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ABSTRACT 

Purpose of the review: This comprehensive review aims to provide a summary of current research on 

the utilization of olaparib, a poly(ADP-ribose) polymerase (PArP) inhibitor, in the treatment of ovarian 

cancer. The review aims to highlight the key findings from recent clinical trials and assess the potential 

of olaparib as a targeted therapy for improving the prognosis of ovarian cancer patients.

recent findings: Ovarian cancer remains a significant global health concern with high mortality rates. 

While optimal debulking surgery and platinum-based chemotherapy are the standard treatments, the 

recurrence rates remain substantial. The emergence of PArP inhibitors, particularly olaparib, has intro-

duced a novel therapeutic approach that targets the genomic instability and DnA repair mechanisms 

in cancer cells. notable clinical trials, such as SOlO1, SOlO2, and PAOlA-1, have demonstrated the 

effectiveness of olaparib in significantly improving progression-free survival, particularly in patients 

with BrCA mutations or homologous recombination deficiency. Additionally, combination therapies 

involving olaparib, such as those with bevacizumab or entinostat, have shown promising results.

Summary: The utilization of olaparib has brought about a paradigm shift in the treatment of ovarian 

cancer. notably, it has shown significant improvements in progression-free survival and overall survival, 

particularly in patients with BrCA mutations or homologous recombination deficiency. The explora-

tion of olaparib through various clinical trials and combination therapies continues to provide valuable 

insights and offer new prospects for ovarian cancer patients. Moreover, the growing understanding 

of PArP inhibitors holds the potential for further advancements in the prognosis of patients with this 

formidable condition. 

Key words: olaparib, PArP inhibitor, ovarian cancer, targeted therapy, poly(ADP-ribose) polymerase, 

cancer therapy
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InTRODuCTIOn

Based on the 2020 statistics from the Global Cancer Observato-

ry [1], ovarian cancer is ranked as the third most common gyne-

cological cancer worldwide in terms of incidence (6.6/100,000, 

following cervical cancer and uterine corpus cancer), and as the 

second highest in terms of mortality (4.2/100,000) [1, 2].

Diagnosing ovarian cancer poses significant challenges due to 

its often asymptomatic nature, nonspecific symptoms, and the 

lack of a reliable screening method [3]. As a result, the disease is 

frequently detected at an advanced stage [4], leading to 5-year 

survival rates below 45% [5].

The primary treatment approach for ovarian cancer involves 

optimal debulking surgery and platinum-based chemotherapy, 

which are considered the cornerstone of therapy [6–8]. However, 

despite these interventions, the recurrence rate remains high [6], 

highlighting the continuous need for exploring new molecular 

targets and innovative drugs. In response to this challenge, the 

development of oncologic therapies targeting poly(ADP-ribose) 

polymerase (PArP), an enzyme involved in repairing single-strand 

DnA breaks and protecting the replication fork, has emerged as 

a promising solution.

OvARIAn CAnCER

Ovarian cancer poses a significant global health concern, contrib-

uting to a  substantial number of cancer-related deaths among 

women. It ranks as the eighth most common cancer in women 

and represents the second leading cause of mortality related to 

reproductive cancers, second only to cervical cancer [1].

Ovarian cancer originates from the epithelial cells that line the 

ovaries and is typically diagnosed at an advanced stage, resulting 

in a poor prognosis. The complexity of ovarian cancer arises from 

its various histological subtypes, each exhibiting distinct molecu-

lar characteristics, clinical behaviors, and responses to treatment. 

The five subtypes of ovarian cancer include high-grade serous 

(HGSC), low-grade serous (lGSC), endometrioid (EC), clear cell 

(CCC), and mucinous cancers (MC) [2, 9, 10]. Additionally, ovarian 

epithelial cancer, fallopian tube cancer, and primary peritoneal 

cancer stem from similar tissue types and are managed using sim-

ilar treatment approaches [11].

The exact cause of ovarian cancer remains elusive, although sev-

eral risk factors have been associated with its development. Age 

is a significant risk factor, as the incidence of ovarian cancer rises 

with increasing age, particularly after menopause. Other factors 

include a family history of ovarian or breast cancer, inherited gene 

mutations (such as BRCA1 and BRCA2 genes mutations), endome-

triosis, obesity, and nulliparity [2, 12, 13].

The clinical manifestation of ovarian cancer often lacks specificity, 

posing challenges in diagnosis and leading to delayed detection. 

Common symptoms may include abdominal pain or bloating, uri-

nary urgency, pelvic discomfort, and gastrointestinal disturbanc-

es [14]. regrettably, these symptoms are frequently attributed to 

other benign conditions, resulting in missed or delayed diagnoses.

Early detection of ovarian cancer is crucial for improving patient 

outcomes. However, there is currently no effective screening 

method available for the general population. Serum biomarkers 

like CA-125 (cancer antigen 125) have been utilized, but their 

sensitivity and specificity are not optimal, leading to a high rate 

of false-positive and false-negative results [15]. Transvaginal ul-

trasound imaging can assist in identifying ovarian masses, but it 

lacks the ability to reliably differentiate between benign and ma-

lignant lesions [15, 16].

The treatment of ovarian cancer usually involves a comprehensive 

approach that combines surgery, chemotherapy, and targeted 

therapies [11]. Surgical intervention is performed with the goal of 

achieving optimal tumor debulking, while chemotherapy, com-

monly utilizing platinum agents in combination with taxanes, is 

administered in both the neoadjuvant and adjuvant settings [8]. 

In recent times, targeted therapies have emerged as a significant 

development in the field, specifically those targeting angiogene-

sis and PArP activity. These advancements have introduced new 

treatment possibilities and improved outcomes for specific sub-

groups of ovarian cancer patients [8, 17].

GEnOMIC InSTABILITy

Genomic instability is a  distinctive hallmark of cancer and as-

sumes a pivotal role in the initiation, progression, and therapeu-

tic response of tumors. It refers to the heightened propensity of 

malignant cells to accumulate genetic alterations, encompassing 

DnA mutations, chromosomal rearrangements, and copy num-

ber variations, thereby amplifying the intricacies of their genomic 

landscape [18]. underlying this genomic instability are deficien-

cies in the mechanisms responsible for maintaining the integri-

ty of the genome, including DnA repair pathways and cell cycle 

checkpoints. This inherent instability fuels the incessant evolution 

and heterogeneous nature of tumors. Moreover, it contributes 

significantly to the development of drug resistance and enables 

cancer cells to elude immune surveillance [19–21].
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POLy(ADP-RIBOSE) POLyMERASE InHIBITORS

The function of poly(ADP-ribose) polymerase

The poly(ADP-ribose) polymerase (PArP) family encompasses 

17 enzymes that assume a critical role in safeguarding DnA rep-

lication forks and orchestrating DnA repair processes through 

various pathways, including single-strand DnA breaks repair, ho-

mologous recombination, nucleotide excision repair (nEr), and 

alternative nonhomologous end joining (nHEJ) [22, 23].

upon detection of single-strand DnA damage, PArP undergoes 

activation and binds to the impaired DnA strand using its n-ter-

minal zinc finger domain. This interaction augments the enzymat-

ic activity of the catalytic center, allowing PArP to utilize nAD+ as 

a substrate and generate poly(ADP-ribose) polymers through the 

process of poly-ADP-ribosylation (PArylation). These generated 

polymers function as a scaffold, recruiting additional DnA repair 

enzymes and initiating the assembly of a repair complex. Subse-

quently, PArP undergoes conformational changes that facilitate 

its dissociation from DnA, thus enabling access for subsequent 

repair enzymes responsible for excising damaged DnA bases. 

The dynamic interplay between PArP and DnA repair enzymes 

assumes paramount significance in the efficient restoration of sin-

gle-strand DnA breaks [24–26].

The mechanism of action of poly(ADP-ribose) polymerase 

inhibitors

Poly(ADP-ribose) polymerase inhibitors (PArPi) have emerged as 

a promising class of targeted cancer therapies that exploit the in-

herent genomic instability of cancer cells [27].

PArPi block the PArylation process of PArP and, by binding to the 

nAD+-binding site (nAD+ – oxidized nicotinamide adenine di-

nucleotide), allosterically enhances the affinity of the n-terminal 

zinc finger domain for DnA (deoxyribonucleic acid). These effects 

prevent the repair of single-strand DnA breaks. In the absence of 

PArP function, unrepaired single-strand breaks in double-strand-

ed DnA lead to replication fork stalling during DnA replication, 

resulting in double-strand DnA breaks [28].

PArylation is essential for the dissociation of PArP from DnA. 

In the event of blocking the PArylation process, the resulting 

trapped PArP-DnA complex hinders further DnA repair. This also 

prevents the protection of replication forks by PArP, leading to 

accumulating replication stress, which in turn leads to mitotic ca-

tastrophe and cell death [29, 30].

In normal cells, double-strand DnA breaks are repaired through 

homologous recombination or nHEJ. various proteins, includ-

ing BrCA1 or BrCA2, participate in homologous recombination. 

However, in individuals with mutations in BRCA1 or BRCA2, the 

resulting homologous recombination deficiency (HrD) leads to 

a  dependence on PArP-mediated homologous recombination 

and increased sensitivity to PArP inhibitors [31]. In patients with 

HrD, blocking PArP leads to the collapse of replication forks, ulti-

mately resulting in cell death through mitotic catastrophe.

HrD extends beyond tumors with BRCA mutations and is ob-

served in approximately 50% of high-grade serous ovarian tum-

ors [32, 33]. The genetically driven DnA repair impairments and 

genomic instability are enhanced by the action of a PArPi in or-

der to cause cancer cell death. This phenomenon is an example 

of synthetic lethality – two genetic events combine to induce cell 

death [34].

OLAPARIB

Olaparib made history in 2014 as the inaugural PArPi to receive 

approval for cancer treatment [22, 35]. Olaparib is used in the 

treatment of ovarian, breast [36, 37], pancreatic [38, 39], and 

prostate cancer [38, 40].

The drug is administered orally, with a median time to reach max-

imum serum concentration usually within 1.5 h after dosing. In 

vitro binding to plasma proteins at maximum concentration is ap-

proximately 82%. In vitro studies have also shown that CYP3A4/5 

(members of cytochrome P450 superfamily of enzymes) are the 

main enzymes responsible for olaparib metabolism [41].

The use of olaparib is associated with the occurrence of generally 

mild or moderate adverse reactions that usually do not require 

discontinuation of the drug. The most commonly observed ad-

verse reactions include anemia, neutropenia, leukopenia, nau-

sea, fatigue/asthenia, vomiting, diarrhea, headache, decreased 

appetite, taste disturbance, cough, dizziness, dyspnea, and dys-

pepsia. Higher grade adverse reactions include anemia, neutro-

penia, leukopenia, thrombocytopenia, and fatigue/asthenia. The 

adverse reactions that most commonly led to discontinuation or 

dose reduction of the drug are anemia, neutropenia, nausea, fa-

tigue/asthenia, and vomiting [41].

The clinical use of olaparib in ovarian cancer treatment has been 

extensively examined in various studies, including multicenter 

randomized controlled trials. These studies have assessed the 

effectiveness and safety of olaparib in different patient popula-

tions, considering factors such as disease history, tumor stage 

and subtype, sensitivity to treatment, and the presence of BRCA1 
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or BRCA2 gene mutations. The combined therapy of olaparib 

with other medications has also been investigated.

STuDIES On THE uSE Of OLAPARIB In THE 

TREATMEnT Of OvARIAn CAnCER

SOlO1 trial

SOlO1/GOG3004 (ClinicalTrials.gov identifier: nCT01844986) [42] 

is the study with the longest follow-up for the use of PArPi in new-

ly diagnosed ovarian cancer [43]. It is an international phase III trial 

that was randomized, double-blind, and placebo-controlled. The 

study aimed to assess the effectiveness of maintenance therapy 

with olaparib in patients with newly diagnosed advanced ovarian 

cancer and a BRCA1/2 mutation.

Included in the study were individuals aged 18 years or older, with 

an Eastern Cooperative Oncology Group (ECOG) performance 

status of 0-1, who had newly diagnosed, advanced, high-grade 

serous or endometrioid ovarian cancer with a  complete or par-

tial clinical response following platinum-based chemotherapy. 

Between September, 2013, and March, 2015, the patients were 

randomly assigned in a 2 : 1 ratio (260 patients in olaparib group 

and 131 patients in placebo group) to receive either orally ad-

ministered olaparib or placebo as maintenance monotherapy for 

a duration of up to 2 years. The primary endpoint of the study was 

progression-free survival (PFS), with overall survival (OS) as the 

secondary endpoint [42–44].

In the initial analysis with data cut-off in May 2018, maintenance 

olaparib demonstrated a  significant improvement in progres-

sion-free survival (PFS) compared to placebo (hazard ratio [Hr], 

0.30; 95% confidence interval [CI], 0.23 to 0.41; p < 0.001) [42]. In 

the analysis conducted after a 5-year follow-up, the median pro-

gression-free survival was 56.0 months (95% CI 41.9 – not reached) 

for patients receiving olaparib, compared to 13.8 months (95% 

CI 11.1–18.2) for those receiving placebo (Hr 0.33 [95% CI 0.25–

0.43]) [44]. After 7 years of follow-up the OS data is still not mature 

enough to assess OS definitely [43].

SOlO2 trial

SOlO2/EnGOT Ov-21 trial (ClinicalTrials.gov identifier: 

nCT01874353) [45], a phase III clinical randomized, double-blind 

trial compared olaparib as a maintenance therapy to placebo in 

patients with relapsed serous or endometrial ovarian, fallopian 

tube, or primary peritoneal cancer that was platinum-sensitive 

and harbored a  germline BRCA1/2 mutation. The trial evaluated 

the efficacy of olaparib as maintenance treatment until disease 

progression in patients (196 patients in olaparib group, 99 pa-

tients in placebo group, enrolled between 2013 and 2014) who 

had achieved a complete or partial response to platinum-based 

chemotherapy. The primary endpoint of the study was PFS, which 

was assessed by investigators using rECIST 1.1 criteria [41, 45, 46].

The study demonstrated a significant improvement in investiga-

tor-assessed PFS with olaparib compared to placebo, with a Hr 

of 0.30 (95% CI 0.22–0.41; p < 0.0001). The median PFS was 19.1 

months for olaparib vs. 5.5 months for placebo. This finding was 

further supported by an independent central radiographic as-

sessment, which confirmed the investigator-assessed PFS with an 

Hr of 0.25 (95% CI 0.18–0.35; p < 0.0001) and a  median PFS of 

30.2 months for olaparib vs. 5.5 months for placebo. At the 2-year 

mark, 43% of patients treated with olaparib experienced no dis-

ease progression, compared to only 15% of patients in the place-

bo group [41, 45].

However, a  post-hoc analysis [47] of the SOlO2 data revealed 

that in patients with platinum-sensitive relapsed ovarian cancer 

and BRCA1/2 mutations who experienced disease progression 

after maintenance olaparib, the effectiveness of subsequent plati-

num-based chemotherapy appears to be diminished compared to 

patients who had not previously received PArPi. The optimal man-

agement approach for patients who relapse following PArPi treat-

ment is currently being investigated as an active area of research.

Analysis from 2021 revealed no statistically significant difference 

in OS between olaparib and placebo group. nevertheless, olapar-

ib demonstrated a median improvement in overall survival of 12.9 

months compared to placebo [48].

SOlO3 trial

In the randomized, controlled, open-label phase III trial SOlO3 

(ClinicalTrials.gov identifier: nCT00628251) [49], patients with 

platinum-sensitive relapsed ovarian cancer and a  germline 

BRCA1/2 mutation, received either olaparib (178 patients initially) 

or single-agent nonplatinum chemotherapy (pegylated liposomal 

doxorubicin, paclitaxel, gemcitabine, or topotecan; 88 patients in-

itially) according to the physician’s choice. The primary objective 

was to assess the objective response rate (Orr) in the measurable 

disease analysis set, as evaluated by blinded independent central 

review. The key secondary objective was to evaluate the PFS in 

the intent-to-treat population [49].

Among patients with measurable disease (151 in the olaparib 

group, 72 in the chemotherapy group), the Orr was significantly 

higher in olaparib group (72.2% vs. 51.4%; Or 2.53 [95% CI 1.40–

4.58]; p = 0.002). Furthermore, the PFS was also longer in the olap-
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arib group (Hr 0.62 [95% CI 0.43–0.91]; p = 0.013); median PFS: 

13.4 months for olaparib vs. 9.2 months for chemotherapy) [49].

l-MOCA trial

l-MOCA (ClinicalTrials.gov identifier: nCT03534453) [50] is an 

open-label, single-arm trial designed to assess the efficacy of 

olaparib maintenance monotherapy in Asian patients with plati-

num-sensitive relapsed high-grade epithelial ovarian cancer. Oth-

er inclusion criteria included: at least 18 years of age and an ECOG 

performance status score of 0–1.

During the period from 2018 to 2020, a total of 225 patients were 

included in the study, with 224 of them receiving olaparib treat-

ment. As of the primary data analysis conducted on December, 

2020, the median PFS for the entire group was 16.1 months. With-

in the subgroup analysis, the median PFS was found to be 21.2 

months for patients with BRCA mutations and 11.0 months for 

those with wild-type BrCA status [50].

Study 19

The Study 19 (ClinicalTrials.gov identifier: nCT00753545) [51–53] 

evaluated the safety and efficacy of olaparib as maintenance ther-

apy in patients with platinum-sensitive relapsed ovarian, fallopian 

tube, or primary peritoneal cancer who had received two or more 

platinum-containing regimens. The trial was a randomized, dou-

ble-blind phase II study comparing olaparib to placebo. The pri-

mary endpoint was median progression-free survival (mPFS). The 

study included 265 patients (136 in the olaparib group and 129 in 

the placebo group) who had previously achieved a response to 

platinum-based chemotherapy [51].

The primary analysis demonstrated a statistically significant im-

provement in PFS for olaparib compared to placebo (Hr 0.35; 95% 

CI 0.25–0.49; p < 0.00001; median of 8.4 months for olaparib vs. 

4.8 months for placebo). The study also showed a favorable over-

all survival trend for olaparib. The adverse events were generally 

manageable, with 9.4% of patients discontinuing therapy due to 

treatment-related adverse events. These findings highlight the ef-

ficacy and tolerability of olaparib as maintenance therapy in plati-

num-sensitive relapsed ovarian cancer patients [51].

OPInIOn trial

The OPInIOn trial (ClinicalTrials.gov identifier: nCT03402841) [54] 

evaluated the efficacy of olaparib maintenance monotherapy in 

patients with platinum-sensitive relapsed ovarian cancer who did 

not have a deleterious or suspected deleterious germline BRCA1/

BRCA2 mutation and had received at least two previous lines of 

platinum-based chemotherapy.

In the single-arm, open-label study, patients who had responded 

to platinum-based chemotherapy received olaparib as mainte-

nance therapy until disease progression or unacceptable toxicity. 

The study enrolled a total of 279 patients. The primary endpoint 

was investigator-assessed PFS using modified rECIST version 1.1 

criteria [46].

At the data cutoff, the median PFS in the overall population was 

9.2 months. The median PFS varied across biomarker subgroups, 

ranging from 7.3 to 16.4 months [54].

The study concluded that maintenance olaparib showed clinical 

benefit in patients without a germline BRCA mutation, including 

various subgroups. no new safety concerns were observed [54].

PAOlA-1 trial

The PAOlA-1/EnGOT-ov25 (ClinicalTrials.gov identifier: 

nCT02477644) [32, 55] study was a  randomized, double-blind, 

international phase III trial that aimed to evaluate the effect of 

combining maintenance olaparib and bevacizumab in patients 

with newly diagnosed advanced ovarian cancer, regardless of 

their BRCA mutation status.

The study included patients with newly diagnosed, advanced, 

high-grade ovarian cancer who had responded to first-line plat-

inum-taxane chemotherapy plus bevacizumab. Patients were 

eligible regardless of their surgical outcome or BRCA mutation 

status. They were randomly assigned in a  2 : 1 ratio to receive 

either olaparib (537 patients) or placebo (269 patients) for up to 

24 months. Both groups additionally received bevacizumab for 

15 months. The primary endpoint of the study was defined as the 

time from randomization to either investigator-assessed disease 

progression or death [32].

After a median follow-up of 22.9 months, the study found that 

the median progression-free survival was 22.1 months in the 

olaparib group and 16.6 months in the placebo group. The Hr 

for disease progression or death was 0.59 (95% CI 0.49–0.72; 

p < 0.001), indicating a significant benefit in favor of the olaparib 

group. The benefit was particularly pronounced in patients with 

tumors positive for HrD, including those with BRCA mutations, 

as well as in patients with HrD-positive tumors without BRCA 

mutations [32].

The final analysis of OS [55] was presented after a  median fol-

low-up was 61.7 and 61.9 months in the olaparib and placebo 

arms, respectively. The median OS was 56.5 vs. 51.6 months in 

the intention-to-treat population, but the difference was not 
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statistically significant (Hr 0.92; 95% CI 0.76–1.12; p = 0.4118). In 

the HrD-positive population, the combination of olaparib plus 

bevacizumab resulted in longer OS (Hr 0.62; 95% CI 0.45–0.85; 

5-year OS rate, 65.5% vs. 48.4%). updated PFS data at 5 years also 

showed a  higher proportion of patients in the olaparib group 

without relapse (Hr 0.41; 95% CI 0.32–0.54; 5-year PFS rate, 46.1% 

vs. 19.2%). The incidence of certain adverse events remained low 

and balanced between the treatment arms [55].

In conclusion, in patients with advanced ovarian cancer receiv-

ing first-line standard therapy including bevacizumab, the ad-

dition of maintenance olaparib significantly improved PFS and 

caused a  clinically meaningful improvement in overall survival 

for patients with HrD-positive cancer. These results highlight the 

potential of this combination therapy to enhance curative out-

comes especially in patients with HrD-positive tumors, including 

those without a BRCA mutation [32, 55].

Combination of olaparib with durvalumab

The phase II trial (ClinicalTrials.gov identifier: nCT02484404) [56] 

investigated the combination of olaparib with durvalumab, an 

anti-PD-l1 agent, in patients with recurrent ovarian cancer. The 

objective of the study was to test the hypothesis that PArPi in-

duce an immunostimulatory microenvironment in ovarian can-

cer, thereby enhancing the effectiveness of immune checkpoint 

blockade. The primary goal was to assess the Orr, while second-

ary objectives included evaluating safety, PFS, and the immuno-

modulatory effects of the treatment.

A total of 35 patients with recurrent ovarian cancer participated 

in the trial. The Orr was 14%, indicating a modest clinical activi-

ty of the olaparib/durvalumab combination. The disease control 

rate (partial response + stable disease) was 71%. notably, the 

treatment resulted in an immunostimulatory microenvironment, 

as evidenced by increased expression of IFn-γ (interferon γ) and 

CXCl9/10 (chemokine [C-X-C motif ] ligand 9/10), systemic pro-

duction of TnF-α (tumor necrosis factor α), and tumor-infiltrating 

lymphocytes. Higher levels of IFn-γ were associated with im-

proved PFS, while elevated vEGFr3 (vascular endothelial growth 

factor receptor 3) levels were linked to worse PFS [56].

In conclusion, the combination of olaparib and durvalumab 

showed limited but notable clinical activity in recurrent ovarian 

cancer. The study findings suggest immunomodulatory effects 

of the treatment and indicate that blockade of the vEGF/vEGFr 

(vascular endothelial growth factor/receptor) pathway may be 

necessary to enhance the combination’s efficacy [56].

CAPrI trial

In the single-arm CAPrI (ClinicalTrials.gov identifier: 

nCT03462342) [57] trial, the combination of olaparib and ceral-

asertib (ataxia telangiectasia and rad3-related kinase inhibitor, 

ATri) showed promising results in patients with recurrent, plat-

inum-sensitive BRCA1/2 mutated or homologous recombination 

deficient high-grade serous ovarian cancer who had acquired 

resistance to PArPi. Out of the 13 patients enrolled, 12 were eval-

uated for efficacy. The Orr was 50% (95% CI 0.15–0.72), with 6 

patients showing partial responses. The treatment was well-tol-

erated, with manageable toxicities. Grade 3/4 toxicities were 

observed in 5 patients, but no patients discontinued treatment 

due to toxicity. These findings may suggest that ceralasertib may 

re-sensitize PArPi-resistant HGSC to olaparib, indicating the need 

for further investigation of this combination therapy [57].

EPIK-O trial

Patients diagnosed with platinum-resistant high-grade serous 

epithelial ovarian cancer lacking germline BrCA mutation of-

ten experience unfavorable survival outcomes. To address this, 

the ongoing EPIK-O/EnGOT-Ov61 (ClinicalTrials.gov identifier: 

nCT04729387) [58], a  randomized (1 : 1), open-label, phase III 

trial, aims to investigate the effectiveness and safety of alpelis-

ib and olaparib compared to cytotoxic chemotherapy in plati-

num-resistant or refractory HGSC without germline BRCA muta-

tion. The primary focus is on evaluating PFS, while OS serves as 

a  significant secondary objective. The estimated primary com-

pletion date of the trial is December 2023 [59].

Combination of olaparib with entinostat

Entinostat, a histone deacetylase inhibitor (HDACi), may enhance 

the effectiveness of olaparib in homologous recombination-pro-

ficient ovarian cancer. Preclinical studies demonstrate that the 

combination of olaparib and entinostat reduces cell viability and 

clonogenicity in homologous recombination-proficient ovarian 

cancer cells. It also decreases peritoneal metastases and extends 

survival in animal models. Entinostat enhances olaparib-induced 

DnA damage, disrupts replication fork progression, leading to 

irreparable DnA damage and cell death. These findings may of-

fer preclinical evidence supporting the potential investigation of 

combining olaparib and entinostat in homologous recombina-

tion-proficient ovarian cancer [60].

lIGHT trial

The multicenter, non-randomized, open-label phase II study 

known as lIGHT (ClinicalTrials.gov identifier: nCT02983799) [61] 

aimed to evaluate the effectiveness of olaparib treatment in pa-

tients with platinum-sensitive relapsed ovarian cancer who had 
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known BRCA1/BRCA2-mutated (BrCAm) status and HrD. The 

primary objective of the study was to assess the Orr, while sec-

ondary endpoints included the disease control rate (DCr) and 

PFS [61].

A total of 272 patients were enrolled in the study, with 270 of them 

included in the efficacy analysis. These patients were divided into 

four cohorts based on their BrCAm and HrD status. Cohort 1 con-

sisted of patients with a germline BrCAm, Cohort 2 included pa-

tients with a somatic BrCAm, Cohort 3 comprised HrD-positive 

patients without a BrCAm (defined as having a genomic instabili-

ty score of ≥ 42), and Cohort 4 consisted of HrD-negative patients 

(with a genomic instability score of < 42). The objective response 

rates in Cohorts 1–4 were 69.3%, 64.0%, 29.4%, and 10.1%, respec-

tively. The disease control rates were 96.0%, 100.0%, 79.4%, and 

75.3% in each cohort, respectively. The median progression-free 

survival was 11.0, 10.8, 7.2, and 5.4 months, respectively [61].

Combination of olaparib with prexasertib

In a phase I study [62], the combination of the checkpoint kinase 

1 (CHK1) inhibitor prexasertib and a modified regimen of olaparib 

was found to be well-tolerated and showed promising initial an-

titumor activity. Pharmacodynamic assessments confirmed that 

prexasertib compromised homologous recombination, leading 

to the induction of DnA damage and replication stress [62].

COnCLuSIOnS

The article compiles and summarizes current research on the 

use of olaparib in the treatment of ovarian cancer. In conclusion, 

olaparib has revolutionized the treatment landscape for ovarian 

cancer. It has demonstrated significant improvements in progres-

sion-free survival and overall survival, particularly in patients with 

BRCA mutations or homologous recombination deficiency. The 

exploration of olaparib in various clinical trials and combination 

therapies continues to provide valuable insights and offer new 

hope for ovarian cancer patients. Moreover, there are ongoing 

investigations exploring the application of olaparib in other ma-

lignancies, as well as studies focusing on other PArPi. The grow-

ing understanding of PArPi has the potential to lead to further 

advancements in the prognosis of patients suffering from the for-

midable condition of ovarian cancer.

© Medical Education. For private and non-commmercial use only. Downloaded from
https://www.journalsmededu.pl/index.php/OncoReview/index: 03.07.2024; 09:37,09

Fo
r n

on
-

co
mmerc

ial
 us

e o
nly



OncoReview 2023/Vol. 13/Nr 2/39-47www.oncoreview.pl 46

Poly(ADP-ribose) polymerase inhibitor olaparib in the treatment of ovarian cancer: a comprehensive review of current literature
K. Poboży, J. Domańska, P. Domański

16. Elias KM, Guo J, Bast rC Jr. Early Detection of Ovarian Cancer. Hematol Oncol Clin north Am. 2018; 32(6): 903-914. http://doi.org/10.1016/j.

hoc.2018.07.003.

17. Guan lY, lu Y. new developments in molecular targeted therapy of ovarian cancer. Discov Med. 2018; 26(144): 219-29.

18. national Cancer Institute. nCI Dictionary of Cancer Terms. Genomic instability. https://www.cancer.gov/publications/dictionaries/cancer-terms/def/

genomic-instability (access: 19.05.2023).

19. negrini S, Gorgoulis vG, Halazonetis TD. Genomic instability – an evolving hallmark of cancer. nat rev Mol Cell Biol. 2010; 11(3): 220-8. http://doi.

org/10.1038/nrm2858.

20. Hanahan D, Weinberg rA. Hallmarks of cancer: the next generation. Cell. 2011; 144(5): 646-74. http://doi.org/10.1016/j.cell.2011.02.013.

21. Yao Y, Dai W. Genomic Instability and Cancer. J Carcinog Mutagen. 2014; 5: 1000165. http://doi.org/10.4172/2157-2518.1000165.

22. Slade D. PArP and PArG inhibitors in cancer treatment. Genes Dev. 2020; 34(5-6): 360-94. http://doi.org/10.1101/gad.334516.119.

23. Manasaryan G, Suplatov D, Pushkarev S et al. Bioinformatic Analysis of the nicotinamide Binding Site in Poly(ADP-ribose) Polymerase Family Prote-

ins. Cancers (Basel). 2021; 13(6): 1201. http://doi.org/10.3390/cancers13061201.

24. Ali AAE, Timinszky G, Arribas-Bosacoma r et al. The zinc-finger domains of PArP1 cooperate to recognize DnA strand breaks. nat Struct Mol Biol. 

2012; 19(7): 685-92. http://doi.org/10.1038/nsmb.2335. (correction in: nat Struct Mol Biol. 2015; 22(8): 645).

25. Althaus Fr, richter C. ADP-ribosylation of proteins. Enzymology and biological significance. Mol Biol Biochem Biophys. 1987; 37: 1-237.

26. Morales J, li l, Fattah FJ et al. review of poly (ADP-ribose) polymerase (PArP) mechanisms of action and rationale for targeting in cancer and other 

diseases. Crit rev Eukaryot Gene Expr. 2014; 24(1): 15-28. http://doi.org/10.1615/critreveukaryotgeneexpr.2013006875.

27. Ito S, Murphy CG, Doubrovina E et al. PArP Inhibitors in Clinical use Induce Genomic Instability in normal Human Cells. PloS One. 2016; 11(7): 

e0159341. http://doi.org/10.1371/journal.pone.0159341.

28. Min A, Im SA. PArP Inhibitors as Therapeutics: Beyond Modulation of PArylation. Cancers (Basel). 2020; 12(2): 394. http://doi.org/10.3390/can-

cers12020394.

29. Murai J, Huang SY, Das BB et al. Trapping of PArP1 and PArP2 by Clinical PArP Inhibitors. Cancer res. 2012; 72(21): 5588-99. http://doi.

org/10.1158/0008-5472.CAn-12-2753.

30. Krastev DB, Wicks AJ, lord CJ. PArP Inhibitors – Trapped in a Toxic love Affair. Cancer res. 2021; 81(22): 5605-7. http://doi.org/10.1158/0008-5472.

CAn-21-3201.

31. Schreiber v, Illuzzi G, Héberlé E et al. De la découverte du poly(ADP-ribose) aux inhibiteurs PArP en thérapie du cancer [From poly(ADP-ribose) disco-

very to PArP inhibitors in cancer therapy]. Bull Cancer. 2015; 102(10): 863-73. http://doi.org/10.1016/j.bulcan.2015.07.012.

32. ray-Coquard I, Pautier P, Pignata S et al. Olaparib plus Bevacizumab as First-line Maintenance in Ovarian Cancer. n Engl J Med. 2019; 381(25): 2416-

28. http://doi.org/10.1056/nEJMoa1911361.

33. Cancer Genome Atlas research network. Integrated genomic analyses of ovarian carcinoma . nature. 2011; 474(7353): 609-15. http://doi.org/10.1038/

nature10166. (correction in: nature. 2012; 490(7419): 298).

34. nijman SM. Synthetic lethality: general principles, utility and detection using genetic screens in human cells. FEBS lett. 2011; 585(1): 1-6. http://doi.

org/10.1016/j.febslet.2010.11.024.

35. Dréan A, lord CJ, Ashworth A. PArP inhibitor combination therapy. Crit rev Oncol Hematol. 2016; 108: 73-85. http://doi.org/10.1016/j.cri-

trevonc.2016.10.010.

36. robson M, Im SA, Senkus E et al. Olaparib for Metastatic Breast Cancer in Patients with a Germline BrCA Mutation [published correction appears in 

n Engl J Med. 2017; 377(17): 1700]. n Engl J Med. 2017; 377(6): 523-33. http://doi.org/10.1056/nEJMoa1706450.

37. Tutt AnJ, Garber JE, Kaufman B et al. Adjuvant Olaparib for Patients with BrCA1- or BrCA2-Mutated Breast Cancer. n Engl J Med. 2021; 384(25): 2394- 

-405. http://doi.org/10.1056/nEJMoa2105215.

38. Kaufman B, Shapira-Frommer r, Schmutzler rK et al. Olaparib monotherapy in patients with advanced cancer and a germline BrCA1/2 mutation. 

J Clin Oncol. 2015; 33(3): 244-50. http://doi.org/10.1200/JCO.2014.56.2728.

39. Mateo J, Carreira S, Sandhu S et al. DnA-repair Defects and Olaparib in Metastatic Prostate Cancer. n Engl J Med. 2015; 373(18): 1697-708. http://doi.

org/10.1056/nEJMoa1506859.

40. Golan T, Hammel P, reni M et al. Maintenance Olaparib for Germline BrCA-Mutated Metastatic Pancreatic Cancer. n Engl J Med. 2019; 381(4): 317-27. 

http://doi.org/10.1056/nEJMoa1903387.

41. Charakterystyka produktu leczniczego. lynparza. https://www.ema.europa.eu/en/documents/product-information/lynparza-epar-product-infor-

mation_pl.pdf (access: 19.05.2023).

42. Moore K, Colombo n, Scambia G et al. Maintenance Olaparib in Patients with newly Diagnosed Advanced Ovarian Cancer. n Engl J Med. 2018; 

379(26): 2495-505. http://doi.org/10.1056/nEJMoa1810858.

43. DiSilvestro P, Banerjee S, Colombo n et al. Overall Survival With Maintenance Olaparib at a 7-Year Follow-up in Patients With newly Diagnosed 

Advanced Ovarian Cancer and a BrCA Mutation: The SOlO1/GOG 3004 Trial. J Clin Oncol. 2023; 41(3): 609-17. http://doi.org/10.1200/JCO.22.01549.

44. Banerjee S, Moore Kn, Colombo n et al. Maintenance Olaparib for patients with newly diagnosed advanced ovarian cancer and a BrCA mutation 

(SOlO1/GOG 3004): 5-year follow-up of a randomised, double-blind, placebo-controlled, phase 3 trial [published correction appears in lancet Oncol. 

2021; 22(12): e539]. lancet Oncol. 2021; 22(12): 1721-31. http://doi.org/10.1016/S1470-2045(21)00531-3.

45. Pujade-lauraine E, ledermann JA, Selle F et al. Olaparib tablets as maintenance therapy in patients with platinum-sensitive, relapsed ovarian cancer 

and a BrCA1/2 mutation (SOlO2/EnGOT-Ov21): a double-blind, randomised, placebo-controlled, phase 3 trial. lancet Oncol. 2017; 18(9): 1274-84. 

http://doi.org/10.1016/S1470-2045(17)30469-2. (correction in: lancet Oncol. 2017; 18(9): e510).

46. Eisenhauer EA, Therasse P, Bogaerts J et al. new response evaluation criteria in solid tumours: revised rECIST guideline (version 1.1). Eur J Cancer. 

2009; 45(2): 228-47. http://doi.org/10.1016/j.ejca.2008.10.026.

47. Frenel JS, Kim JW, Aryal n et al. Efficacy of subsequent chemotherapy for patients with BrCA1/2-mutated recurrent epithelial ovarian cancer pro-

gressing on Olaparib versus placebo maintenance: post-hoc analyses of the SOlO2/EnGOT Ov-21 trial. Ann Oncol. 2022; 33(10): 1021-8. http://doi.

org/10.1016/j.annonc.2022.06.011.

© Medical Education. For private and non-commmercial use only. Downloaded from
https://www.journalsmededu.pl/index.php/OncoReview/index: 03.07.2024; 09:37,09

Fo
r n

on
-

co
mmerc

ial
 us

e o
nly



OncoReview 2023/Vol. 13/Nr 2/39-47www.oncoreview.pl 47

Poly(ADP-ribose) polymerase inhibitor olaparib in the treatment of ovarian cancer: a comprehensive review of current literature
K. Poboży, J. Domańska, P. Domański

Authors’ contributions:

Kamil Poboży: 40%; Julia Domańska: 40%; Paweł Domański: 20%.

Conflict of interests:

Authors declare to have no conflict of interest.

Financial support:

This research has not been funded by a third party.

Ethics:

The authors had full access to the data and take full responsibility for 

its integrity. All authors have read and agreed with the content of the 

manuscript as written. The paper complies with the Helsinki Declaration, 

EU Directives and harmonized requirements for biomedical journals.

48. Poveda A, Floquet A, ledermann JA et al. Olaparib tablets as maintenance therapy in patients with platinum-sensitive relapsed ovarian cancer and 

a BrCA1/2 mutation (SOlO2/EnGOT-Ov21): a final analysis of a double-blind, randomised, placebo-controlled, phase 3 trial. lancet Oncol. 2021; 

22(5): 620-31. http://doi.org/10.1016/S1470-2045(21)00073-5.

49. Penson rT, valencia rv, Cibula D et al. Olaparib versus nonplatinum Chemotherapy in Patients With Platinum-Sensitive relapsed Ovarian Cancer and 

a Germline BrCA1/2 Mutation (SOlO3): A randomized Phase III Trial. J Clin Oncol. 2020; 38(11): 1164-74. http://doi.org/10.1200/JCO.19.02745.

50. Gao Q, Zhu J, Zhao W et al. Olaparib Maintenance Monotherapy in Asian Patients with Platinum-Sensitive relapsed Ovarian Cancer: Phase III Trial 

(l-MOCA). Clin Cancer res. 2022; 28(11): 2278-85. http://doi.org/10.1158/1078-0432.CCr-21-3023.

51. ledermann JA, Pujade-lauraine E. Olaparib as maintenance treatment for patients with platinum-sensitive relapsed ovarian cancer. Ther Adv Med 

Oncol. 2019; 11: 1758835919849753. http://doi.org/10.1177/1758835919849753.

52. ledermann J, Harter P, Gourley C et al. Olaparib maintenance therapy in platinum-sensitive relapsed ovarian cancer. n Engl J Med. 2012; 366(15): 

1382-92. http://doi.org/10.1056/nEJMoa1105535.

53. ledermann J, Harter P, Gourley C et al. Olaparib maintenance therapy in patients with platinum-sensitive relapsed serous ovarian cancer: a preplan-

ned retrospective analysis of outcomes by BrCA status in a randomised phase 2 trial . lancet Oncol. 2014; 15(8): 852-61. http://doi.org/10.1016/

S1470-2045(14)70228-1. (correction in: lancet Oncol. 2015; 16(4): e158).

54. Poveda A, lheureux S, Colombo n et al. Olaparib maintenance monotherapy in platinum-sensitive relapsed ovarian cancer patients without a germ-

line BrCA1/BrCA2 mutation: OPInIOn primary analysis. Gynecol Oncol. 2022; 164(3): 498-504. http://doi.org/10.1016/j.ygyno.2021.12.025.

55. ray-Coquard I, leary A, Pignata S et al. Olaparib plus bevacizumab first-line maintenance in ovarian cancer: final overall survival results from the 

PAOlA-1/EnGOT-ov25 trial. Ann Oncol. 2023; 34(8): 681-92. http://doi.org/10.1016/j.annonc.2023.05.005.

56. lampert EJ, Zimmer A, Padget M et al. Combination of PArP Inhibitor Olaparib, and PD-l1 Inhibitor Durvalumab, in recurrent Ovarian Cancer: a Pro-

of-of-Concept Phase II Study. Clin Cancer res. 2020; 26(16): 4268-79. http://doi.org/10.1158/1078-0432.CCr-20-0056.

57. Wethington Sl, Shah PD, Martin l et al. Combination ATr (ceralasertib) and PArP (Olaparib) Inhibitor (CAPrI) trial in acquired PArP-inhibitor-resistant 

homologous recombination deficient ovarian cancer. Clin Cancer res. 2023; CCr-22-2444. http://doi.org/10.1158/1078-0432.CCr-22-2444.

58. Konstantinopoulos PA, Gonzalez-Martin A, Cruz FM et al. EPIK-O/EnGOT-Ov61: alpelisib plus Olaparib vs cytotoxic chemotherapy in high-grade 

serous ovarian cancer (phase III study). Future Oncol. 2022; 18(31): 3481-92. http://doi.org/10.2217/fon-2022-0666.

59. ClinicalTrials.gov. Alpelisib Plus Olaparib in Platinum-resistant/ refractory, High-grade Serous Ovarian Cancer, With no Germline BrCA Mutation De-

tected. https://clinicaltrials.gov/study/nCT04729387 (access: 19.05.2023).

60. Gupta vG, Hirst J, Petersen S et al. Entinostat, a selective HDAC1/2 inhibitor, potentiates the effects of Olaparib in homologous recombination profi-

cient ovarian cancer. Gynecol Oncol. 2021; 162(1): 163-72. http://doi.org/10.1016/j.ygyno.2021.04.015.

61. Cadoo K, Simpkins F, Mathews C et al. Olaparib treatment for platinum-sensitive relapsed ovarian cancer by BrCA mutation and homologous recom-

bination deficiency status: Phase II lIGHT study primary analysis. Gynecol Oncol. 2022; 166(3): 425-31. http://doi.org/10.1016/j.ygyno.2022.06.017.

62. Do KT, Kochupurakkal B, Kelland S et al. Phase 1 Combination Study of the CHK1 Inhibitor Prexasertib and the PArP Inhibitor Olaparib in High-grade 

Serous Ovarian Cancer and Other Solid Tumors. Clin Cancer res. 2021; 27(17): 4710-6. http://doi.org/10.1158/1078-0432.CCr-21-1279.

© Medical Education. For private and non-commmercial use only. Downloaded from
https://www.journalsmededu.pl/index.php/OncoReview/index: 03.07.2024; 09:37,09

Fo
r n

on
-

co
mmerc

ial
 us

e o
nly

Pow
er

ed
 b

y T
CPDF (w

ww.tc
pd

f.o
rg

)

http://www.tcpdf.org

