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Abstract

The NCCN Guidelines for Ovarian Cancer/Fallopian Tube Cancer/Primary Peritoneal Cancer provide multidisciplinary diagnostic workup,
staging, and treatment recommendations for this disease. These NCCNGuidelines Insights detail how the evolution of the use of PARP in-
hibitors as maintenance and single-agent regimens for the treatment of ovarian cancer informed panel recommendations in the guidelines.
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Overview
Epithelial ovarian cancer is the sixth most common cause of
cancermortality in females in theUnited States.1 Germline or so-
matic BRCA1/2mutations are identified in 6% to 15% of patients
with ovarian cancer.2,3 BRCA1 and BRCA2 are important compo-
nents of the homologous recombination repair (HRR) pathway
that can be triggered upon accumulation of DNA damage–
mediated double-stranded breaks (DSBs).4,5 Loss of BRCA func-
tion causes HRR deficiency (HRD), resulting in dependence on
other less efficient mechanisms of DNA repair and leading to
accumulation of unrepaired DNA, genomic instability, and
cell death.4,5

Poly-ADP ribose polymerase (PARP) enzymes have a multi-
faceted role in the sequence of events after DNA damage, one of
which is to act as a scaffold to assemble components of HRR
at the site of DSBs.6 PARP1 is the best characterized enzyme of
the PARP enzyme family. Inhibiting PARP activity prevents as-
sembly of repair components, including BRCA proteins, lead-
ing to accumulation of unrepaired DSBs that ultimately lead to
cell death.6 Cells with germline or somatic BRCA mutations will

already have inefficient repair processes due to HRD and are de-
pendent on PARP-mediated repair, making these cells suscepti-
ble to death via inhibition of PARP activity. This sets the stage for
exploiting synthetic lethality by using PARP inhibitors to cause
cell death and therefore curtail tumor growth in a subset of pa-
tients with deleterious germline or somatic BRCA mutations.

PARP inhibitors, including olaparib, rucaparib, and nira-
parib, were widely studied in ovarian cancer and became estab-
lished as maintenance treatment after frontline and recurrent
platinum-based therapies and as monotherapy for BRCA-
mutated or HRD disease. Long-term clinical data raised ques-
tionsabout the prolonged efficacy and safety of these agents in the
recurrent setting. This resulted in company/FDA-initiated with-
drawals for the monotherapy indications and restriction of PARP
inhibitor maintenance in the recurrent setting to those patients
with BRCA-mutated disease. These NCCN Guidelines Insights ad-
dress the changing treatment landscape and provide a summary
of current recommended PARP inhibitor use in the NCCN Clinical
Practice Guidelines in Oncology (NCCN Guidelines) for Ovarian
Cancer/Fallopian Tube Cancer/Primary Peritoneal Cancer.

1Dana-Farber/Brigham andWomen’s Cancer Center; 2DukeCancer Institute; 3TheOhio State University Comprehensive Cancer Center - James Cancer Hospital and
Solove Research Institute; 4City of Hope National Medical Center; 5Memorial Sloan KetteringCancer Center; 6O’Neal Comprehensive Cancer Center at UAB;
7AbramsonCancer Center at the University of Pennsylvania; 8Robert H. Lurie Comprehensive Cancer Center ofNorthwestern University; 9UT Southwestern Simmons
Comprehensive Cancer Center; 10Indiana UniversityMelvin and Bren SimonComprehensive Cancer Center; 11University of Wisconsin Carbone Cancer Center;
12University ofMichigan Rogel Cancer Center; 13Mayo Clinic Comprehensive Cancer Center; 14TheUniversity of TexasMDAnderson Cancer Center; 15Fred Hutch Cancer
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20Yale Cancer Center/SmilowCancer Hospital; 21St. JudeChildren’s ResearchHospital/The University of Tennessee Health Science Center; 22SitemanCancer Center at
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PARP Inhibitors as Maintenance Therapy in
First-Line Setting
Several clinical trials have examined the efficacy of PARP inhibi-
tors as maintenance regimens post primary therapy, including
the SOLO-1 trial that investigated 2 years maintenance olaparib
(vs placebo) in patients with newly diagnosed advanced ovarian
cancer harboring germline or somatic BRCA1/2mutations.7,8 Pa-
tients with complete response (CR) or partial response (PR) after
first-line platinum-based chemotherapy were included, whereas
those who received bevacizumab as part of primary systemic
therapy were excluded.7,8 After a median follow-up of approxi-
mately41months, patients receivingolaparibdemonstrated a re-
markable improvement in progression-free survival (PFS). The
rateof freedom fromdiseaseprogressionanddeathat3 yearswas
69% in those receiving olaparib compared with 35% in those re-
ceiving placebo (P,.001).7,8 Longer follow-up at 7 years showed
that 67% of patients treated with olaparib compared with 46% of
patients treated with placebo were still alive.9 Additionally, the
time to first subsequent therapy was delayed in the olaparib arm
compared with the placebo arm.9 Unlike SOLO-1, PAOLA-1 in-
cluded patients with newly diagnosed high-grade serous ovarian
cancer regardless ofBRCA1/2 status and compared the combina-
tion of olaparib (up to 24 months)/bevacizumab with bevacizu-
mab monotherapy in the maintenance setting.10 Although there
was no statistically significant improvement in overall survival
(OS) in the intent-to-treat (ITT) population, a clinicallymeaning-
ful OS benefit was observed for those with HRD tumors; 5-year
OS was 65.5% versus 48.4% and median OS was 75.2 versus
57.3 months with olaparib/bevacizumab treatment versus beva-
cizumab alone, respectively (hazard ratio [HR], 0.62; 95% CI,
0.45–0.85).10 Survival benefit was greatest in the BRCA-mutated
subgroup (HR, 0.60; 95% CI, 0.39–0.93) but was also observed in
the HRD-positive subgroup in the absence of somatic BRCAmu-
tations (HR, 0.71; 95%CI, 0.45–1.13). The trial did not include an
olaparib single-agent arm.

Other PARP inhibitors, niraparib and rucaparib, were inves-
tigated in different clinical trials around the same time. The
PRIMA trial examined single-agent niraparib, for 3 years or until
disease progression, as maintenance therapy for patients with

advanced-stage disease who were in CR/PR after first-line
platinum-based chemotherapy, and demonstrated a significant
improvement in PFS with niraparib compared with placebo in
the patientswithHRD, with or without a BRCA1/2mutation (21.9
vs 10.4months;P,.001).11 In the ITTpopulation,which included
patients who had homologous recombination proficient (HRP)
tumors, median PFS was 13.8 versus 8.2 months.11 In the HRD
group,median PFSwas 24.5months for those receivingniraparib
versus 11.2 months for the placebo arm. In the HRP population,
median PFS was 8.4 months for those receiving niraparib versus
5.4 months for the placebo arm. The final OS analysis from
PRIMA confirmed the PFS benefit reported in the initial analy-
sis, but no difference in OS was observed between the niraparib
maintenance or placebo arms in either the overall population
or by HRD/BRCA status.12 In the PRIMA study about half of the
patients in the placebo group received a PARP inhibitor in sub-
sequent lines of therapy, which could compromise the ability to
demonstrate improved OS. Similarly, single-agent maintenance
rucaparib for up to 2 years demonstrated significant clinical
benefit in those with HRD as well as the overall ITT population
when compared with placebo in the ATHENA-MONO trial,
which included patients regardless of BRCA or HRD status.13

In ARIEL3, 21% of patients in the rucaparib arm had a PFS of
$2 years compared with 2% in the placebo arm. There was an
association between the presence of BRCA or certain HRR
mutations (RAD51C , RAD51D) and long-term PFS benefit from
rucaparib.14 Niraparib in combination with bevacizumab for
up to 3 years has also been studied in a single-arm phase II
study, OVARIO, which reported that 62% of all patients, 76%
of patients with HRD, 47% of patients with HRP tumors, and
56% of those with unknown homologous recombination sta-
tus remained progression-free at 18 months.15

Results from these trials led to FDA approval of olaparib as
monotherapy (for patientswithaBRCAmutation) or in combina-
tion with bevacizumab (for patients with a BRCAmutation and/
or HRD tumors) and of niraparib monotherapy as maintenance
therapy for patients with advanced epithelial ovarian, fallopian
tube, or primary peritoneal cancer who have CR/PR following
first-line platinum-based chemotherapy.16,17 Following FDA
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approvals, olaparib, olaparib/bevacizumab, and niraparib were
initially added as first-line maintenance therapy options to the
guidelines between 2019 and 2020. In 2023, rucaparib (which
was previously FDA-approved for maintenance therapy in re-
current disease) was added as a monotherapy first-line main-
tenance option based on panel consensus. In 2024, niraparib/
bevacizumab was added as a first-line maintenance therapy
option for patients unable to tolerate olaparib. Neither of the
latter 2 indications are currently FDA-approved.

The current recommendations for PARP inhibitors asfirst-line
maintenance therapy post primary treatment of stage II–IV tumors
(Figure 1) arebasedon (1) prioruseof bevacizumab, (2) presenceof
germlineor somaticBRCA1/2 mutations, and (3)CR/PR status after
first-line treatment. The panel recognizes that the current clinical
HRD tests are proxy measures of HRD and lack accuracy in fully
predicting functional HRD. Nonetheless, the panel members
recommend HRD testing for those patients without germline
BRCA1/2 mutations, because HRD status may provide informa-
tion on the magnitude of benefit of PARP inhibitor maintenance
therapy in these patients. Themedian survival benefit is approxi-
mately 3months inpatientswithHRP status,which comprise ap-
proximately half of all cases. Therefore, the panel considered the
use of PARP inhibitors in patients who have HRP tumors to be of
minimal benefit at present. Maintenance with bevacizumab 1

olaparib is aCategory 1 option for patientswithHRD tumorswho
have achieved CR/PR after completing bevacizumab-containing
first-line therapy. Olaparib and niraparibmonotherapy are Cate-
gory 1 recommendations for those with germline or somatic
BRCA1/2 mutations and who received first-line platinum-based

chemotherapywithout bevacizumab,whereas olaparib andnira-
parib monotherapy are Category 2A options for those who re-
ceivedbevacizumabas part of primary therapy.

Data regarding PARP inhibitor use in patients with stage II
ovarian cancer is limited and it is unlikely that future trials of
PARP inhibitors as maintenance therapy post primary treatment
will address this question. Furthermore, diagnosis of stage II
disease is rare, especially among patients who have undergone
complete surgical staging. For these reasons, the NCCN panel
decided that PARP inhibitor maintenance therapy options that
are recommended for patientswith stage III–IV disease (Figure 1)
and who have completed first-line chemotherapy should also
be considered for patients who have stage II disease. The NCCN
Guidelines recommendations for maintenance options specif-
ically apply to patients with high-grade serous or grade 2/3
endometrioid cancer types. Whether these maintenance ther-
apies are appropriate for patients with less common epithelial
ovarian cancer types (ie, carcinosarcoma, clear cell carcinoma,
mucinous carcinoma, grade 1 endometrioid, and low-grade
serous) has not been studied.

PARP Inhibitors as Maintenance Therapy for
Recurrent Disease
The recommendations for PARP inhibitors as second-line main-
tenance therapy options have been updated based on the follow-
ing studies and FDA indications. In 2017, the FDA approved
niraparib and olaparib for maintenance therapy after response
to platinum-based therapy for recurrent platinum-sensitive
disease based on the results of 3 phase III randomized controlled

Figure 1. OV-5. NCCN Clinical Practice Guidelines in Oncology for Ovarian Cancer/Fallopian Tube Cancer/Primary Peritoneal Cancer, Version 3.2024.
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trials: NOVA, SOLO-2, and Study 19. In 2018, the FDA approved
rucaparib as maintenance therapy in recurrent disease.18 Subset
retrospective nonanalytical analyses of several studies in recur-
rent disease for OS did not demonstrate a statistically significant
improvement in OS with the use of PARP inhibitors as second-
line maintenance therapy, and further raised the question
whether there could be a negative impact in patientswithwild-
typeBRCA. Therefore, the FDA approachedmanufacturers and
requested that they voluntarily revise PARP inhibitor indica-
tions in the second-line maintenance therapy to restrict use to
patients with germline/somatic BRCA-mutated cancers only.
Following the FDA’s request, second-line maintenance indica-
tions were modified for all 3 PARP inhibitors: rucaparib is now
limited to patients with germline or somatic BRCA mutations,
niraparib is now limited to patients with germline BRCA mu-
tations, and olaparib is now limited to patients with germline
or somatic BRCAmutations.

The panel does not recommend bevacizumab and PARP in-
hibitorcombinationasamaintenanceoptionintherecurrentdis-
ease setting. PARP inhibitor use is limited to those with BRCA1/2
mutations if not previously used (Category 1) or if disease did not
progress during prior PARP inhibitor treatment (Category 2A)
(Figure 2). The panel notes that these regimens significantly
improve outcomes in patients with BRCA-mutated tumors and
whoare PARP inhibitor–naïve, suggesting that patientswhomost
likely benefit fromPARP inhibitors are thosewho receive them in
the frontline setting. However, patients who haveBRCA-mutated
tumors who are PARP inhibitor–naïve and respond to platinum
in the recurrent setting should still be offered a maintenance

PARP inhibitor. For patients who have received prior PARP
inhibitors, the panel recognizes that there are limited data
in those who receive repeat PARP inhibitors as second-line
maintenance therapy.

PARP Inhibitor Monotherapy for Recurrent
Platinum-Sensitive/Resistant Disease
Initial results from trials utilizing PARP inhibitors in platinum-
sensitive/resistant disease showedpromising results. Early phase
I/II trials demonstrated that olaparib is active in select patients
with BRCA1/2 mutations and recurrent disease.19–21 The FDA
approved olaparib in 2014 for patients with advanced ovarian
cancer who have received $3 lines of chemotherapy and who
carry a germline deleterious BRCAmutation.22,23 Based on early
trial results andFDAapproval, during the 2015 annual update the
NCCN panel recommended single-agent olaparib as a recur-
rence therapyoption forpatientswith advancedovarian cancer
(platinum-sensitive or platinum-resistant) who had received
$3 lines of chemotherapy and a germline BRCAmutation. Trials
assessing rucaparib and niraparib showed similar antitumor
activity and rates of adverse events, which led to all the PARP
inhibitors incorporated in the guidelines over the next 5 years as
targeted therapy options for recurrent platinum-sensitive and re-
sistant disease.24–26 During short-term follow-up, the common
adverse events observed in those treatedwith PARP inhibitors in-
cluded thrombocytopenia, neutropenia, and anemia.24,26 Until
this point, therewere nomajor concerns regarding the use of sin-
gle-agent PARP inhibitors when given in the third or even fourth
line of therapy in patients with recurrent disease.

Figure 2. OV-8. NCCN Clinical Practice Guidelines in Oncology for Ovarian Cancer/Fallopian Tube Cancer/Primary Peritoneal Cancer, Version 3.2024.
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However, the long-term efficacy and safety data on the use
of PARP inhibitors as therapy for recurrent disease were not as
complimentary as the initial data. At 70% data maturity in the
ARIEL-4 trial, which compared rucaparib with chemotherapy,
rucaparib treatment was not associated with improved OS in
the ITT population.27,28 Although nonsignificant OS differences
were observed in the recurrent platinum-sensitive disease, ruca-
parib use was associated with significantly worse OS in those with
platinum-resistant disease.27,28 It is thought that the OS analysis
was confounded due to .60% of patients from the control group
crossing over to receive rucaparib. There were no additional safety
concerns with regard to adverse events in patients treated with
rucaparib at this point during the analysis. However, in June 2022,
the company voluntarily withdrew rucaparib for treating patients
with BRCA1/2-mutated ovarian cancer after $2 prior lines of che-
motherapy, because no OS benefit was observed.29

Phase II studies of olaparib as monotherapy in advanced
cancers with germline BRCA mutations showed initial promis-
ing results, with approximately 31% tumor response rates (CR/
PR) in those with heavily pretreated ovarian cancer.30 SOLO-3
compared olaparib to physician’s choice single-agent nonplati-
num chemotherapy in patients with germline BRCA mutations
and recurrent high-grade platinum-sensitive ovarian cancer
who had been treated with$2 lines of platinum-based chemo-
therapy.31 The initial study that conductedblinded independent
central review showed that olaparib treatment resulted in statis-
tically significant improvements in overall response rates and
PFS.31 However, at final data cutoff analysis, there was no

statistical difference in clinical responses, and OS was similar
between the olaparib and chemotherapy groups.32 In August
2022, following the final analysis, the company voluntarily
withdrew olaparib indication for the treatment of patients
with germline BRCA1/2-mutated advanced ovarian cancer
who have been treated with $3 prior lines of chemotherapy.33

Subsequently, in September 2022, niraparib, which was ap-
proved for treatment of patients with HRD-positive advanced
ovarian cancer who had been treated with $3 prior lines of
chemotherapy, was also voluntarily withdrawn by the com-
pany for this indication.34

Based on these data and the FDA withdrawal announce-
ments, the NCCN panel met and revised the recommendations
for PARP inhibitor monotherapy for recurrent ovarian cancer.
In a series of interim updates in 2022, the category of evidence
and preference for rucaparib, niraparib, and olaparib was
changed from Category 2A, Preferred regimen to Category 3,
Other Recommended regimens for both platinum-sensitive and
platinum-resistant disease (Figures 3 and 4).

Evolving Landscape of PARP Inhibitors
In a meta-analysis of 28 randomized control trials, the risk of
hematologic malignancies, including myelodysplastic syn-
drome (MDS) and acute myeloid leukemia (AML), were higher
in patients treated with long-term PARP inhibitors.35 Analysis
of the PAOLA-1 trial at 5 years, showed that the rates of MDS,
AML, aplastic anemia, and new primary malignancy incidence
remained low and at a similar rate between the olaparib/
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bevacizumab and placebo/bevacizumab arms.10 The authors
note that a higher proportion of patients in the placebo arm re-
ceived subsequent PARP inhibitor therapy and could be a rea-
son similar rates were observed between the 2 arms.10 Patients
with BRCA mutation and prolonged PARP exposure ($2 years)
show increased risk of developing MDS and AML.14,36,37 There-
fore, the panel urges caution when using PARP inhibitors as
maintenance therapy for longer than 24 months, especially in
the recurrence setting (Figure 2), and emphasizes the need for
careful evaluation of risks and benefits when considering PARP
inhibitor use in subsequent lines of therapy.

Summary and Conclusions
The panel recognizes that data relevant to subsequent lines of
therapy cannot be extrapolated to the frontline setting. The
NCCN panel recommendations for PARP inhibitors have been
updated to align with the evolution of efficacy and safety profiles
of these treatments asmaintenance and single-agent regimens in
select patients in both frontline and subsequent therapies.

To participate in this journal CE activity, go to
https://education.nccn.org/node/94873
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