet.2017.
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3 PARP inhibitor maintenance studies

NOVA (niraparib = Zejula)

SOLO2 (olaparib = Lynparza)

ARIEL3 (rucaparib = rubraca)

Phase III PARP Inhibitor Maintenance Studies Showé

1. Strikingly Similar PFS Results in BRCA mutated patients, 

2. Decreasing benefits with “less” HRD

NOVA NEJM 2016

SOLO 2 Lancet Onc 2017

ARIEL3 Lancet 2017
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59 yo nursing assistant

Diagnosed with advanced high grade serous ovarian cancer in 2015; had 
surgery followed by 6 cycles of carboplatin and paclitaxel

Was in remission until 2018, when she was found to have a rising CA125 and 
CT showed evidence of recurrent ovarian cancer

Received 6 cycles of carboplatin and pegylated liposomal doxorubin (i.e. 
Doxil), normalized her CA125 and CT scan;  found to also have a RAD51D 
mutation

Started Olaparib 300 mg twice daily in 2018; had nausea and fatigue for 
several months; fatigue is better now at the ~ 2 year point.  Nausea resolved 
several months after starting.   Currently doing well and without evidence of 
cancer recurrence.  
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How PARP inhibitor approvals started in ovarian cancer:
PARP Inhibitors Are Active as Single Agents in BRCA mutated recurrent 
Ovarian Cancer

Olaparib1 Rucaparib1 Niraparib1,2

BRCA status Mutated Mutated Mutated

# of lines of prior therapy At least 3 prior lines
At least 2 prior lines 

(43% had 3 or more)
at least 3 prior lines

Response rate 34%
54%

(IRR 42%)
24%

Median duration of response 7.9 months
9.2 months

(IRR 6.7 months)
8.3 months

1FDA Prescribing Information
2Niraparib is also approved for platinum sensitive HRD ovarian cancer (3 or more prior lines)
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Which PARP inhibitor should you choose?   

•Given comparable efficacy of the 3 PARP inhibitors available for 
ovarian cancer treatment, other characteristics will need to inform 
choice:

- Toxicities
- Drug‒drug interactions
- Schedule 
- Price, insurance coverage, access to special programs
- Trials and FDA approval:  differences in approvals for newly 
diagnosed cancer; all 3 PARP inhibitors have similar approvals for 
recurrent cancer
- Your oncologist’s familiarity with the drug



33

Summary:  Current Status of PARP inhibitors: New diagnosis

PARPi FDA Status Indication

Olaparib1

Approved

• 1) Maintenance treatment of adult patients with germline or somatic BRCA-mutated cancer who 

are in a complete response (CR) or partial response (PR) to first-line platinum-based therapy

• 2) Combined with bevacizumab for the maintenance of pts with advanced ovarian cancer who 

are in CR or PR to 1st line platinum-based chemo plus bev and whose cancer exhibits HRD-

positive defined by either BRCAm and/or genomic instability.

• Maintenance treatment in pts with recurrent disease in a CR or PR to platinum-based therapy

• Recurrent BRCA-mutated ovarian cancer, 3 or more lines of chemo

Rucaparib2 Approved

• Maintenance treatment in patients with recurrent disease in a CR or PR to platinum-based 

therapy

• Recurrent BRCA-mutated ovarian cancer, 2 or more lines of chemotherapy

Niraparib3 Approved

• Maintenance treatment for pts w/ recurrent cancer in response to platinum chemo

• 1) Maintenance treatment for patients with CR or PR to first line chemotherapy

• HRD-positive* ovarian cancer treated with 3 or more prior chemotherapy regimens

1. Lynparza [package insert]. Wilmington, DE: AstraZeneca Pharmaceuticals LP; 2018.
2. Rubraca [package insert]. Boulder, CO: Clovis Oncology, Inc.; 2018.
3. Zejula [package insert]. Waltham, MA: Tesaro, Inc.; 2019. 

*HRD-positive status defined by either 1) a deleterious or suspected deleterious BRCA mutation, or 2) genomic instability and 

who have progressed more than 6 months after response to the last platinum-based chemotherapy  
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Summary:  Current Status of PARP inhibitors: Recurrence

PARPi FDA Status Indication

Olaparib1

Approved

• Maintenance treatment of adult patients with germline or somatic BRCA-mutated cancer who 

are in a complete response (CR) or partial response (PR) to first-line platinum-based therapy 

• combined with bevacizumab for the maintenance of pts with advanced ovarian cancer who are 

in CR or PR to 1st line platinum-based chemo plus bev and whose cancer exhibits HRD-positive 

defined by either BRCAm and/or genomic instability.

• 1) Maintenance treatment in pts with recurrent disease in a CR or PR to platinum-based therapy

• 2) Recurrent BRCA-mutated ovarian cancer, 3 or more lines of chemo

Rucaparib2 Approved

• 1) Maintenance treatment in patients with recurrent disease in a CR or PR to platinum-based 

therapy

• 2) Recurrent BRCA-mutated ovarian cancer, 2 or more lines of chemotherapy

Niraparib3 Approved

• 1) Maintenance treatment for pts w/ recurrent cancer in response to platinum chemo

• Maintenance treatment for patients with CR or PR to first line chemotherapy

• 2) HRD-positive* ovarian cancer treated with 3 or more prior chemotherapy regimens

1. Lynparza [package insert]. Wilmington, DE: AstraZeneca Pharmaceuticals LP; 2018.
2. Rubraca [package insert]. Boulder, CO: Clovis Oncology, Inc.; 2018.
3. Zejula [package insert]. Waltham, MA: Tesaro, Inc.; 2019. 

*HRD-positive status defined by either 1) a deleterious or suspected deleterious BRCA mutation, or 2) genomic instability and 

who have progressed more than 6 months after response to the last platinum-based chemotherapy  
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Thank you!!!  


